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applied technologies

Cimentoyu

Avantaja Cevirin

OPTEVA™HE

Yuksek erken dayanim icin kalite gelistiricileri.

OPTEVA™ HE

Daha yuksek erken (HE) dayanim saglamak icin yeni, patent bekleyen ¢imento
katki maddeleri. Asagidakilere benzer zorlu uygulamalarda etkilidir:

 Betonda sari renk degisikligi egilimi

* Klorar limiti

* Yuksek klinker SCM yer degisimleri

« Alternatif yakitlarin yaygin kullanimi

 Hizli betonlama (precast ve dusuk sicakliklar)

gcpat.com




Stabilite Ekleyin,

Su Degl

TAVERO™ VM

Dik degirmenler (VRM) icin 6gutme yardimcilari.

TAVERO™ VM

Dik degirmenlerde (VRM) stabilizasyonun saglanmasina ve su enjeksiyonun azaltiimasina
yardimci olan yeni ¢imento katkilari. Cimento 6n hidrasyonunu azaltmak ve ¢gimento
kalitesini ve performansini arttirmada etkilidir, 6rnegin:

» Daha yUksek dayanimlar
» Daha kisa priz sureleri

* Gelistiriimis akiskanlik
* Gugli VRM duretimi

GCP Applied Technologies Hakkinda.

GCP, ¢imento ve beton katkilari, Verifi® transit beton yonetim sistemi, yliksek performansli su yalitim Grlinleri ve uzmanlik gerektiren
sistemlerin 6nde gelen global tedarikgisidir. Dinyanin en taninmig yapilarinin bazilarinin insasinda GCP urunleri kullaniimigtir. Daha
fazla bilgi igin: www.gcpat.com.




ALTERNATIVE FUEL PROCESSING'?
PYROROTOR® OFFERS MORE. PERIOD.

Feed: Whole tires. Coarsest waste matter. Material with extremely poor burning properties.

Process: Thermal substitution rates above 85 %. Handles and buffers fuel heat value fluctuations.
Installation: Can be retrofitted into any existing plant. Can be integrated in any new pyro line.
Maintenance: If you can maintain a kiln you can maintain our Pyrorotor. Proven technology and design.
Not yet convinced?

Our Pyrorotor constantly revolves material with sufficient and = Conventional AF Solutions
adjustable retention time to guarantee a complete burn-out of your KHD’s Pyrorotor
secondary fuels. You can use the coarsest materials, without extra

pre-processing, to produce energy.

KHD’s solution gives you a simpler procurement process, more
sourcing options, unmatched thermal substitution rates, and
above all, lower operational costs.

ve Fuel Cost

See how Pyrorotor works in our interactive application.
Download it for free: khd.com/pyrorotor-app

Alternati

Substitution Rate

Get more out of your plant. I(_I@ | HWUé\f\)i\%LDT
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FLSmidth garantisi
ile kardan adam
olusumuna son!

Avantajlar

= Daha dusuk yakit tuketimi

= Sogutucu parcalarinda
daha az bakim ihtiyaci

= 12 aydan daha kisa bir sure
icinde yatinm geri donus
suresi

Alternatif yakitlarin ve petrokokun kullanimi, kardan adam olusumu Bizi su adreste ziyaret edin:
icin en ideal ortam kosullarina sebep olur. Tozlu ve yapiskan klinker https:/flsmidth.eco/3jorKOg
bir yigin olusturdugunda, verimliligi etkilemeden kardan adam etkisini
ortadan kaldirmak igin zamana kars! bir yarisin icerisindesinizdir. ABC
Inlet, kardan adam olusumunu 6nleyen, Diinya’daki tek sogutucu
olma 6zelligini tasir. Ayrica daha az yakit tiketimi ve klinker kalitesini
gelistirme olanagdi saglarken cevresel faktorlere ve kritik proses WE DISCOVER POTENTIAL
degerlerine kazanim saglar.




LAYHER ALLROUND® ISKELE

LAYHER ISKELE SISTEMLERI

Kocaeli Merkez Ofis / Dagitim Merkezi

istanbul Mermerciler Kiigiik Sanayi Sitesi Koseler Mah.
5. Cad. No:18 Dilovasi 41455 Kocaeli — Tirkiye

Tel: +90 (262) 655 06 06

info@layher.com.tr
www.layher.com.tr

e’ .
Simsek Iskele

Allround Iskele

Sistemden Bagimsiz Aksesuarlar

. Gat1 & Koruyucu Sistemler

TG-60 Tasiyicl Iskeleler

Sahne Sistemleri

i \ Hareketli Iskeleler
\

Merdivenler
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Yazilim

izmir Ofis / Dagitim Merkezi Ankara Ofis / Dagitim Merkezi
10006 Cad. Mustafa Kemal Atattirk Bulvari  Saray Mah. Saray Cad. No:6/2

No:51/6 AOSB Cigli / fzmir - Tirkiye Kahramankazan / Ankara - Ttirkiye
Tel: +90 (232) 325 00 66 (pbx)

N4
Sosyal medyada bizi takip edin! Layhe P ID_S‘
@ @ @ @@LayherTurkey Daha Fazla Olanak. Iskele Sistemi.



Dikey Devrim

Dik Degirmenler i¢in Gelistirilen Mapei Cimento Kimyasallan

C4

CEMENT ADDITIVES DIVISION

Mapei tarafindan é6zellikle dik degirmenler icin gelistirilen yeni nesil Cimento Kimyasallari,
ogutme yataginin stabilizasyonu ve vibrasyon seviyelerinin azaltilmasi sayesinde degirmen tonajinda
dnemli artis saglar.

Bu yeni nesil ¢cimento kimyasallari, cimentonun kimyasal-fiziksel 6zelliklerini gelistirmek
ve/veya 6giitme islemi sirasinda su ilavesini azaltmak icin kullanilabilir.

MA.G.A./VM Tim Gimento Tipleri
MA.PE./AM Katkili Gimento
MA.PE./CrVM | Tiim Cimento Tipleri

* normal dozajda
e Miimkiin olan o o Tavsiye edilen e o o Siddetle tavsiye edilen

YERL! Mapei ¢imento katkilari Ankara
URETIM Polatli tesislerimizde Uretilmektediir.

Genel Miidiirliik: Bestepe Mah. Nergiz Sokak Viia Flat is Merkezi No:7/2 Daire:48

Sogittizii Yenimahalle-Ankara / Tiirkiye Tel. +90 312 227 84 84 Faks +90 312 227 84 80

Fabrika: Polatli 0.S.B. 209. Cadde No:7 PK:11 06900 Polatli-Ankara / Ttirkiye /A

Tel. +90 312 626 51 52 Faks +90 312 626 50 85 @ f’.{f\\.
y

www.cadd.mapei.com YAPISTIRICILAR - MASTIKLER - INSAAT KiMYASALLARI




EASYBar

Kiln Tire Bore Lubricant

birakin yaglasin

4 adet Easy Bar'iring ve manto arasina -¢evre boyunca, basitce yerlestirin.
50°C sicaklikta erimeye baslayan ve 538°C sicakliga kadar alev almayan
yaglayici bloklar, icerdigi grafit, mineral ve metal yaglar sayesinde ring alti
ve simler Uzerinde yag filmi olusturarak; ring alti ve simleri aginmaya karsi
korur ve rolatif hareketi dlzenler.

Sadece 1 dakikada uygulanabilen ve bir turda erimeye baslayan Easy Bar,
tum yUzeye esit bir sekilde yayilarak gercek bir ring alti yaglama deneyimi
sunmaktadir.

OZEK MAKINA sk ik, ABB o

DONER FIRIN SERVISLERI 17 S el

JEA Ulkeleri

www.ozekmakina.com vetkili distiribUtoradar.




Giclerimizi Calderys ile birlestirerek, yiiksek kalite
refrakter tugla ve monolitik Grunlerimiz ile ¢cimento
sanayinin en kuvvetli cozum ortagl olmaya
devam ediyoruz.

T: +90 212 7453505 F: +90 212 7453515
www.haznedardurer.com

Biiylikgavusiu Mah. Cerkezkéiy Cad. Mo:585 Silivri, ISTANBUL / TURKIYE H AZ N E D AR D U R E R
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BWF Envirotec

Temiz havay!
onemsiyoruz.
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Just the beginning.

BWF Envirotec, endustriyel filtrasyon konusunda 50 yili asan tecribesinin sonucunda ortaya
cikarttigl, “torball filtre simUlasyon programi — Expertec” ile torbali filtrelerinizin simtlasyonunu
yaparak, sistemin calisma verimliligini tespit edebilmektedir. Expertec programi ile torbali
filtreleriniz optimize edilerek, sisteminizin ¢evre regllasyonlarina uygun sekilde, minimum toplam
isletme maliyetiyle calismasi konusunda destek vermekteyiz.

www.bwf-envirotec.com.tr

29 Ekim Mah. 325 Sok. No: 5 35875 Yazibasi Torbali, izmir, Tiirkiye

+90 232 853 7340 - info@bwf-envirotec.com.tr

Teknik servis kapsaminda hizmetlerimiz;

e Torball filtre saha incelemesi ve sistem optimizasyonu

e Proses analizi

e Optimal filtre malzeme sec¢imi

e Torbali filtre temizleme verimliliginin dlgtlmesi

e Filtre torba ve tozun laboratuvar incelemesi ve rapolandiriimasi

e UV Testinin (Toz kacgak testi) yapiimasi

e Filtre torba demontaj ve montaj hizmeti

e Filtre montaji icin stpervizorlik hizmeti

e Ust diizeyde filtrasyon verimliligi ve bu konuda siirekli bilgilendirme

saglamak amaciyla yerinde ve kurum ici egitim programlari
e Filtre torba 6mir analiz testleri

©
BWF:’ Envirotec



FOSROC|

- -

Yapi! Kimyasallarinda

Global C6ziim Ortaginiz...

Cimento Kimyasallar, Beton Katkilan, Fosroc idea Yapi Kimyasallan San. ve Tic. AS.

o £ Aydnevier Mah Sanayl Cad, No: 13 0: 7-8, 34854,
YEDI?T.IFI_C“B!, Gl'ﬂ.ﬂ Ankraj Uriinleri, Maltepe / istanbul - TURKIYE
Endustriyel Zemin Kaplamalan, Su Yalitimi, T: +00 216 463 6063 « F: +90 216 463 67 76
Mastikler, Koruyucu Kaplamalar, Tamir Harglan

www.losroc.com » enquinyiurkey@iosroc.com




CycloJet & Cyclovent
Tozsuzlastirma ve Vakum Sistemleri

Yiiksek Vakumlu Temizlik Uniteleri

Vc63 Yiiksek Vakum Unitesi V24 Yiiksek Vakum Unitesi

CycloJet VC vakum iiniteleri,
isletmelerde lokal ya da merkezi temizlik sistemleri
olusturmak iizere kullanilmaktadir.
isletme icine, yangin hatlarina benzer cabuk baglantih
bir tesisat olusturularak, istenilen istasyona
esnek hortum baglamak suretiyle
o0 bélgede hizh ve pratik bir
temizlik calismasi yapilabilmektedir.
Temizlenen malzemeler,
merkezi vakum iinitesi iizerinden
istenilen yere génderilebilmekte ya da
bigbag cuvala biriktirilebilmektedir.

Uniteler istenirse mobilize edilebilmektedir.

Toz Toplama Sistemleri Rehberimizi

web sitemizden indirebilirsiniz Ornek Uygulamalari izleyebilirsiniz
www.aselteknik.com.tr/kataloglarimiz www.youtube.com/aselendustriyel

2 YouTuhe




GUVENLI
(OZUM

Refrakter sokiimu, anzast temizligi islerinde gtivenlik her zaman on planda
olmalidir. Brokk Descaler siklon, kalsinatdr veya on isitici kulede herhangi bir

alana tek bir isci girmeden isinizi yapmanizi saglar. Guivenlik ve erisebilirligin o ol i - ﬂ
muikemmel kombinasyonu ile uzaktan kumandali Brokk Descaler, durus %
surelerini azaltir, verimli ¢coziimler sunar. BROKK DESCALER

Tiirkiye Yetkili Temsilcisi: Daha fazla hilgi igin:
www.somerinternational.com www.brokk.com/descaler

BROKK
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Degerli okurlar,

Normallesme surecinin gittikge hizlandigi bu son iki ayda, TURKCIMENTO
olarak taoplantlanmizin bir kismini yuz yuze yapmaya basladik. Sizlere bu
sayida yer verdigimiz bazi yuz yuze etkinliklerimizden bahsetmek istiyorum.
Ik olarak kapagimiza tagidigimiz etkinlikle baglayalim. Gegtigimiz yil baglanan
ve pandemi nedeniyle gevrimici gergeklestirmeye basladidimiz, Geleneksel
Anadolu Bulusmalari toplantilarimizin besincisi bu kez Gaziantep'te yuz yuze
yapild. Ikinci olarak, gegtigimiz yil Subat ayinda yapimasi gereken ancak
pandemi nedeniyle ertelenen TURKCIMENTO 63. Genel kuruly, kisitlamalarin
kalkmasiyla gectigimiz ay yine yuz yuze gergeklestirildi. Her ikitoplantininana
gundem maddelerinden biri, hi¢ kuskusuz son donemde yasanan gimento
fiyatlannin artigi ve bunun bina/yapi maliyetine etkisi oldu. Bu toplantilarda
da dile getirildigi Uzere, Dunya'da gimentonun en ucuz satidigi Ulkemizde,
doviz ve emtia fiyatlarindaki artisin kaginilmaz olarak gimento maliyetlerine
yansiyor. Gimento ihracatina getirilen inracat kisitlamasinin Turkiye'de zaten
dustk olan kapasite kullanimini daha da azaltarak maliyetleri daha da yukar
cekebilecegi belirtiiyor. Son iki ayda yuz yuze katidigimiz etkinliklerden
bir digeri ise TURKCIMENTO Mesleki ve Teknik Anadolu Lisesi 6grencileri
icin Yapi Urunleri Ureticileri Federasyonu tarafindan dizenlenen “Yapilarda
Kullanilan Beton ve Harclar ile Bilesenleri Semineri” oldu.

Elbette, pandemi ile daha sik kullanmaya baslanilan gevrim ici etkinlikler
de artk hayatmizin bir pargasi oldu. TURKCIMENTO olarak boylesi
etkinliklere de katimaya devem ediyoruz. Bunlardan biri olan, 7. Istanbul
Karbon E-Zirvesi kapsaminda duzenlenen “Karbon Yonetimi ve EndUstri”
oturumunda CEO'muz Volkan Bozay sektorun surdurdlebilirlik kapsaminda
yaptig calismalara degindi. Gerek yuz yuze gerekse cevrim igi olarak
duzenledigimiz/katidigimiz toplantilara iliskin detayli bilgilendirmeyi dergimiz
icerisinde bulabilirsiniz.

Surdurulebilirli, iklim degisikiigi ile mUcadele, emisyon ticareti gibi kavramlar
sektorumuzun her zamankinden daha fazla odaklanmasi gereken konular.
Dolayisiyla, 6zellikle de bu konulara iliskin gerceklesen mevzuat galigmalarini
sizler igin derledik. Ornegin, Ekonomi birimimiz Hazine ve Maliye Bakanlig
ile Strateji ve Butce Baskanlginca hazirlanan ve 2022-2024 donemini
kapsayan orta vadeli programda da yesil donusum ve sifir atik uygulamalaring
yer verilecegini bu saymizda aktariyor. Cevre birimimiz ise Paris anlasmasina
ait bir 6zet hazirladi. EGitim birimimiz dustk karbonlu ¢imento ve dongusel
ekonomi seminerleri baslikli bir dizi seminer planlamakta. Bunlardan ilki,
sektorun duayenlerinden olan saygideger hocam Prof. Dr. Mustafa Tokyay
ile baslad

Elbette Uye fabrikalarnmizin tantimina devam ediyoruz ve bu sayida
tanitugimiz fabrikamiz, ISO 14046 su ayak izi belgesine sahip Cimsa-Afyon
Cimento Fabrikasi.

Son olarak Arastirma-Gelistirme Bolumumuzde biri arastirma digeri vaka
calismasi olarak hazirlanan iki calisma bulacaksiniz. - Guncel bir konu olarak
LC3 (Kiregtas! Kalsine Kil Cimentosu) gimentosunu konu alan makale ile,
konveyorlerde onleyici bakima iliskin sektorel vaka calismasinin ilginizi
cekecegini umuyorum.

Bir sonraki sayimizda gorusmek Uzere saglikla kalin...

cn

Dear readers,

As TURKCIMENTO, we have started to hold some of our meetings face-to-
face in these last two months, where the normalization process has been
accelerating. | would like to tell you about some of our face-to-face activities
that we have included in this issue. Let's start with the event we brought to
our cover page first. The fifth of our Traditional Anatolion Meetings, which
started last year and started to be held online due to the pandemic, was held
face-to-face this time in Gaziantep. Secondly, the 63rd General Assembly
of TURKCIMENTO, which was supposed to be held in February last year
but was postponed due to the pandemic, was held face-to-face again last
month after the restrictions were lifted. One of the main agenda items of
both meetings was undoubtedly the recent increase in cement prices and
its effect on the building construction cost. As stated in these meetings,
the increase in foreign exchange and commodity prices inevitably reflects
on cement costs in our country, where cement is sold the cheapest in the
world. It is stated that the export restriction imposed on cement exports may
further reduce the already low capacity usage in Turkey and drive costs
even higher. Another face-to-face that we attended in the lost two months
was the ‘Concrete / Mortar and its Ingredients Seminar” organized by the
Construction Products Producers Federation for TURKCIMENTO Vocational
and Technical Anatolian High School students.

Of course, online activities, which started to be used more frequently with
the pandemic, have now become a part of our lives. As TURKCIMENTO, we
continue to participate in such events as well. In the “‘Carbon Maonagement
ond Industry” session held within the scope of the 7th Istanbul Carbon
E-Summit, our CEO Volkan Bozay talked about the works of the sector
within the scope of sustainability. You can find detailed information about
those online or face-to-face meetings, that we organized or participated in
the upcoming pages of our magazine.

Concepts such as sustainability, combating climate change, and emissions
trading are the issues that our industry has to focused on more than ever.
Therefore, we have compiled the legislative studies on these issues for you.
For example, our Economy unit states in this issue that green transformation
and zero waste practices will be included in the medium-term program
covering the 2022-2024 period, prepared by the Ministry of Treasury and
Finance and the Strategy and Budget Office. Our environmetal unit prepared
a summary of the Paris agreement. Our education unit is plonning a series
of seminars on low carbon cement and circular economy. The first of these
started with my respected Professor, Dr. Mustafa Tokyay, who is one of the
veterans of the sector.

Of course, we continue to promote our member factories, and the factory we
introduced in this issue is the Cimsa-Afyon Cement Factory, which has ISO
14046 water footprint certificate.

Finally, in our Research and Development Section, you will find two articles,
one as a research and the other as a case study. | hope you will be interested
in the article on LC3 (Limestone Calcined Clay Cement) cement as a popular
topic, and the industry case study on preventive maintenance on conveyors.

Stay healthy and safe till we meet in our next issue..
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“YUKSEK MALIYETLERE RAGMEN ULKEMIZE DEGER YARATACAK
CALISMALARA DEVAM EDIYORUZ®

‘WE CONTINUE THE ENDEAVORS THAT WILL CREATE VALUE FOR
OUR COUNTRY DESPITE THE HIGH COSTS’

GAZIANTEP
SAMNAYI
Opasi
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TURKCIMENTO'nun Gaziantep'te dizenledigi
Anadolu Bulugmalari'nda konusan Yonetim
Kurulu Bagkani Fatih Yucelik, “Cimento
sektoru olarak yuksek maliyet artiglarindan
kaynakl buyuk fiyat baskilamasina maruz
kaldigimiz donemlerde dahi Glkemize katma
deger yaratacak ¢aligmalara imza atmaktan
geri durmadik. ingaat sektéri proje Uretsin,
biz Turkiye'ye yeteriz. Her yerde gimento
fabrikalarimiz var” dedi.

Cement and Concrete World / No: 153 / September - October 2021

Giving a speech at the Anatolian Meetings
organized by TURKCIMENTO in Gaziantep,
Fatih Yucelik, Chairman of the Board of
Directors, said, ‘As the cement sector, we
kept undersigning endeavors that will create
added value for our country even in the times
when we were subject to price pressure
resulting from the high-level cost increases.
Let the construction sector produce projects,
we will be enough for Turkey. We have cement
plants everywhere.”



Cimento sektorunun %94'Unu  temsil eden
TURKCIMENTO'nun geleneksel hale gelen Anadolu
Bulusmalan bu kez Gaziantep'te yapildi. Gaziantep'teki
bulusma TURKCIMENTO Yénetim Kurulu Bagkani Fatih
Yucelik, Bagkan Vekili Adil Sani Konukoglu ve Bagkan
Yardimeist Nihat Ozdemirin katlimiyla gerceklesti. Cimento
sektorunun temsilcileri, son gunlerde yasanan maliyet-fiyat
tartismasina da deginerek, dunyada en ucuz gimentonun
Turkiye'de satldidina dikkat gekti. Konusmacilar, gimento
ihracatina getirilmesi dusunulen ihracat kisitlamasinin ise
Turkiye'de zaten dusuUk olan kapasite kullanimini daha da
azaltarak maliyetleri yukar cekebilecedi uyarisinda bulundu.

Cimento ihracatinin durdurulmasi konusunu de@erlendiren
Fatih Yucelik, sektorin ihracata buyumeyi hedefledigini
hatirlatarak, “Sektorin fazla tonaji var. Ic pazardaki tiketim
belli. Ihracata bir kisitlama getirilimesi halinde fabrikalar
tongjlarni dusurmek zorunda kalirlar. Matematiksel olarak
degerlendirildiginde bu maliyetlerin artmasi demektir. Biz
tam kapasite Ureterek icerdeki maliyeti de dusUrmeye
caligiyoruz. Ihracata mal veremezsek olugacak maliyetlerin ig
piyasa fiyatlarina yansimasi muhtemeldir. Sektorun kapasite
kullamim orani yuzde 60-70 arasl... Kullanimayan kapasite
%30 - 40 civarl. Proje Uretilsin biz Turkiye'ye yeteriz. Her
yerde Uretime hazir fabrikalanmiz var” diye konustu. Adil
Sani Konukoglu ise “Ihracati durdurursaniz eksik kapasite
galisirsiniz, Uretim duser. Birim basi maliyet daha da artar.
Insaatcilar fabrika kuracakmis gelsinler biz fabrikalar satalim.
Oldugu gibi devretmeye haziriz yatrdigimiz parayi bize verin
yeter ki" dedi. Nihat Ozdemir de ihracata getirilecek bir
kisitlamanin yabanci sermayeyi Uzecegine dikkat gekerek,
bunun Turkiye ekonomisi acisindan da sikinti yaratacagini
soyledi.

“PANDEMIYE RAGMEN INSAAT
SEKTORUNUN DEVAMLILIGI iGIN GABA
GOSTERDIK"

TURKCIMENTO Yonetim Kurulu Bagkani Fatih  Yucelik,
Anadalu Bulusmalarinda yaptgr konusmada, Turkiye'nin
yaklasik 115 milyon ton toplam kapasiteyle Avrupanin en
buyuk ve Dunya'nin ise 5. buyuk Ureticisi ve dunyanin en
buyuk 2. ihracatgisi oldugunu hatirlatarak, sunlart soyledi:
"Son 10 yilda, sektorumuz 2 milyar dolara yakin yeni fabrika
yatinmi yaparak Uretim kapasitesini 2 katina cikardl. Bu
donemde ingaat sektorunun intiyac olan cimento tamamen
yerel Uretimden kargilandi. Cimento sektord, 2020 sonu
itibariyle 55 entegre 76 tesis ile 17200 kisiye istihdam
sagliyor. Sektorumuzun ig piyasa cirosu yaklagik 1,7 milyar S,
ihracat geliri ise 1,1 milyar dolar”

The Anatolian Meetings of TURKCIMENTO representing 94%
of the cement sector, which have become traditional, were
held this time in Gaziantep. The meeting in Gaziontep took
place with the attendance of Fatih Yucelik, Chairman of the
Board of Directors of TURKCIMENTO; Adil Sani Konukoglu,
Deputy Chairman; and Nihat Ozdemir, Vice Chairman. The
representatives of the cement sector also mentioned the
cost-price argument experienced in recent days and invited
attention to the fact that the cheapest cement in the world is
sold in Turkey. The speakers warned that the export restriction
planned to be imposed on cement exports may increase costs
by further reducing the already low capacity use in Turkey.

In his assessment about the issue of stopping cement exports,
Fatih Yucelik reminded that the sector aims to grow in exports
and said, “The sector has excess tonnage. The consumption
in the domestic market is clear. In the event of imposing a
restriction on exports, plants become obliged to reduce their
tonnage. When assessed mathematically, this means an
increase in costs. We are trying to decrease the domestic cost
by producing at full capacity. If we cannot provide goods for
export, it is possible that the costs that will take place will be
reflected in the domestic market prices. The capacity utilization
rate of the sector is between 60 and 70 percent.. The unused
capacity is about 30-40%. Let projects be produced, we are
enough for Turkey. We have plonts ready for production
everywhere." Adil Sani Konukoglu said, ‘If you stop exports,
you will work at an insufficient capacity, thereby reducing
production. The cost per unit further increases. They say
builders will build plants; let them come and let us sell the plants.
We are ready to transfer it as it is; it is enough if you give us
the money we have invested” Nihat Ozdemir invited attention
to the fact that a restriction on exports would make the foreign
capital upset and said that it would also inflict setbacks for the
Turkish economy.

“WE STRIVED FOR THE CONTINUITY OF
THE CONSTRUCTION SECTOR DESPITE
THE PANDEMIC"

In his speech he made at the Anatolion Meetings, Fatih
Yicelik, Chairman of the Board of Directors of TURKCIMENTG,
reminded that Turkey is Europe’s largest and worlds the fifth
largest producer and the second largest exporter of the world
with its approximately 115 million-ton total capacity and said:
‘In the lost 10 years, our sector has doubled its production
capacity by making new plont investment of nearly two
billion dollars During that period, the cement needed by the
construction sector was met entirely from local production.
The cement sector provides employment to 17200 people with
76 facilities, 55 of which are integrated, as of the end of 2020.
The domestic market turnover of our sector is gpproximately
USS17 billion and its export income is USST7 billion.”
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Dunyay! etkisi altina alan COVID-19 pandemisinin, Uretim
ve ekonomiye buyuk darbeye yol actigi ddnemde de ingaat
sektorunun devamliigina her zamanki gibi katki sunmak
adina buyuk caba gosterdiklerini vurgulayan Fatih Yucelik,
"‘Sektorumuz, 2017 yilinda 72 milyon ton olan i¢ piyasa
¢gimento tUketiminin, 2019'da 45 milyon tona dusmesi
ile maalesef buyuk bir yara alarak pandemi donemine
girmisti. Cimento sektdrd olarak, yillara dayanan azim ve
fedakarliklarla, yuksek maliyet artislarindan kaynakli buyuk
fiyat baskilamasina maruz kaldigimiz donemlerde dahi
ulkemize katma deger yaratacak ¢alismalara imza atmaktan
geri durmadik” dedi.

Cimento sektdrunun toplam maliyet kalemlerinin yaklasik
% 80'ini ithal girdilerin ve elektrik maliyetinin olusturduguna
dikkat ceken TURKCIMENTO VYonetim Kurulu Bagkani
yucelik, maliyetlere iliskin su bilgileri verdi:

"Sektorumuzun yakit tedarikinde ithalata olan bagimiiigr da
oldukga yuksek. Cimento sektort birincil yakit ihtiyacinin
%90dan fazlasini petrokok ve ithal komurden Karsilaniyor.
Uretimde yogun olarak kullanilan fosil yakitlarin nerdeyse
tamami (%92) ithal ediliyor, yani dovize endeksli. 2021 yil
Agustos ayinda petrokok fiyatlar gegen yilin Agustos ayina
gore %270 artarken, elektrik ve ithal komur fiyatlan sirasiyla
%62 ve %197 artis gosterdi. Yine 20271 yili Temmuz ayinda
Yerli Linyit %43 oraninda artt. 2020 Adustos ayinda 727 TL
olan dolar kuru ise 849 TLye yukseldi. TuUm bu gelismelere
ragmen sektor, cimento fiyatlarnini maliyet artiginin cok daha
altinda bir noktada tutma fedakarligini gosterdi. Bu ddnemde
¢imento fiyatlarindaki artis, maliyet artiglarinin cok daha
altinda kaldi. Ancak bu gelismeler yasanirken, sektérimuoz
maalesef insaat sektdrunde yasanan fiyat artislarinin
sorumlusu gibi gosteriliyor”

"SEKTORUN URETIMININ % 80'1 IC
PIYASAYA GIDIYOR *

TURKCIMENTO Uyelerinin 2020 sonunda 40 milyon tona
yakin kapasite fazlasinin ortaya ¢iktidini belirten Fatih
Yucelik, sektarun 2021 yili 6 aylik donemine iliskin de su
bilgileri verdi: “Yilin ilk yansinda sektorun cimento Gretimi
gecen yila oranla %26'lk artigla 37 milyon tona gikarken, i¢
satiglar %29 artisla 28,3 milyon tonu buldu. Yilin ilk 6 ayinda
Uretilen gimentonun %218’ ihracata konu oldu. Uretimin
%80%e yakini i¢ piyasaya gitti. Ihracatgl Birliklerinin gegici
verilerine gore, 2021 Ocak-Agustos doneminde cimento
sektorUnun toplam ihracati deder bazinda %12,3 artarak
836 milyon dolara ¢iktl. Ancak toplam ihracat miktar bir
onceki yiin ayni donemine gore %29 gerileyerek 20,8
milyon tona indi”
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Underlining that they afforded substantially to contribute to
the continuity of the construction sector, as always, in the
period when the COVID-19 pandemic, which affected the
world, posed a great impact on production and the economy,
Fatih Yucelik said, “Unfortunately, our sector entered the
pandemic period by incurring a great injury with the drop of
the domestic market cement consumption, which was 72
million tons in 2077, to 45 million tons in 2019. As the cement
sector, we kept undersigning endeavors that will create
added value for our country even in the times when we were
subject to price pressure arising from the high-level cost
increases, with years of perseverance and self-sacrifices.”

Yiicelik, Chairman of the Board of Directors of TURKCIMENTO,
who drew attention to the fact that approximately 80% of
the total cost items of the cement sector consist of imported
inputs and electricity cost and provided the following
information in terms of costs:

“The level of our sector's dependence on importation in fuel
supply is also quite high. Over 90% of the cement sector's
primary fuel needs are met by petroleurn coke and imported
coal Almost all (92%) of the fossil fuels used in production
extensively are imported which means they are indexed
to foreign currency. In August of 2027 the petcoke prices
increased by 270% ond electricity ond imported coal prices
increased by 62% and 197%, respectively, compared to August
of the previous year. In July 2027, Domestic Lignite increased
by 43%. The dollar rate, which was 727 TL in August 2020,
increased to 849 TL. Despite all those developments, the
sector demonstrated its self-sacrifice to keep cement prices at
a point far below the cost rise. In this period, the rise in cement
prices remained much below the cost increases. While these
developments are being experienced, however, our sector is
unfortunately shown as the responsible party for the price
increases in the construction sector.”

“80% OF THE SECTOR'S PRODUCTION IS
GOING TO THE DOMESTIC MARKET"

Expressing that nearly 40 million tons of excess capacity
of the TURKCIMENTO members emerged at the end 2020,
Fatih Yucelik also provided the following information on the
six-month period of 2027: “In the first half of the year, while
the cement production of the sector increased to 37 million
tons with an increase of 26%, domestic sales reached 28.3
million tons with an increase of 29% year-on-year. 218%
of the cement produced in the first six months of the year
was exported. Almost 80% of the production went to the
domestic market. According to the temporary data of the
Exporters’ Associations, the total exportation of the cement
sector increased by 12.3% on a value basis and increased
to 836 million dollars in the January-August 20217 period.
Nevertheless, the total export amount decreased by 2.9%
year-on-year and dropped to 20.8 million tons.”



Yucelik, 100 yili askin suredir faaliyet gosteren gimento
sektorunun, ortak gelecegimizin de bas aktorlerinden
biri alma sorumlulugunu her seye ragmen fedakarlikla
Ustlenmeye devam edecegini belirterek, “SurdUrulebilirlik
konularinin dunya genelinde boylesine 6nem Kkazandigi
bir donemde gerek sektor gerekse Ulke olarak
konsantrasyonumuzu bu alana yoneltmemizin ¢ok daha
onemli oldugu gorusundeyim” dedi.

ADIL SANi KONUKOGLU: 150 METREKARE
BIR DAIREDE GIMENTONUN PAY! 7-9 BIN
LIRA

TURKCIMENTO Yanetim Kurulu Bagkan Vekili Adil Sani
Konukaoglu, Gaziantep'in her zaman Turkiye ekonomisine
katki veren bir sehir oldugunu hatirlatarak, “180 Ulkeye
ihracat yapan sehrimiz halen 9,5 milyar dolar ihracatla
Turkiye'nin en buyuk 5. lhracatgl sehri. Hedefimiz bu
yllsonunda 10 milyar daolan yakalamak. Kullandiginiz her
seyde mutlaka bir Gaziantep imzasi vardir. Dunyada maske
kumas! sikintisi yasanirken Gaziantepli sanayiciler maske
kumas! Ureterek Turkiye'nin rahat nefes almasini saglad..
Hedefimiz 10 milyar dolari bu yil yakalamak” dedi.

Cimento sektdrunde son yasanan gelismeleri de
degerlendiren Adil Sani Konukoglu, ‘Cin'de cimento 70
dolar, Turkiye'de fabrika cikis fiyatt 340 lira. Bugun 150
metrekare bir dairede temeli, bahcesi dahil 70 metrekup
beton harcaniyor. Beton ortalama metrekip fiyati ise 300
lira. Yani toplam 21 bin lira yapiyor. Burada cimentonun pay
da en fazla %33-35. Muteahhitlerin 1 milyona sattklar
dairenin iginde cimentonun bedeli 7-9 bin lira. Dolayisiyla
konut fiyatinin iginde gimentonun maliyeti oldukga kisith”
diye konustu.

NIHAT OZDEMIR: DUNYANIN EN UCUZ
GIMENTOSU TURKIYE'DE

TURKCIMENTO Yonetim Kurulu Bagkan Yardimeisi Nihat
Ozdemir de cimento ve ingaat sektorinin birbirinden
ayrilamayacadina dikkat gekerek, su dederlendirmeyi yapti:
"Ekonomi buyuyorsa buyume ingaat sektorunden baslar.
Insaat sektaru 200 sektarle birlikte hareket eder. Ekonomi
durursa ilk hisseden yine ingaat sektoru olur. Biz de
ingaatin alt sektorlerinden biriyiz. YUkte agir ama pahada
hafif bir Urin Uretiyoruz. Yaklasik 2 yil 6nce ODTU'ye 6 ay
suren bir arastirma yaptirdik. Bu arastirmanin sonucunda
konut insaatinin maliyetinde ¢cimentonun degeri yuzde 3.5
¢kt Konut luks olunca bu %3'e dusuyor. Bizim sirketimiz
dunyanin 3, Turkiye'nin en yuksek baraji olan Yusufelini yapt.

By mentioning the fact that the cement sector, which has been
operating for over 100 years, will continue to undertake the
responsibility of being one of the leading actors of our cormmon
future, against all odds, Yucelik said, "My opinion is that at a time
when the issues of sustainability have become this important
in the entire world, it is much more important that we steer our
concentration to this field, both s o sector and s o country.”

ADIL SANi KONUKOGLU- SHARE OF
CEMENT IN AN 150 SQUARE-METER
APARTMENT FLAT IS SEVEN-NINE
THOUSAND LIRAS

Adil Sani Konukoglu, Deputy Chairman of the TURKCIMENTO
Board of Directors, reminded that Goziantep has alwaoys
been a city that contributes to the Turkish economy and
said: Our city exporting to 180 countries is still Turkey's fifth
largest exporter city with an export volume of 95 billion
dollars. Our target is to reach 10 billion dollars by the end of
this year. In anything you use, there is a Gaziantep signature.
While a shortage of mask fabric was being experienced in
the world, the industrialists in Gaziantep ensured that Turkey
breathed comfortably by producing mask fabrics. Our target
is to capture 10 billion dollars this year."

In his assessment regarding the latest developments in the
cement sector, Adil Sani Konukoglu said. “Cement in China
is 70 US dollars and ex-works price in Turkey is 340 liras.
For the time being, 70 cubic-meter concrete is spent in a
150 square-meter apartment flat, including its foundation
and garden. When it comes to the average cubic-meter
price of concrete, itis 300 TL. That is to say, it makes a total
of 21 thousand liras. Here, the share of cement is 33-35%
maximum. The cost of cement in an apartment flat sold by
contractors for one million TL is seven-nine thousand liras.
Hence, the cost of cement in housing prices is quite limited.”

NIHAT OZDEMIR. THE WORLD'S CHEAPEST
CEMENT IS IN TURKEY

Nihat Ozdemir, Vice Chairman of the TURKCIMENTO Board
of Directors, invited attention to the fact that the cement
and construction sectors cannot be separately considered
from each other ond made the following assessment: ‘If the
economy is growing, the growth starts from the construction
sector. The construction sector acts jointly with 200 sectors. If
the economy ceases, it will be the construction sector that first
feels it. We are one of the subsectors of construction. We are
making a product that is heavy in load but light in price. About
two years ago, we caused six-month research to be conducted
by METU. It appeared as a result of that research that the
value of cement in the cost of housing construction was 3.5
percent. When a house is a luxurious one, the figure drops to
3%. Our company has built Yusufeli, which are the third-highest
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YUksekligi 275 metre. Bu baragja 4,3 milyon metrekidp beton
doktuk. Bunun tum cimentosunu nakliye nedeniyle daha
ucuz oldugundan Erzurumlu Askale Cimento'dan satin aldik.
Bu barajda kullandigimiz cimento barajin toplam maliyetinin
yuzde 77'si. Turkiye'de 55 fabrika var, higbirinde iddia edildigi
gibi 500 liralara varan fiyatla satis yoktur. Turkiye'nin cimento
fabrikalarinin tamaminin fabrika kapisindaki satis fiyati 330-
340 TL. Bu nakliye ile 200 km tasinirsa o tamamen nakliye
bedeli olarak fiyatin Uzerine gelir. Bu ¢cimentoculart baglamaz.
Limak olarak yurtdisinda da gimento fabrikalarimiz var. Biz
hem ¢imento Ureticisi hem tUketicisiyiz. Fildisinde 1000 TL.
Mozambik'te 105 dolar. Turkiye'deki satis fiyatimiz 35 dolar.

Dunyanin en ucuz gimentosu Turkiye'de”

Nihat Ozdemir, son gunlerde yapilan tartismalarda gerceklii
olmayan aciklamalarin yapildigin, kamuoyunun bu konuda
yanittldigini iddia ederek, “Biz maliyetlerin matematigini her
platformda tartismaya hazirnz. Burada medyadan da istedimiz

soyleneni pesin dogru kabul etmemesi arastirmasidir”

Ekonomi finans yazari Abdurrahman Yildinm da toplantida
yaptidi konusmada, ‘gcimento fiyatlarindaki tartismada
ana sebep dovizdir. Dolar kurudur. Son 8 yilda %77 deger
kaybetti TL. 2013 yili ortalama dolar kuru ve 2021 yili
OVP 8.30luk dolar kuru. Her yil %10 deger kaybetti. Bu
enflasyonu firlatiyor. Kur artisinda beraberinde enflasyon
artisi ve diger faktarlerle Ulke olarak yatinm raytingimizi de
kaybettik. Yatinm yapilabilir seviyede 4 sira geriledik. %77
deger kaybeden bir Ulkede kim nasil yatinm yapsin. Maalesef
Turkiye ithalat yapmadan Uretemiyor. Hammadde ithal
edinip Uretimin icinde kullanilinca, kur artigi tm Uretimin igine
yayiliyor. Sorunlar butuncul yaklasimla ele alinip yerli retime

agirlik verilebilirse ¢ozulebilir" diye konustu.

Gazeteci Vahap Munyar ds, hukumetin cimento sektorU
basta olmak Uzere ekonomide dinamizmin 6nUNU agacak
sekilde adimlar atmasi gerektidini dusundugunu sayledi.
Munyar, ‘Hammadde ve ara mal ithalatiyla birlikte enflasyon

daithal ediyoruz. Bu bizi de daha zorlar noktaya geliyor” dedi.
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dam in the world and the highest one in Turkey. Its height is
275 meters. We poured 4.3 million cubic-meter concrete into
that dam. We bought all of its cement from Askale Cement
of Erzurum as it was cheaper because of transportation. The
cement we used in that dom is 77 percent of the total cost of
the dam. There are 55 plants in Turkey and none of them has
sales of 500 liras as alleged. The ex-works selling price of all
cement plants in Turkey is 330-340 TL. If it is carried 200 km
with shipment fees, it will be completely more than the price
along with the transportation costs. It does not bind the cement
producers. As Limak, we have cement plants abroad as well
We are both cement producers and consumers. It is 1000 TL
in Ivory Coast and USST05 in Mozambique. Our selling price in
Turkey is USS35. The cheapest cement in the world is in Turkey.”

Asserting that in the discussions in recent days, false
statements were made and public opinion was misled on
this issue, Nihat Ozdemir said, “We are ready to debate the
mathematics of the costs on any platform. What we want
from the media at this point is not to accept what they are
told in advance and pore over it”

Abdurrahman Yildinm, economy finance writer, said in his speech
he gave atthe meeting, “The main reason in the argument regarding
cement prices is foreign currency. It is the dollar currency. TL has
lost the value of 77% in the last eight years. In view of the average
dollar currency between 2013 and the OVP currency for 20217
as USS830, it lost value at 10% every year. This increases
inflation rapidly. We, as @ country, lost our investment rating
due to the rise in foreign currency rate along with the increase
in inflation and other factors. We dropped four tiers back at
the investment-grade level. Who could invest and how do
they do it in a country that has lost 77% value? Unfortunately,
Turkey cannot produce without importing. When raw materials
are imported and used in production, the currency increase
spreads throughout the entire production. If the problems can
be addressed with a holistic approach and domestic production
is given weight, it can be solved”

Journalist Vahap Munyar also said that he thinks the
government must take steps to pave the way for dynamism
in the economy, particularly in the cement sector. Munyar
said, “We also import inflation together with the imports of
raw materials and intermediate goods. This comes to a point
that pushes us as well”
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TURKCIMENTO 63. Genel Kurulu yapildi.
Sektor temsilcilerinin katildigi genel kurul
toplantisinda Yonetim Kurulu Baskani

Fatih Yucelik, Glkeye hizmet etmeye devam
edecekKlerini sdyledi.

Cimento sektérinin ¢ati 6rgitd TURKCIMENTO, 2020
Faaliyet Yill 63. Genel Kurulu'nu Ankara'da gerceklestirdi.
Genel Kurula sektorin %S4'0nu temsil eden cimento
Ureticileri katild!.

Genel kurul toplantisinin acilisinda konugan TURKCIMENTO
Yonetim Kurulu Bagkani Fatih Yucelik, “Projelerimiz ile hem
sektérumuzu destekleyecek hem de koyacagimiz vizyonla
Uyelerimizin - gelisimine  8ncUlUk  edecegiz.  Ulkemizin
kurulusundan bu yana surdurdugumuz milli beraberlik
anlayisiyla, Ulke ekonomisine katma deger yaratmaya

devam edecediz" mesajini verdi.

Her yil subat ayinda gergeklesen Genel Kurulunu bu ylil
pandemi nedeniyle ertelemek zorunda kaldiklarini sdyleyen
TURKCIMENTO Bagkani Yucelik, 2020 yilinin Glkemizde ve
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TURKCIMEMTI

The 63" General Assembly Meeting of
TURKCIMENTO has been held. At the general
assembly meeting attended by representatives
of the sector, Fatih Yicelik, Chairman of the
Board of Directors, said that they would keep
serving the country.

TURKCIMENTO, the umbrella organization of the cement
sector, has held its 63 Annual General Assembly Meeting
for 2020 in Ankara. Cement producers representing 94% of
the sector participated in the General Assembly Meeting.

Giving a speech at the inauguration of the general assembly
meeting, Fatih Yucelik, Chairman of the Board of Directors of
TURKCIMENTO said, "With our projects, we will both support
our sector and spearhead the development of our members
through the vision we will put forward. We will continue to
create added value for the country's economy, with the
understanding of national unity that we have continued
since the establishment of our country.”

Mentioning that they became obliged to postpone the

General Assembly, which had been held every year in
February, due to the pandemic this year, TURKCIMENTO
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dunyada olumsuz anlamda ilklere sahne oldugunu belirterek,
sektorle ilgili su degerlendirmeyi yaptr:

“Turk ¢imento sektord olarak biz de 2020 ylinda zorlu
kosullar altinda faaliyetlerimizi surdirdik. Ust Uste daralma
yasadigmiz ylllarin ardindan umutla basladigimiz yilda,
pandeminin etkisiyle yasanan satis iptalleri, gelir Kayiplari,
galisma kisitlamalart gibi zorluklara, umutlanin yerini risklerle
mucadeleye birakti. 2020 yilinda Ocak itibariyle rakamlarda
artiglar gdérmeye baslarken, devam eden 4 ayda i¢ pazarda
tekrar daralma yasadik.

2020 Haziran'ndan itibaren normal hayata donus ve ingaat
sektorunde yasanan canlanma ile satiglarda gordugumuz
artig, yllsonuna kadar olumlu etkilerini gosterdi. I¢ satis ve
Uretim rakamlarinda artisla 2020 yilini tamamladik”

TURKCIMENTO Yonetim Kurulu Bagkani Fatih Yucelik, Genel
Kurul'daki konusmasinda 20271 yilinin ilk 6 ayini da soyle
degerlendirdi:

Sektorin %94'0n0  temsil eden TURKCIMENTO
Uyelerinin 2027 yil 6 aylk donemde cimento Uretimi
gegen ylla oranla %26'lk artigla 37 milyon tona gikarken,
i¢ satislar %29 artisla 28,3 milyon tonu buldu.
Gectigimiz aylarda oldugu gibi tum bolgelerde i¢ satiglarda
artis goruldu. Yilin ilk 6 ayinda Uretilen gimentonun
yaklasik %80 i¢ satisa konu oldu.

Aurica Ihracatgl Birlikleri'nin gegici verilerine gére, 20271
yilr Ocak-Agustos doneminde de gimento sektorunun
toplam ihracaty, deger bazinda %12,3 oraninda artarak
836 milyon dolara gikti. Ancak toplam ihracat miktar, bir
onceki yilin ayni donemine gore %29 gerileyerek 20,8
milyon tona indi.

Bu yilinilk 8 ayindaki ihracatin 12,3 milyon tonu gimento;
8,5 milyon tonu ise klinkerden olustu.

Tum bu gelismelere ragmen sektordeki fiyatlar, maliyet
artisinin gok daha altinda seyretmektedir.

20217 yil Adustos ayinda petrokok fiyatlan gegen
senenin AJustos ayina gore %270 artis gosterirken,
elektrik ve ithal komur fiyatlan sirasiyla %62 ve %197
artig gostermigtir.

Yine 2021 yil Temmuz ayinda Yerli Linyit %43 oraninda
artis yasanmistr.

2020 Agdustos ayinda 727 TL olan dolar kuru ise 8,49
TLye yukselmistir.

TurkCimento Yonetim Kurulu Baskani Fatih Yucelik,

konusmasinda gimento maliyetlerinin yaklasik yuzde
80'ini doviz bazl yakit, elektrik gibi enerji girdilerinin
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President Yucelik added that 2020 was the scene of firsts in
a negative sense in our country and in the world, and made
the following evaluation concerning the sector:

"As the Turkish cement sector, we continued our activities
in 2020 under challenging conditions. In a year we started
with hope following the years, in which we experienced
contraction one after another, difficulties like sales
cancellations, loss of income, and working restrictions due
to the impact of the pandemic, the hopes were replaced
with the struggles against risks. While increases started
to appear in figures as of Jonuary 2020, we once again
experienced a contraction in the domestic market in the
following four months.

The return to normal life as of June 2020 and the
reanimation experienced in the construction sector as well
as the increase we observed in sales showed their positive
impacts until the end of the year. We ended 2020 with an
increase in domestic sales and production figures.”

Fatih Yucelik, Chairman of the Board of Directors of
TURKCIMENTQO, evaluated the first six months of 2027 in his
speech at the General Assembly as follows:

While the cement production of the TURKCIMENTO
members, who represent 94% of the sector, increased
by 26% to 37 million tons in the six-month period of
2021 year-on-year, domestic sales climbed to 28.3
million tons with an increase of 29%.

As in recent months, increases in domestic sales were
seen in all regions. Approximately 80% of the cement
produced in the first six months of the year went to
domestic sales.

In addition, according to the temporary data of the
Exporters’ Associations, the total exports of the cement
sector increased by 12.3% on a value basis and reached
USS836 million in the January-August period of 2021
Nevertheless, the total export amount declined by 2.9%
year-on-year and became 20.8 million tons.

12.3 million tons of the exports in the first eight months
of this year consisted of cement and 85 million tons
consisted of clinker.

Despite all such developments, the prices in the sector
navigate highly below the cost increase.

In August 2027, while petcoke prices increased by 270%
compared to August of the previous year, electricity and
imported coal prices rose by 62% and 197% respectively.
Also in July 2027, an increase of 43% was experienced
in domestic lignite.

The dollar currency exchange rate, which was 727 TL
in August 2020, increased to 849 TL.



olusturdugunu belirterek, “Buna karsin artiglan tam olarak
fiyatlara yansitmayarak, Ulkemizin kurulusundan bu yana
surdurdugumuz milli beraberlik anlayisiyla, Ulke ekonomisine
sundugumuz katkidan taviz vermeden calismalarimiza

devam ediyoruz” dedi.

TURKCIMENTO CEQ'su Volkan Bozay ise Genel Kurulda
yaptigi konusmada ¢imento sektorine yonelik olarak ihracat
kota uygulamasini dogru bulmadiklarinin altni  gizerek
Turkigye'nin cari aciginin kapatilabilmesi icin ihracatin buyuk
onem tasidigini vurgulad. Bozay, "Sektérin hali hazirda
30-35 milyon ton kapasite fazlasinin oldugu bir donemde
gimentoihracatina kisitgetirimesiniistemek, dider birifadeyle
ekonomimize saglanacak katma degerin gozetimemesi,
Ulke kaynaklarinin atl birakilmasi anlamina gelmektedir. Bu
durum ayrica Ulkemizde ihracat odskli faaliyet gosteren
yabancr sermayeyi de olumsuz etkileyecektir” dedi. Dider
taraftan, yillik ihracat baglantilarinin yapildigi bir donemde
mevcut tartigmalann gundeme gelmesi ise ulusal ticari
menfaatlerimizin korunamamasi riskini doguruyar. Sektorde
istihdam sureKililiginin ihracat sayesinde saglanarak yasanan
krizlerin etkisinin bu sekilde bertaraf edilebildigini ifade eden
Bozay, “Cimento fabrikalarimiz yerel isgucunU her zaman
oldugu gibi desteklemeye devam etmektedir. Istihdamimizin
devami, bizler igin en 6nemli onceliklerimiz arasinda yer

almaktadir” dedi.

Genel Kurul Toplantisi sirasinda TurkGimento Yonetim
Kurulu Baskani Fatih Yucelik, onceki Bagkan Tamer Saka'ya
TurkGimento'ya ve sektore yaptd katkilardan dolayr bir
tesekkur plaketi verdi.

In his speech, Fatih Yucelik Chairman of the Board of
Directors of TURKCIMENTO, specified that approximately
80% of cement costs consist of energy inputs like foreign
currency-based fuel and electricity, and said, “Nevertheless,
we continue our endeavors by not reflecting the increases
in prices exactly and without compromising our contribution
to the economy of the country with the understonding
of national unity that we have maintained since the
establishment of our country.”

Volkan Bozay, TURKCIMENTO CEO, highlighted the fact
in his speech at the General Assembly Meeting that they
do not consider the export quota practice for the cement
sector right and pointed out that exportation is substantially
important for Turkey to cover its current account deficit.
Bozay said “Wanting the enforcement of a restriction on
cement exports at a time when the industry already has a
30-35 million-ton excess capacity; in other words, failure to
take the added value to be provided to our economy into
account; means letting the resources of the country become
idle. This status will pose a negative impact on the capital
operating with the focus on exports in our country.” On the
other hand, the fact that the current discussions are included
in the agenda at a time when annual export connections are
made gives birth to the risk that our national commercial
interests cannot be safeguarded. Expressing that the impact
of the crises experienced can be eliminated in that fashion
by way of ensuring the continuity of employment in the
sector owing to exports, Bozay said, ‘As always, our cement
plants keep supporting the local workforce. The continuation
of our employment is among our most important priorities.”

During the General Assembly Meeting, Fatih Yucelik,
Chairman of the Board of Directors of TURKCIMENTO,
presented a plaque of appreciation to the former Chairman
Tamer Saka due to his contributions to TURKCIMENTO and
the sector.
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TURKCIMENTO Tiirktay Altin
Sponsoru Oldu

TURKCIMENTO Became the Gold Sponsor
of Tuirktay

11. TURKTAY-Turkiye'de Tum Yonlerigle Atk Yonetimi 8-9
Eylul 2027de Ankarada “Saglikta, Savunmada, Sanayide
Ekonomide, Enerjide, Egitimde Ulusal Atk Yonetim
Stratejisi Sifir Atik” ana temasl ile dizenlendi. Adalet ve
Kalkinma Partisi, TBMM. 27 Donem Trabzon Milletvekili
TBMM Cevre Komisyonu Baskani Muhammet Balta, TC.
Cevre ve Sehircilik Bakan Yardimcis, Turkige Iklim Degisikligi
Basmuzakerecisi Mehmet Emin Birpinar ve Ankara Sanayi
Odasi Bagkani Nurettin Ozdebir'in acilis konusmalarini
yaptigi organizasyonda TURKCIMENTO Cevre ve IKlim

Dedisikligi MUuduru Canan Derintdz Gencel sunumla yer ald..
Etkinligin altin sponsoru olan TURKCIMENTO standinda iki

gun boyunca katilimeilarin sorulan yanitiand.

Cimento ve Beton Diinyast / Say1: 153 / Eylal - Ekim 2021

Cement and Concrete World / No: 153 / September - October 2021

The 11st Waste Management in All Aspects in TURKTAY-
Turkey was held with the main theme of "Zero Waste,
National Waste Management Strategy in Health, Defense,
Industry, Economy, Energy, and Education” in Ankara
on 8-9 September 2021. In the organization, in which the
inauguration speeches were made by Muhammet Balta
of the Justice and Development Party, the 27 Term
Trabzon Public Representative at TBMM (Grand National
Assembly of Turkey) and the Vice Minister of Environment
and Urbanization; Mehmet Emin Birpinar, Turkey's Head
Negotiator for Climate Chonge; ond Nurettin - Ozdebir,
President of Ankara Chamber of Industry, Canan Derinéz
Gencel, Environment and Climate Change Manager of
TURKCIMENTO, took place with a presentation.

At the booth of TURKCIMENTO, which is the gold sponsor of
the event, the questions of the participants were answered
for two days.



7. Istanbul Karbon E-Zirvesi
kapsaminda duzenlenen “Karbon
Yonetimive Endustri”oturumunda
konugan TURKCIMENTO CEQ'su
Volkan Bozay Turk cimento
sektordnun uyum sdreci
cergevesinde Avrupa Birlidi iklim
ve cevre politikalarini yakindan
takip ettigini belirtti.

Surdurulebilir Uretim ve Tuketim
Dernegi organizasyonu ve Cevre
ve Sehircilik Bakanligi is birligi ile dizenlenen 7. Istanbul
Karbon E-Zirvesi dijital ortamda gergeklesti. “iklim Direncli
Turkiye Icin Yesil Toparlanma Atk ve Enerji Yonetiminin Roly”
temasiyla duzenlenen etkinlik, TU Ogretim Uyesi Prof. Dr.
Filiz Karaosmanoglu moderasyonunda yapildi.

TURKCIMENTOnun Altin Sponsor oldugu etkinlikte “Karbon
Yonetimi ve EndUstri” oturumunda kanugan TURKCIMENTO
CEO'su Volkan Bozay,
calismalara 6ncu olma hedefiyle Avrupa Birligi (AB) iklim

surdurdlebiliflik - cergevesindeki

ve cevre politikalarini, Turkiye gimento sektorunun uyum
surecini de yakindan takip ettiklerini sdyledi. Bozay, sektorde
enerji verimliligi yatinmlari, biyokdtle kullanimi, atik isidan
elektrik Uretimi, katkill cimento Uretimi konularinda buyuk
yatnmlar yapildigini séyledi. Cimento sektorundn Tarkiye'de
yUrUrlukte bulunan karbon emisyon mevzuating tam uyum
sadladigini belirten Bozay, konusmasina soyle devam etti:

"Enerji verimliligi konusunda sektorumuzdeki diger onemli
konu da atik 1s1 geri kazanimidir. Cimento Uretim sUreglerinde
olusan ve fabrika ana bacasindan atmosfere atilan sicak
gazlann enerjisi, atik 1si geri kazanimi tesisleri sayesinde
elektrik enerjisine donusturuluyor. Hali hazirda 16 fabrikadaki
25 hatta 1415 MW elektrik enerjisi Uretiliyor. Bu sayede
yaklasik 500 bin konutun gunluk tuketimine denk gelen
elektrik ihtiyacini, sadece Uretim isleminden ¢ikan atik 1s ile
karsiliyoruz. Bir bu kadar daha yatinm yapma potansiyelimiz
var. Turk gimento sektord 2020 yilinda yaklasik 1,2 milyon
ton atiktan toplam enerjisinin %8,5'ini Uretti ve yaklasik SO0
bin ton ithal petrokok tasarrufu sagladi. Avrupa Birliginde

TURKCIMENTO CEO'su Volkan Bozay
Vil. istanbul Karbon E-Zirvesi'nde
konusmaci olarak yer aldi.

Giving a speech at the "Carbon
Management and  Industry”
session held within the scope
of the 7% Istanbul Carbon
E-Summit,  Volkan  Bozay,
TURKCIMENTO CEO, stated
that the Turkish cement sector
keeps close track of the
European Union's climate and
environmental policies within the
framework of the harmonization
process.

The 7% Istanbul Carbon E-Summit organized in collaboration
with the Sustainable Production and Consumption Association
and the Ministry of Environment and Urbanization was held
in a digital environment. The event which was organized with
the theme of “The Role of Green Recovery, Waste, and Energy
Management for a Climate-resilient Turkey,, was held under
the moderation of Prof. Dr. Filiz Karoosmonoglu, Lecturer at ITU.

Speaking atthe "Carbon Management and Industry” session of
the event, in which TURKCIMENTO is the Gold Sponsor, Volkan
Bozay, TURKCIMENTO CEO, expressed that they closely
monitor the European Union (EU) climate and environmental
policies and the adaptation process of the Turkish cement
sector, with the goal of spearheading the endeavors within
the framework of sustainability. Bozay said that substantial
investments are made in the sector in the fields of energy
efficiency, biomass use, electricity generation from waste
heat, and cement with admixtures. Specifying that the cement
sector exactly complies with the carbon emission legislation in
force in Turkey, Bozay continued his speech as follows:

"Another important issue in our sector in terms of energy
efficiency is the recovery of waste heat The energy of the
hot gases forming during cement production processes and
released into the atmosphere from the main chimney of
plants is converted into electrical energy thanks to the waste
heat recovery facilities. 1415 MW of electricity is currently
generated in 25 lines in 16 plants. Thanks to it we fulfill the
electricity need that corresponds to the daily consumption of
nearly 500 thousand houses only with the waste heat going
out of production processes. We have the potential to invest
this much once again. The Turkish cement sector generated
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%46 olan atiktan enerji Uretim oranina Ulkemizin de ulasmasi
ile karbon emisyonlarnmizi daha da dustrmek mumkun
olacaktr”

Cimento sektdrunun omrunu tamamlamis lastikleri fosil
yakit yerine alternatif yakit olarak kullandigini belirten Volkan
Bozay, "Bu lastiklerin igerdigi biyokutle sayesinde sera gazi
azalumi gergeklestiriyoruz. Son S yilda 6mrinU tamamlamis
lastik kullanimi ile 865 bin ton karbondioksitin atmosfere
salimini engelledik” dedi.

PARIS ANLASMASI EMiSYON TiCARET
SISTEMI'Ni HIZLANDIRACAK

Paris Anlasmasi konusunda son gelismelere de deginen
Bozay, Cumhurbagkani Recep Tayyip Erdogann Paris
Anlasmasi'ni dnumuzdeki ay onaylama kararini hatirlatarak,
su degerlendirmeyi yaptr.

‘Cevre ve Sehircilik Bakanligi, 2021 yilinda yayinlanan
iklim Degisikligi ile MUcadele Sonug Bildirgesi ile temiz
Uretim teknolgjilerine yatinm yapan tesisleri 6dullendiren
Emisyon Ticaret Sisteminin hayata gegirilecegini agiklad.
Paris Anlagsmasina taraf olunmasiyla bu surecin hiz
kazanacagini dusunuyoruz. Taslak sinirda  karbaon
duzenlemesi mekanizmasi metnindeki muafiyet maddesi ile
Ulkemizde ulusal emisyon ticaret sistemi kurulmasina iliskin
degderlendirmeler yeni bir boyut kazandi. AB'ye tam uyumiu
ulusal ETS ile AB'ye ddenecek sinirda karbon duzenlemesi
mekanizmasindan muaf olmak ve bu bedeli yurticinde
dederlendirmek segenegi de kamunun gundeminde. AB'ye
tam uyumlu emisyon ticaret sisteminde, AB'ye ihrag
edilmeyen Uretimin de AB'deki gibi yaklasik 50-60 Euro/
ton CO2 bedel ile fiyatlandinimasi s6z konusu olacak. Bizim
gibi enerji yogun sektorlere ve paydaslarimiza etkileri cok
dikkatlice degerlendirilmeli”

Ulusal emisyon ticaret sistemi ve sinirda karbon
duzenlemesinin farkll olasiliklarin cimento sektorune
ekonomik yuku Uzerine modeller olusturduklarni soyleyen
Valkan Bozay, bu konudaki galismalarnin en kisa surede
tamamlanacagini belirtti. Bozay, TURKCIMENTO'nun 2020
yll sonunda baslatug “Turk Cimento SektorU Karbon Yol
Haritas" projesi ile neredeyse tum cimenta fabrikalarinin
sera gazi salim verilerini inceleyerek, sektdr igin yol haritas
olusturacagini da sozlerine ekledi.
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8.5% of its total energy from approximately 1.2 million tons of
waste in 2020 and ensured savings of approximately 500
thousand-ton imported petroleum coke. Upon our country's
achievernent of the ratio of energy generation from waste,
which is 46% in the European Union, it will be possible to
reduce our carbon emissions more and more.”

Mentioning that the cement sector uses tires whose shelf life
has expired as an alternative fuel instead of fossil fuel, Volkan
Bozay said, “We realize greenhouse gas decline thanks to the
biomass those tires contain. With the use of tires whose shelf life
has expired, we have prevented the emission of 865 thousand-
ton carbon dioxide into the atmosphere in the last five years.”

PARIS AGREEMENT TO ACCELERATE
EMISSIONS TRADING SYSTEM

Bozay, who mentioned the latest developments in the Paris
Agreement, reminded President Recep Toyyip Erdogan’s
decision of attesting the Paris Agreement next month, and
made the following evaluation:

“The Ministry of Environment and Urbanization has announced
that the Emissions Trading System, which rewards the facilities
that make investments in clean production technologies, will be
putinto service, with the Conclusion Declaration for Combating
Climate Change published in 2027. In our opinion, this process
will accelerate upon being party to the Paris Agreement. With
the exemption clause in the draft text of the border carbon
regulation mechanism, the assessments conceming the
establishment of a national emissions trading system (ETS)
in our country gained a new dimension. The option of being
exempt from the border carbon regulation mechanism to be
paid to the EU and utilizing that omount domestically, with the
national ETS fully compatible with the EU, is on the agenda
of the public. In the emission trading system fully compatible
with the EU, the fact that the production that is not exported
to the EU will be priced at an amount of approximately 50-60
Euro/ton CC? as in the EU, will be in question. Its impacts on
energy-intensive sectors, like ours, and our stakeholders must
be taken into account very carefully.”

Volkan Bozay stated that the different possibilities of the
national emission trading system and border carbon regulation
have created models on the economic burden of the cement
sector and that the work on that subject will be completed
as soon as possible. Bozay added that the “Turkish Cement
Sector Carbon Roadmap” project that TURKCIMENTO initiated
at the end of 2020 wiill create a roadmap for the sector by
scrutinizing the greenhouse gas emission data of almost all
cement plants.



TURKCIMENTO Yonetim Kurulu Baskan:
Fatih Yiicelik Bloomberg HT TV Canli Yayin
Konugu Oldu

Fatih Yiicelik, Chairman of the Board of Directors of TURKCIMENTO,
Appears as a Guest Live on Bloomberg HT

TURKCIMENTO Yonetim Kurulu Baskani Fatih  Yucelik
Bloomberg HT TV'de canli olarak yayinlanan ‘60 Dakika"
Programinda Zeliha Sara¢'n konugu oldu. Son dénemde
kuresel anlamda yasanan enerji krizi Uzerine konusulan
programda Yucelik enerji krizine nelerin yol agtg ve bu
konudaki ongorulerini paylast.

Sarag'in "Glabal olgekte yasanan enerji krizine ne yol agty,
sektdrunuz bu konuda nasil etkilendi?” sorusu Uzerine
aciklama yapan Yucelik soyle konustu:

‘Cinde bu senenin beklenenden sicak ve kurak gegmesi
nedeniyle enerji tuketiminde cok buyuk bir artis yasand.
Haliyle bu da termik santrallerde komur ihtiyacini ortaya
¢lkard. Zira Cin, ulusal enerji ihtiyacinda yaklasik % 55-60
oraninda kdmure bagimii bir Ulke. Her ne kadar komur rezervi
yonunden en zengin Ulkeler arasinda Ust siralarda yer alsa
da, kuresel karbon saliniminda da yaklasik % 27 gibi bir oranla
Cin basi gekiyor. Bununla birlikte, Cin'de 2020 yilinda, 2019
rakamlarina kiyasla bir artis goruldu fakat enerji ihtiyacini
karsilayacak oranda komur Uretimi yapilamadi. Ek olarak
regulasyonlar ile getirilen kisitlamalar da stz konusu olunca
komur arzi talebi karsilayamad..

Cinin  komur ithalatina  yonelmesi ile kuresel komur
fiyatlanndaki artigin fitili zaten ateglenmisti. Uzerine, Rusya
ve Guney Afrika gibi bazi komur Ureticisi Ulkelerde Uretimlerin

[ oo KURESEL ENERJiKRIZ]NE NEYOL A Daha alasicn

HABERLER

ayinda mldaganm
;mlm ve hugday ve

uriinlere youdik giiglii
talebin etkisiyle yiikseld.

www. bluornberght.com
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Fatih Yucelik, Chairmon of the Board of Directors of
TURKCIMENTO, appeared o0s a guest of Zeliha Sarag in the
60 Dakika (60 Minutes)” show aired live on Bloomberg HT
TV, In the show where the global energy crisis experienced
recently was discussed, YUcelik shared the causes of the
energy crisis and his forecasts on the issue.

In his statement upon Sarag’s question “What has caused
the energy crisis experienced on a global scale and how was
your sector affected from it?" Yucelik said the following:

"As this year was hotter and drier than expected in Ching,
a colossal rise in energy consumption was experienced.
Naturally, it brought along the need for coal in thermal power
plonts, as China is a country dependent on coal at a ratio of
approximately 55-60% in its national energy needs. Even
though it is among the richest countries when it comes to
coal reserves, China is the first country in global carbon
emissions at a ratio of approximately 27%. Nevertheless, an
increase, compared to 20719 figures, was observed in China
in 2020 but coal production could not be carried out to
fulfill the energy needs. Moreover, when also the restrictions
brought by the regulations became in question, the coal
supply was unable to meet the demand

Upon China’s switch to coal imports, the wick of the increase
in global coal prices had already been ignited. Upon that,
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azalmasi da komur piyasalarindaki krizin bu seviyelere
ulasmasina neden oldu.

Komur fiyatlarindaki yukselis ve arzin yetersiz olmasl, bu
sefer yine Cin basta olmak Uzere pek ¢ok Ulkenin dogdalgaza
yonelmesine sebep oldu. Talebin artmasinin yani sira
Rusya'dan gelen gazin azalmasi ve Avrupa'da dogalgaz
stoklarinin son 10 yilin en dusuk seviyelerini gdrmesi ile
son bir yilda Avrupa'da vadeli kontratlarda dogalgaz fiyati
yaklasik 7 kat yukseldi. Bu durum, Avrupa genelinde elektrik
fiyatlanini beklenenin ¢ok Uzerinde artirdigi gibi, dogalgazla
Uretim yapan santrallerin ilave komur talebi olusturmalarina
da yol act.

Hem komur hem dogalgaz tarafindaki fiyat artislar bu sefer
de tUketime yonelik talebin petrole kaymasina sebep oldu.
OPEC'in, yllsonuna kadar talebin arzdan yuksek olacagina
isaret etmesi, bununla birlikte 2022 yilinda ihtiya¢c duyulan
gunlUk petral Uretimi miktarninin altnda bir Uretim olacagini
acgiklamasi, petral fiyatlarini 80 Dolarin Uzerine gikard!.
Ote yandan ABD rafinerilerinin Eylul ayindaki kasirgadan
etkilenmeleri de petrol Uretiminin azalmasinda Gnemli bir
etken olarak kayrtlara gegti”

Yucelik style devam etti:

‘Su anda cimento sektorunde, ileriye donUk tum
senaryolarda, komur ureticisi Ulkelerde Uretimlerin
artinlamamasl halinde bu artis trendinin devam edecegini ve
krizin daha da buyuyebilecegini 6ngoruyoruz. Ne var ki, 2027
Eylul ayr ortalamasi 177 Dolar clan komuarun, uluslararasl
piyasalarda dun sabah 280 Dolar rakamini gormesi de
endiselerimizi oldukga artirdl. DUn yine Avrupa'da dogalgaz
fiyati sadece bir gun icerisinde yaklasik % 20'nin Uzerinde
yukseldi.

Bu krizin, Ulkelerin yesil donusume yonelik enerji yatinmilarini
hizlandirmasi beklenebilir ama tabii hedeflenen donusum
icin daha hala 6nemli surelere ihtiyag duyuldugu da goz ardi
ediimemeli. Bu noktada sunu ¢zellikle vurgulamak isteriz ki;
gimento sektoru olarak yillardir atik isi geri kazanimi tesis
yatinmlannin tesvik ediimesi kanusunda israr ediyoruz ve bu
Israrimizi her platformda da dile getiriyoruz. Aslinda mevcut
kriz, bu israrimizda ne denli hakli oldugumuzu da bir anlamda
ortaya koymus oldu.

Yenilenebilir enerji yatinmlannin paralelinde; mevcut
teknolojiler kullanilarak ve yeni bir santral ingasindan
daha uygun maliyetler ile bacalardan atmosfere birakilan
endustrigel sicak gazlann, 1si ve elektrik olarak degere
donusturdlmesinin mumkin oldugunu defalarca soyledik.
Biz sektdr aolarak higbir tesvik almadan 1415 MW gucu
devreye aldik. Atk I1sI sayesinde yaklasik 570 bin hanenin
gunltk tuketimine denk gelen elektrik ihtiyacini, sadece
prosesimizden gikan atik isi ile karsilamaktayiz. Bir bu kadar
daha yatinm yapma potansiyelimiz var”

Cement and Concrete World / No: 153 / September - October 2021

the decline in production in some coal-producing countries
like Russia and South Africa caused the crisis in the coal
markets to slump to these levels.

This time, The rise in coal prices and the fact that supply
was insufficient caused maony countries, particularly once
again Ching, to steer themselves to natural gas. In addition
to the rise in demand, with the decrease of the gas coming
from Russia and with the fact that the natural gos stocks
in Europe saw lowest levels in the last 10 years, the price of
natural gas in forward contracts in Europe has increased by
nearly seven times in the last year. This situation increased
the electricity prices in Europe much more than expected and
also caused the power plants producing with natural gas to
create additional coal demand.

Price increases on both the coal and natural gos side this
time caused the demand oriented to consumption to switch
to oil. OPEC's highlight that the demand will be higher than
the supply until the end of the year and its statement that
it will be below the daily oil production needed in 2022 have
increased the oil prices above USS80. On the other hand, the
US refineries’ suffering from the impact of the hurricane in
September was also recorded as an important factor in the
decline of oil production.”

Yucelik continued as follows:

“We predict that in the cement sector for the time being, in
all future scenarios, this trend of increase will continue and
the crisis may grow bigger if production cannot be increased
in coal-producing countries. Nevertheless, the fact that coal,
whose average was USST77 in September 2027, saw the
figure of USS280 in the international markets yesterday
morning increased our concerns a lot Also, the price of
natural gas in Europe increased by over 20% in just one day.
This crisis can be expected to accelerate the energy
investments of countries toward green transformation, but
of course, the fact that significant periods are still needed
for the targeted transformation must not be overlooked. At
this point, we would like to underline particularly that as the
cement sector, we have been insisting on providing incentives
forinvestments in waste heat recovery facilities for years and
we mention this insistence of us on every platform. In fact, the
current crisis has in a sense demonstrated how right we are
in our insistence.

We kept saying again and again that in parallel with renewable
energy investments, it is possible to convert industrial
hot gases, which are released into the atmosphere from
chimneys, into value as heat and electricity by means of using
existing technologies and with more affordable costs than
the construction of a new power plant. As the sector, we have
commissioned 1415 MW power with no incentives received.
Owing to the waste heat, we fulfill the electricity need, which
corresponds to the daily consumption of approximately 570
thousand households, only with the waste heat coming out
of our process. We have the potential to invest this much
once more.”



Yap1 Urtinleri Ureticileri TURKCIMENTO
Mesleki ve Teknik Anadolu Lisesi

Ogrencileri Ile Bulustu

” Bu ilding Materials Manufacturers’ Federation Meet
TURKCIMENTO Vocational and Technical Anatolian High School
Meeting Students

TURKCIMENTO'nun destegi ile Yapi Urtnleri Ureticileri
Federasyonu ve TURKCIMENTO Mesleki ve Teknik Anadolu
Lisesi is birliginde duzenlenen "Yapilarda Kullanilan Beton
ve Harclar ile Bilesenleri Semineri” sektorun 6ncU isimlerini
genglerle bir araya getirdi.

Sektor temsilcilerinin olusturdugu Yapi Urtnleri Ureticileri
Federasyonu (YUF), sanayi faaliyetlerinin yani sira sosyal
sorumliuluk  misyonuyla farkll  projelere  imza atmayl
surdaruyor. Bu kapsamda YUF her yil duzenledigi “Beton ve
Beton Bilesenleri Semineri” ile gencglerle sektor uzmanlarini
bir araya getirerek deneyimlerini paylasmalarina imkan
taniyor.

Yapilarda Kullanilan Beton ve Harglar ile Bilesenleri Semineri
bu kez TURKCIMENTO Mesleki ve Teknik Anadolu Lisesi ig
birligi ve ev sahipliginde 13 Ekim Carsamba gunu duzenlendi.
Seminerde Universite adayl gengler sektdrdeki en son

The “Concrete and Mortars and their Components used in
Buildings Seminar," which is organized through the support
of TURKCIMENTO and in collaboration with the Construction
Products Producers Federation (YUF) and TURKCIMENTO
Vocational and Technical Anatolion High School, has brought
together the leading names of the sector with the youth.

Building Materials Manufacturers’ Federation (YUF)
constituted by the representatives of the sector continues
to undersign different projects with its social responsibility
mission in addition to its industrial activities. Within this
frame, YUF brings together the youth and sector experts and
enables themn to share their experiences at the "“Concrete and
Concrete Components Seminar” that it organizes annually.

Concrete and Mortars and their Components used in
Buildings Seminar was held in cooperation with and as hosted
by TURKCIMENTO Vocational and Technical Anatolion High
Schoal this time on Wednesday, October 13. In the seminar,
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teknolajileri, sektor analizlerini, rakamsal verileri, Uretim
sureglerini, dunyadaki ve Ulkemizdeki uygulamalari konunun
uzmanlarindan dinledi.

Etkinligin moderatorliguny Insaat Mihendisligi Ogretim
Uyesi ve TURKCIMENTO Danigmani Prof. Dr. Ozgur Yaman
Ustlendi.

Seminer, TURKCIMENTO Mesleki ve Teknik Anadolu Lisesi
MUdUrU  Sedat Dedenin aciis  konusmalariyla  baslad.
Duzenlenen etkinlikle Federasyon yetkilileriyle bir araya
gelmekten duydugu memnuniyeti ifade eden Dede,
‘Bu okuldan mezun olan dgrencilerimiz Federasyon'un
bunyesindeki bu o6nemli 6 sektorde calisma firsat
yakalayacaklar. Mezun olan arkadaslarimizin bu sektorlerde
Ust gorevlerde yer almasi bizi gururlandiracak” dedi.

Etkinlikte ikinci olarak konugan TURKGIMENTO CEO'su
Volkan Bozay, "Biz bugun burada Federasyon olarak
bulunsak da bir yandan TurkCimento'nun CEO'su olarak
sizlere sesleniyorum. Pandemi nedeniyle ne yazik ki sizler
okullarinizdan, bizler de sizden uzak kaldik. Bu etkinlik ise
yeniden bir araya gelmemize vesile oldu. Bir gun sizlere,
sanayi sektorlerinin temsilcileri olarak koltuklarimizi emanet
etmekten mutluluk duyacagiz” seklinde konustu.

TURKCIMENTO'nun destegi ile Yapi UrOnleri Ureticileri
Federasyonu ve Bogazici Universitesiis birliginde dizenlenen
“Yapilarda Kullanilan Beton ve Harclar ile Bilesenleri Semineri”
sektorun oncu isimlerini genclerle bir araya getirdi.

Sektor temsilcilerinin olusturdugu Yapr Urtnleri Ureticileri
Federasyonu (YUF), sanayi faaliyetlerinin yani sira sosyal
sorumluluk  misyonuyla farkll  projelere imza atmay
surdurtyor. Bu kapsamda YUF her yil dizenledigi “Beton ve
Beton Bilesenleri Semineri” ile genclerle sektor uzmanlarini
bir araya getirerek deneyimlerini paylasmalarina imkan
taniyor.

Yapilarda Kullanilan Beton ve Harglar ile Bilesenleri Semineri
bu kez Bogazigi Universitesi is birligi ile 27 Ekim Carsamba
Persembe gunu duzenlendi. Etkinlik, bir kez daha Covid - 19
onlemleri kapsaminda webinar olarak gergeklesti. Seminerde

Cement and Concrete World / No: 153 / September - October 2021

young prospective university students listened to the latest
technologies in the sector, sector analyses, numerical datg,
production processes, and practices in the world and in our
country from experts of the subjects.

The moderator of the event was Prof Dr. Ozgur Yoman, Civil
Engineering Faculty Lecturer and TURKCIMENTO Consultant.

The seminar started with the inauguration speech of Sedat
Dede, Manager of TURKCIMENTO Vocational and Technical
Anatolion High School. Mentioning the contentedness she
felt for having met the Federation representatives at the
event, Dede said, "Our students to graduate from this school
will have the opportunity to work in these six important
sectors offiliated to the Federation. The fact that our
graduating friends will take place in top positions in these
sectors will make us proud.”

Speaking secondly at the event, Volkan Bozay,
TURKCIMENTO CEQ, said. “Even if we are here today as @
Federation, | am addressing you as the TURKCIMENTO CEO
Unfortunately, you have been away from your schools and
we have been away from you due to the pandemic. This
event became the occasion for us to come together again.
One day, we will be happy to entrust our seats to you as the
representatives of the industry sectors.”

The “Concrete and Mortars used in Buildings and their
Components Seminar,” organized with the support of
TURKCIMENTO ond in collaboration with Construction Products
Producers Federation and Bodazigi University, has brought
together the leading nomes of the sector and the youth.

Building Materials Manufacturers’ Federation (YUF)
constituted by the representatives of the sector continues
to undersign different projects with its social responsibility
mission in addition to its industrial activities. Within this
frome, YUF brings together the youth ond sector experts and
enables them to share their experiences at the ‘Concrete and
Concrete Components Seminar” that it organizes annually.

Concrete and Mortars used in Buildings aond their
Components Semninar was held in cooperation with Bogazigi
University this time on Wednesday, October 27. The event
once again took place as a webinar within the scope of the



ingaat muhendisi ve mimar adayl gencler sektordeki en
son teknolgjileri, sektdr analizlerini, rakamsal verileri, Gretim
sureglerini, dunyadaki ve Ulkemizdeki uygulamalar konunun
uzmanlarindan dinledi.

Bogazici Universitesi ingaat Muhendisligi Bolumi ev
sahipliginde duzenlenen etkinligin moderatorliguny ODTU
Insaat Muhendisligi Ogretim Uyesi ve TURKCIMENTO Teknik
Danigmani Prof. Dr. Ozgur Yaman Ustlendi.

Seminerde misafir konusmaci olarak yer alan Istanbul Arel
Universitesi Mimarlik Bolim Bagkani Didem Bag ise ‘Ilham
Veren Beton Mimarlidi” sunumu ile mimarligin malzemeye
kendi bigimlendirme dili ile yaklasimi anlatti. Bas, beton
yap! Urunleri ile betonarme tasiyici sisteminin mimarlikta
devrim yaratan etkisine dedinerek beton mimarlhigin da farkl
cografyalardan Ug¢ 6ncu mimarin ve Ulkemizden Behruz
Cinici'nin eserlerinden ornekler sundu.

Etkinlik sirasinda 6grenciler, uzmanlara sunumlari ile ilgili soru
sorma firsati yakaladilar.

ETKINLIKTEN NOTLAR:

TURKCIMENTO  Teknik Danigmani ve ODTU  Ingaat
Muhendisligi Ogretim Uyesi Prof. Dr. Ozgur Yaman etkinlikte
Yapi Urtnleri Ureticileri Federasyonu ile TURCIMENTO
hakkinda genel bilgiler verdi.

Ardindan davetli konusmaci olarak programda yer alan
TURKCIMENTO Cevre ve IKim Degisikligi MGdurt Canan
Derintz Gencel “2050 Karbon Notr Yol Haritasi- AB Ornegi”
sunumuna sera gazi konsantrasyonlarindaki - artislarin

Covid-19 measures. In the seminar, young prospective civil
engineers and architects listened to the latest technologies
in the sector, sector analyses, numerical data, production
processes, and practices in the world and in our country from
experts of the subjects.

The moderator of the event organized as hosted by
Bogazici University Civil Engineering Department was
Prof. Dr. Ozgur Yoman, METU Civil Engineering Foculty
Lecturer and TURKCIMENTO Consultant.

Didern Basg, Head of the Department of Architecture at
Istanbul Arel University, who took part as a guest speaker
at the seminar, talked about the approach of architecture to
materials with its own formative language in her presentation
titted ‘Inspiring Concrete Architecture” Mentioning the
revolutionary impact of concrete building products and
the reinforced concrete carrier system in architecture, she
presented examples from the works of three pioneering
architectsin concrete architecture from different geographies
and Behruz Cinici from our country.

During the event, the students seized the opportunity to ask
questions to the experts regarding their presentations.

NOTES FROM THE EVENT:

Prof. Dr. Ozgur Yoman, METU Civil Engineering Faculty
Lecturer and TURKCIMENTO Consultant, provided general
information about the Construction Products Manufacturers
Federation and TURCIMENTO.

Subsequently, Canan Derinéz Gencel, TURKCIMENTO
Environment and Climate Change Manager, who took part in
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dodal sera gazl etkisi seviyesini artirarak kuresel sicaklik
ortalamasinin artmasina bagl olarak iklim degdisikligi etkilerine
neden oldugunu belirterek baslad.

Gencel, Turkiye'de Paris Iklim Anlagmasinin imzalanmasindan
sonra beklenen gelismeleri ulusal iklim kanunu, ulusal
emisyon ticaretinin  basglamasi, 2053 net sifir emisyon
hedefi, iklim dedisikligi stratejisi ve eylem plani, kamunun
sektorlerden net sifir emisyon hedeflerini talep etmesi
ve Turkiye'nin uluslararas yesil iklim fonlarina erigiminin
kolaylasmasi olarak siralad.

Son olarak, Avrupa Birligi cimento endUstrisinin karbon natr
yol haritasi hedefleri ve bilesenleri hakkinda bilgilendirme
yapt.

Sonrasinda stz alan Bogazici Universitesi, ev sahibi, Ingaat
Muhendisligi Bolum Bagkan Yardimcisi Prof. Dr. Nilufer
Ozyurt ise “Yesil ve Dijital: Karbon Notr 2050 yolunda
gimento - esasli malzeme teknolgjilerinin ddnusumy” baglikl
sunumuyla yer ald.

Dr. Ozyurtun, AB Yesil Cagn ana bagliklar, ortaya konulan
hedefler ve faydalar Uzerinde durdugu sunumunda yapl
Urunleri Ureten ve bu konuda uzmanlasan profesyonellerin
malzeme/ingaat sektdérinun Karbon ayak izini azaltabilmek
hedefi ile neler yapabilecedini, temiz cevre, yenilenebilir ve
enerji verimliligi yuksek yapllar, yenilikgi teknolojik gelisme
bagliklan Uzerinde adaklanarak anlatt.

Dr. Ozyurt, temiz cevre konusu kapsaminda; Gimento
endustrisinin karbon ayak izini azaltmak igin uygulanmakta
olan teknolojilerden,
endUstrisinde kullanimini azaltmak igin uygulanabilecek yeni
yontemlerden ve geri donusum konusunun 6numuzdeki
ylllarda gundemden dusmeden daha fazla dnem kazanarak
tartisimasi gerekKliliginden bahsetti. Enerji verimliligi yuksek
yaplilar bashigr kapsaminda; kuresel isinmaya yapilarin katkisi
ve bu katkinin yalitim &zellikleri gelistirilmis malzemelerin
gesitli uygulamalart ile nasil azaltlabilecegdi konusu Uzerinde

temiz  su  kaynaklaninin  beton

duran Dr. Ozyurt, son olarak ‘AB Yesil dijital dondsum”
kapsami Uzerinde bilgi vermis ve 3-B yaziclar ornedi
Uzerinden ingaat sektorUndeki uygulamalar anlatt. Dr.
Ozyurt sunumunu gelecek nesiller icin daha yesil, daha
surdurulebilir ve daha ekonomik ¢ozUmlere dogru ilerlemenin
en onemli sorumlulugumuz oldugunu belirterek sonlandirdi.
Seminere Turkiye Hazir Beton Birligini temsilen THBB
Mekanik Laboratuvan MGdury Yuksek Ingaat Muhendisi
Cenk Kiling "Hazir Beton Uretimi - Beton Uygulamalar”
baslikli sunumu ile katildi. 2007 yilinda kurulan THBB Yapi
Malzemeleri Laboratuvarinda bugiin Yildiz Teknik Universitesi
TeknoPark'ta bircok akademisyen ve tecribeli kadrosuyla
sektore katk saglayacak AR-GE calismalart ve projeler
gelistirdiklerini soyleyen Cenk Kiling, Istanbul Havaliman,
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the program as an invited speaker, started her presentation
titled "2050 Carbon- neutral Roadmap — EU Example” by
expressing that the rises in greenhouse gas concentrations
increase the natural greenhouse gas impact level and pose
climate change impacts depending on the increase in the
global temperature average.

Gencel listed. the developments expected after signing the
Paris Climate Agreement in Turkey as the national climate
law, starting of national emissions trade, 2053 net-zero
emission target, the climate change strategy and action
plan, public’s demand for net-zero emission targets from the
sectors, and facilitation of Turkey's access to international
green climate funds.

She finally provided information about the carbon-neutral
roadmap targets and components of the cement industry of
the European Union.

Toking the floor afterward, host Prof Dr. Nilifer Ozyurt,
Vice Head of the Civil Engineering Department of Bogozici
University, made a presentation titled ‘Green and Digital:
Transformation of cement-based material technologies on
the course toward Carbon-neutral 2050

In Dr. Ozyurt's presentation, where she mentioned the EU
Green Call's main topics, the targets and benefits presented,
she focused on the topics of things that the professionals
who produce and specialize in building products can do with
the target of reducing the carbon footprint of the material/
construction sector, clean environment, buildings that are
renewable and with high energy efficiency, and innovative
technological development.

Within the scope of clean environment, Dr. Ozyurt mentioned
the technologies being implemented to reduce the carbon
footprint of the cement sector, the new methods that can
be applied to reduce the use of clean water resources in the
concrete sector, and the requirement of discussing the issue
of recycling by gaining more importance in the forthcoming
years without being removed from the agenda. When it
comes to the topic of buildings with high energy efficiency,
Dr. Ozyurt focused on the contribution of buildings to global
warming and how that contribution can be decreased by
various applications of materials whose insulation properties
are improved and finally provided information on the scope
of "EU Green digital transformation” and the applications in
the construction sector via the example of 3-D printers. Dr.
Ozyurt ended her presentation by expressing that it is our
most important responsibility to progress towards greener,
more sustainable, and more economical solutions for future
generations.

In representation of Turkish Ready Mixed Concrete
Association (THBB), Cenk Kiling, Civil Engineer Msc. and THBB
Mechanical Laboratory Manager, attended the seminar with
his presentation titled ‘Ready Mixed Concrete Production
- Concrete Applications.” Cenk Kiling specified that they



NUkleer Santral, Yavuz Sultan Selim Koprusu, Osmangazi
Koprusyu, 1915 Canakkale Koprusu ve cesitli metrolar
basta olmak Uzere Ulkemizin Gnemli projelerine beton ve
bilesenleri ile ilgili deney hizmetleri verdiklerini belirtti. Beton
kullanicilart icin depreme dayanikli yapi tasanmi ve hazir
beton uygulamalarini konu alan bilgilendirmeler yaptiklarini
ifade eden Kiling, "THBB olarak 6zel ve kapsamli Deprem
Performans Raporu da hazirlamaktayiz. istanbul Kalkinma
Ajansinin destegiyle alinan yeni cihazlarla dnemli bir AR-
GE laboratuvar konumuna yukselen Laboratuvanmiz ve
deneyimli ekibimizle hazirliklanmizi tamamladik ve butun yapi
sahiplerine guvenilir ‘Deprem Performans Raporu’ vermeye
basladik. Binalarinin depreme dayanikliigiyla ilgili durumunu
merak etmekte olan; mulk sahipleri, bina yoneticileri,
muhendislik burolar, belediyeler ve mahalli idareler, kamu
kurumlar icin benzerlerinden ayirt edici ¢zelliklere sahip
ayrintil Deprem Performans Raporu hazirlayabiliyoruz.” dedi.
Agrega Ureticileri Birligi Genel Sekreteri Caglar Tanin
ise "Yasanabilir Kentlerin Ana Hammaddesi: Agregalar”
baslikll sunumunda agreganin kum, ¢akil ve kirmatas gibi
malzemelerin genel adi oldugunu belirterek “Beton iginde
hacimsel olarak %60-75, asfalt icinde ise % 95 civarinda
yer alan agrega, ingaat sektory icin vazgecilmez bir yapi
hammaddesidir. 2018 yilinda Ulke genelinde yapilan yaklasik
940 milyon ton toplam maden Uretimi igerisinde agrega
madencilidi yaklasik 400 milyon ton ile en fazla Uretimin
yapildigi sektor olmustur. Diger taraftan agrega sektory
yaklasik 25.000 kisi ile madencilik sektoru iginde istihdamin
en fazla desteklendigi sektdr konumundadir” seklinde
konustu.

Turkiye Prefabrik Birliginden Ingast Mihendisi Alper Ugar
“Beton Prefabrikasyon” baslikli sunumunda prefabrikasyon
yapiy olusturan elemanlann yapim asamalarina dedinerek
kullanim alanlarini yurt ici ve yurt disi ornekleriyle gdsterdi.
Sektorun istatistiki - bilgilerinin - paylagsmasinin - ardindan,
sistemin avantgjlarini detayll olarak anlatt. Devaminda
prefabrike beton yapi sistemleri ve Turkiye'de kullanim
sartlarina kisaca degindi. Daha sonrasinda prefabrik birlesim
yontemleri, 6ngerme, ardgerme teknolajileri hakkinda bilgiler
verdi.

Katki Ureticileri Birligi (KUB) adina Okan Ozcelik ‘Beton
Bilesenleri ve Fiberler” baglkl  sunum gerceklestirdi.
Ozgelik, "Beton katkilan tarih boyunca insanigin yaptid)
birgok yapinin igerisinde yapinin performansini artirmak
adina kullanilmistir. GUnumuzde de beton katkilar yaygin
bir sekilde her turl0 bina yapisinda beton perfarmansini
gelistirmek icin kullanimaktadir. Ozellikle ikonik yapilardan,
beton yollara kadar birgok yapinin betonunun uzun 6mMUrlu
ve gugli olmasina yardimer olmaktadir. Ulkemizde TS EN
934-2 standardina uygun Uretilen kimyasal Katkilar ile
deprem dayanikli, uzun 6murlu ve surddrilebilir yapilarin elde
edilmesi ve kullaniimasi yayginlagacakur” dedi.

have developed R&D studies and projects that will provide
contributions to the sector, with many academicians and
experienced staff at Yildiz Technical University TeknoPark, at
THBB Building Materials Laboratory, which was established
in 2007, He added that they provide testing services relating
to concrete and its components for important projects of
our country, in particular Istanbul Airport, Nuclear Power
Plant, Yavuz Sultan Selim Bridge, Osmaongazi Bridge, 1915
Canakkale Bridge, and various subways. Pointing out that
they provide information regarding earthquoke-resistant
building design and ready mixed concrete applications for
concrete users, Kiling said, "As THBB, we draw up a special
ond comprehensive Earthquake Performance Report as
well. With our laboratory that grew to the position of an
important R&D laboratory with the support of the Istanbul
Development Agency and our experienced team, we
completed our preparations and started to provide reliable
‘Earthquake Performance Reports’ to all structure owners.
We are able to make a detailed Earthquake Performance
Report with distinctive features for property owners, building
administrators, engineering offices, municipalities and local
administrations, and public institutions who wonder about
the earthquake resistance status of their buildings.”

In his presentation titled “The Main Raw Material of
Inhabitable  Cities:  Aggregates,” Caglar Tanin,  General
Secretary of Aggregate Producers Association, stated that
an aggregate is the generic nome of materials like, sand,
gravel, and crushed stone and said, "Aggregate present with
the volume of 60-75% in concrete and about 95% in asphalt
is an indispensable building raw material for the construction
sector. Aggregate mining became the sector with the highest
level of production with approximately 400 million-ton within
the total mine production of approximately 940 million tons
across the country in 2018. On the other hand, the aggregate
sector is the one, in which employment in the mining sector
is most largely supported with approximately 25000 people.

Alper Ucar, Civil Engineer from Turkish Precast Concrete
Association, mentioned the construction stages of the
elements that constitute a precast structure and showed the
utilization areas with domestic and abroad examples in his
presentation titled “Concrete Prefabrication.” After sharing
the statistical information of the sector, he explained the
advantages of the system in detail. He subsequently briefly
mentioned the precast concrete building systems and the
conditions of use in Turkey. He continued by informing about
precast concrete joining methods as well as pre-tensioning
and post-tensioning technologies.

On behalf of the Admixture Producers Association (KUBJ, Okan
Ozcelik made a presentation titled “Concrete Components
and Fibers” Ozgelik said. “Concrete admixtures have been
used throughout history to enhance the performance
of many structures made by humanity. Today, concrete
admixtures are used to enhance concrete performance
in all kinds of building structures in a widespread manner.
They particularly help the concrete of many buildings,
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Kire¢ Sanayicileri Dernedi (KISAD) adina Kocaeli Universitesi
Insaat Muhendisligi Bolumu, Dog. Dr. Aydin Kavak, "Kireg
Badlayicilar” bashgindaki sunumunda, "Kireg, insanlik
tarihinde ingaat malzemesi olarak uzun zamandir bilinmesine
karsin, endustrideki kullaniminin cesitliligi ve 6nemi gogu Kisi
tarafindan halen bilinmiyor. Oysa kirecin dretimi ve kullanim
alanlari zamanla genigledi ve modern endUstrinin de temel
yap! taslarindan biri oldu. 20. yuzyilin basinda hizla gelisen
kimya ve demir celik endustrisi cok buyuk miktarlarda
kirec kullaniimaya basland:. Kirecin endUstri, tarim ve gevre
sektorlerindeki gittikce artan kullanimi; kireg Uretim yerlerinin
yayginhgr, kullanim yerlerine yakinhigi, Uretim teknolgjisinin
gelistiriimesi ve bu sayede fiyatinin ayni isi yapabilecek diger
kimyasallara oranla oldukga ucuz olmasinin bir sonucu olarak
gerceklesti” diye konustu. Kavak, agiklamasinin devaminda
"Bu konudaki en iyi 6rnek zemin stabilizasyonudur: Ingaat
faaliyetlerinde taban zeminindeki zayiflik hem binalar igin
hem de yol calismalart igin birgok problem yaratmaktadir. Bu
tUr zeminlerde ve uygulamalarda zemin kireg ile iyilestirilerek
saglam ekonomik bir taban zemini olusturulabilmektedir.
Zemin genellikle kuru agirhginin %3-5 araliginda kireg ile
iyilestirilerek klasik yonteme gore birgok islem yapmaktan
kurtulmus olunur” dedi.

Etkinlikte kapanis konusmacisi olarak bulunan Akgansa
Dijital Donusum ve Endustri 40 Mudurd Aydin Sener,
sunumunda yapi sektoru paralelinde cimento endUstrisi dijital
donusumun sundugu firsatlarla degistigini, Uretim verimliligi,
sureglerin dijitallesmesi ile izlenebilir hale geldigini anlatti.
Optimizasyon firsatlar ile maliyetler dusurdldigunuzu ifade
eden Sener, operasyonel mukemmellik, mUsteri sadakati ve
urtn mukemmelligi gibi basliklarin yeni teknoloji akimlart ile
desteklendigini ifade etti.

Aydin Sener ayrica sunumunda ayrica buyuk veri, ileri veri
analitigi, yapay zeka, sanal / arttiriimis gerceklik, eklemeleri
uretim / 3B yazicllar, siber guvenlik, bulut teknolojileri,
nesnelerin interneti, blok zincir, dijital ikizler ve robotlar gibi
basliklar bu teknolaji akimlarindan bazilarini clusturduguny,
yeni teknoloji akimlarn farkli sektorlerde ve endustrilerdeki
hizl dedisimi ¢cimento endUstrisine sundugunu vurguladt.

Onumuzdeki donemde sektdr mevcut kullanilan
teknalojilerin yanina yenilerini ekleyecedini ve surdurulebilir
Uretimin daha da onemli hale gelecedini de dnemle belirten
Sener, son alarak cimento endustrisinin surdurtlebilirlik,
sureglerin dijitallesmesi, is hayatinin gelecedi gibi konulardaki
uygulamalarin da giderek 6nem kazanacagini belirtti.
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ranging from iconic structures to concrete roads, have long
life and strength. With the chemical admixtures produced in
complionce with the TS EN 934-2 standard in our country,
the production and use of earthquake-resisting, long-lasting,
and sustainable structures will be widespread.

On behalf of Lime Producers Association Assoc. Prof. Dr. Aydin
Kavak from Kocaeli University Civil Engineering Department
said, in his presentation titled ‘Lime Binders,” “Even if lime
has been known as a construction material for a long time in
humanity’s history, the diversity and importance of its use in
the industry is still not known by many people. The production
and utilization areas of lime, however, expanded in the course
of time and became one of the basic cornerstones of modern
industry. The chemical and iron and steel industry developing
rapidly in the beginning of the 20th century started to use
lime in substontial amounts. The gradually increasing use of
lime in the industrial, agricultural, and environmental sectors
took place as a result of the prevalence of the lime production
sites, proximity to the sites of use, development of production
technology, and it's cheaper price than other chemicals that
can perform the same work." Kavak continued his explanation
saying ‘The best example in this respect is ground
stabilization: Weakness in the base ground in construction
operations inflicts many setbacks for both buildings and road
works. In such grounds and applications, a solid economic
base can be formed by improving the ground with lime. The
ground is usually improved with lime in the ronge of 3-5%
of its dry weight, thereby getting rid of numerous processes
compared to the classical method.

Aydin Sener, Akgansa Digital Transformation and Industry
40 Manager, who attended the event, as the closing
speaker, talked in his presentation about the fact that the
cement industry changed with the opportunities presented
by digital transformation in parallel with the building sector
and that production efficiency became traceable upon
the digitalization of processes. $ener stated that costs
are reduced with optimization opportunities and topics
like operational excellence, customer loyalty, ond product
excellence are supported by new technology movements.

Also in his presentation, Aydin Sener underlined that titles like
big dato, advanced data analytics, artificial intelligence, virtual/
augmented reality, additive manufacturing/3D printers, cyber
security, cloud technologies, the Internet of Things, block
chain, digital twins, and robots are some of such technology
movements and that new technology movements are
delivering the rapid change in different sectors and industries
to the cement sector. Sener expressed by highlighting its
importance that the sector will add new technologies to the
currently used ones, that sustainable production will become
more and more important in the forthcoming period, and that
the implementations of the cement industry in the issues
like sustainability, digitalization of processes, and future of
business life will gradually become important



Birligimizin iki yllda bir ¢imento fabrikalarnmizin planlama,
hammadde, mamul, yar mamul, laboratuvar, Uretim, Kkalite
kontrol, proses, gevre, bakimvb. gruplarinda gorev yapan (0-3
yillk) mohendisler icin “Cimento Sektérinde Oryantasyon
Egitimi'nin bir yenisi 32 yeni muhendisin katlimi ile cevrim
ici olarak zoom platfarmu Uzerinden 6-17 Eylul 20271 tarihleri
arasinda gercgeklestirildi.

Sektérumuzun  tecrubeli teknik yoneticilerinin - editmen
olarak yer aldigi ve sektdr yeniliklerine gore guncellenen
egitimde 6n test- son test uygulamalari ile katiimei basarilar
ve editime devamlari takip edilirken, egitim es zamanli olarak
TURKCIMENTO Dijital Egitim Platformu Cimento Akademi
Uzerinden katilimcilar kullanimina video ve dosyalar ile
kullanima agildi.

Egitim sonunda 0n test- son test sonuglar ile egitime
devam durumlarina gore katlimcilara basarn veya katlimei
sertifikalari verildi.

DEP Uzerinden egitime kayit talebi igin: egitim@turkcimento.
orgtr

Ourassociation held a new “Orientation Training in the Cement
Sector” with the participation of 32 new engineers, online
on the Zoom platform, between 6-17 September 2027 The
trainings in question are provided biannually for engineers
working (for 0-3 years) in the planning, raw material, finished
product, semi-finished product, laboratory, production,
quality control, process, environment, maintenance  etc.
groups of our cement plants.

In the training, in which experienced technical executives
of our sector take part as trainers and which is updated
according to the innovations in the sector, the pre-test and
post-test applications, participant achieverments, and their
continuation to education were monitored. The training was
simultaneously opened to the use of the participants with
videos and files via Cement Academy, the Digital Training
Platform of TURKCIMENTO

At the end of the training, certificates of achievement or
participation were granted to the participants according to the

pre-test and post-test results and their attendance status.

For requests of registration via DEP: egitim@turkcimento.org.tr

Cimento Sektorunde
Oryantasyon Egitimi sona erdi

tirRKciMENTD
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TURKCIMENTO Egitim Akademisi programlar kapsaminda
Temel- ileri Seviye Hidrolik Egitimi 20-24 Eylil 2021 tarihleri
arasinda cevrim ici olarak duzenlendi.

Bosch Rexroth firmasi editmenliginde 19 kisinin katlimi ile
gerceklestirilen egitimde hidrolik bir sistemin nasil ¢alistig,
hidralik bilesenlerin iglevleri ve gorevleri, devre semasinin
nasll okundugu ve konu hakkindaki dokumanlarla yalniz
calisabilme hedefleri katilimcilar tarafindan gerceklestirildi.

Ulkemizin en dnemli agir sanayi sektérlerinin arasinda yer
alan cimento sanayinin onceliklerinden birisi de Uretimde
verimlilik artisi ¢alismalandir. Verimliligi arturmakta Uretim
Oncesi, Uretim agamasl ve Uretim sonrasl gibi sureclere
hakim olmakla mumkundur.

Rekabetci agir sanayi sektarlerinde mukemmel bir strecin
varligindan s6z edilememektedir. Bunun nedeni ise degisen
kosullarin  surekli  iyilestirimesinden  kaynaklanmaktadir.
Dolayisiyla streglerde katma deder yaratanveya yaratmayan
faaliyetlerini  tespiti

aktivitelerin ortadan kaldinimasi buyuk cnem tasimaktadir.

bolumlerin ve deger katmayan
Bu sayede zaman, maliyet ve rekabet acisindan buyuk

faydalar saglanabilmesi ¢abalari surekli olarak gundemdedir.

Bu kapsamda, sektorUn verimlilik artirma  galismalarinag
ve uygulama alanlarina  destek verebimek amaci ile
Votorantim Cimentos Tedarik Zinciri Direktord Ozgur Sahan
maderatorlugunde ve Adana Cimento Kalite Kontrol ve Yanetim
Sistemleri Aykut Uysal, Cimsa Mamul Operasyon Lideri Osman
Kumus ile Unye Cimento Uretim MUdurU Turhan Erkayiran
editmenliginde Proses Surecinde Verimlilik Egitimi 5 Ekim 2021
tarihinde 20 Kisinin katilimr ile cevrim igi olarak duzenlendi.

Egitim video ve dokumanlar es zamanli olarak DEP Uzerinden
katimcilann kullanimina agik olan editim, gerceklestirilen
sektar tecrube paylagimlarinin da katkisi ile verimli sekilde
tamamland..

DEP Uzerinden egitime kayrt talebi igin: egitim@turkcimento.
orgtr
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Basic-Advanced Hydraulics Training was held between 20 and
24 September 20217 online within the scope of TURKCIMENTO
Training Acadermy programs.

In the training held with the participation of 19 people
as provided by the firm Bosch Rexroth, the issues of the
manner that o hydraulic system operates, functions and
duties of hydraulic components, the manner of reading the
circuit diagram, and the objectives of working alone with the
documents on the subject were addressed by the participants.

One of the priorities of the cement industry, which takes
place among the most important heavy industry sectors
of our country, is the endeavors to increase efficiency in
production. An increase in efficiency in production is possible
by mastering the processes like pre-production, production
stage, and post-production.

The existence of a seamless process in competitive heavy
industry sectors cannot be in question. The reason for it arises
from the constant improvement of changing conditions. Hence,
determination of the activities of the departments that do or
do not create value in the processes and elimination of the
activities that do not create value are greatly important Thanks
to it, the efforts to provide substantial benefits in terms of time,
cost, and competition are constantly on the agenda.

Within this scope, in order to support the sector's productivity
improvement efforts aond application areas, Efficiency in
the Process training was held online with the participation
of 20 people on 5 October 2021 The training took place as
moderated by Ozqur Sahan, Votorantim Cimentos Supply Chain
Director, and as provided by Aykut Uysal from Adana Cement
Quality Control and Management Systems; Osman Kimus,
Cimsa Product Operations Leader; and Turhan Erkayiran, Unye
Cement Production Manager.

The training, whose videos and documents are open
simultaneously for the use of the participants vio DERP. was
completed productively, also with the contribution of sharing
the sector's experience.

For requests of registration via DEP: egitim@turkcimento.org.tr



Cimento Sektortinde Elektrik Bakim
Egitimi

Electrical Maintenance Training in the Cement Sector

Iki senede bir duzenli olarak gergeklestirilen Cimento
Sektorunde Bakim Egitimi'nin iki bolum olarak duzenlenmesi
talebine istinaden Cimento Sektorinde Mekanik Bakim
Egitimi, 2020 yilinda, Cimento Sektorinde Elektrik Bakim
Egitimi 2021 yiinda S'er gun gergeklestirilmek Uzere
TURKCIMENTO Egitim Akademisi programlarina dahil
edilerek, 11-15 Ekim 2021 tarihleri arasinda duzenlendi.

Sektorun en yetkin isimlerinin ve en yetkili firmalarninin
sunumlari ile yer aldigi editim 20 kisinin kathmi ile
tamamland.

DEP uUzerinden gectigimiz sene gergeklestirilen Mekanik
Bakim Egitimi ile birlikte Cimento Sektorunde Elektrik Bakim
Egitimi, video ve sunumlart ile kullanicilann kullanimina agiktir.

DEP Uzerinden egitime kayrt taleb igin: egitim@turkcimento.
orgtr

Maintenance Training in the Cement Sector is held
regularly every two years. Upon the request that the
training is organized in two sections, the Mechanical
Maintenance Training in the Cement Sector and Electrical
Maintenance Training in Cement Sector were included in the
TURKCIMENTO Training Academy progroms to be held each
being for five days in 2027 and 2020 respectively, and the
latter was held between 11 and 15 October 2021.

The training, in which the presentations of the most
competent names and most authorized companies of the
sector took place, was completed with the participation of
20 people.

In oddition to the Mechanical Maintenance Training held
last year via DEPR, the Electrical Maintenance Training in
the Cement Sector is open to users with its videos and
presentations.

For requests of registration via DEP: egitim@turkcimento.org.tr

(Cimento Uretim- Cimento Kimyasi
Egitimi
Cement Production-Cement Chemistry Training

Akgansa Cimento grubu talebi Uzerine fabrika galisanlarina
yonelik olarak 15 Ekim 2021 tarihinde gevrim ici olarak
duzenlendi.

TURKCIMENTO Ar-Ge Enstitist MUdurt Serkan  Turk
tarafindan verilen egitimde cimento Uretim ve ¢imento
kimyasi konulari katiimeilarin sorular dogrultusunda detayl
olarak irdelendi.

15 kiginin katihm sagladigi egitim alinan geri donuslere gore
basaril sekilde tamamland..

It was held online upon the request of the Akcansa Cement
group for plant employees on 15 October 2021

Inthetraining provided by Serkan Turk, Director of TURKCIMENTO
R&D Institute, the subjects of cement production and cement
chemistry were analyzed in detail in line with the questions of
the participonts.

The training, which was attended by 15 people, was completed
successfully according to the feedback received
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S Subat 2021 tarih ve 31386 saylll resmi gazetede
yayinlanan “Sera Gazi Emisyonlarinin izlenmesi ve
Raporlanmasi Hakkinda Tebligde Degisiklik Yapiimasina Dair
Teblig" ile tesislerce yurutilmekte olan izleme ve raporlama
sureglerinde ne gibi degisikliklerin stz konusu olacagina
dair sektorumuze ozel bilgilendirme toplantisi 271 Ekim 2021
tarihinde 44 sektor yetkilisinin katilimi ile gergeklestirildi.

Kalite ve Cevre Kurulu Sera Gazi Raporlama Birim Sorumlusu
Umut Arda Ozkok moderatarligundende Turk Standartlar
Enstitisu igbirligi ile dUzenlenen toplantda TSE Yurtigi
Muayene Gozetim Grup Basgkanligl Basarastirmact Volkan
Cagin davetli konugmaci olarak yer aldi. Gergeklestirilen
sunumlarda katiimcilara Avrupa Yesil Mutabakati ve Sinirda
Karbon Duzenlemeleri hakkinda genel bilgi ve sektdre olasi
etkileri cergevesinde tebligde olacak degisiklikler ve etkileri
konusunda bilgiler verildi.

™.

AYHI ATIEOGLL AKIN OFVURT

CENGIT YUETT Evrien (ENGUN

Hamife Toktag

An informatory meeting specific to our sector was held with
the participation of 44 sector representatives on 21 October
2021 The agenda of the meeting was the type of changes that
will be in question in monitoring and reporting processes being
conducted by plonts, through the “Communiqué on Amendment
of the Communiqué on Tracing and Reporting of Greenhouse
Gas Emissions” published in the Official Gazette with the date
of 5 February 2027 and the number of 31386.

In the meeting held in cooperation with the Turkish Stondards
Institute (TSE) under the moderation of Umut Arda Ozkok,
Superintendent of the Greenhouse Gas Reporting Unit of Quality
and Environment Board, Volkan Cagin, Head Researcher of the TSE
Domestic Inspection and Supervision Group, took part as an invited
speaker. In the presentations made, the participants were provided
with general information regarding the European Green Deal and
the Regulations on Carbon at Borders and with information on the
amendments to be made in the communiqué ond their possible
effects within the framework of their impacts on the sector.

M ed Sia L)

Bl

ZEYMEP ERMEX

Seyiue Glzem SAK ahan haymans

TURKCIMENTO-TSE Sera Gazi Tebligi
Giincellemesi Bilgilendirme Toplantisi

21 Ekim 2021'de duzenlendi.
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IKlim degisikligi ile mucadele artik sadece Ulkelerin degil, tim
sanayi kuruluslarinin da oncelikli gindemlerinden birisidir.
2050 yili hedeflerine ulagabilmek igin, dusuk karbon salim,
etkin kaynak kullanimini ve toplumsal faydanin arttnimasini
hedefleyen dusuk karbon ekonomisi surdurdlebilir kalkinma
icin son derece 6nemlidir.

Insaat sektorunun en onemli girdilerinden birisini tedarik
eden gimento endustrisi, son yillarda surdurulebilir kalkinma
hedefleri dogrultusunda karbon ayak izini dustrmek icin
birgok etkin ¢cozUmU uygulamakta ve dongusel ekonomide
yerini almaktadir. Bu hedeflerin zamaninda ve istenilen
duzeyde gergeklesmesi icin de tUm paydaslarin birlikte
hareket etmesi gerekmektedir.

Fighting climate change is now one of the priority agenda
topics of not only countries but also all industrial institutions.
To be able to reach the 2050 targets, a low carbon economy
aiming at low carbon emissions, efficient use of resources,
and increase of social benefit are extremely important for
sustainable development.

The cement industry that supplies one of the mostimportant
inputs of the construction sector has been implementing
numerous effective solutions to decrease its carbon
footprint in line with sustainable development targets and
taken its place in the circular economy in recent years. All
stakeholders must act together to reach those goals in a
timely manner and at the desired level.

Dusuk Karbonlu

Cimento & Déngusel
Ekonomi Seminerleri

KONUSMACI
Prof. Dr. Mustafa Tokyay

MODERTOR
Volkan Bozay

Cimento ve Betonda

Diisiik Karbonlu Urinler

(Mineral Katkilar)

27 Eylil =
Pazartesi ©
14:00

»

ADD &\ MAPE
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TURKCIMENTQ olarak dusUk karbonlu ve dongusel
ekonomiye gecis surecinde tum paydaslarimiz ile birlikte
hareket etmek ve is birlikleri kurmak igin bir yal haritasini
hayata gecirmeyi hedeflemekteyiz.

Bu kapsamda DIGITALCEM Katkili Cimentolar Seminerleri
serisinin ilk webinar 27 Eylul 2027 tarihinde Prof.Dr. Mustafa
Tokyay'in sunumlart ile Cimento ve Betanda Dusuk Karbonlu
Urunler (Mineral Katkilar) Semineri olarak dizenlenmisti. Ilgili
seminerde mineral katkilar konusuna giris yapilirken, bu
seminere 226 Kisi katiim sadladi.

Ayni serinin ikinci semineri ise Katkili Cimentolar Kapsaminda
Cimento Sektorunde Dongusel Ekonomi ve Surdurulebilirlik
temasi ile 25 Ekim 2021 tarihinde S6 kisinin katlimi ile
duzenlendi.

Seminerde TURKCIMENTO Danigmani Yasin ile GTE
Sustainability Research and Consultancy firmasindan Emrah
Alkaya katlimcilara sirasi ile Katkill ¢imentolarin geligimi,
kullanim alanlari, guncel pazar istatistikleri ve trendler ile
dongusel ekanomi kapsaminda katkili gimentolar ve gimento
sektoru igin olasl firsatlar konularinda sunum yaptilar.

Akcansa Cimento grubu talebi Uzerine ilgili yetkililerine 02
Kasim 2021 tarihinde ¢evrim ici alarak dizenlendi.

TURKCIMENTO Ar-Ge Enstitist Kimyasal ve Enstrimantal
Laboratuvar Sorumlusu Evrim Sengun tarafindan verilen
egitimde 196-2:2013 standardi kapsaminda XRF Metodu
detayli olarak ele alind

12 kisinin katlim sagladigi egitim alinan geri donuslere gore
basarill sekilde tamamland..
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As TURKCIMENTO, we aim to put a roadmap into practice
to act together and establish collaborations with all our
stakeholders in the process of transition to a low-carbon and
circular economy.

Within this scope, the first webinar of the series of DIGITALCEM
Cements with Admixtures was organized as Low Carbon
Products (Mineral Admixtures) in Cement and Concrete
Seminar with the presentations of Prof. Dr. Mustafa Tokyay
on 27 September 2021. The subject of mineral admixtures
was introduced in and 226 peaple attended the seminar.

The second seminar of the same series was held with the
theme of Circular Economy and Sustainability in the Cement
Sector within the Scope of Cement with Admixtures with the
participation of 96 people on 25 October 20217.

In the seminar, Yosin..., TURKCIMENTO Advisor, and Emroh
Alkaya from the firm GTE Sustainability Research and
Consultancy made presentations to the participants. The
subject matters of the presentations were the development
of cement with admixtures, its areas of utilization, current
market statistics and trends, and possible opportunities for
cement with admixtures and the cement sector within the
scope of the circular economy.

It was held online upon the request of the Akgansa Cement
group for its representatives on 02 November 2021

In the training provided by Evrim Sengtin, TURKCIMENTO R&D
Institute Chemical and Instrumental Laboratory Superintendent,
the XRF Method was discussed in detail within the scope of the
196-2:2013 standard

The training, which was attended by 12 people, was completed
successfully according to the feedback received.



Fabrikalarimiz benzer birimlerinde calisan yetkililerimizi bir
araya getirmeyi amaglayan meslektaslar toplantilarindan
bir yenisi Mali Isler Bolumu yetkilileri igin 03 Kasim 2021
tarihinde E&Y firmasi isbirlidi ile dUzenlendi.

Mali igler ve insan kaynaklari ile idari igler bolumlerinden 371
kisinin katilim sagladigi toplantida verilen egitimde 7338 saylli
"Vergi Usul Kanunu ile Bazi Kanunlarda Degisiklik Yapiimasina
Dair Kanun', 2021 Yilinda Vergi Alaninda Yapilan Degisiklikler,
Is ve Sosyal Guvenlik Alaninda Guncel Gelismeler ile Kigisel
Verilerin Korunmasl Hukuku Alaninda Guncel Gelismeler
konular detaylari ve soru cevaplar ile ele alind..

A new one of the colloquiums that aim to bring together our
representatives working in similar units of our plants was held
on for the representatives of the Financial Affairs Department in
collaboration with E&Y company on 03 November 2021,

In the training provided at the meeting attended by 31 people
from financial affairs, human resources, and administrative
affairs departments, the ‘Law on the Amendment of the Tax
Procedure Law and Some Laws,” Changes Made in the Field of
Tax in 20217 Current Developments in the Field of Labor and
Social Security, and the Current Developments in the Law of
Protection of Personal Data were addressed with details and
questions and answers.

Cimento Sektoru Mali Isler Meslektaslar
Toplantisi 3 Kasim 2021'de duzenlendi.

Cimento sektoru teknik mavi yaka calisanlarina yonelik
olarak Uygulamali Cimento ve Yakit Analizi Egitimi pandemi
kosullari nedeni ile gevrim igi olarak video destekli Cimento
Akademi DEP Uzerinden gergeklestirilecektir.

ilgili egitim hakkinda detayl bilgi almak ve on kaytt icin
egitim@turkcimento.orgtr adresi ile iletisime gecilebilmesi
mUmkunddr.

The Applied Cement and Fuel Analysis Training for the technical
blue-collar employees of the cement sector will be held via
the video-supported Cement Academy DEP online due to the
pandemic conditions.

For detailed information about the respective training and for

pre-enrollment, it is possible to contact egitim@turkcimento.
orgtr
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AR-GE ENSTIiTlUSU

CIMENTO, HAMMADDE VE KOMUR ANALIZLERI iCIN
OZEL BiR SECIM: -
IMENTO AR-GE ENSTITUSU LABORATUVARLARI

Komiir Analizleri

Sera Gazi Emisyon Analizleri
Kimyasal ve Enstriimental Analizler
Fiziksel ve Mekanik Testler
Kalibrasyon Hizmetleri

Mineraloji ve Mikroyapi Analizleri
- | Yeterlilik Testleri (LTP-RTP)

URKCIMENTO Ar-Ge Enstitiisii
Ankara Teknoloji Gelistirme Bélgesi 1605. Cadde
Dilek Binasi 06800 Bilkent-Cankaya /Ankara
www.ecka.com.tr- info@turkcimento.org.tr
44450 57




TURKCIMENTO CEO’su Volkan Bozay:
“Cimentoda Cevreci Yaklagim: Krom VI Azaltiliyor

»

TURKCIMENTO CEO Volkan Bozay:
"Environmental Approach in Cement: Chromium VI is Being Reduce”

Cevre ve Sehircilik Bakanhdi
tarafindan hazirlanan ve 2017 yilinda
yUrurluge giren Kimyasallarin Kaydi,
Degerlendiriimesi, Izni ve Kisitlanmasi
Hakkinda Yonetmelik cercevesinde
yapilacak yeni bir duzenleme ile
¢cimento iginde kullanilan Krom VI
kimyasalinin azaltiimasina iligkin
uygulama hayata gegirilecek.

TURKCIMENTO CEO'su Volkan Bozay

tarafindan konuya iliskin olarak yapilan aciklamada, Cevre
ve Sehircilik Bakanligrnin ilgili yonetmelige bagh olarak,
Avrupa Birligi uyum calismalari cergevesinde cimento icinde
kullanilan Krom VI kimyasalinin azaltilacag belirtildi.

Bozay, yaptdl aciklamada gimento sektorinde AB gevre
uygulamalarina yonelik olarak yapilacak bu duzenleme ile
¢imentodaki gevre ve insan sadligina zarar veren bir ara
malzemenin azaltlmig olacagini sdyledi.

Ancak, gegis sUrecinin sonunun $anssiz bir zamanlamaya
denk geldigini; cimento igerisindeki Krom VI miktarninin
azaltlabilmesinin 3 farkl kimyasal indirgeyici ile mumkin
olabilecedini; bu Urunlerinise ithalatyoluyla saglanabilecegini
ve halihazirda global tedarik surecinde yasanan sorunlarin
sektoru olumsuz yonde etkileyebilecedini belirtti.

Tedarik zincirinde yasanmasi muhtemel sorunun sektorin
gecis surecindeki ayarlama ile mumkun olabileceginin, bu
konuda simdiden harekete geciimemesi halinde gelecek
yll otomotiv sektorunde yasanan ¢ip krizindeki benzeri bir
duruma torball cimentonun da yol agabileceginin altini gizdi.

Bozay, ‘Bu duzenleme uUlkemizin "Sifir Atk" yaklasimi
cercevesinde gelistirilecek olan "EndUstriyel Simbiyoz” ve
‘Dongusel Ekonomi” galismalari ile Krom VI kisitlanmasinin
yurdrlige girmesi ile alternatif hammadde ve yakit kullanimi
onemli derecede azalacaktr” dedi.

With a new arrangement to be made
within the framework of the Regulation
on the Registration, Evaluation, Permit,
and Restriction of Chemicals drawn
up by the Ministry of Environment and
Urbanization and entered into force in
2017 the application concerning the
reduction of Chromiurm VI chemical used
in cement will be put into practice.

In his staterment regarding the subject,
Volkan Bozay, CEO of TURKCIMENTO,
stated that the Chromium VI chemical used in cement will be
reduced within the framework of the harmonization endeavors
of the Ministry of Environment ond Urbanization for the
European Union, depending on the respective regulation.

Bozay said in his statement that with the arrangement in
question to be made forthe EU environmentalimplementations
in the cement sector, an intermediate material in cement,
which inflicts domages on the environment and human
health, will be reduced.

He specified that, however, the end of the transition period
coincided with unfortunate timing; that it is possible to reduce
the amount of Chromium VI in the cement by means of
three different chemical reducers; that those products can
be procured by way of importation; and that the problems
presently experienced in the global supply process may pose
adverse impacts on the sector.

He highlighted the fact that a possible problem that can
be experienced in the supply chain could be solved with
the adjustment in question in the transition process of the
sector and that if no action is taken in this respect, bagged
cement could give rise to a situation similar to the chip crisis
experienced in the automotive sector next year.

Bozay said, “Through this regulation, the use of alternative raw
materials and fuels will drop significantly with the Chromium VI
restriction entering into force and with the ‘Industrial Symbiosis”
and “Circular Economy” studies that will be developed within
the framework of our country's “Zero Waste" approach.”
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Orta Vadeli Program Onayland:

Medium Term Pro gram Ap pi‘ovcd

2022-2024 donemini kapsayan Orta Vadeli Program'in

onaylanmasina iliskin - Cumhurbagkani  Karar, Resmi
Gazetenin  mukerrer sayisinda yayimlandi. Orta Vadeli
Program’a gore; Turkiye ekonomisinin 20271de %S, 2022'de
%5, 2023 ve 2024te %55 buyumesi o6ngoruliyor.
Bakan Elvan, QVP iliskin yaptidi aciklamads, “Ozel sektdr
onculugunde dayanikl bir buyume icin - makroekonomik

istikrart daha da guglendirecegdiz” ifadesini kullandi.

Hazine ve Maliye Bakanligi ile Strateji ve Butge Bagkanliginca
hazirlanan ve 2022-2024 donemini kapsayan OVP ile temel
ekonomik buyuklukler ve hedefler belirlendi.

Buyume tahmini
Buna gore, buyume icin bu yil gerceklesme tahmini yuzde
9 olurken, ekonominin 2022de yuzde 5, 2023 ve 2024

yillarinda ise yuzde 5,5 buyuyecedi 6ngoruldu.

Enflasyonda dusus 6ngorisu

Enflasyonun bu yl yuzde 16,2 olacagr tahmin edilirken,
enflasyon hedefi gelecek yil icin yuzde 9,8, 2023 igin yuzde
8, 2024 icin yuzde 76 olarak belirlendi.

Butce acidi icin 2,9 tahmini
Butge aciginin gayrisafl yurt ici hasilaya oraninin 2022'de
yuzde 3,5, program donemi sonunda ise yuzde 2,9 olarak

gerceklesecedi 6Gngoruldu.

issizlik rakamlari

Programda, issizlik oraninin bu yl sonunda yuzde 12,6
olacagina yer verilirken, gelecek yil hedefi yuzde 12, 2023
yilrigin yuzde 114 ve 2024 icin ise yuzde 10,9 olarak tahmin
edildi.

ihracat ve ithalat

Ihracatin, 2021 sonunda 211 milyar dolar seviyesinde
gerceklesecedi tahmin edilirken, 2022'de 230,9 milyar dolar,
2023te 242 milyar dolar, program sonunda 255 milyar
dolar olmasi hedeflendi. ithalatin, 2021 sonunda 258 milyar
dolar sevigyesinde gergeklesmesi, 2022'de 2827 milyar
dolar, 2023'te 294 milyar dolar, 2024'te de 309 milyar dolar

olmasi 6ngoruldu.
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The Presidential Decision on the approval of the Medium
Term Program (MTP) covering the 2022-2024 period has
been published in the repetitive issue of the Official Gazette.
It is expected that according to the Medium Term Program,
the economy of Turkey will grow by 9 percent in 2027, 5
percent in 2022, and 5,5 percent in 2023 and 2024. In his
statement concerning the MTP, Minister Elvan said, “We will
strengthen macroeconomic stability more and more for an
enduring growth under the leadership of the private sector.”

With the MTP drawn up by the Ministry of Treasury and
Finance and the Strategy and Budget Office, covering the
period of 2022-2024, basic economic sizes and targets
were designated.

Growth forecast

Accordingly, the realization forecast for growth this year is
9 percent and it was predicted that the economy will grow
by 5 percent in 2022 and by 5,5 percent in 2023 and 2024.

Forecast of decline in inflation

While it was estimated that the inflation will be 16,2 percent
this year, the inflation target was determined as 9,8 percent
for next year, 8 percent for 2023, and 76 percent for 2024.

2.9 estimate for the budget deficit

It was envisaged that the proportion of the budget deficit to
the gross domestic product will take place as 3,5 percent in
2022 and 2.9 percent at the end of the program period.

Unemployment figures

It was stated in the program that the unemployment rate
will be 126 percent at the end of this year, the future targets
were estimated as 12 percent for next year, 114 percent for
2023, and 10,9 percent for 2024.

Export and import

While it was estimated that exports will take place at the level
of 211 billion dollars by the end of 2027, the target was set to
2309 billion dollars in 2022, 242 billion dollars in 2023, and
255 billion dollars at the end of the program. Imports were
predicted to be 258 billion dollars at the end of 2027 2827
billion dollars in 2022, 294 billion dollars in 2023, and 309
billion dollars in 2024.



Yesil donisum OVP'ye girdi

OVPde iklim degisikliginin etkisini tim dunyada daha
siddetli bir sekilde gostermesinin, surdurdlebilirlik kavrami
gergevesinde yesil ekonomiye gegis surecinin Gnemini
artrdiginin alti gizilerek, Avrupa Birligi (AB) tarafindan 2019 yl
sonunda agiklanan Avrupa Yesil Mutabakati gibi yaklasimlarla
gelismis Ulkelerin dnculugunde kuresel duzeyde ekonomi
politikalarinda iklim degisikliginin agiriginin artudina isaret
edildi. Bu durumun, basta Turkiye'nin ana ihracat pazar
AB olmak Uzere Ulkelerin uygulayacagr yeni politikalara
gore sanayide ve ekonomi genelinde yesil donusumun
gerekliligini beraberinde getirdigi vurgulanan OVP'de, program
doneminde kuresel deger zincirleriyle butunlesme ve daha
fazla uluslararasi yatinm gekme surecinin, bu yeni anlayis
gergevesinde Yesil Mutabakat Eylem Plani'nda yer alan hedef
ve eylemler de dikkate alinarak sekillenecedi belirtildi.

Bunagore, sanayi, ticaret, ulastirma, gevre ve enerjialanlarinda
yesil donusum ve dongusel ekonomiye gegisi destekleyici
yeni yaklasimlar, dis finansman imkanlari da dikkate alinarak
destek, kredi tegvik mekanizmalar gercevesinde hayata
gecirilecek. Basta geri donusum teknolojileri olmak Uzere
verimlilik artiran ve sera gazi emisyon artigini siniflamay!
hedefleyen yatinmlar desteklenerek, uluslararasi ticaret
alaninda iklim degisikligi politikalariyla  uyumlu  ihracatin
rekabet gucu artirlacak.

Yesil dondsum igin Ar-Ge galigmalari
desteklenecek

Yesil donusumU hizlandirmak amaciyla Ar-Ge calismalart
desteklenerek yesil  Uretim igin

gerekli  teknolojiler

gelistirilecek ve yayginlastirilacak.

Yesil OSB ile yesil endUstri bolgesi sertifikasyon sistemi
tamamlanarak, cevreye duyarl, sUrdurUlebilir sanayi ve
dongusel ekonomi alanlari olusturulmasina hiz verilecek.

Finansal sektorun duzenleyici gergevesi sanayinin yesil

donUsumunu kolaylastiracak sekilde gelistirilecek.

Sifir atik uygulamalari yayginlastirilacak

Cevreye duyarliyatinmlarin finansmani amaciyla uluslararasi
standartlarla uyumlu rehber hazirlanarak yesil tahvil ve
sukuk ihraglar tesvik edilecek.

Kuresel iklim degisikliginin olumsuz etkilerini en aza indirmek
amaciyla enerji ve Uretim kaynaklariniverimli sekilde kullanan,

gevre dostu Uretime yonelik yatinmlar desteklenecek.

Green transformation included in the MTP

It was highlighted in the MTP that climate change's
demonstration of its impact all around the world in a severe
manner has increased the importance of the process of
transition to green economy within the framework of the
concept of sustainability and that the weight of climate change
in economy policies at the global level has increased under
the leadership of developed countries through approaches
like the European Green Deal declared by the European Union
(EU) at the end of 2019, In the MTP where it was underlined
that this situation brought along the necessity of green
transformation in industry and economy in accordance with
the new policies to be implemented by countries, particularly
the EU, which is Turkey's main export market, it was specified
that the process of integration with global value chains and
attracting more international investment during the program
period will be shaped by also taking the targets and actions
included in the Green Deal Action Plan into account within the
framework of this new understanding.

Accordingly, the new agpprooches supportive of the
transition to green transformation and circular economy
in the fields of industry, trade, transportation, environment,
and energy will be put into practice within the framework
of support and credit incentive mechanisms by also taking
into account foreign financing opportunities. By means of
supporting investments that increase efficiency and restrict
the increase in greenhouse gas emissions, particularly in
recycling technologies, the competitive power of exports in
line with climate change policies in the field of international
trade will be increased.

R&D endeavors for green transformation will be
supported

Necessary technologies for green production will be
developed and promoted by buttressing, R&D studies in
order to accelerate green transformation.

Creation of environmentally sensitive and sustainable
industrial and circular economy areas will be accelerated by
completing the green industrial zone certification system
and through Green OIZ (Organized Industrial Zone).

The regulatory framework of the financial sector will
be developed in a fashion that will facilitate the green
transformation of the industry.

Zero waste practices will be promoted

Green bond and non-interest bond issuances will be
encouraged by way of drawing up a guide in line with
international  standards  for financing environmentally
sensitive investments.
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Sifir atk uygulamalar hane halkini da kapsayacak sekilde

yayginlastinlacak.

Uretimin kritik alanlarindaki intiyacin disinda kalan atik

ithalatinin azaltimasina yonelik tedbirler alinacak.

Bakan Elvan: Dayanikli bir biyume igin istikrari
daha da guglendirecegiz”

Hazine ve Maliye Bakani LUth Elvan, Twitter hesabindan,
resmi gazetenin mukerrer sayisinda yayimlanan OVP'ye
iligkin degerlendirmelerde bulundu. Ekonomide 2022-2024
doneminin temel politikalaring, ilkelerine, hedef ve gosterge
niteligindeki ekonomik buyukluklerine yer verilen Orta Vadeli
Programin bugin yauimlandigini belirten Elvan, “Ozel sektar
Onculugunde dayanikli bir buyume igin  makroekonomik

istikrart daha da guglendirecegdiz” ifadesini kullandi.

Kaynak: bigpara.hurriyetcomr, 6 Eylul 20271
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The investments in environment-friendly production that
use energy and production resources efficiently will be
supported in order to minimize the negative impacts of
global climate change.

Zero waste implementations will be promoted to include
househalds.

Precautions to reduce the import of waste that is outside
the need in critical areas of production will be taken.

Minister Elvan- “We will strengthen the stability
more and more for an enduring growth”

Lutfi Elvan, Minister of Treasury ond Finance, provided
assessments on his Twitter account regarding the MTP
published in the repeated issue of the Official Gazette.
Expressing that the Medium Term Program was published
today, Elvan said “We will strengthen macroeconomic
stability more and more for an enduring growth under the
leadership of the private sector.”

Source: bigpara.hurriyetcom.tr 6 September 20271



ABD Cimento Agiginin Kapatilmas:

Covering the US Cement Dcﬁcit

Girig

ABD c¢imento fabrikalarnnin tam kapasiteye yaklasmasiyla
birlikte, yerli Ureticiler pazar payini korumak icin ithalat
kapasitesine ihtiyag duymaktadir. Birgogunda bu kabiliyet
mevcut degil ve yeni terminal tesislerine ilgi duyacaklardir.
Ayrica, kuresel olarak, Klinker ticareti gimento ticaretinden
daha hizll buyumekte ve kiyida yeni bagmsiz 6gutme
tesisleri inga etme egilimi devam etmektedir. ABD'nin daha
dustk Klinker igerigine sahip gimentolara gegisi, mevcut
durum isi§inda, 6gutmek Uzere klinker ithal edilmesini cazip
bir ekonomik secenek haline getirecektir.

Ana metin

ABD'nin gimento tuketimi 2019'da kabaca 103 milyon tona
clkarken ve COVID-19 salgini nedeniyle 2020 boyunca sabit
kalirken, ayni yil gimento fiyatlari 124 ABDS/tona ulast. Bu
talep, ABD topraklarinda yaklagik 89 milyon tonluk (toplam
tUketimin yuzde 86'si) cimento Gretimi ve yaklasik 15 milyon
tonluk (yuzde 14) ithalatla karsilandi.

Yerli cimento Uretimi 2000'i yillarin ortalarindan beri en Ust
duzeylere ulasmadi. Baz fabrikalar kismen atil durumda
kalirken, digerleri kalici olarak kapand. Fabrika kalite
arrurmalart ve kapaniglarindan kaynaklanan aksakliklarin
yani sira ucuz ithalatlar da yerel Uretimin daha dusuk
duzeylere gelmesine yol agmistir. ABD cimento endustrisi,
pandemiden dolay! uzun sdreli veya yaygin bir olumsuz etki
ortaya koymad:.

Cimento su anda 34 eyaletteki 96 fabrikada ve Porto
Rika'daki iki fabrikada Uretimektedir. 2010 Tehlikeli Hava
Kirleticileri Igin Ulusal Emisyon Standartlarna (NESHAP)
uymak igin baz finnlarin kapatimasi, agiga alinmasi ya da
dusUk kapasitede kullaniimasi olasiligi devam etmekte ki bu
ABD Klinker kapasitesini kisitlayabilir.

2020'de cimento satiglar 12,7 milyar ABD Dolari dederindeydi
ve cogu beton yapiminda kullaniimaktaydi. Satiglarin yaklasik
yuzde 70-75'i hazir beton Ureticilerine, yuzde 10'u beton
Urunleri Ureticilerine, yuzde 8-10'u muteshhitlere ve yuzde
5-12'si diger musteri turlerine yonelik gergeklestirildi. Azalan
sirayla, Teksas, Missouri, California ve Florida, ABD'nin bag!
geken, Uretimin yaklasik yuzde 45'ini olusturan dort gimenta
Ureticisi eyalet idi.

Su anda Klinker Uretimi, sanayi sektorinden kaynaklanan en
buyUk sera gazi emisyon kaynaklanndan birisidir. Cimento

Introduction

With US cement plonts nearing full capacity, domestic
producers will need import capability to keep market share.
Several lack this capability and will have an interest in new
terminal facilities. Moreover, globally, clinker trade is growing
foster than cement trode and the trend for building new
coastal standalone grinding plants is continuing. A transition
by the US towards cements with a lower clinker content will
make importing clinker to grind it an attractive economical
option in light of the status quo.

Main text

US cement consumption grew to roughly 103Mtin 2019 and
remained stable during 2020 due to the COVID-19 pandemic,
with cement prices reaching USS124/t in the same year.
This demand was met by cement manufacturing on US soil
of approximately 8SMt (86 per cent of total consumption)
ond imports of approximately 15Mt (14 per cent).

Domestic cement production has not reached peak levels
since the mid-2000s. Some plants remain partially idle and
others have shut down permanently. Disruptions from plant
upgrades and closures, as well as inexpensive imports, have
also led to lower levels of local production. The US cement
industry has shown no prolonged or widespread negative
effect from the pandemic.

Cement is currently produced at 96 plants in 34 states and
at two plants in Puerto Rico. It remains possible that some
kilns could be shut, idled or used in a reduced capacity to
comply with the 2070 National Emissions Standards for
Hozardous Air Pollutants (NESHAP), which would restrain
US clinker capacity.

In 2020 cement sales were valued at USS127bn, most of
which was used to maoke concrete. Approximately 70-75
per cent of sales were to ready-mix concrete producers,
10 per cent to concrete product manufacturers, 8-10 per
cent to contractors, and 5-12 per cent to other customer
types. Texas, Missouri, Californio and Florido, in descending
order, were the four leading US cement producing states,
accounting for nearly 45 per cent of production.

At present, clinker manufacture is one of the largest sources
of greenhouse gas emissions from the industrial sector.
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endustrisinin surdurulebilirligini arttirmak dnemli bir zorluktur
ve cogunlukla ABDdeki CO, emisyonlanni azaltmaya
odaklanmaktadir. CO, emisyonlarini azaltmak Uzere, cimento
ureticileri Klinker Uretiminde giderek artan alternatifler
gelistirmektedir. Bunlar:

klinkerin, 6gutulmus granulld yuksek finn curufu, ugucu
kul ve diger puzolanik malzemelerle ikame edilmesi,
yabanci Ulkelerden klinker ithal edilmesi

ABD'ye gimento ve Kklinker ithalati

2019 ylinda ABD, 135 Mt gri cimento, 142 Mt beyaz
cimento ve 138 Mt Klinkerden olusan 16,3 Mtlik ¢imento
ve Klinker ithalati gerceklestirdi. Deniz yoluyla yapilan ithalat
12Mt [toplam ithalatin yuzde 75 olarak gergeklesti. 2019
rakami, 20170 yilindaki 2,85Mtlik deniz yoluyla yapilan
ithalatla karsilastinldiginds, yuzde 3271k bir biyumeyi temsil
etmektedir.

2019'da Asya'dan gelen toplam arz, basta ABD Bati Kiyisi'na
olacak sekilde, 237Mt olarak gerceklesti ABD Korfezi
ve Dogu Kiyis'ndaki buyuk ithalat artigl, Avrupa/Akdeniz
bolgesinden (39Mt'si Turkiyeden olmak Uzere 7.2Mt) ve
daha dusuk duzeyde Kanada ve Meksika'dan karsilandi.

Klinker ithalatinds, 574000t (Buyuk Galler Uzerinden)
Kanada'dan gelirken, kalan 806.000t ise Avrupadan ithal
edildi. Kanada'dan Buyuk Galler Uzerinden yapilan Klinker
ithalatinin varis yeri, ayni klinker ihracatgisinin mulkiyetindeki
bagmsiz 6gutme tesisleridir. Avrupadan olan (aluminat
cimentosuna yonelik ozel Kklinkerin olusturdugu  KUgUk
hacim disindaki) klinker ithalati, cimento Gretimini arttirmak
icin fazla 6gutme kapasitesinden yararlanan ABD entegre
cimento fabrikalan tarafindan kullanilmaktadir.

Ekonomik bakimdan verimli bir ¢6zim

olarak liman tesisi

DUsUk fiyatll gimento ve (6zellikle) klinkerin ihracata yonelik
uzun vadeli olarak mevcut olmasi, dustk nakliye fiyatlar
ile birlestiginde ithalat, kiyi bolgelerinde entegre cimento
fabrikalari kurmaktan gok daha ekonomik hale getirmektedir.
Gergekten de, yeni kiyi ¢imento Uretim tesislerinin,
harmanlama kabiliyetine sahip 6gutme tesisleri olmasl
beklenmektedir.

ABD cimento fabrikalarinin tam kapasiteye yaklasmasiyla
birlikte, yerli Ureticiler pazar payni korumak icin ithalat
kapasitesine ihtiyac duyacaktr. Birgogunda bu kabiliyet
mevcut dedil ve yeni terminal tesislerine ilgi duyacaklardir.

Deniz yoluyla ithalat imkanlar olan ABD'li gimento
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Improving the sustainability of the cement industry is an
importont challenge and is mainly focussed on lessening
CO, emissions in the USA. To reduce CO, emissions, cement
manufacturers are increasingly developing alternatives to
clinker production. These include:

clinker replacement by ground gronulated blastfurnace
slag, fly ash and other pozzolanic materials
importation clinker from foreign countries.

Cement and clinker imports into the US

In 2019 the US imported 16.3Mt of cement and clinker
comprising 13.5Mt of grey cement, 142Mt of white cement
and 138Mt of clinker. Seaborne imports accounted for 12Mt
(75 per cent of total imports). Compared to seaborne imports
of 285Mtin 2010, the 2079 figure represents growth of 321
per cent.

The overall supply from Asia in 2019 was 237Mt, mainly
to the US West Coast. The large growth of imports on
the US Gulf and East Coast was met from the Europe/
Mediterranean region (72Mt, of which 3.9Mt were from
Turkey) and to a lesser degree, by Canada and Mexico.

In terms of clinker imports, 574,000t arrived from Canada
(across the Great Lakes), with the remaining 806,000t
imported from Europe. Clinker imports from Canada across
the Great Lakes are destined for standalone grinding plants
of the same ownership of the clinker exporter. Clinker
imports from Europe (with the exception of a small volume
of specialty clinker for aluminate cement) are used by
integrated US cement plants that are using surplus grinding
capacity to increase cement production.

The port facility as an economically

efficient solution

The long-term export availability of low-priced cement
and (especially) clinker, in combination with low shipping
prices, makes it far more economical to import than to
build integrated cement plants in coastal areas. Indeed, it is
expected that new coastal cement production facilities will
be grinding plants with blending capability.

With US cement plants nearing full capacity, all US cement
producers will need import capability to keep market share.
Several lack this capability and so will have an interest in
new terminal facilities.

For those US cement producers with seaborne import
capability, most of the terminals have ship unloaders that



ureticileri igin, terminallerin gogunda daha buyuk gemileri
bosaltabilecek gemi bosalticilar mevcuttur, ancak ortalama
depolama kapasitesi gok dusuktur ve genigletilmesi ya da
daha genis yeni tesislerin inga edilmesi gerekmektedir.

Supramax (ya da daha buyuk gemi) ile yapilan nakliyenin
maliyet etkinligi, daha kuguk boyutlu bir gemininkinden
daha 6nemlidir. Mevcut durumda Akdeniz'den ABD'nin Dogu
Kiyisi'na olan nakliye maliyeti Supramax gemiler igin yaklasik
15-16ABDS/t, Handymax gemiler igin 18-19ABDS ve yaklasik
25000dwtlik Handysize gemiler icin ise 27-28ABDSdIr.
Tarihsel acidan, bu nakliye maliyetleri ¢ok dusuktur.
Terminalin isletim ¢mru boyunca, daha dusuk deder olarak
mevcut maliyet duzeyi ile dalgalanmalari beklenedbilir.

Klinker ya da gimento

Nakliye maligyetleri zaman igerisinde degistiginden dolay,
mutlak nakliye maliyetlerine ve onlarin olasi varyasyonlaring
degil, ¢cimento ithalat ve Klinker ithalati arasindaki gorece
nakliye maliyeti farkliliklarina bakmak daha mantkidr.
Klinker ithal etmenin ve 6gutmenin genel maliyeti, cimento
ithal etmenin maliyetinden daha dusuk oldugunds, 6gutme
tesislerinin, makul her nakliye maliyeti igin karli olmasi
gereklidir. Cimento teslim fiyati ile klinker teslim maliyeti
arasindaki maliyet farki ¢ unsurdan olusmaktadir:

Cimento ve Klinkerin FOB fiyat farki mevcut; su anda 5-6
ABDS/t.

Cimento ve Klinker arasindaki nakliye maliyeti farki,
cogunlukla farkh gemi buyukluklerinin kullanildidi igin
dedismekte. ABD Dogu Kiyisi terminallerine olan su
andaki cimento ithalat, genellikle ortalama 35000t
nakliye buyukligune sahip olan Handysize gemileri ile
yapimaktadir. Klinker ithalati igin 50.000t ya da daha
biyuk kargo kapasiteli gemiler kullanilarak 6-8 ABDS/t
cari maliyet farki gergeklestirilebilir.

Cimentoya yonelik terminal maliyetleri Klinkerden ciddi
duzeyde daha yuksektir. Su anda 5-7 ABDS degerinde bir
fark elde edilebilir.

Su anda Klinkerin karaya cikarma maliyeti 16-21 ABDS/t
seklindedir ve bu da 19-24 ABDS/t olan cimento karaya
¢lkarma maliyetinden daha dusuktdr. Klinker ithal edilirse, o
klinkerden cesitli tiplerde ¢cimento Uretmek mumkundar ve
bu da spesifik ve muhtemelen dedisen yerel pazar taleplerini
karsilamak icin daha fazla esneklik saglamaktadir.

Bir ogutme tesisi, ithal klinkeri (kiregtas), komur kuly, curuf, vb.
gibi) daha dusiuk maliyetli malzemelerle birlestirebilmekte ve
daha yuksek kar oranlanyla harmanlanmig/ozel cimentolar
yapabilmektedir. Tip /Il distk alkalili cimento kullanimi
oldukga ABD'ye 6zeldir. Bu gimento, yuzde 95 Klinker icerigi

would be able to unload larger vessels, but the average
storage capacity is far too low and needs to be expanded or
new larger facilities need to be built

The cost efficiency of shipping by Supramax (or larger
ship) versus that of a smaller-sized ship is significant. The
current shipping cost from the Mediterranean to the US East
Coast is about USS$15-16/t for Supramax vessels, USS18-
19 for Handymax vessels and USS27-28 for Handysize
vessels of around 25000awt. From a historical viewpoint,
these shipping costs are very low. Over the lifespan of the
terminal’s operation they can be expected to fluctuate with

the current cost level as the lower value.

Clinker or cement

Because shipping costs vary over time, it makes more sense
not to look at absolute shipping costs and their possible
variations but at the relative shipping cost differences
between importing cement and importing clinker. When the
overall cost of importing clinker and grinding is lower than
the cost of importing cement, the grinding plants should
be profitable for every perceivable shipping cost. The cost
difference between the londed cost of cement and the

landed cost of clinker consists of three elements:

There is the FOB price difference of cement and clinker,
currently this is USS5-6/t

The shipping cost difference between cement and clinker
varies mostly due to the use of different ship sizes.
Current cement imports into US East Coast terminals are
frequently with Handysize vessels that have an average
35,000t shipment size. By utilising vessels with a cargo
capacity of 50,000t or larger for clinker imports a current
cost difference of USS6-8/t can be realised.

Terminal costs for cement are significantly higher than

for clinker. A difference of USS5-7 is currently achievable.

At present the landed cost of clinker is USS16-27/t which is
lower than the USS19-24/t landed cost of cement. If clinker
is imported, then several types of cement can be produced
from that clinker, allowing greater flexibility to meet the

specific and possibly changing local market demands.

A grinding plont can combine imported clinker with less cost-
sourced materials leg, limestone, coal ash, slag, etc] to make
blended/specialty cements at higher profits. The US is quite
particular in its use of Type I/Il low-alkaline cement. This is a

cement with a 95 per cent clinker content and only five per
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ve sadece yuzde bes kiregtas! ve algitasi olan bir gimentodur.
YUksek kaliteli bir gimentodur, ancak hayli yuksek bir CO2
¢iktsl vardir. Klinker iceriginde kuresel ortalama, yaklasik
yUzde 83'dur ve bunu daha da azaltmak igin buyuk bir baski
bulunmaktadir.

Kuresel anlamda, klinker ticareti, ¢imento ticaretinden cok
daha hizll buyumektedir. Son on yilda ¢ok sayida yeni kiyisal
bagimsiz 6gutme tesisi insa edilmistir ve bu edilim devam
etmektedir. Karsllastirlma yapilirsa, bu zaman diliminde
gorece az sayida yeni cimento terminali inga edilmistir.
ABDnin bu konuda bir sekilde geride kalmasi, buyuk
olgude gimentosunun ¢ak yuksek Klinker igerigi olmasina
atfedilebilir. Bunun aksine, Afrikads, ithal edilen Klinker,
¢imentonun sadece yuzde 70'ini olustururken, geri kalan
yuzde 30'u yerel malzemeleri uygulamaktadir. Bu, herkesin
kabul edecegi gibi, daha dusUk bir gimento Kkalitesidir, ancak
Klinker ithal etmenin ve onu kararl bir sekilde 6gutmenin
ekonomik avantajini, cimento ithal etmeye nazaran One
clkarmaktadir.

Avrupa'da, bagimsiz 6gutme tesisleri, genellikle daha dusUk
Klinker igerigi olan yuksek kaliteli harmanlanmis gimentolar
ile sonuglanan ¢imentomsu malzemelerle harmanlama
kabiliyeti ile birlestirimektedir.

ABD'nin daha dusuk Klinker icerikli cimentolara gegisi,
Klinkerinithal ediimesive 6gutulmesini bugunku durumundan
daha ekonomik hale getirecektir.

Cimento 6gutme tesisi ile ilgili konular

Bir 6gutme tesisinin sifirdan gelistiriimesini goz 6nunde
tutarken, cesitli faktorlerin derinlemesine analiz edilmesi
gereklidir.

Pazar
Yerel pazarin, mevcut (talep edilen gimento tGru dahil) arz/
talep dinamiklerini, fiyatlar ve potansiyel orta vadeli buyuk
altyapi projelerini anlamak icin degerlendiriimesi gereklidir.

Deniz lojistigi
Deniz lgjistiginin  analizinin, klinker ve algi temin etme
maliyetlerini, bu malzemelerin ithal edilen ve yurticinde
Uretilen ¢imentoya gore gorece maliyetini, nakliye ve liman
giderlerini, liman bosaltma ve depolama tesisi maliyetlerini/
gereksinimlerini icermesi gerekKlidir.

Kara lojistigi
Hem karayolu hem de demiryolu tasimaciligr dahil olacak
sekilde, 6gutme tesisine gelen ve bu tesisten cikan kara
tasimaciligl seceneklerinin analizinin  yapilmasi gereklidir.
Ek olarak, lojistik maliyetlerin musterilerin bakis agisindan
(uzaklik ve teslimat kalayligi vb] analiz edilmesi gerekir.
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cent limestone and gypsum. It is a high-quality cement, but
it has a very high CO2 output. The global average is a clinker
content of about 83 per cent — and there is a big push to
reduce this further.

Globally, clinker trade is growing much faster than the cement
trade. A large number of new coastal standalone grinding
plants have been built over the last decade and this trend
is continuing. By comparison, relatively few new cement
terminals have been built during this timeframe. That the
US has somewhat lagged in this respect can largely be
attributed to the very high clinker content of its cement. By
contrast, in Africa imported clinker comprises only 70 per
cent of the cement, with the remaining 30 per cent applying
local materials. This is admittedly a lower quality of cement,
but it moves the economic advantage of importing clinker
and grinding it decisively over importing cement.

In Europe stand alone grinding plants are often combined
with blending capability with cementitious materials
resulting in high-quality blended cements with a lower
clinker content.

A tronsition by the US towards cements with a lower
clinker content will make importing clinker and grinding it
even more economical than the present-day situation.

Cement grinding plant considerations
Several factors should be analysed in depth when
considering the development of a greenfield grinding plant.

The market
The local market should be evaluated to understand current
supply/demand dynamics (including the type of cement in
demand), prices, potential medium-term large infrastructure
projects.

Marine logistics
An analysis of marine logistics should include the costs
to procure clinker and gypsum, the relative cost of these
materials versus that of imported and domestically produced
cement, shipping and port expenses, port discharge and

storage facility costs/requirements.

Land logistics
An analysis of the different land transportation options to
and from the grinding plant facility, including both highway
and rail freight. In addition, logistic costs need to be analysed
from the clients’ perspective [distance and convenience of
pick-up, etc)



Lokasyon

Ogutme tesisi igin, olasi lokasyonlann hem piyasa hem
de lojistik calismalari dikkate alinarak degerlendirimesi
gereklidir. Pazara yeterli ve verimli erigimin saglanmasi ve
lojistik giderlerin minimumda tutulmasi gerekmektedir. Baz
durumlarda, 6gatme tesisini limana bitisik olarak (Kara lojistik
masraflarini azaltarak] yerlestirmek optimal olabilirken, bagka
baz durumlarda ise, pazara daha yakin bir takim i¢ sahalarda
yerlestiriimesi daha mantikli olabilir.

Gayrimenkul kiralamanin maliyeti
Muhtemel kiralama maliyetlerinin belirlenmesi ve arsanin
Uzerinden opsiyonlar elde etme olasiiginin teyit ediimesi
gereklidir.

Kavramsal tasarim ve 6n mihendislik
Limanda
Tesisleri ve depolama lokasyonunu, gemi bosaltma
hunisinden depolama deposuna tasima ya da nakliye
sistemini, akis semasini ve ekipman listesi ile on cizimleri
tanimlayiniz ve potansiyel ekipman tedarikgileri ve insaat

yUKlenicilerinden butge fiyatlandirmasi aliniz.

Ogditme tesisinde

Liman tesisi ile ayni lokasyonda olmasi ya da olmamasi
mumkun olan 8gutme tesisinde, liman kategorisindeki ile
ayni olan tum noktalari, arti demiryolu tasimaciigi ile ilgili
maliyetleri tanimlayiniz.

Sermaye giderleri ve ekonomik analiz
Tesisleri inga etmeye yonelik yapilan sermaye harcamalari
ile birlikte operasyonlari gergeklestirmek igin  yapilan
harcamalarn belirleyiniz. Son bir adim olarak, praojenin geri
6deme zaman gercevesini, ig getiri oranini (IGO) ve su
andaki proje net degerini (PND) dogrulamak icin projelerin
ekonomisinin  derinlemesine analiz  ediimesi  gereklidir.
Farkll sermaye giderleri, faaliyet giderleri ve finansman
dediskenlerinin nakit akisini ve genel karligi ne derece
etkiledigini anlamak Uzere bir duyarliik analizinin yapimasi

Odnemle tavsiye edilmektedir.

Finansman segeneklerinin belirlenmesi
Projeyi finanse etmeye yonelik dis finansmana olan intiyaca
bagh olarak, yukandaki tum analizleri bir yonetici 6zetinin
takip ettigi aynntll ve gUvenilir bir fizibilite raporunun
hazirlanmasi gereklidir.

Kaynak: Bu makale ilk kez International Cement Review'un
Haziran 2021 sayisinda yayinlanmistr.

Yazan: PEC Consulting Group/PENTA Engineering Corp, USA

Location

Possible locations should be evaluated for the grinding
plant considering both the market ond logistics studies. [t
is necessary to ensure adequate and efficient access to
the market as well as to keep the logistics expenses at a
minimum. In some cases, it may be optimal to place the
grinding plant adjacent to the port (reducing land logistics
expenses). while in other cases it may make more sense for
it to be located at some inland site closer to the market.

Cost of real estate leases
Need to identify the probable costs of lease and confirm the
possibility to obtain options on the land.

Conceptual design and preliminary engineering
At the port
Define the facilities and storage location, the conveying or
transport system from ship unloading hopper to storage
warehouse, flow diagram and equipment list, preliminary
drawings and obtain budgetary pricing from potential
equipment suppliers and construction contractors.

At the grinding plant

At the grinding plant, which may or may not be at the same
location as the port facility, define all the same points as
in the port category, plus the costs associated with rail
transport.

Capex, Opex and economic analysis

Determine the capital expenditures to build the facilities as
well as the expenditures to run the operations. As a final
step the economics of the projects must be analysed in
depth to confirm the payback timeframe, internal rate of
return (IRR) and net present value (NPV) of the project. It is
highly recommended that a sensitivity analysis is performed
to understand to what degree the different capex, opex
and financing variables impact the cash flow and overall
profitability.

- Determine financing options
Depending on the need for external financing to fund the
project, a bankable feasibility report should be prepared,
putting all the analysis above into a detailed report preceded
by an executive summary.

Source: This article was first published in International
Cement Review's June 2027 issue.

Author: PEC Consulting Group/PENTA Engineering Corp,
USA
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Turkiye Paris Tklim Anlagmasina
Taraf Oldu

IKim degisikligiyle mucadeleyi amaglayan ve TBMMde
onaylanan Paris Anlasmasi Turkiyede yururluge girdi.
Bdylece Turkiye, anlagsmaya taraf olan 192'nci Ulke oldu.

Anlasma, kuresel sicaklik artisinin bu yuzyilin sonunda 1,5
dereceyle sinirlandirimasini amaclyor. Sera gazi saliminin
kuresel seviyede azalma edilimine gegirilmesi hedefleniyor.

Paris Anlagmasi onayi sonrasi
beklenen gelismeler

Ulusal Iklim Degisikligi Kanunu yayinlanmasi

Ulusal Emisyon Ticaret Sistemi baslamasi

‘2053  net sifir hedef1"
dogrultusunda yesil donusum/kalkinma yol haritasini

Turkigye'nin emisyon
agliklamasl

Kamunun “Ikim degisikligi stratejisi ve eylem plani’
kapsaminda sektorlere hedefler vermesi

Kamunun sektorlerden net sifir emisyon hedeflerini ve
yol haritalarini talep etmesi

Turkigye'nin Birlesmis Milletlere yenilenmis Ulusal Katki
Beyani sunmasi

Turkiye'nin Paris Anlasmasinin muzakerelerine ozellikle
de, uluslararasi emisyon ticaret sistemlerine iliskin 6.
Madde muzakerelerine, aktif katiim saglayabilmesi
Turkiye'nin uluslararasi yesil iklim fonlarnina erigiminin
kolaylagmasi

Avrupa Komisyonu Sinirda Karbon
Diizenleme Mekanizmasi (SKDM)
Regulasyonu Konusunda Sektor
Goruslerimiz

Avrupa Komisyonunun Temmuz ayinda yayinladigi sinirda
karbon duzenlemesi taslag, ithal edilen Urun igindeki karbon
miktarina gore Uguncu Ulkenin, Urunu satin alan AB Uyesi
Ulkeye bedel 6deyecedi bir sistem ngormektedir.

Taslagin detayll incelemesini bir onceki saymizda
yayinlamistik. Bu yazimizi taslagin sektorimuz acgisindan
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The Paris Agreement, which aims to fight climate change and
which was approved at the TBMM (Turkish Grand National
Assembly). has entered into force in Turkey. Accordingly,
Turkey became the 192" country that is a party to the
agreement.

The agreement’s objective is the restriction of global
temperature rise to 15 degrees Celsius at the end of this
century. It is aimed to bring greenhouse gas emissions to the
tendency of decrease at the global level.

Expected developments following the
approval of the Paris Agreement

Publishing the National Climate Change Law

Starting National Emissions Trading System
Announcement of green conversion/development
roadmap in line with Turkey's 2053 net-zero emissions
target”

The pubilic’s setting of targets for the sectors within the
scope of the “Climate Change Strategy and Action Plan”
The public’s demanding of their zero-emission targets and
roadmaps regarding net-zero emissions from the sectors
Turkey's presenting of a renewed National Statement of
Contribution to the United Nations

Turkey's ability to actively participate in the negotiations
of the Paris Agreement, particularly in the Article 6
negotiations on international emissions trading systems,
Facilitation of Turkey's access to international green
climate funds

Our Sector Opinions about the Border
Carbon Regulation Mechanism (BCRM] of
the European Commission

The draft of the border carbon regulation published by the
European Commission in July stipulates a system, in which
a third country will pay a price to an EU member country
purchasing a product according to the amount of carbon in
that imported product



degerlendirmesine ayirdik. Dederlendirmelerimizi, detaylari
da ekleyerek, sektorumuz adina ilgili kamu kurumlar ile
paylastik. Bu yazinin hazirlanmasi esnasinda, taslak henuz
gorusme agamasindayd.

SKDM'den muafiyet igin Ulkemizde Avrupa
Birligine (AB) tam uyumlu emisyon ticaret
sistemi kurulmasi segeneginin AB'ye ihrag
edilmeyen ve/veya SKDM kapsaminda
olmayan urldnlere etkisi de dikkatle ele
alinmalidr.

Taslak, AB Emisyon Ticaret Sistemi (AB-ETS) ile tamamen

baglanti  saglanacak bir anlasma yaplmasi sartiyla
SKDMden muafiyet sagdlanabilecegini belirtiliyor. Ulkemizin
AB- ETS ile tam baglanmas, ihrag ediimeyen ve/veya SKDM
kapsaminda olmayan Urunlerimize AB karbon maliyetlerinin
yansitimasi demektir. AB-ETS karbon maliyetleri, hem
bugun hem ilerisiicin, Ulkemiz sartlarinda son derece yuksek
seviyelerdedir. Bu nedenle, AB'ye ihrag edilmeyen ve/veya
SKDM kapsaminda olmayan Uretime etkileri de dikkatle

analiz edilmelidir.

Gecis donemi, G¢Uncu Ulke Ureticilerine
iliskin zaman kisitlari ve belirsizlikler
nedeniyle 1.1.2023'ten daha ileri bir tarihte
baslamalidir.

Gecis doneminde Beyan Sahibi (Declarant) iligkin belirsizlikler
ithalatin sahibi
tarafindan yapilacagi anlasiliyor. Gumruk yetkililerinin, yetkili

Gegis  doneminde beyan (declarant)
otorite ile irtibat kurmasl, Urln ve beyan sahibi bilgilerini
iletmesi istenmektedir. Bu iglemin ithalat surecini uzatmasi
s0z konusu olabilir. Bunun yaninda, gecis surecinde beyan

sahibi olmak igin gerekli sartlar taslakta mevcut dedildir.

Gecis Doneminde raporlamaya iligkin kisit
ve belirsizlikler

Duzenleme 11.2023 tarihinde yururlige girecek ve 3 yillik
gecis donemi baslayacak. Taslagin Parlamento ve Konseyde
dederlendiriimesi ve kabull sureci devam etmektedir. Bu
surecin en iyimser 2022 basinda tamamlanacagina dair
ongoruler vardir. Bu baglamda, Komisyonun yaklasik bir yil
sure iginde pek ¢ok calismayl tamamlamasi gerekmektedir.

Komisyonun bu ¢alismalar tamamlamasini takiben, ugUncu
Ulke Ureticilerinin teknik detaylar iceren tuzukleri 11.2023
tarihi itibari ile uygulamaya baslamasi beklenmekte olup, bu
durum gergekgi gorunmemektedir.

We published a detailed review of the draft in our last issue.
We have dedicated this article to the assessment of the draft
in view of our sector. We shared our assessments with the
respective public institutions on behalf of our sector by also
adding the details. During the preparation of this article, the
draft was still at the discussion stage.

The impact of the option of establishing an
emission trading system fully complying
with the European Union (EU] for exemption
from BCRM in our country, on the products
that are not exported to the EU and/or not
within the scope of BCRM must also be
addressed carefully.

The draft states that exemption from BCRM can be obtained,
provided that an agreement, with which a complete connection
with the EU Emissions Trading System (EU-ETS) is entered
into. The complete connection of our country with the EU-ETS
means that EU carbon costs are reflected on our products that
are not exported and/or that fall out of the scope of BCRM. EU-
ETS carbon costs are at extremely high levels in our country's
conditions, both today and in the future. Hence, their impact on
production that is not exported to the EU and/or not within the
scope of BCRM must also be carefully analyzed.

The transition period must start at a
later date than 01.01.2023 due to time
constraints concerning third-country
producers and to uncertainties The
uncertainties regarding Declarants in the
transition period

It is understood that the import during the transition period
will be carried out by the declarant. Customs authorities are
requested to contact the competent authority and deliver
their product and declarant information. Prolongation of
the import process by this process may be in question. In
addition, the conditions required for making a decloration in
the transition process are not present in the draft.

Restrictions and uncertainties about
reporting in the Transition Period

The regulation will enter into force on 112023 and the three-
year transition period will start. The process of evaluating
and accepting the draft in the Parliament and the Council
is ongoing. There are forecasts that this process will be
completed early in 2022, as the most optimistic ones. In this
context, the Commission must complete lots of work in nearly
one year.
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Regulasyonun uygulanmasi Ggunu Ulke
dreticileri icin ilave burokratik is yuku ve
maliyetler getirecektir.

Komisyon 11.2026 itibari ile uygulanacak mali yukumlulok
surecine iliskin alarak uygulama tUzuklerini yayinlayacaktr.
Uglncy Ulke Ureticilerinin/yetkili beyan sahiplerinin tom
yeni mevzuatl 6zUmseyerek dogru olarak uygulamasi/
beklenmektedir.  Aksi
yukumlulukler bulunmaktadir.

uygulatmasl takdirde  cezai

AB'ye ithalat sadece yetkilibeyan sahibi tarafindan yapilabilir
UcgUnct Ulke Ureticileri igin yetkili beyan sahibinden alinacak
hizmetler ve dogrulama Ucretleri s6z konusu olacaktir.

Dogrulama Caligmalar

Gecis doneminde raporlarin dogrulanmasi icin  akredite
dogrulayici talep edilmesihalinde, yeterlidogrulayici sayisinin
saglanamayacagl ongorulmektedir. Bu baglamda, kurulacak
sistemin saglikli isleyebilmesi ve yuksek maliyetlerle maruz
kalmadan burokratik islemlerin de azaltilabilmesini teminen
dogrulamanin mense Ulkede yerel olarak yapimasina ilisin
zorlayici hukum eklenebilir.

2016'da mali olarak uygulanacak SKDM'nin
kapsami net degildir

Komisyon, gecis suUreci bitmeden once kapsam degisiklik
Onerilerine iligkin  bir raporu Parlamento ve Konseye
sunacaktir. Rapor; Kapsam 2 (dolayl) emisyonlarin ve

ulasimdan  kaynakli  emisyonlarin kapsama  alinmasi
ve kapsamdski sektor saysinin artrimasina iligkin
degerlendirmeleri  icerecektin.  Kapsamin  degismesi

durumunda, 2026 itibari ile Uguncu Ulke Ureticilerinin AB'ye
ihracatta ilave mali yukumlulugu ortaya cikabilecektir.

Benzer sekilde, EK I11.3'de kompleks Urunler (complex goods)
leilgiliformulde, Uretimdekullanilangirig malzemelerinin (input
materials) emisyon yuku de istenmektedir. Bu malzemelerin
de bir tUzUk ile belirlenecedi ifade edilmektedir. Bu ifade,
kapsam 1 (dogrudan), kapsam 2 (dolayl) emisyonlarin yani
sira Uretimde kullanilan katki gibi malzemelerin yukun de
kapsayabilir.
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It is expected that following the completion of the work in
question by the Commission, third-country producers will
start implementing the charters containing technical details
as of 11.2023. This situation appears to be unrealistic.

The implementation of the regulation will
bring along additional bureaucratic workload
and costs for the third-country producers.

The Commission will publish the implementation charters
concerning the financial obligation process to be implemented
as of 112026. It is expected that third country producers/
authorized declarants will analyze the entire new legislation
and implement/enforce it in a correct manner. Otherwise,
criminal obligations are in question.

Import into the EU con only be performed by an authorized
declarant. For third-country producers, services and
verification fees to be received from the authorized declarant
will be in question.

Verification Work

It is envisaged that if an accredited verifier is requested for
the verification of the reports during the transition period,
a sufficient number of verifiers will not be provided. In this
context, a forceful provision regarding the performance of the
verification locally at the country of origin can be added to
ensure that the system to be established can function in a
healthy manner and bureaucratic procedures can be reduced
without being exposed to high costs.

The scope of BCRM to be implemented
financially in 2016 is not clear.

The Commission will present a report regarding the scope
amendment proposals to the Parlioment and Council
before the transition period ends. The report will include
the assessments on the inclusion of the Scope 2 (indirect)
emissions and emissions resulting from transport and on
increasing the number of sectors covered. In the event that
the scope changes, additional financial obligations of third-
country producers in exports to the EU might arise as of 2026.

Likewise, in the formula for complex goods in Annex [Il.3, the
emission load of the input materials used in production is also
requested. It is expressed that such materials will also be
determined by a charter. This expression may cover the load
of materials, like admixtures, used in production in addition to
the scope 1 (direct) and scope 2 (indirect] emissions.



(Cimsa - Afyon Cimento Fabrikas

Kurulus, Faaliyet ve
Yatirnm

1957 yllinda kurulan Afyon Cimento Sanayi Turk
Anonim Sirketi'nin yuzde 57 hissesi, 31T Mayis 2012
tarihinde, Italcementi Grup sirketlerinden PARCIB SAS
Sirketi'nden satin alind. 21 Kasim 2014 tarihinde ise
Afyon Fabrikasi'min 165 milyon dolarlik butce ile yatinm
yapllarak, yeniden kurulmasina karar verildi. Halimoru
koyunde yapilan yatinmia tesis, 1.650.000 ton/yl klinker,
2.000.000 ton gimento Uretim kapasiteli olarak insa
edildi. Yeni fabrikanin faaliyete gegcmesinden sonra, eski
fabrikanin aktifligi sona erdi. Halen guncel gcimento Uretim
teknolojisine sahip, modern ve gevreci yerlegkesinde
fasliyet gosteren tesis, ISO 14046 Su Ayak izi belgesinin
de sahibi. Afyon Fabrikasi'nda yeni yatinm hedefi ise ATY
besleme tesisleri.

Foundation, Operations and
Investment

57 percent of Afyon Cimento Sanayi Turk Anonim Sirketi,
which was founded in 1957 was purchased from PARCIB
SAS, one of the Italcementi Group companies, on May 37,
2012 On November 27, 2074, it was decided to re-establish
the Afyon Plant with an investment of 165 million US
dollars. With the investment made in Halmoru village, the
facility was built with a production capacity of 1650000
tons of clinker/year and 2000000 tons of cement. Once
the new plant became operational, the old one ceased its
activity. The facility, which still operates in modern and
environmentally friendly premises equipped with up-to-date
cement production technology, also has the ISO 14046
Water Footprint certificate. The new investment target in the
Afyon Plant is refuse-derived fuel feeding facilities.

Cimento ve Beton Duinyast / Say1: 153 / Eylul - Ekim 2021
Cement and Concrete World / No: 153 / September - October 2021

w
a8
~
o
=
O
=
-
Z
aa]
=
o8|
®)

57



E
:
=2
-
£
Z
=
&

58

Fabrikada Sifir Kaza

Cimsa calisanlaninin katlimiyla baslatilan ve ¢alisanlarin
sadece kendilerini dedil, birbirilerini korumalarni ayrica
birbirlerine bagliigini da hedefleyen, 3 yil sureli bir ¢zen
kultUrd denusum programi olan Cimsa Cares, is guvenligini
daha ileriye tasima dusuncesiyle hayata gegirildi. Programin
lansman, pilot bolge segilen Afyonds, 24 Ocsk 2020de
gerceklestirildi. Bu kapsamda 0Ozen kultUrune yonelik
caligmalar, etkinlikler ve egitimler duzenlenen Afyon
Fabrikas'nda, Cimsa Cares programiyla, 6zen kulturd one
¢ikarihyor ve calisanlanin hem is yapis seklini hem de bakis
acisini her gegen gun gelistirmeyi amaglhiyor. Cimsa Cares'in
amacl arganizasyon igi diyalogun artmasi, 6zen Kultdry
donusumunun saglanmas, insanlarn birbirine yaklasiminin
ve birbirilerini 6Gnemseme duygusunun gelistirimesi. Cimsa
Cares'in bir diger amaci da alt igveren, muteahhit, tedarikei,
zigaretgi ve musterileri; kisacasi Cimsa'nin dokundugu her
paydasl karumak. Tesiste verilen egitim ve saha uygulamalar
sonrasinds, yuksek riskler ortadan kaldinimaya baslandi ve
kaza siklik ile kaza agirlik orani O'a dustu. Afyon Fabrikas,
Cimento Endustrisi isverenleri Sendikasi (CEIS) tarafindan
duzenlenen "2020'nin En Iyi Is Saghgr ve Guvenligi (ISG)
Performansi Gosteren Fabrikalar” arasinda da yer aliyor.

Entegre yonetim ve
sertifikalar

2020 yilinda Afyon Cimento Fabrikasi dahil Cimsa'nin tum
tesisleri, entegre yonetim sistemine gegti. Entegre yonetim
sistemine gecis yapilirken, sureglerde OHSAS 18007den ISO
45007e gegis yapildl. OHSAS 18007; egitim, bilgilendirme,
denetim ve iyilestirme calismalari ile strekli desteklenirken;
ISG komitelerinin yapisi, galisan temsilcisi, ISG uzmani, igyeri
hekimi atamalar, i¢ tetkikler, risk analizi yangin tatbikat,
acil durum eylem plani konular, yasal duzenlemelere
uygun olarak yonetiliyor. ISO 450071 kapsaminda politikalar,
hedefler ve prosesler gelistirilerek, is sagligi ve guvenligi
seviyesinin arttinimasi hedefleniyor. Bu standart ile her
tesiste tehlike ve risklerin belirlenmesi, bunlarin uygun
sekilde ortadan kaldinlmasi ya da makul risk seviyesine
dusuUrulmesine yonelik planlar hazirlandi. Yeni standartta
galisanlarin, galismalarda daha aktif rol almasi ve muhtelif
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Zero Accident at Plant

Cimsa Cares, a 3-year culture of care transformation
progrom initiated with the participation of Cimsa employees
to protect not only themselves but also others and to be
committed to each other, was implemented with the idea
of taking occupational safety further. The program was
launched in Afyon, which was selected as the pilot areq,
on January 24, 2020. In this context, Afyon Plant, where
studies, activities and trainings are organized for the culture
of care, emphasizes the culture of care and aims to improve
both the way of doing business and the perspective of the
employees day by day with the Cimsa Cares program. The
aim of Cimsa Cares is to enhance the dialogue within the
organization, ensure the transformation of the culture of
care, improve the approach of people to each other and the
sense of caring for each other. Another objective of Cimsa
Cares is to protect subcontractors, contractors, suppliers,
visitors and customers, ie, every stakeholder Cimsa is in
contact with. After the training and field practices provided
at the facility, high risks began to be eliminated and the
accident frequency and accident severity ratio decreased
to O. Afyon Plant is also among the "Factories with the
Best Occupational Health and Safety (OHS) Performance
of 2020" organized by the Cement Industry Employers’
Association (CEIS).

Integrated management and
certification

In 2020, all Cimsa facilities, including the Afyon Cement
Plant, transitioned to an integrated management system.
While transitioning to the integrated management system,
the processes were changed from OHSAS 180017 to I1SO
45001 While OHSAS 18001 is constontly supported by
training, information, audit and improvement studies, OHS
committees’ structure, employee representatives, OHS
specialists, workplace physicion appointments, internal
inspections, risk analysis, fire drills, and emergency action
plans are managed in accordance with legal regulations.
It is aimed to develop palicies, objectives and processes
within the scope of ISO 45001 and increase the level of
occupational health and safety. With this standard, plans
have been prepared to identify hazards and risks in each
facility to eliminate them appropriately or to reduce them
to a reasonable risk level. In the new standard, it is aimed



tehlikelerin belirlenmesinde yardmci olmasi hedefleniyor.
Yeni standartta temel degisiklik, yonetim kademesinin
surecleri sahiplenmesi ve liderlik yapmasl yonunde. OHSAS
180017 tehlike odskli yapilandinimigken, SO 450071de
risklerin tespit ediimesi ve yonetilmesi 6n plana cikariliyor ve

hem risk hem de firsatlar dikkate aliniyor.

Afyon fabrikasi 2020 yilinda TS EN ISO 14001:2015 Cevre
Yonetim Sistemi sertifikasi da aldi. Bu sertifikalar; cevreyle
ilgili riskleri yoneterek, olusabilecek cevresel sorunlara hizli
cevap verme ve bunu sistematik hale getirme olanagi sagliyor.
ISO 14001:2015 Cevre Yonetim Sistemi gercevesinde gevre
saghgi ve guvenligiile ilgili her trlu konuda onlemler ve cevre
yonetimine iliskin kapsamli aksiyonlar aliniyor. Cevre Yonetim
Sistemi kapsaminda duzenli olarak dis denetimden gegen
tesiste, gcevre yonetim birimi uzmanlari ve liderler esliginde

yillik cevre denetimleri yapiliyor.

that employees take a more active role in the studies and
help in identifying various hazards. The main change in the
new standard is that the management owns and leads the
processes. While OHSAS 18001 is configured as hazard-
oriented, ISO 45007 focuses on identifying and managing
risks and takes into account both risks and opportunities.

Afyon plant also received TS EN SO 140012015
Environmental Management System certificate in 2020.
These certificates provide the opportunity to quickly
respond to potential environmental problems by managing
environmental risks and to systematize this. Within the
framework of 1ISO 140071:.2015 Environmental Management
System, measures are taken in all matters related to
environmental heclth and safety and comprehensive
actions are taken regarding the environmental management.
The facility, which is regularly subjected to external audits
within the scope of the Environmental Management System,
conducts annual environmental inspections in the presence

of environmental management unit experts and leaders.
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SANKO Anadolu'nun En Biyiik
Grubu Oldu

Ekonomist dergisince, merkezleri
Istanbul, Ankara ve Izmir digindaki
illerde bulunan sirketlere yonelik
gerceklestirilen  "Anadolu'nun  En
Buyuk 500 Sirketi” arastirmasinds,
SANKO Grubu'nun 12 sirketi
listeye girdi. Sirketlerin 2018
yil verileri baz alinarak yapilan
galismaya gore, listede SANKO
Grubu sirketlerinden Sanko Tekstl,
Sanko Dis Ticaret, Super Film Ambalgj, Cimko Cimento ve
Beton, Sanko Pazarlama Ithalat Ihracat, TechData, Sanko
Enerji, Sayinlar Gida, Enko Enerji, MST Is ve Tanim Makinalari,
Sanko Ruzgar ve Bartin Cimento bulunuyor. SANKO Holding,
Ekonomist dergisi Anadolu SO0 Arastirmasinda 4 yildan beri
en ¢ok sirketi bulunan grup olarak yerini korudu.

Anadolu 500 Arastirmasinin sektorel degerlendirmesine
gore, Super Film Ambalaj, ambalaj sektérunde listeye giren
9 sirket arasinda ikinci, TechData, bilisim sektorinde birinci,
¢gimento sektorunde 10 sirket arasinda Cimko Cimento ve
Beton birinci, Bartin Cimento dokuzuncuy, enerji sektorinde
20 sirket arasinda Sanko Enerji dokuzuncu, Enko Enerji
14'0ncu, Sanko RUzgar 19'uncu, makine sektdrinde MST g
ve Tanm Makineleri yedinci sirayi ald.

SANKO Holding Onursal Bagkani Abdulkadir Konukoglu,
kardesleriile birlikte yatinmlar planlarken adeta slogan haline
gelen ve kendisinin soylemiolan “Dunyada Turkiye, Turkiye'de
Gaziantep” ilkesi dogrultusunda hareket ettiklerini soyledi.
Yatinmlar planlarken oncelikle Gaziantepte yapilabilirligi
Uzerinde durduklarini, olmuyorsa komsu illere yoneldiklerini,
0 da olmazsa baska illere yatinm yaptiklarini, ancak hicbir
sekilde Turkiye digina yatnm yapmadiklarnni  belirten
Konukoglu, "Gaziantep yasam alanimiz. Burada huzurluyuz,
mutluyuz. Gaziantep'ten yola giktik, Gazianteplilerle basardik,
galisanlarimizla birlikte galistik, buyuduk. Bunu higbir zaman
g0z ardi etmeyiz’ dedi.
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12 companies of the SANKO
Group were listed in the “Top
500 Companies of Anatolia”
research conducted for the
companies whose head offices
are situated in provinces other
than Istanbul  Ankarg,  and
lzmir, by Ekonomist magozine.
According to the research
conducted on the basis of the
2018 data of the companies, the list includes SANKO Group
companies, namely Sanko Textiles, Sanko Foreign Trade, Super
Film Packaging, Cimko Cement and Concrete, Sanko Marketing
Import Export, TechData, Sanko Energy, Sayinlar Food Enko
Energy, MST Construction and Agriculture Equipment, Sanko
Wind, and Bartin Cement The SANKO Holding has maintained its
position as the group with the most companies for four years in

Economist magazine's Anadolu 500 Research.

According to the sectoral evaluation of the Anatolian 500
Research, Super Film Packaging is the second among nine
companies listed in the packaging sector; TechData is the first
in the informatics sector; Cimko Cement and Concrete is the
first and Bartin Cement is the ninth in the cement sector among
the 10 companies; Sanko Energy is ninth, Enko Energy is 14th,
and Sanko Wind is 19th among the 20 companies in the energy
sector; ond MST Construction and Agriculture Equipment is
seventh in the machinery sector.

Abdulkadir Konukoglu, SANKO Holding Honorary President,
said that while planning investments together with his siblings,
they acted in line with the principle of “Turkey in the World
Gaziontep in Turkey,” which has almost been a slogan and which
is his own saying. Konukoglu stated that when planning their
investments, they primarily focus on the possibility of making
them in Gaziantep and they look to the neighboring cities if it is
not possible, and to other cities if it is also not possible, but they in
no case invest outside of Turkey. He said, ‘Gaziontep is our living
area. We are peaceful and happy here. We set off from Gaziantep
and succeeded with the people of Gaziontep. We have worked
and grown together with our employees. We never ignore this.



CIMKO’YA 127 Milyon Dolarlik
Satis
127 Million-USD Sales to CIMKO

Cimsa, 2 fabrika ve 8 tesisini Sanko Holding'in istiraki Cimko
Cimenta'ya 127 milyon dolara satiyor.

Sabanci Holding istiraki Cimsa, Nigde Cimento Fabrikasi,
Kayseri Cimento Fabrikasi, Ankara Cimento Ogutme Tesisi
ile Basakpinar, Ambar, Nevsehir, Cirgalan, Aksaray, Eredli ve
Kahramanmaras Hazir Beton tesislerini Sanka Holding'in
istiraki  Cimko Cimento'ya satiyor. Yapilan agiklamada
s0z konusu tesisler ve tesislerde yer alan sabit varliklar
ile baglantil diger varliklar, KDV hari¢c 127 milyon dolar
karsiidl TL bedelle Cimka Cimento'ya devri igin varlik satis
sozlesmesi imzalandigini duyurdu. Agiklamada sozlesmenin
Rekabet Kurumu onayi dahil gerekli yasal onaylarin alinmasi
sartina bagli olarak ve kapanis tarihinde duzeltmelere tabi
olmak kaydiyla imzalandidi belirtildi. Ote yandan Cimsa 10
Eylulde yaptdi agiklama ile de bagl ortakliklarindan Cimsa
Adriatico SR L'deki yuzde 70 payinin tamaminin Hollanda'da
yerlesik Cimsa Sabanci Cement BV'ye satiimasina Karar
verildigini hatirlatarak "Kapanis tarihli finansal tablolardaki
degerlere gore yapilan duzeltmeler sonucunda nihai satis
bedeli 4.588.922 dolar olarak hesaplanmis olup nihai tutar
ve aranlara tabloda yer verilmistir’ denildi.

Cimsa is selling its two plants and eight facilities to Cimko
Cement, an affiliate of the Sanko Holding, for 127 million dollars.

Cimsa, which is an affiliate of the Sabanci Holding, is selling its
Nigde Cement Plont, Kayseri Cement Plant, Ankara Cement
Grinding Facility as well as Bagakpinar, Ambar, Nevsehir,
Cirgalon, Aksaray, Eregli ond Kohramanmaras Ready Mixed
Concrete Facilities to Cimko Cement, an affiliate of the Sanko
Holding. It was announced in the statement made that an
asset sales agreement had been signed for the transfer of
the facilities in question and other assets related to the fixed
assets in the facilities to Cimko Cement in exchange for a value
of 127 million dollars excluding VAT. In the staterment, it was
specified that the agreement had been signed in line with the
condition of receiving the necessary legal approvals, including
the approval of the Competition Authority, and of being subject
to corrections on the closing date. On the other hand, with
its statement on September 10, Cimsa reminded that it was
decided to sell its 70% share in Cimsa Adrigtico SRL, one of
its subsidiaries, to Cimsa Sabanci Cement BV situated in the
Netherlands, and said, "As a result of the adjustments made in
line with the values in the closing dated financial statements,
the final sale price was calculated as 4588922 USD and the
final amount and ratios are provided in the table.
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AKCANSA 7 Odiil Birden Ald:

AKCANSA Receives Seven Awards at Once

Akgansa, ‘Stevie Awards for Great Employers’ programinda
4'0 altn, 2'si gumuas ve li bronz olmak Uzere toplam 7
0dul kazanarak onemli bir basariya imza atti. Akgansa,
insan odakli calismalari ve sektorUnun insan kaynaklar
yonetimindeki dijital donusumune katki sunan yenilikgi
projeleri ile elde ettigi basarlar, saygin platformlar
tarafindan kazandigr oduller ile taclandinyor. Kurum, is
dunyasinin global diuzeyde saygin ¢dul platformlarindan
‘Stevie Awards for Great Employers’ programinda kazandig
odullerle 6nemli bir basari elde etti.

ATIKLAR BOSA GITMiYOR

Hem karada hem denizde enerji BuyUkcekmece
Akgansa Fabrikas'nin atiklar enerjiye  dondsturdugunu
anlatan Akcansa Genel Mudurd Zeki Kanadikirk; “Tum
fabrikalarimizda ortalama 500 bin ton/yll Uzerinde stigin
geri kazanimini sagliyoruz. Sektor ortalamasinin - ¢ok
Uzerindeki  alternatif yakit kullanim oranimizla  karbon
emisyonunun iklim Uzerindeki olumsuz etkilerini bertaraf
etmek icin Uzerimize dusen sorumlulugu yerine getiriyoruz.
Sadece Buyukcekmece fabrikamiz ile son S yilda tonlarca
atg ekonomimize geri kazandrarak, Istanbulun atik
sorununa ¢ozum ortag olduk” dedi. Sirket, ayni zamands,
surdurulebiliflik anlayisinin, deger zincirinin tum halkalarina
yaylmasini tesvik ederek, gevresel etkinin azaltimasindan
toplumsal fayda sagdlamaya kadar genis ve kapsamli olumlu
etki yaratmaya odaklaniyor. Akgansa Uretim asamalarinda
enerji verimligi ve Uretimde daha fazla oranda alternatif
yakit, biyokutle kullanimi gibi uygulamalaryla karbon
emisyonunu 2077'den bu yana yuzde 24 azalttl. 20714-
2020 ylllan arasinda aritma ¢gamurundan toplan 300.000
tondan fazla CO2 olugmasini engellemeyi basardiklarinin
altni gizen Akgcansa Genel Mudurt M. Zeki Kanadikirik; “Fosil
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Akgansa has undersigned a significant achievement by winning
seven awards at once, being four gold, two silver, and one bronze
awards, in the ‘Stevie Awards for Great Employers’ program. With
the awards it wins from prestigious platforms, Akgansa crowns
the achievernents that it has attained through its human-oriented
endeavors and innovative projects that contribute to the digital
transformation of the sector in human resources management.
The institution has had significant success with the awards it
won in the ‘Stevie Awards for Great Employers’ program, one of
the select global-level award platforms of the world of business.

WASTES ARE UTILIZED

Mentioning that Blyukgekmece Akgansa Plont transforms waste
into energy, both on lond and at sea, Zeki Kanadikirik, Akgansa
General Manager, said; “We ensure the recovery of more than 500
thousand tons/year of waste in all our plants. With our alternative
fuel utilization rate, which is quite above the sector average, we
fulfill our responsibility to eliminate the negative impact of carbon
emissions on the climate. We have been a solution partner to
Istanbul's waste problem, by recovering tons of waste to our
economy only with our Buyukgcekmece plant in the last five
years” The company at the same time focuses on creating a
widespread and comprehensive positive impact, ranging from
reducing environmental impact to providing social benefits, by
promoting the spread of its understonding of sustainability to
all rings of the value chain. With its implementations like energy
efficiency in production stages and the use of more alternative
fuels and biomass in production, Akgansa has reduced its carbon
emissions by 24 percent since 2017 Underlining that they
succeeded to prevent the formation of a total of over 300,000
tons of CO2 collected from the treatment sludge between the
years of 2014 and 2020, M. Zeki Kanadikink, Akgansa General
Manager, said, "We aim to recover potential alternative sources



yakit kullanimini azaltarak, potansiyel alternatif kaynaklari
olabildigince ekonomiye geri kazandirmayl hedefliyoruz.
Ruzgar ve atk 1sidan elde etligimiz enerji ile Uretimdeki
toplam enerji ihtiyacimizin yuzde 14'0n0 karsiliyoruz. Tum
fabrikalarimizda ortalama SO0 bin ton/yil Uzerinde atigin geri
kazaninim saglhyoruz.” diye konustu.

back to the economy by decreasing the use of fossil fuels, as
much as possible. With the energy we obtain from wind and
waste heat, we meet 14 percent of our total energy needs in
production. We ensure the recovery of more than 500 thousand
tons/year of waste on average in all our plants.”

CIMSA, Cimento ve Betonu
“Formulhane Blogu”yla Anlatacak

CIMSA Will E;\7,17[(/ll'l'1 Cement and Concrete With its
"Formiilhane” Blog

EEEE cimG&0

SABANCI Holding istiraki Cimsa, "Formulhane Blog”
sayfasiyla, cimenta ve beton uygulamalarinda dikkat ediimesi
gereken noktalan ve hangi Urdndn hangi uygulamada
kullanilabilecedine dair bilgileri paydaslariyla bulusturuyor.
Ismini, sirketin Ar-Ge merkezinden alan “Formulhane Blog”
ile musteri odakli yaklagimini surduren Cimsa blogunda,
¢imenta ve beton uygulamalarinda dikkat ediimesi gereken
noktalar ve hangi Urunun hangi uygulamada daha iy
sonuglar verebilecedine dair bilgileri paylasiyor. Formulhane
Blogta yapilacak duzenli paylasimlarla, uygulayicilardan
Urtnlere yonelik bilgi edinmek isteyenlere kadar genis bir
skalada kitleye hitap ediliyor. Blogda halihazirda, Kalsiyum
Aliminat Cimentodan Gri Cimento'ya, Ozel Betonlardan
Beyaz Cimento'ya kadar bilgiler yer alirken; ¢imentonun
hidratasyonu; beton dayaniklilik sorun ve ¢ozumleri; beton
dayanimini etkileyen faktorler; karo, yapi kimyasallar ve
prekast gibi segment bazli uygulamalarda beyaz gimentonun
sagladigl avantajlar; betonun yerlestirimesi, sikistirnimasi
islemlerinde ve kur kosullarinda dikkat edilmesi gerekenler;
¢imentolu sistemlerde gatlaklarin nasil olustugu gibi pek cok
icerik bulunuyor.

With its “Formulhane Blog” poge, Cimsa, a Sabanci Holding
affiliate, brings the points to be paid attention to in cement and
concrete applications and information about which product
could be used in which application, together with its stakeholders.
Cimsa, which continues its customer-oriented approach with the
"Formulhane Blog," which was named after the R&D center of the
company, shares the points to be paid attention to in cement
and concrete applications and information about which product
could be yield better resulsts in which application. A wide range
of people, from practitioners to the ones who want to learn about
products, are addressed with regular posts to be shared on the
Formulohane Blog. Information ranging from Calcium Aluminate
Cement to Gray Cement, from Special Concretes to White
Cement, is already available in the blog. The content is very rich
with the subjects like hydration of cement; concrete durability
issues and solutions; factors affecting concrete strength; the
advantages brought along by white cement in segment-based
applications like tiles, construction chemicals, and precast; points
to be taken into account in loying and compacting processes
and curing conditions of concrete; the way that cracks occur in
cementitious systems.
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CIMSAnin Entegre Faaliyet Raporuna
IADAdan Odiil

Cimsa'nin, ‘Yarinlar icin bugunu
sekillendiriyoruz' mottosuyla hazirlanan
2020 Entegre Faaliyet Rapory, Ingiltere
merkezli ‘Uluslararasl Faaliyet Raporu
Tasarim Odulleri IADA tarafindan ¢dule
layik goruldu. SABANCI Holding istiraki
Cimsa, dunya ¢apinda yillik faaliyet
raporlarini, estetik ve sanatsal acidan
degerlendirerek yaraticiigi odullendiren
"Uluslararas Faaliyet Raporu Tasarim
Odulleri  1ADA'ds, 2020 Entegre
Faaliyet Raporu ile Bronz Odul'in sahibi
oldu. Bronz Qdule lauk gorilen ve
Yarinlar igin bugunu sekillendiriyoruz’
mottosuyla hazirlanan Cimsa 2020 Entegre Faaliyet
Raporunda; sektorel ve ekonomik ongorulerin yani sira
sirketin yeni yatinmlar, ihracati, surdurdlebilirlik konusu da
dahil olmak Uzere hedefleri, finansal performansi, pandemi
stratejisi, uluslararasi marka kimligini guclendirmek adina
atugr adimlar ve satin alma planlar gibi tum verilere,
butUnsel bir bakis acisi ve yaratici bir tasanim anlayisiyla
yer veriligyor.

Drawn up with the motto “We shape todoy
for the future” Cimsa's 2020 Integrated
Activity Report  has  been  deemed
worthy of an award by the UK-based
“International - Activity  Report  Design
Awards IADA” Cimsa, an aoffiliate of the
SABANCI Holding, won the Bronze Award
with its 2020 Integrated Activity Report at
the ‘International Activity Report Design
Awards IADA" that rewards creativity by
assessing activity reports in terms of an
gesthetic and artistic perspective. The
Cimsa 2020 Integrated Activity Report,
which was deemed worthy of the Bronze
Award and which was prepared with the motto of “We shape
today for the future” includes the data like the company's
new investments, its exportation, targets including the issue of
sustainability, its financial performance, its pandemic strategy, its
steps it has taken to strengthen its international brand identity,
and its purchasing plans, in addition to sectoral and economic
predictions with @ holistic perspective and an understanding of
creative design.

BATICIM de Devir Tamamland:

Turkiye'nin cok ortakli firmalanindan Bati Anadolu Cimento
Sanayi'de (Batigim) hisse devri iglemi tamamlandi. Rekabet
Kurulu'nun onayinin ardindan Egeli, Grebene, Bukey ve
GuUnel ailelerinin sahip oldugu yuzde 38 yonetim imtiyazl
hisse ve yuzde 30 barsada islem goren hisselerin Ciftay
Ingaat ve Tashhit Ticarette devri kesinlesti. Satigin
gerceklesmesinin ardindan istifa eden yonetim kurulu
Uyelerinin yerine Yonetim Kurulu Baskanligina Sabit Aydin,
Yonetim Kurulu Basgkan Yardimciigina Gulant Candas,
yonetim kurulu Oyeliklerine Erdogan Gogen, Omer Cagdas
Selvi, Ali Kigla, Yusuf Kaya ve Mehmet Gokalp Ozkok
secildi. Yeni Batigim Yonetim Kurulu Bagkani Sabit Aydin,
bugune kadar aile sirketi statUsundeki Batigim'de kurumsal
yapinin esas alinacagini vurguladl. Hem grup sirketleri
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The share transfer transaction in Bati Anadolu Cimento Sanayi
(Baticim), one of Turkey's multi-partner companies, has been
completed. Subsequent to the gpproval of the Competition
Board, the transfer of 38 percent administrative privileged shares
and 30 percent stock-market-traded shares owned by the Egel
Grebene, Bukey, and Gunel families, in Ciftay Ingaat ve Toohhit
Ticaret, has been finalized. In place of the members of the board
who resigned following the sale, Sabit Aydin was elected as the
President of the Board of Directors, Gulont Candos as the Vice
President of the Board of Directors, and Erdogon Goden, Omer
Cagdas Selvi, Ali Kislo, Yusuf Kaya, and Mehmet Gokalp Ozkik
as the members of the Board of Directors. Sabit Aydin, the new
President of the Board of Directors of Batigim, underlined that a
corporate structure will be based on at Batigim, which had been



hem de aralarina yeni katilan Batigim'de istihdami artirmak
istediklerini kaydeden Aydin, "Ciftay'in ticari faaliyetlerine
Ege Bolgesi'ni de eklemenin heyecani ve kivancim
yasiyoruz. Bu satin almayla birlikte balge ticaretindeki
etkinligimizi artirarak izmirin ekonomisine kalici degerler
kazandirmay! hedefliyoruz. S6z konusu hisse alimi, Ciftay
acisindan sadece bir cimento fabrikasina yapilan bir yatinm
degeri tagimiyor. Izmir ve Stkede ki cimento fabrikas,
hidroelektrik santrali ve Aliaga'da liman isletmesi bulunan
Baticim Uye mevcut yatnmlanmizin gucune gug kattik”
dedi.

Kapasiteartiriciyatinmlaryapilacak Aydin, lojistik kanusunda
yetkin bir grup olarak Aliaga Nemrut Korfezi'ndeki
Batigcim Limaninda genigleme ve kapasite artinici yatinma
odaklanacaklarini belirtirken, mevcut fabrika sahasinin
tasinarak konut projesi gelistirimesi konusunda ise gelisen
durum ve sirketin diger hissedarlariyla yapacaklari gorusme
sonrasi karar vereceklerini dile getirdi. Ote uandan sirket
2027e bunyesinde barindirdigi 6 sirket, bini bulan istihdam
ve 15 milyar TL ciro hedefiyle giren Batigim'de hisselerini
devretmek isteyen Egeli, Grebene, Bukey ve Gunel
aileleriyle Ciftay Grubu arasindaki gorusme yaklasik 1 yil
sUrdu. Bu gorusmeler sonunda aileler hisselerini SS milyon

dalara devrederken, sirketin toplam degeri 5271 milyon dolar

olarak gergeklesti.

a family company until that day. Mentioning that they want to
increase employment both in group companies and in Batigim
that had just joined them, Aydin said, “We are excited about
and proud of having added also the Aegean Region to the
commercial activities of Ciftay. With this purchase, we aim to
bring permanent values to the economy of izmir by increasing
our effectiveness in the trade of the region. ‘The share
purchase in question is not only a value of an investment
in a cement plant for Ciftay. We have further increased the
strength of our existing member investments through Batigim,
which has two cement plants and a hydroelectric power plant
in lzmir and Séke and a port operation in Aliaga."

‘Investments to increase capacity will be made” Aydin
expressed that as a competent group in terms of logistics,
they will focus on expansion ond capacity-increasing
investment in Batigim Port in Aliaga Nemrut Bay. He added
that they will pass a decision regarding the development of
housing project by removing the current plant site, following
a meeting with other shareholders of the company. On the
other hand. the negotiations between the Egeli Grebene,
Bukey, and Gunel fomilies, who wanted to transfer their
shares in Baticim, which entered 2027 with six companies,
employment of 1,000 persons, and a turnover of 15 billion TL,
and the Ciftay Group continued about one year. At the end
of the said negotiations, the families transferred their shares
in exchange for 95 million dollars and the total value of the
company became 527 million dollars.
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SEZA CIMENTO Gtines Enerjisi Santrali
Yatirimui Yapacak

SEZA CEMENT Will Make A S

Elazig'da faaliyet gosteren Seza Cimento sirketi 6z
tuketim amacliolarak 21 MW gucunde gunes enerjisi
santrali yatirimi yapacak. Projenin gunes enerjisi
sektorunde yatinm, danismanlik, bakim onarim,
EPC, online satis ve toptan satis alanlarinda faaliyet
gosteren Gumbel Group sirketlerinden Heran Enerji
tarafindan hayata gegirilecegi agiklandi.

2021 yiinda hayata gecmesi planlanan proje ile
fabrikanin elektrik ihtiyacinin yuzde 30 oraninda
gunes enerjisinden saglanmasi  hedefleniyor.
Projenin imza toreni Seza Cimento Yonetim Kurulu
Bagkani Yasemin Acgik ile Gumbel Group Yonetim

Kurulu Baskani Mustafa Herdem'in  katilimiyla
yapidi. Toérende bir agiklama yapan Yasemin
Acik, "Sirketimiz bunyesinde verimliligimizi ve

gcevre bilincini daha da Ust seviyelere ¢ikarmak
adina 6nemli yatirimlar yapmistik. Bu kapsamda
hedeflerimizden biri de tUuketimimizi temiz ve
yenilenebilirenerji kaynaklarindan karsilamak. Simdi
bu hedefin ilk fazinda 6z tUketimimiz igin gunes
enerjisi santralimizi kurmak Uzere sozlesmemizi
Gumbel Group ile imzaladik. 2021 yili sonunda
devreye girmesini planladigimiz 6z tuketim gunes
enerji santrali projemiz, Elazig'imizin en buyuk o6z
tUketim gunes enerjisi santrali olacak” dedi.
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The company Seza Cement that operates in Elazi§ will invest
in a 21 MW solar energy power plant for self-consumption
purposes. It has been announced that the project will be
implemented by Heran Energy, one of the companies of
the Gumbel Group that operates in the fields of investment,
consultancy, maintenance and repair, EPC, online sales, and
wholesale in the solar energy sector.

It is aimed with the project planned to be implemented in
2027 to supply 30% of the electricity need of the plant from
solar energy. The signature ceremony of the project was held
with the attendance of Yosemin Acik, Chairwoman of the
Board of Directors of Seza Cement, and Mustafa Herdem,
Chairman of the Board of Directors of the Gumbel Group.
In her statement at the ceremony, Yasemin Acik said, “We
have made significant investments within our company to
bring our efficiency and environmental awareness to higher
levels. One of our targets within this scope is to fulfill our
consumption from clean and renewable energy sources. Now,
we signed our agreement with the Gumbel Group to establish
our solar power plant for our own consumption in the first
phase of this target. Our self-consumption solor energy
power plant project, which we plan to be commissioned at
the end of 2027, will be the largest self-consumption solar
energy power plant in Elazig."
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Prot. Dr. Yasemin Agik, Patronlar Anlatryor'un
Konugu Oldu

Elazi§ Is Kadinlari Dernegi ve Seza Cimento Yonetim Kurulu
Baskani Prof. Dr. Yasemin Acik, Dinya Gazetesinden
Vahap Munyar'in hazirlayip sundugu “Patronlar Konusuyor”
programinin konugu oldu. internetten yayinlanan “Patronlar
Konusuyor” programina konuk olan Prof. Dr. Acik, Baskil'e
kurulan, Cumhuriyet tarihinin en buyuk ozel ystinmi olan
Seza Cim ento'nun kurulus hikdyesini anlatt. Prof. Dr.
Yasemin Agik, “Fabrika 20711 ile 2014 yili Nisan ayi baslad..
Bana inanan arkadaslarimla beraber yola ¢iktik. 2014 ile
2016 ylllari arasinda fabrikayl kurduk. Ben bu donemde
Universitedeki gorevimden 3 yil Ucretsiz izin aldm ve gece
gunduz santiyede insaatin basinda durdum ve gok guzel
bir fabrika kurduk. Aslinda ben bu fabrikayl baska bir ilde
ya da liman icerisinde kurabilirdim. Higbir bolgesel tesvik
almadim. Yani bu fabrika Istanbul'da kurulsaydi auni paraya
kurulacakti ayni sekilde kurulacaktl. Ama benim amacim
higbir zaman para kazanmak olmadi hem bu bdlgeye bir
yatinm yapmis olayim, istihdami arttirayim hem de dogup
bdyudugumuz topraklara vefa borcumu 6deyeyim diye
diusundum” dedi.

Prof. Dr. Yasemin Acik, "Cimento fiyati soylenirken fabrika
teslim fiyatinin sdylenmesi lazim. 150 metre karelik bir evde
yuzde 3 oranda beton kullanildigini dusunun, bu betonunda
yuzde 30 ile 35 ancak gimento betonda yapilirken sadece
¢gimentodan yapilmiyor ki igine kimyasal konuluyor yani
sonugta betonun yuzde 30,35’ ¢gimento. Yani bu sekilde
baktiginiz zaman 150 metre karelik bir dairenin temeli
bahgesi ile birlikte hesapladiginiz zaman 1 milyon TLIik
dairelerde 7 lira 9 bin lira civarinda. Yani kalkip da butun
sucu bu sektore yuklemek cok dogru bir sey degil” dedi.

Acik, "DUnyanin en ucuz ¢imentosunu satiyoruz ve i
pazara daha ucuz satiyoruz. Cimento fiyatlan 35 dolar
seviyelerinde. Cin Dunya'da gimentoyu en ucuz satan
Ulkelerden birisi 70 dolara satiyor. Ortalama gimentonun
fiyati 100 dolarin altinda degil. Cimento aslinda bu kadar
maliyet artislarini da goz onune aldigimiz zaman aslinda
olmasi gereken fiyatin ¢ok altinda bir fiyata satiliyor. Bazen
zararna; maliyetin i¢ pazarina da ¢imento satiiyor ama
diger taraftan da dis pazara satis yaparak aradaki o edilen
zarari gidermeye calisiyor aslinda gimento sektord.” dedi.

Prof. Dr. Yosemin Acik President of Association of Elozig
Businesswomen and Chairwoman of the Board of Directors
of Seza Cement has agppeared as a guest of the “Patronlar
Konusuyor (Bosses Talk])” show prepared and presented by
Vohap Munyar from the Dinya News. Appeared as a guest of
the "Bosses Talk” program streamed on the Internet, Prof. Dr.
Acik told the establishment story of Seza Cement, the largest
private investment in the history of the Republic, founded
in Baskil. Prof. Dr. Yasemnin Agik said, “The plant started to
flourish in April 2071 and 2074. We set off for the journey
together with my friends who believed in me. We established
the plant between 20714 and 20716. During that period, | took
three-year unpaid leave from my job at the university and
stood at the construction site day and night we established
a beautiful plant. In fact, | could have established this plant
in another province or port. | did not receive any regional
incentive. That means that if this plant were established in
Istanbul, it would be established with the same price and in
the same way. My purpose, however, was never to make
money. | thought that | would have made an investment in
this region, | would increase employment, and | would pay my
debt of loyalty to the land where we were born and grew up.”

“When mentioning the cement price, the plant delivery price
must be mentioned. Consider that concrete is used at a
proportion of three percent in a 150 square-meter house.
Only 30 to 35 percent of that concrete is cement. When
concrete is made, it is not only made of cement; chemicals
are added. Eventually, 30 to 35 percent of that concrete of
the house is cement That is to say, when you consider it
this way and when you calculate the 150 square-meter flat
together with its foundation and garden, it is around seven to
nine thousand liras for million-TL apartment flats. So it is not
a very right thing to charge all the blame on this sector,” Prof.
Dr. Yasemnin Agik continued.

Acik said, "We sell the cheapest cement of the world and
sell it to the domestic market more cheaply. Cement prices
are about 35 dollars. China is one of the countries that sell
cement at the cheapest price in the world: it sells it for 70
USD. The average price of cement is not below 100 dollars.
Cement is actually sold at a price much below the price that it
must be sold at, when we take this many price increases into
account. Sometimes it is sold at a loss and to the domestic
market at a cost price but on the other hand the cement
sector is actually trying to compensate for the loss by selling
to the foreign market”
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MEDCEMden Silitke Emniyetine
3 Arag

Medcem Cimento, Silifke Uge Emniyet Mudurlugu'ne 3
adet arac bagisladi Silifke llge Emniyet Mudirlugine
badislanan 2021 Model araclar, oncelikle Mersin Emniyet
Mudurlugune teslim edildi. Araclar, polis giydirmelerinin
yapllmasinin ardindan Silifke lige Emniget Mudurligine
teslim edildi Araclarin bagislanma sureci ve teslimiyle ilgili
bilgi veren Medcem Cimento Genel Mudury Murat Kahysa,
"Ozel sirketlerin devlet kurumlanna verdigi destek oldukga
onemli. Can guvenligimizi ve huzurumuzu koruyan emniyet
teskilatimiza Medcem Cimento olarak katkida bulunmaktan
dolayl oldukga mutlu ve gururluguz. Silifke lige Emniyet
MUudurlugine teslim edilen araglar, iige merkezinde ve liceye
bagli bolgelerde guvenlik hizmetlerinde kullanilacak. 3 aragla
baslayan bu destedimizin, onumuzdeki donemlerde devam

etmesini diliyoruz” dedi.

Medcem Cement has donated three vehicles to Silifke District
Security Directorate. The 2027 Model vehicles donated to
District Security Directorate were first delivered to Mersin
Security Directorate. The vehicles were delivered to the
Silitke District Security Directorate after carrying out police
dressings. Murat Kahya, Medcem Cement General Manager,
who provided information about the donation process and
delivery of the vehicles, said “The support provided by
private companies to state institutions is very important.
As Medcem Cement, we are very happy with and proud of
having contributed to our police force that safeguards our life
security and peace. The vehicles delivered to Silifke District
Security Directorate will be used in security services in the
district's center ond in the areas cffiliated to the district.
We hope that this support of us, which started with three
vehicles, will continue in the forthcoming periods.”

MEDCEM den 210 Mllyon Dolar Yatmm

210 Million

Medcem Cimento, 210 milyon Amerikan dolan yatinm ile
Mersin'de bulunan mevcut fabrikasinin kapasitesini yillik 3,5
milyon ton Klinker Uretiminden 6,5 milyon tona gikaracak.
Yaklasik %90'lik bir kapasite artisi saglayacak yeni yatinm ile
Medcem Cimento, dunyanin en buyuk gimento fabrikasina
sahip Ureticiler arasinda yer alacak. Yatrnim icin gerekKli
her tUrld yasal izin sUrecini tamamlayan ve gerekli ana
ekipmanlarin alimi icin Alman menseili firmalarla anlasan
Medcem Cimento, imalat galismalarina aktif olarak baslarken,
diger yandan fabrika sahasindaki ingaat calismalarina hiz
verecek. 20271 Agustos ayl basinda ise ingaat islerine agirlik
verecek Medcem Cimento, 210 milyon dolarlik yatirnmi
ekseninde gergeklestirecegi galismalarini 20 aylk surede
tamamlayarak, 2023 yilinin ik ceyreginde yeni uretim
hattinda Uretime baslayacak.
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Medcem Cement will increase the capacity of its plant in
Mersin from the clinker production of 3.5 million tons to 6,5
million tons per annum, with an investment of 210 million
US dollars. With the new investment that will provide an
approximately 90% capacity increase, Medcem Cement will
toke place among the producers with the largest cement
plants in the world. Having completed all kinds of legal
permit processes for the investment and come to terms
with German companies for the purchase of the necessary
main equipment, Medcem Cement will actively start the
production works on the one hand, and it will accelerate the
construction works at the plant site on the other. Medcem
Cement, which is about to put the weight on construction
works at the beginning of August 2027, will start production
on the new production line in the first quarter of 2023 by
completing its endeavors that it will realize in 20 months on
the axis of its 210 million-SUS investment.



Toplam c¢alisan sayisi surekli taseronlarla beraber SO0
kisi olan Medcem Cimento, gergeklestirecegi yatnm ile
istihdama da 6nemli oranda katkida bulunacak. Yeni yatinmin
ardindan direk ¢alisan sayisinda asgari %30 bir istihdam artis!
s0z konusu olacak. Karnenin ve Tunus'ta 6gutme tesisleri,
Rusya'da ve Kuzey Kibris Turk Cumhuriyetinde terminalleri
bulunan Medcem Cimento, yskin zamanda onemli bir
pazar olan Amerika Birlesik Devletlerinde de yeni bir
terminal agacak. ABD'deki terminal yatinmina dair arastirma
galismalart baglatan Medcem Cimento, yeni terminalle ilgili

gorusmelerini yakin zaman iginde sonuclandiracak.

Yatinm planiyla ilgili agiklamada bulunan Medcem Cimento
Genel MUdurl Murat Kahya: “Sirket olarak kisa vadede
baslamayl dusundugumiz yatnm planlaniniz ve galis
malaniniz son hizla devam ediyor. Geng bir sirket olsak da
sektérun en onemli oyuncularindan birisiyiz. Tek hatta
Ulkemizin ve Avrupa'nin en buyuk tesisiyiz. 210 milyon dolar
yatinmimiz ile Mersinde bulunan fabrikamizda yaklasik
%390k bir kapasite artisi saglayacagiz. Yeni ystinmimiz ile
dunyanin en buyuk cimento Ureticilerinden biri, Ulkemizin
en buyuk tesisi ve ihracatgisi olacagiz. Global pazarda bir
numarall Turk gimento markasl' olma hedefimize ulagmak

istiyoruz.” dedi.

Medcem Cement, whose total number of employees is S00

persons with the inclusion of permanent subcontractors,
will contribute significantly to employment through the
investment it will make. After the new investment, there will
be a minimum 30% employment rise in the number of direct
employees. Medcem Cement, which possesses grinding
facilities in Karnenin and Tunisia and terminals in Russia and
the Turkish Republic of Northern Cyprus, will open a new
terminal soon in the United States of America, which is an
important market. Having started research studies on the
terminal investment in the US, Medcem Cement will soon
finalize its talks about the new terminal.

In his statement about the investment plan, Murat Kahyg,
Medcem Cement General Manager, said: “Our investment
plans and endeavors that we, as the company, consider
storting in the short term continue at full throttle. Even if
we are a young company, we are one of the most important
actors in the sector. We are the largest facility in our country
and Europe when it comes to a single line. We will ensure
approximately S0% capacity-increase in our plont in Mersin
through our investment of 210 million dollars. With our new
investment, we will be one of the largest cement producers
in the world and the largest facility and exporter of our
country. We want to achieve our target of becoming the
number one "Turkish cement brand'’ in the global market.”
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KIPAS “Turkiye'nin Ilk 1000 Thracatcisi"nda
Yer Ald:

TIM (Turkiye Ihracatcilar  Birlig)  tarafindan  19'uncusu
gergeklestirilen  Turkiye'nin ik 1000 ihracatgisi 2020
arastirmasinin sonuglar agiklandi. Kahramanmaras basta
olmak Uzere Turkiyenin cesitli illerinde yatinmi olan ve
1984 yilindan itibaren tekstilden edindigi tecrubeleri enerji,
kadit, cimento, lojistik ve egitim alanlarina aktaran ve bugun
11 bin ¢alisanl, 6 ana sektorde 1 milyar dolarnn Ustunde
cirosu ile Kipas Holding basarilanyla adindan stz ettirmeye
devam ediyar. Son olarak Kipas Holding e badli sirketlerinin
ihracatlanni gerceklestiren Kipas Pazarlama AS: Turkiye'de
ihracat gerceklestiren firmalarin yilik performanslarina ve
bircok detayh analiz sonuclanyla hazirlanan “Turkiyenin ik
1000 ihracatgist” listesinde yer aldi Yaklasik 100 dlkeye
ihracat gergeklestiren Kipas Holding, listede Turkiye

siralamasinda 112. sirada yer aldi.

Bu yll 200 bin metrekaresi kapal, 310 bin metrekarede,
Turkiye'nin 300 milyon dolarlik kagit ithalatini sonlandirmasini
saglayacak ve 225 milyon dolar da ihracat gergeklestirerek,
toplamda 525 milyon dolar cari agigin kapanmasina destek
verecek alan Kipas Holding'e bagl Kipas Kagit isletmelerinin
Aydin Soke'deki Avrupa’nin en buoyuk kagrt yatinminin tam
kapasite Uretime kisa sure icerisinde gegmesi bekleniyor.
Tekstil yatinmlarinda ise geri donusum tesisini devreye alan

Kipas Holding, Open-End ve yeni modern dokuma tesislerini
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The results of Turkey's top 1000 exporters 2020 research
conducted by TIM (Turkish Exporters’ Assembly] for the
19th time have been announced. Kipas Holding, which
has investments in various cities of Turkey, particularly
Kohramanmaras, and which has transferred its experiences it
had acquired from textiles since 1984 to the fields of energy,
paper, cement, logistics, and education, continues to make
its name become the talk of the town, with its 11 thousand
employees and a turnover of over one billion dollars in six main
sectors today. Kipas Pazarlama A.S, which has conducted the
exports of the companies affiliated to the Kipas Holding, was
lastly included in the “Turkey's Top 1000 Exporters”list. The list
is drawn up based on the annual performance of companies
exporting in Turkey and numerous detailed analysis results.
The Kipos Holding that exports to approximately 100
countries took T12th place in Turkey ranking on the list

The investment, which is the largest paper investment in
Europe, made by Kipas Paper Enterprises affiliated to the
Kipas Holding, in Aydin's district of Scke is expected to switch
into full capacity production in a short time this year. The
company will ensure that Turkey will bring its paper imports
of 300 million dollars to an end. It will support the closing of
the current account deficit of 525 million dollars by exporting
with a total value of 225 million dollars. The entity will perform
such activities in a total area of 310 thousand square meters,
of which 200 thousand square meters are indoor. When
it comes to textile investments, Kipas Holding, which has
commissioned the recycling facility, is clearing the deck for



de devreye almaya hazirlanirken, Kahramanmaras'ta gunluk
1100 ton musir kullanilacadi bir nisasta fabrikasl Kurarak
bolge ¢iftcisine de buyuk katki saglayacak.

Konuyla ilgili bir aciklama yapan MHanefi Oksiz, “Kipas
Halding clarak surekli yatinm, Uretim, istihdam ve ihracatla
birlkte Kahramanmaras'n ve Turkiye'nin  kalkinmasini
hedefliyoruz. Bu hedeflerimizle birlikte editim, saglk ve
spor gibi birgok alanda da sosyal sorumluluk projelerimizle
kazandiklarimizi yine bu topraklara geri veriyoruz. Yerli Gretimi
artirarak Ulkemizin ekonomisine destek verirken Ulkemiz
adina yeni istihdam alanlarn acarak Ulkemizin ihracatina
da destek oluyoruz. Kisacas insanimizin dretim enerjisini,
rekabet enerjisini yatnma ve istihdama donusturerek
buyuyor ve gucleniyoruz. Bu basarida emegi gegen tum
Kipas Ailesi caliganlarina sonsuz tesekkurlerimi sunanm’
ifadelerini kulland.

commissioning Open-End and new modern weaving facilities.
By establishing a starch plant, where 1100 tons of corn will be
used on a daily basis, in Kahramanmaras, the company will
make a substantial contribution to the farmers of the region.

In his statement regording the subject MHonefi Oksiz
said, "As the Kipas Holding, we aim at the development of
Kohramanmaras and Turkey through continuous investment,
production, employment, and exports. With these targets, we
will give what we have achieved with our social responsibility
projects in many fields like education, health, and sports,
back to these sails. While we provide support to our country’s
economy by increasing domestic production, we also support
our country's exportation by opening new employment areas
for our country. In a nutshell, we are growing and becoming
stronger by converting the production energy and competitive
energy of our people into investment and employment. |
extend my endless thanks to all the employees of the Kipas
Family, who contributed to this success.’

Teknoloji ve Gelecek Odakli Yatirim

Cevreye verdiklerini snemle yenibir yatinma imza atacaklarini
belirten Bursa Cimento Genel Mudurd Osman Nemli, "Avrupa
Birligi'nde yururlikte olan cevre yonetmeliklerinden daha
fazlasina uyumlu olan, dogal hammadde ve su kullanimin
azaltan, dijital donusumuny  tamamlamig bir  fabrika
hedefliyoruz. Teknoloji ve gelecek odakli yatinmilara devam
edecegdiz’'dedi. 1966 yilindan bu yana ve su kullanimini
azaltan, dijital ¢imento Uretiminde faaliyet donusumuny
tamamlamis gosteren Bursa Cimento, buyume yolculuguna
devam ediyor. Bursa Cimento Genel Mudurd Osman Nemli,
2 milyon 850 bin ton/yil gcimento Uretim kapasitesine sahip
olduklarini belirterek, her tir insaata ve Insaat malzemesi
Uretim tesislerine Urun verdiklerini soyledi. 250 Kisilik bir
ekiple calistiklarnim ifade eden Nemli, “Surekli olarak bizimle
galisan alt yuklenicileri de dahil ettiimizde sayimiz S00'U
gegiyor. Sirketimiz gimento Uretiminin disinda yatinma  bir
profil gizerek Cemtas, Bursa Beton ve Roda Uman gibi bagli
kuruluslarin da onemli ortagi. Bagh sirketlerimiz de hesaba
kattgimizda bu ailenin icinde yer alan ¢alisan sayisi 1500'0
gegiyor” ifadelerini kulland.

Nemli, yeni bir yatinmi hayata gegireceklerini belirterek, “Cok
onemli bir yatinma basladik. Avrupa Birligi'nde yururlukte olan
gevre yonetmeliklerinden daha fazlasina uyumlu alan, bu
uyumu saglarken ithal Urunlere bagimiiigini daha da azaltan,

Expressing that they will undersign a new investment due to
the importance they attach to the environment, Osman Neml,
Bursa Cement General Manager, said, "We aim for a plant that
is even in excess of the compliance with the environmental
regulations in effect in the European Union, that reduces the use
of natural raw materials and water, and that has completed its
digital transformation. We will continue to invest in technology
and the future.” Bursa Cement that has reduced its water use
and that appears to have completed the transformation of its
operations in digital cement production since 1966 continues its
growth journey. Osman Nemli, Bursa Cement General Manager,
specified that they have a cement production capacity of two
million 850 thousand tons/year and that they provide products
to all kinds of constructions and construction material production
facilities. Mentioning that they work with a team of 250 people,
Nemli said, “When we include the subcontractors that work for
us on a constant basis, our number exceeds 500 peaple. Our
company is also an important partner of the subsidiaries like
Cemtas, Bursa Concrete, and Roda Uman, drawing a profile for
investments ather than cement production. When we take our
subsidiory companies into account, the number of employees in
this family exceeds 1500,

Nemli expressed that they will put a new investment into
practice and said, “We have started a very important
investment. We aim for a plant that is even in excess of the
compliance with the environmental regulations in effect in
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fabrika ici ellecleme ve tasima miktarlarini yuzde 50'den
fazla asag ceken, dogal hammadde bir fabrika hedefliyoruz”
diye konustu.

Degisik ¢imento tipleri ve alternatif hammadde kullanimi
Uzerine de galismalar yaptiklarini dile getiren Nemli, teknolaji
ve gelecek odakli yatinmlara devam edeceklerini sayledi.

Her tUr insasta ve insaat malzemesi Uretim tesislerine
urdn verdiklerini ifade eden Nemli, bircok buyuk projede
imzalarinin oldugunu  kaydetti. Nemli, "Bursada imzamizin
olmadigi buyuk proje yok gibi. Bursa'dski tum nitelikli Ust
seviye konut projelerinin bircogunda Bursa Beton ile birlikte
tercih edilen bir markayiz. Konut projeleri disinda Timsah
Arena, hizli tren, otoyol gibi projelere de cimento ve beton
tedarik ettik. Su anda da Turkiye'nin yerli otomabil fabrikasi
projesi TOGG igin degisik ara hizmet sadlayicilar Uzerinden
¢imento tedariki yapiyoruz” seklinde konustu. Yurtdising
da kapasitelerinin elverdigi oranda ihracat yaptiklanni dile
getiren Nemli, ana ihracat pazarlarinin Avrupa, Afrika ve Eski
Dogu Bloku Ulkeleri oldugunu soyledi.

the European Union, that further reduces its dependence
on imported products while ensuring such complionce, that
decreases the in-plant handling and carrioge amounts by
over 50 percent, and that uses natural raw material”

Expressing that they are also working on different cement
types and the use of alternative raw materials, Nemli said
that they will continue the investments with a focus on
technology and the future.

Nemli mentioned the fact that they provide products to all
kinds of construction and construction material production
facilities and that they have their signatures on numerous
large-scale projects. Nemli said, ‘It appears as if there is
no large project that does not bear our signature in Bursa.
We are a preferred brand together with Bursa Concrete in
most of all qualified upper-level housing projects in Bursa.
Apart from the housing projects, we also supplied cement
and concrete to projects like the Timsah Arena, high-speed
train, and highway. We are currently carrying out the supply
of cement for TOGG, Turkey's domestic automobile plant
project, via various intermediate service providers.” Stating
that they also export as much as their capacity allows,
Nemli said that their main export markets are Europe, Africa,
and the former Eastern Block countries.

TOGU Ile ADOCIM Arasinda Iyi Niyet

Anlasmasi

Tokat Gaziosmanpasa Universitesi ile
ADOCIM Cimento Beton Sanayi ve
Ticaret AS. Tokat Entegre Cimento
Tesisi arasinda iyi nigyet protokolu
Rektarluk
gergeklesen imza torenine TOGU

imzaland. makaminda
Rektord Prof. Dr. Bunyamin $ahin,
ADOCIM Cimento Beton Sanayi ve Ticaret AS. Tokat Entegre
Cimento Tesisi Mudur V. Levent Ulugay ve Kariyer Uygulama
ve Arastirma Merkezi Mudurd Dog. Dr. Dogan Bozdogan
katldi. Protokol kapsaminda ADOCIM Tokat Tesislerine
stajyer odrenci alimlaninda ve personel istihdsminda
Universite 6grenci ve mezunlarina oncelik taninacak. Ayrica
ADOCIM AS. ve Karigyer Merkezi tarafindan is basi egitimleri

saglanacak.
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ADOCIM

een TOGU and ADOCIM

A goodwill protocol was entered
into between Tokat Gaziosmanpasa
University (TOGU) and ADOCIM
Cimento Beton Sanayi ve Ticaret
AS’s Tokat Integrated Cement
Facility. In the signing ceremony
held at the Rector's Office, TOGU
Rector Prof. Dr. Bunyamin Sahin; Levent Ulugay, Deputy
Manager of ADOCIM Cimento Beton Sanayi ve Ticaret AS's
Tokat Integrated Cement Facility; Assoc. Dr. Dogan Bozdogan,
Manager of Kariyer Practice and Research Center, participated.
Within the scope of the protocol university students and
graduates will be granted priority in the recruitment of intern
students and staff employment to ADOCIM Tokat Facilities.
Moreover, on-the-job training will be provided by ADOCIMAS.
and Carrier Center.



Bu iilkenin temelinde biz varz
geleceginde de biz olacagiz

We are at the foundation of this country and
we will be in its future
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databases.
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Kirectas: Kalsine Kil Cimentosunun (LC3)
Incelenmesi - Bolum I- LC3 Hidratasyon
Mekanizmalari ve Uretimi

Ozet

Ingaat sektdrinun surdurtlebilirligi gittikge daha fazla dikkat
cekmekteyken, ¢imentonun  surdurdlebilifigini artirmaya
yonelik c¢alismalar da artmaktadir. Kiregtasl kalsine kil
cimentosu (LC3), kalsine kil ve kalker kullanimi ile gimento
Klinkeri kullanimini yan yarnya azaltmaya caligan cimento
trlerinden  biridir. Tasarim  olarak %50 c¢imento  Klinkeri,
%30 kalsine Kil, %715 kirectasl ve %5 algitast icermektedir.
Kalsine edildiginde Kkiller, kil tipine ve derecesine bagl
olarak cimento performansini asabilecek reaktif bir dzellik
kazanmaktadir. Cimento klinkerinin %30'u kalsine kil ve %15'i
kalker ile ikeme edilerek performanstan 6dun vermeden ve
hatta performansi arttirarak sistemin  surdurulebilirligi
iyilestirilebilmektedir. Azaltimis cimento Kklinker igerigi
nedeniyle, LC3 sistemleri genellikle normal cimentoya kiyasla
daha yavas dayanim kazanimina sahiptir ancak uygun
karisim tasarimi ile LC3 dayanim kazanci 3 gunde bile normal
cimentoyu gecebilmektedir. Onceki endustriyel denemeler,
LC3 teknolgjisinin oldukea saglam oldugunu ve mukavemet,
dayaniklilik veya reoloji ozelliklerinden 6dun vermeden
bircok yaygin gimento uygulamasinda kullanilabilecegdini
kanrtlamaktadir. Ayrica, LC3, kil kaynagina olan mesafeye bagli
olarak bazi diger tipik katkill gimentolardan daha ekonomik
olabilmektedir.

Anahtar Kelimeler: Kirectas! kalsine kil gimentosu, kalsine
kil, kalker, LC3 hidratasyonu, metakaalin.

1. Girig

Cimento, buyuk miktarlarda Uretildigi ve kullanildidi igin CO,
emisyonlart agisindan iyi s6hrete sahip bir malzeme dedildir.
Dunyadaki toplam yilik gimento Uretiminin 2030 yilina kadar

Cimento ve Beton Diinyast / Sayr: 153 / Eylul - Ekim 2021
Cement and Concrete World / No: 153 / September - October 2021

B Hazirlayan/ Prepared by : Ogul Can Yesilyurt, Prof. Dr. Ismail Ozgur Yaman
ODTU Ingaat Mihendisligi Balumu, METU Department of Civil Engineering

Abstract

As the sustainability of the construction sector draws
more attention, efforts to improve the sustainability of
cement are increased. Limestone calcined clay cement
(LC3 = LC%) is one of the cement types which tries to
limit cement clinker usage by half with the utilization of
calcined clays and limestone. It contains 50% cement
clinker, 30% calcined clay, 15% limestone, and 5% gypsum,
by design. When calcined, cloys gain a reactive property
which may surpass the ordinary Portland cement (OPC)
performance, depending on the clay type and grade. By
replacing 30% of the cement clinker with calcined clay
and 15% with limestone, the sustainability of the systemn is
improved without compromising the performance or even
improving it. Due to reduced cement clinker content, LC3
systems usually have slower strength gain than OPC, but
with proper mix design, LC3 strength gain may surpass
the OPC even at 3-days. Previous industrial trials proved
that LC3 technology is quite robust and can be utilized in
many typical cement applications without compromising
strength, durability, or rheology properties. Also, the
LC3 can be more economical than some common PPCs
depending on the distance to the clay deposit.

Keywords: Limestone calcined clay cement, calcined clay,
limestone, LC3 hydration, metakaolin.

1. Introduction

Cement is a notorious material in terms of CO,, emissions
since itis being produced and used in massive quantities.
Annual cement manufacture is expected to reach 5 billion



5 milyar tona ulagmasi beklenmektedir [1]. Cimento Uretiminde
cimento ikame malzemelerinin (CIMler) kullanilmasi, dzellikle
¢imento Uretiminin uygun sekilde optimize edilmedigi
geligmekte olan Ulkelerde CO, emisyonlarini azaltma
potansiyeline sahiptir. Ugucu kul, curuf ve kirectasl en yaygin
CiMlerdir fakat bu CIM'lerin temini bircok bdlgede sorun
olabilir [2]. Kalsine killerin gimento ikamesi olarak yeterliligi
kanrtlanmistir ve muazzam bolluklari nedeniyle birgok bolgede
erisilebilirlik sorunlarnin Ustesinden gelmek icin buyuk bir
potansiyele sahiptirler [3] Aurnica Kkalsinasyona uygun Kil
turlerinin de yaygin oldugu bilinmektedir [4], [5]

Gelecekte, cevresel kaygilar ve uygulama kaygilari
nedeniyle talebi karsilama agisindan curuf ve ugucu kil gibi
yaygin olarak kullanilan CiM'lerin olumsuz etkilenecegine
inanilmaktadir. Ornedin, R. Snellings [6], dinya ¢apinda
halihazirda sinirl olan yuksek kalite curufun (320-384 Mt/
yil), [7] cevresel kaygilar nedeniyle celik endustrisinde artan
geri donUsum sonucunda azalacagini belirtmektedir. Ayrics,
halihazirda ortaya ¢ikan ugucu kul, Uretilen cimentonun bir
kismini bir CIM olarak karsilayabilirken, gevre bilinci kaynakili
daha az komur yakma hedefleri nedeniyle ugucu kil de
curuf ile ayni endiseleri paylasmaktadir. Buna ek alarak,
tum ucgucu kuller, birgok uygulamada cimento ikamesi
olarak kullanilabilecek kaliteye sahip degildirler ve bu da
ucucu Kulun bir CIM olma potansiyelini azaltmaktadir [6]
Kiregtas! ise kaynakca zengin olmasina ragmen, %10'un
Uzerindeki miktarlarda tek ikame olarak kullanildiginda
betonda yuksek gozenekKlilige ve dusuk kaliteye sebep
olmaktadir [8].

Kil kalsinasyonu, ozellikle "‘metakaclin” clarak bilinen
oldukea reaktif bir Urunun Uretme biciminde onlarca yildir
bilinmekte ve kullaniimaktadir. Metakaolin, genellikle yuksek
dereceli kaolinit killerinin kalsinasyonu ile Uretilen bir mineral
katkimaddesidir. Kilin derecesi, saflidiniand kaolinit miktarini
tanimlar ve genellikle metakaolin Uretmek igin yuksek
kaalinit igerigine sahip killer tercin edilmektedir [S]. Killerin
kalsinasyonu 600-850°C arasindaki sicakliklarda yapilir ve
bu sicakliklar cimenta Uretimine gore dusuk oldugundan
kalsinasyon igin karmasik bir ekipmana ihtiyag duyulmaz,
geleneksel doner finnlar veya flas kalsinasyon uniteleri
kullanilabilinir [10,11]. Kil kaunaklari oldukga bol olmasina
ragmen yUksek derece kalsine kilden uretilen metakaolin,
kagit gibi bazi endustrilerde kullanilir ve fiyati yUksektir.
Bu nedenle yuksek derece kalsine killerin bir CIM olarak
kullanimi ekonomik degildir. Ancak, Scrivener ve arkadaslarinin
calismalari [10] ile Lozan Politeknik Universitesindeki (EPFL)
calismalar [12713] %50 6gutulmus Klinker, %30 kalsine Kil,
%15 kirectasl ve %5 algitasindan olusan standart bir Kiregtas!
Kalsine-Kil Cimentosu (LC3) karisiminin sadece %40 kaolinit
iceren bir kalsine kil ile normal Portland Cimentosu'nun

tonnes by 2030 [1]. Usage of supplementary cementitious
materials (SCMs) as partial cement substitution has o
high potential to reduce CO, emissions, especially in
developing countries where cement manufacture is not
properly optimized. Fly ash, slag, and limestone are the
most common SCMs, and the supply of these SCMs
can be a problem in many regions [2]. Calcined clays are
proven to be adequate cement substitutes, and they have
massive potential to overcome availability issues in many
regions due to their tremendous cbundance [3] Besides,
suitable clay types are known to be widespread [4] [5]

In the future, it is believed that most common SCMs
like slag and fly ash will be adversely affected in terms
of covering the demand due to environmental and
opplicational concerns. For example, R. Snellings [6]
states that the worldwide available high-quality slag
that already has a limited supply (320-384 Mt/year] [7]
may be reduced due to the increasing recycling in the
steel industry caused by the environmental concerns.
Besides, while available fly ash can cover up on @ portion
of the produced cement as an SCM, it shares the same
concerns as the slag due to reduced coal burning caused
by environmental awareness. Combined with this issue,
not all fly ash has the quality to be used as a cement
substitute in many applications, which further reduces fly
ash's potential [6] Although limestone is rich in resources,
it causes high porosity and poor quality in concrete when
used as a sole substitute in amounts above 10%. [8]

Clay calcination has been known and used for decades,
especially in producing a highly reactive product known
as ‘metakaolin’ Metakaolin is a mineral additive produced
by the calcination of kaolinite clays, usually with high
grade. The grade of clay describes its purity and kaolinite
content, and to produce metakaolin, clays with high
kaolinite content are preferred. in general [9] Calcination
of clays is done at temperatures between 600-850°C,
ond since the temperatures are low compared to the
cement production, no sophisticated equipment is
needed, and the calcination may be done in conventional
rotary kilns or flash calcination units [10,11]. While clays
are quite abundant, high-grade metakaolin is used in
other industries, such as paper, and is high in price. This
makes usage of high-grade calcined cloy as an SCM
economically not feasible. However, studies of Scrivener
et al [10] and Ecole Polytechnique Fédérale de Lausanne
(EPFL) [1213] show that in a standard limestone calcined-
clay cement (LC3) mixture which consists of 50% ground
clinker, 30% calcined clay, 15% limestone, and 5% gypsum,
a calcined clay with only 40% kaolinite is enough to obtain
a mixture that can be mechanically comparable to an
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(NPC) 7 gunluk dayanim performansina denk olabilecegini
kanrtlamistir [10714]. Bu, Kalsine killerin CIM olarak kullaniima
potansiyelini buyuk dlgude arttirmaktadir  cunky %40
kaolin icerigine sahip killere erismek yuksek safliktaki killere
erigmekten nispeten ¢ok daha kolaydir.

Bazi calismalar [1516] Kkirectasinin %15'e kadar ilave bir
cimento ikamesi olarak kullanilmasinin, kalsine Killerle birlikte
sadece mekanik ozelliklere fayda saglamakla kalmayip,
ayni zamanda azaltlmig gimento klinkeri nedeniyle CO,
emisyonlarini ve kiregtasinin klinkerden ucuz olmasi
nedeniyle de kalsinasyon maliyetlerini azaltabilecegini
kanrtlamistir[10].

Kiregtag! varliginda, ICM-cimento kangimlarinda (6rnegin,
Kiregtagl Kalsine Kil Cimentosu, LC3), bulunan aluminatlar,
karboaluminat fazlar olusturmak igin sulfat iyonlarini
tUketerek kalsiyum hidroksitlerle puzolanik reaksiyona
girmektedir [17]. Ayrica, bu reaksigyonlar ugucu kil
kanisimlar gibi baska Uclu kansimlar icin de calisimis ve
kanitlanmistir [15], [18]. Bu karnigimlardaki ikinci faz olugum
mekanizmalari “3.LC3'0n Hidratasyon Mekanizmalari”
bolumunde agiklanmaktadir.

2. Kiregtasi Kalsine Kil Cimentosu
(LC3)

Kiregtasinin veya kalsine kilin kullanimi yeni olmamasina
ragmen [19] bu teknolgjileri gimento klinkeri ile kombine
bir sekilde kullanmak gorece yeni bir teknoloji olarak kabul
edilebilir. Kalsine Kil, kiregtasl, cimento klinkeri ve algitasinin
karstirimasiyla olusan ¢imento Kkargimina Ingilizce
‘Limestone Calcined Clay Cement” denilmektedir. Bu isim
kisaltlarak da oncelikle LCCC, sonra LC? son olarak da
“LC3" haline gelmistir. Yan bir not olarak, herhangi bir LC3
kansimindaki Klinker miktari, LC3-X olarak belirtilir ki burada
X, Klinker yuzdesini belirtir. Ornegin, Klasik LC3 karigimi, %50
Klinker icerigi icerir ve LC3-50 olarak tanimlanabilir. LC3
karisimlar, yuksek dereceli muadillerinden daha bol ve daha
ucuz olan dusuk dereceli Killeri kullanmak igin tasarlanmistir.
Ayrica, kiregtasi eklenmesi kansimin ozelliklerini iyilestirir
ve CO, emisyonlarini %40 kadar azaltabilir. LC3-Projesi,
Isvicre Kalkinma ve Igbirligi Ajansi'min Iklim Degigikligi
Kuresel Programi tarafindan finanse edilen, LC3 teknolgjisini
gelistirmek igin arastirmalar yapmay ve bu surdurilebilir ve
potansiyel olarak daha ucuz gimento alternatifi hakkinda
farkindalig artirmay! amaglayan bir projedir [10,19,20].

LC3, gelismekte olan diger surdurUlebilir CIM bazli
kansimlarla karsilastinldiginda buyuk bir avantaja sahiptir.
Zira, LC3 herhangi bir yeni teknolojiye ihtiyag duymamakta
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Ordinary Portland Cement (OPC) mixture at 7 days [10,14]
This tremendously increases the potential of calcined clay
usage as an SCM because obtaining calcined clays with
around 40% kaolinite content is relatively much feasible
than pure kaolinite clays.

Several studies [15,16] proved that usage of limestone
as a further cement substitution up to 15%, along with
the calcined cloys, not only benefit the mechanical
properties but also reduce CO, emissions due to reduced
cement clinker and may offset the calcination costs due
to limestone being much cheaper [10]

With the presence of limestone, aluminates in the SCM
cement blend, such as Limestone Calcined Clay Cement,
undergo the pozzolonic reaction with the calcium
hydroxides to form carboaluminate phases with the
consumption of sulfate ions [17]. These reactions have
also been studied and proved for other ternary cement
blends such as fly ash blends [15] [18] Secondary phase
formation mechanisms are explained in Section 3 —
Hydration Mechanisms of LC3.

2. Limestone Calcined-Clay
Cement (LC3)

The use of limestone or calcined clay is not new [19] but
combining these technologies with the cement clinker is
a relatively new technology. The cement mixture made
from calcined clay, limestone, cement clinker, and gypsum
is defined as ‘Limestone Calcined-Cloy Cement” that
is commonly referred to as LCCC or LC? or simply LC3
mixture. As a side note, amount of clinker in an LC3 blend
is denoted as LC3-X where X determines the clinker
percentage. For example, most referred LC3 blend includes
50% clinker content and can be denoted as LC3-50. LC3
blends are designed to utilize low-grade clays that are more
abundant and cheaper than their high-grade counterparts.
Furthermore,  limestone  incorporation  improves  the
properties of the blend and may lead to up to 40% reduced
CO, emissions. LC3-Project s a project that is funded by the
Swiss Agency for Development and Cooperation's Global
Programme in Climate Change that aims to research to
develop LC3 technology and increase awareness of this
sustainable and potentially cheaper cement alternative

[1019.20]

LC3 has a major advantage compared to other emerging
sustainable SCM-based blends, since LC3 does not require
any new technologies and can even be manufactured by



ve Kuba ile Hindistan'daki denemelerde gosterildigi gibi,
uygun prosedur izlendigi surece eski ekipmanlarla bile
uretilebilmektedir. Ayrica, LC3 herhangi bir uzmanlik egitimi
gerektirmemekte ve Uretim prosedUrU bazi dider cimento
karisimlari kadar karmasik olmadidi icin oldukga saglam bir
teknoloji olarak kabul edilmektedir. LC3'ten ¢ati kiremitleri
ve prekast beton bloklar da Hindistan ve Kuba'da buyuk
bir basari ile Uretimistin. Cogu buyuk LC3 arastirmas,
Lozan Politeknik Universitesi (EPFL), Yapi Malzemeleri
Labaratuvarn ve LC3 Proje Direktart Prof. Karen Scrivener
ile yurutulmostur [20,271].

LC3 kompozisyonu su sekildedir: %50 cimento klinker,
%30 kalsine kil, %715 kalker (kirectagl) ve %5 alcitas! (Sekil
27). Bu bilesim, LC3'e genis uygulanabilirlik ve istenen
mukavemet dederleri verecek sekilde ozenle secilmistir.
Her bir bilesenin secilme nedenleri ve miktarlari sonraki
bolumlerde aciklanmistir.

limestone

15%

calcined clay

30%

the old equipment as long as the procedure is followed,
os trials in Cuba and India prove. Besides, LC3 does not
require any special training and can be considered a robust
technology since the manufacturing procedure is not as
sophisticated as some other cement blends. With great
success, roof tiles and precast concrete blocks out of
LC3 are manufactured in India and Cuba. Most major LC3
research are conducted in Ecole Polytechnique Fédérale de
Lausanne (EPFL), Laboratory of Construction Materials with
the Project Director Prof. Karen Scrivener [20.271]

LC3 composition is as follows: 50% cement clinker, 30%
calcined clay, 15% limestone, and 5% gypsum (Figure
217) This composition is carefully selected to give wide
applicability and desired strength values to the LC3. Reasons
to select each component and their amounts are explained
in the later sections.

gypsum

5%

clinker

50%

Sekil 2.1: LC3 kompozisyonunun yaygin tasviri. Kaynak: [20]

Figure 2.1: The common representation of the LC3 composition. Source: [20]

Su andas, farkll bolgelerde 25ten fazla LC3 uygulamasi
bulunmaktadir. Cok bahsedilen LC3 projelerinden biri,
Hindistan'in Jhansi kentindeki (Sekil 2.2) neredeyse
tamamen LC3'ten (%98) yapilmis ve 15,5 ton CO, tasarrufu
saglayan model evdir. Ayrica, ana insaat uygulamalarinda
LC3'Unfaydasinikanitlamakigin yapilmis baska LC3 projeleri
de vardir: Las Villas “Marta Abreu” Merkez Universitesi'ndeki
(UCLV) Kkaldinmlar (Sekil 2.3), Santa Clara'daki model ev
(Sekil 24), prefabrik tuglalar (Sekil 2.5) ve Orchhada bir
regulatar bendi (Sekil 2.6) LC3 arneklerinden bazilandir [20].

Currently, there are 25+ LC3 applications in different regions.
One of the highly praised LC3 projects is the model house
in Jhansi, India (Figure 2.2) which is almost entirely made
from LC3 (98%]) and saved 15.5 tons of CO,, Furthermore,
there are other LC3 various projects done to prove LC3's
utility for the main construction applications: Pavements in
UCLV (Figure 23] model house in Santa Clara (Figure 24),
prefabricated bricks (Figure 2.5), and a check dom in Orchha
(Figure 2:6) are some of the examples of LC3 [20]
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Sekil 2.2: LC3'ten yapilan, Jhansi, Hindistan'da Sekil 2.3: LC3'ten yapilan, Las Villas "Marta Abreu”

bulunan model ev. Kaynak: [20] Merkez Universitesi'nin kaldinm taslar. Kaynak: [20]
Figure 2.2: Model house in Jhansi, India, made Figure 2.3: Pavements at Central University
from LC3. Source: [20] ‘Marta Abreu” of Las Villas (UCLV). Source: [20]
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Sekil 2.4: LC3'ten yapilan, Santa Clara'daki Sekil 2.5: LC3'ten yapilan, prefabrik tuglalar.
model ev. Kaynak: [20] Kaynak: [20]
Figure 2.4: Model house in Santa Clara, made Figure 2.5: Prefabricated bricks made from
from LC3. Source: [20] LC3 Source: [20]

Sekil 2.6: LC3'ten yapilan, Orchha'daki kontral bendi. Kaynak: [20]
Figure 2.6: Check dam in Orchha, made from LC3. Source: [20]
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3. LC3'Un Hidratasyon
Mekanizmalari

Kalsinasyonun killere neden reaktivite verdigini anlamak, 1sil
islem sirasinda meydana gelen degisikliklerin incelenmesini
gerektiri.  En yaygin 3 Kil tury, kaolinit, montmorillonit
(simektit) ve illit, daha once termal davraniglari agisindan
incelenmistir [22-25]. Metakaolin olarak da bilinen kalsine
kaolinin ¢cok tatmin edici bir puzolanik davranisa sahip
oldugu ampirik olarak kanrtlanmistir ve icinde bulundugu
kansimlann  ozelliklerini onemli dlgude iyilestirmektedir.
[4,24-26]. Daha dnceki calismalar [22,23] montmorillonit
veya illitten Uretilen Kkalsine killerin reaktivitesinin kaolinit
kadar reaktif clmadiginikanrtlamaktadir ve bu da metakaolini
kiyaslandidinda Ustun kilmaktadir.

Scrivener ve ark. [11] her kilin reaktivitesinin neden dnemli
6lcude farkll oldugunu anlamak icin kaolinit, montmorillonit
ve illitin kalsinasyon islemi sirasindaki yapisal bozunma
degisikliklerini - incelemistir.  Killerin  yapisi  dort-yuzld ve
sekiz-yuzIi tabakalarin istiflenmesi ile olusmaktadir [26]
Kaolinitteki aluminosilikat, montmarillonit ve smektit igeren
Killerin U¢ katmanl yapisinin aksine, sadece iki katmandan
olugmakta, bu da kaoliniti sismeyen bir kil yapmaktadir [27].
YUksek sicaklik ile OH gruplarinin bozunmasi sonrasi, diger Kil
gruplarinda, aluminatlar silikatlarin arasinda hapsolmaktayken
kaolinitlerdeki

bu benzersiz yapisal 0ozellik sayesinde

aluminatlar buyuk lctde aciga cikmaktadir (Sekil 3:1).

AL,Si,0,(OH),

3. Hydration Mechanisms
of LC3

Understanding why calcination gives clays reactivity
requires an inspection of changes that occur during the
heat treatment. 3 most common clay types, kaolinite,
montmorillonite (smectite). ond illite, have previously been
studied in terms of their thermal behavior [22-25] Calcined
kaolin, also known as metakaolin, has been empirically
proven to have a very satisfactory pozzolanic behavior and
can significantly improve the properties of the blends when
utilized [424-26] Previous studies [2223] prove that the
reactivity of calcined clays produced from montmorillonite or
illite is not as reactive as kaolinite which makes metakaolin
superior in comparison.

Scrivener et al. [11] investigated the structural decomposition
changes of kaolinite, montmorillonite, and illite, which occur
during the calcination process, to understand why the reactivity
of each clay differs significantly. The stacking of tetrahedral
and octahedral sheets makes up the structure of clays [26]
Aluminosilicate in kaolinite is formed with only two layers, as
opposed to the three-layer structure of montmorillonite and
smectite clays, which makes kaolinite a non-swelling clay
[27] This unique structural feature also causes OH groups
to be in places where they greatly expose aluminates when
decomposed. In contrast, aluminates are trapped between the
silicate groups in other clay types (Figure 37).

(Sig)(AlLMg,Fe); 50,4(0H), (K,H,0)  Nag 44(Al; 5;Mgy 33)Si,0,4(0H),-(H,0)

Sekil 3.1: ) kaolinit, b) mantmorillonit ve ¢} illitin ideal yapisi/formulu. Kaynak: [28]

Figure 3.1: Ideal structure/formula of a) kaolinite, b) montmorillonite, and ¢) illite. Source: [28]
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Killerin  800-850°C arasinda gergeklesen kalsinasyon
islemi sirasinds, dihidroksilasyon islemine bagl olarak
kaolinitin kristal yapisi degisir ve oldukga reaktif bir Urun
alan metakaolin olusturur [28,30] Sekil 31de goruldugy
gibi, OH gruplan aynstiginda, kaalinit icinde aluminat
gruplan dogrudan agiga cikarken, kalsinasyon sirasinda
sabit kalan silikat yapisi, montmorillonit ve illit aluminatlarin
bir kismini hapsederek daha az aluminatin agiga cikmasina
sebep olur. Ayrica da kaolinit Killeri daha fazla hidroksil
grubu igerir [11]. Kisacas,, illit ve montmorillonitteki silikat
oryantasyonu tam dihidroksilasyondan sonra bile kristal
yapisinin kismen karunmasini saglamaktayken kaolinitteki
yapisal bozulma, yani aktivasyon, daha fazla olmaktadir.
Agrica, kalsinasyon sirasinda  aluminat  gruplarinin
konumu da degisir OH gruplar aynstginds, kaolinit
icindeki aluminatlarin kumeler olusturmak icin pozisyon
ve kordinasyon degistirdigi, 5-koordineli ve 6-koardineli
aluminatlarin  farkll reaktiflikleri nedeniyle de toplam
reaktivitenin daha da artud da dusunulmektedir [11,317]
Kaolinitin kalsinasyonunun 600°C'de tamamlandigi kabul
edilebilir, gunku hemen hemen tum hidroksitler 600°C'de
aynisir fakat montmarillonit veya illit killerinde ise tam
dihidraksilasyon icin 850°C'ye kadar sicaklik gerektirenilir.
Bu nedenle kalsine kaolinin (metakaolin), diger kalsine kil
turlerine kiyasla, ozellikle cimento Klinkeri, alcitasi veya
kiregtas gibi malzemelerle birlestirildiginde, LC3 veyas
dider kalsine kil karngimlarinda kullanim icin en yuksek

potansiyele sahip oldugu dusunulmektedir.

Onceki galigmalar [8,32,33] kiregtas ve metakaolin

kombinasyonunu incelemis ve kiregtasinin - mekanik
Ozelliklere olan katkisinin metakaolinle birlesince daha
da arttigi sonucuna varmistir. Bu olumlu etkinin, etrenjitin
manosulfoaluminattan ziyade kalsiyum monokarboalUminat
ve kalsiyjum hemikarboalUminata donusmesinden

kaynaklandigi  belirlenmistir  [15].  Monosulfoaliminat
olusmadigindan sistem fazladan serbest sulfata sahip
olacakti. Bu serbest sulfatlar, fazladan C-A-S-H jelinin
olusumuna katki  saglayarak sistemin  mukavement
kazanimini  arttiracaktr.  Kisacas, metakaolin  kaynakli
alumina, kalker ile sinerjik bir etkiye sahip olacak ve daha

yuksek ikame miktarina izin verecektir [15]

Antonive ark. [15] LC3 hidratasyonunu arastirmis ve etrenjit
olusumunu, kalkerin etkisini ve sulfat igerigi ile olusacak
kimyasal degisimlerianaliz etmistir. Sistemde fazla kalsiyum
iyonlari oldugunda, metakaolin, monokarboalUminat
hidrat olusturmak igin kalsiyum karbonat ile reaksiyona
girmektedir [15]:
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During the calcination process of the clays, which occurs
between 600-850°C, kaolinite's crystalline  structure
changes due to the dihydroxylation process and forms
metakaolin which is o highly reactive product [2930] As
shown in Figure 37, when OH groups are decomposed,
aluminate groups are directly exposed in the kaolinite,
whereas fewer aluminates are exposed in montmorillonite
or illite because of silicate structure, which remains stable
during the calcination, traps a portion of the aluminates.
Also, kaolinite clays incorporate more hydroxyl groups [11]
In short, kaolinite’s crystal structure is arranged in a matter
where it disorients mostly during the calcination compared
to the illite and montmorillonite’s crystal structure which
conserves itself even after complete dihydroxylation due
to the silicate orientation. Furthermore, the position of the
aluminate groups also changes during the calcination. When
OH groups are decomposed, aluminates in the kaolinite
change positions to form clusters which are suspected
to further boost reactivity since different reactiveness of
5-coordinated and 6-coordinated aluminates [1131]. The
calcination of kaolinite can be considered to complete
at 600°C since almost all the hydroxides decompose at
600°C, while montmorillonite or illite clays may require
temperatures up to 850°C for complete dihydroxylation.
Therefore, calcined kaolinite (metakaolin] is considered
to have the highest potential to be used in LC3 or other
calcined clay blends, compared to other calcined clays,
especially when combined with materials like cement clinker,
gypsum, or limestone.

Previous studies [83233] explored the topic of adding
limestone combined with metaokaolin, and their results
show that while limestone addition improved mechanical
properties of the blend, incorporation of metakaolin further
improved the benefits. This positive blend phenomenon is
determined to be caused by the conversion of ettringite
to the calcium monocarboaluminate ond the calcium
hemicarboaluminate rather thon the monosulfoaluminate
[15] Since monosulfoaluminate is not formed, the system
will have additional free sulfate to form additional C-A-S-H
gel and benefit the strength gain. In short, alumina sourced
by the metakaolin will have a synergized effect with the
limestone, and this will allow for a higher substitution cmount

[15]

Antoni et al [15] investigated the LC3 hydration and
analyzed the ettringite formation, effect of limestone,
and the chemical changes that will occur with the sulfate
content. When there are excess calcium ions in the system,
metakaolin reacts with the calcium carbonate to form
monocarboaluminate hydrate [15]:



A+ CC+3CH+ H,0 - C3ACC »H,,

Reaksiyonda goruldugu ve onceki bolumde aciklandidi
gibi, aluminatlarin ve Portlanditin miktari, etrenjitin
monokarboaluminat hidrat veya monosulfoaluminat
hidrata donUsumu sirasinda énemli bir rol oynar. Bu sureci
aciklamak icin NPC'nun temel hidratasyon mekanizmalarini
anlamak onem arz etmektedir. NPC su ile kanstirldiginda,
sistemin mukavemet ve mukavemet kazanimini dort ana
faz etkiler. Alit (C,S), cimento sisteminin erken dayanim
kazanimindan sorumlu ana faz oldugu icin genellikle
maksimuma ¢ikarimasi amaclanir. Belit (C,S) hidratasyonu,
C,S reaksiyonuna gore gok daha yavastir ve bu nedenle
ileri yas mukavemet kazanimina katkida bulunur. C.S
hidratasyonu ¢ok daha yavas oldugu igin, normal gimento
icin C,S kadar onemli olmadigi ve sadece dusuk isil
gimentoda ¢ok onemli oldugu tartismaya agik bir sekilde
belirtilebilir. Aluminat (C,A) en reaktif ve en fazla isi agiga
clkaran fazdir, reaktivitesini kontrol etmek icin kalsiyum
sulfat (CSH,) gerektirir. Ayrica, C,Anin mukavemet
katkisinin, C,S veya C,S fazlan ile kargilastinldiginda
ihmal edilebililir oldugu bilinmektedir. Hidratasyon, Ferrit
(C,AF] fazi igin C,Aya oldukga benzemektedir. Reaksiyona
giren alimina gogunlukla CA fazindan gelirken, C,AF
benzer sekilde (ancak daha dusik oranlarda) etrenijit,
hemikarboaluminat ve monokarboaliminat fazlari
olusturabilir [34], [35]. C,AF fazinin reaksiyon hizlar daha
ddsuk oldugu igin, aluminat kaynagi olmasi agisindan CA
fazi kadar onemli olmadigr soylenebilir.

Daha derin bir inceleme igin, cimento fazi hidratasyonlari
iki farkl gruba ayrilabilir: Kalsiyum silikatlarin (C,S ve C.S)
ve kalsiyum aluminatlarin (C,A ve C,AF) hidratasyonlar!.
Bir NPC sisteminde, kalsiyum silikatlar baskindir ve bunlar
mukavemet kazanimindan sorumlu ana fazlardir. Kalsiyum
silikatlar, su ile bulustugunds olusan iki kritik hidratasyon
Uronu vardir. Sertlesmis ¢imento hamurunun %10-20'si
olan kalsiyumn hidroksit (CH, Portlandit) ve %50-65'i alan
kalsiyum silikat hidrat (C-S-H, tobermarit). C-S-H, cimento
hamurunun yarisindan fazlasini kapladigindan, mukavemet
kazanimina en buyUk katkiyl saglamaktadir [36]. C-S-H
bilesimi oldukga degisken olmakla birlikte, birkag galisma
[37-41] C-S-H bilesiminin ¢ozeltideki kalsiyum/silikat (Ca/
Si) oranina bagli oldugunu kanrtlamistir. Lothenbach, Nonat
(2015) [42] konuyu analiz ederek C-S-H kompozisyonunun
Ca/Si oranina bagh degisimini siniflandirmistir.  Ca/Si
oranina dayali C-S-H bilesimi 3 farkli bolgeye ayrilabilir: Ca/
Si orani =0.7den dusuk oldugunda, C-S-H silika jel (SiO, jel)

Reaksiyon |
Reaction |

As seen in Reaction | and explained in the previous section,
the amount of aluminates ond the Portlondite ploys an
essential role during the ettringite’s conversion to either
monocarboaluminate hydrate or monosulfoaluminate
hydrate. To explain this process, it is important to explain the
fundomental hydration mechanisms of the OPC. When OPC
is mixed with water, four main phases affect the strength
and strength gain of the system. Alite (C,S) is usually aimed
to be maximized since it is the main responsible phase
for early strength gain of the cement system. Belite (C,S)
hydration is much slower compared to the C,S reaction and
hence contributes to the strength gain at later ages. Since
C,S hydration is much slower, it is arguably not as crucial as
C,S for the standard applications cement and only crucial in
low-heat cement. Aluminate (C_A) is the most reactive and
the most heat-releasing phase and requires calcium sulfate
(CSH,) to control its reactivity. Moreover, CA's contribution
to strength is arguably negligible when compared to C,S or
C.S. The hydration is quite similar to the C A for the Ferrite
(C AF) phase: While reacting alumina mostly comes from the
C.A phase, C AF can form ettringite, hemicarboaluminate,
and monocarboaluminate phases quite similarly, but at
lower rates [34] [35]. Since C,AF reaction rates are lower,
they are arguably not as crucial as the C.A phase in terms
of being an aluminate source.

For deeper inspection, cement phase hydrations can be
divided into two groups: Calcium silicates which include
C,S ond C,S, and calcium aluminates CA and C AF. In an
OPC system, calcium silicates dominate, and they are
the main phases responsible for the strength gain. When
calcium silicates, C,S and C.S, hydrate, there are two critical
hydration products: Calcium hydroxide (CH, Portlandite)
which is 10-20% of the hydrated paste, and calcium silicate
hydrate (C-S-H, tobermorite) which is 50-65% of the
hydrated paste. Since C-S-H covers more than half of the
hydrated paste, it is the main contributor to the strength
gain [36] While C-S-H composition is quite variable, several
studies [37]-[41] have proven that the C-S-H composition
depends on the calcium to silicate (Ca/Si) ratio in the
solution. Lothenbach, Nonat (2015) [42] analyzed the issue
ond equilibrated the C-S-H composition based on the Ca/Si
ratio. The C-S-H composition based on the Ca/Si ratio can
be categorized into three different regions: When the Ca/
Si ratio is lower than =0.7, the C-S-H wiill co-exist with the
silica gel (SO, gel; when Ca/Si is higher than =15, C-S-H will
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ile birlikte var olmakta; Ca/Si =1.5ten yuksek oldugunda
ise C-S-H, Portlandit (C-H) ile birlikte var olmaktadir [43].
Normal bir Portland Cimentosunda Ca/Si orani 1.5ten
yuksektir (17 ila 2 arasinda) ve bu nedenle NPC hem
C-S-H jeli hem de C-H icermektedir [43] Ca/Si orani 0.7
ile 1.5 arasinda oldugunda, C-S-H jelinde mikroyapisal
degisiklikler olmaktadir, ancak Ca/Si orani yine de 1.5in
altinda oldugu igin kati C-H cokelmesi pek olasi degildir.
NPC karngimlarinda, bu Ca/Si araliginda (07 - 15), C-S-H
jeli olusturmak laboratuvar kosullar haricinde oldukga
zordur, ¢Unku cimento Klinkerinin Ca/Si orani bu araliktan
daha 6nce belirtildigi gibi yuksektir. Bu zorluk nedeniyle bu
bolgede olusan C-S-H jeli bazen “sentetik C-S-H jeli” diye
belirtiimektedir. Ca, Si ve Al aranlarina gore cesitli jellerin
olusumu Sekil 3.2'de gdsterilmistir.

CSH:CI81.7

co-exist with Portlandite (C-H) [43] In an Ordinary Portland
Cement mixture, the Ca/Si ratio is higher than 1.5 (between
17 to 2J; therefore, OPC wiill incorporate both C-S-H and
the C-H [43] When the Ca/Si ratio is between 0.7 and 15,
C-S-H gel will have microstructural changes, but solid C-H
precipitation will be unlikely since the Ca/Si ratio is below 15.
Forming C-S-H in this Ca/Si range (0.7 to 15] is unlikely to be
achieved in OPC mixtures and only in laboratory conditions
due to cement clinker having higher Ca/Si ratios; thus, C-S-H
formed in this region is sometimes notated as “synthetic”
C-S-H. The formation of various gels with respect to Ca, S|,
and Al ratios are shown in Figure 3.2.

SiO,

Sekil 3.2: Ca0, Si0, ve ALLO, miktarlarina gore farkli hidratasyon fazlarinin olusumu. Kaynak: [43]
Figure 3.2: Formation of different hydration phases with respect to Ca0, SiO,, and ALLO, amounts. Source: [43]

Ca/Si oraninin yanisira, alumingumun (Al) varligi da C-S-H
jelindeki Si yerine Al ikamesi nedeniyle cok onemlidir.
Kalsiyum aluminatlar (C,A ve C,AF), genellikle eklenen algi
tarafindan sisteme sadlanan sulfatlarla reaksiyona girerek
etrenjit (C-A-S-H) olusturur. Etrenjit, alumingum  yerine
demirin (Fe) oldugu bazi diger formlara da sahip oldugundan,
cogunlukla “aluminat ferrit tri (Ug)” anlamina gelen "AFt” olarak
adlandirilir. AFt fazlar, gozeltideki anyonlara bagh olarak diger
fazlara donusUr ve donustUrUimus fazlar, “aluminat ferrit
mono (tek)” anlamina gelen "AFmM" olarak adlandiriir. NPC
karisimlar, kalsiyum silikatlar ile birlikte C A ve C,AF fazlarini
da icerir ve bu iki grubun hidratasyonu ile birlikte meydana
gelir. Yani NPC karisimlarinda hem C-S-H jeli hem de C-A-
S-H jeli olusumu gozlenmektedir. AFt ve AFm fazlari, bir NPC
sistemninde matris hacminin yaklasik %25'ini olugturur [44].
Cimento sistemlerinde etrenjit olusumu erken donemde
meydana gelir ve hangi AFm fazina donusturecedi gozeltideki
sulfat ve karbonat miktart ile belirlenir.
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Besides the Ca/Si ratio, the presence of aluminum [Al] is also
crucial due to the Si substitution by the Al in the C-S-H gel.
Calciumn aluminates (CA and C AF] react with sulfates in the
systemn that is usually sourced from the added gypsum to
form ettringite (C-A-S-H). Since ettringite con also include
other forms where Al is substituted by the Fe (iron), it is
mostly referred to as "AFt” which stands for ‘cluminate
ferrite tri" AFt phases convert into other phases based on
the anions in the solution, and the converted phases are
referred to as "AFm” which stands for the ‘aluminate ferrite
mono” OPC mixtures include C,A and CAF, along with
calcium silicates, and hydration of these calcium aluminates
occurs along with the hydration of calcium silicates. AFt and
AFm phases cover =25% of the matrix volume in an OPC
system [44] Ettringite formation occurs early in the cement
systems, and which AFm it will convert is determined by the
sulfate and carbonate amount in the solution.



8 ana gruba ayrilan pek ¢cok AFm fazi clmasina ragmen
[45], sadece bir kag tane AFm fazi kalsiyum aluminat
reaksiyonlarinda cak yaygin ve kritiktir: Monosulfoaluminat
(4Ca0-A1,0,-S0,12H,0) [46], hemikarboaluminat
(4Ca0-AL0,-0.5C0,12H,0) [43], ve monokarboaluminat
(4Ca0-AlL,0,-CO,11H,0) [47]. Bu fazlar arasindaki temel
fark, ¢ozeltideki sulfatlarin ve karbonatlarn, daha spesifik
olmak gerekirse SO, ve CO, = iyonlarinin miktarina baghdir.
Bir LC3 kansiminda, ¢imento klinkeri, kalsine kil, kiregtasi
ve algitasi en uygun sekilde ayarlanarak C-S-H jeli
olusumundan feragat etmeden C-A-S-H jeli olusumunun
maksimuma  cikarilmasi  amaclanmaktadir.  Asagida
belirtilen reaksigyonlar (Reaksiyonlar II, 1l IV ve V) etrenjitin
karboaliminat fazlarina donusuminu ve CO,? iyonlariyla
stabilize olugunu gostermektedir [48,49)]:

3CSH, + C3A + 26H — CoAS3Hs,

CEAS_gng + 2(:31"1 +4H — 3C4A§H12

SC4AS_H12 + ZI‘:C_ + 18H — CﬁAST;HaE + ZC4A€H11

C3A+CC+11H - C,ACH,;

Bir LC3 sisteminde, kalsiyum aluminatlar kalsiyum
silikatlardan daha baskindir ve mukavemet kazanimindan
sorumlu ana bilegiklerdir. Yani, LC3 sisteminde normal
C-S-H jeli olusumunun yanisira C-A-S-H'de ana baglayici
olmaktadir. Durdzinski ve ark. [50] silikat jeli (SiO, jeli),
aluminat jeli (AI(OH), jeli), etrinjit (C-A-S-H) veya tobermorit
jeli (C-S-H) gibi farkli fazlarin mukavemete olan etkisinin
kompozisyondan ¢ok fazin boyutu ile alakall oldugunu
ortaya koymustur. Etrenjit ve C-S-H jelleri, geleneksel
uygulamalar icin yeterince guclu bir matris fazi elde etmek
icin yeterince buyuktur ve boyutlar da nispeten benzerdir.
Ayrica, etrenjitin bir kisminin zamanla AFm  fazlarina
donusup diger baglayici fazlarla birarada bulunacagini
belirtmekte fayda vardir [15, 16, 48, 51-53].

LC3'te sistem igin gerekli kalsiyum silikatlann (C,S & C,S)
ana kaynag gimento Klinkerigken, CaCO, (C)nin kaynagi ise
kiregtasidir. Daha once agiklandigi gibi, C-S-Hjeli olusturmak
icin belirli bir Ca/Si orani (0.7) esigine ulasiimalidir. Ayrica Ca/
Si araninin artmasiyla C-S-H olusumu da artar. Sistemde

While there are many AFm phases with eight major
groups [45] only a few are critical and most common for
the calcium aluminate reactions: Monosulfoaluminate
(4Ca0-Al,0,-504-12H,0) [46], hemicarboaluminate
(4Ca0-AlL0,-0.5C0,12H,0) [43] and monocarboaluminate
(4Ca0-AL,0,-CO,-11H,0) [47] The main difference between
these phases depends on the sulfates and carbonates,
specifically SO,2 and CO,# amount in the solution. In the
LC3 mixture, clinker, calcined clay, limestone, and gypsum
have their contribution to maximizing C-A-S-H formation
with minimal C-S-H compromise and proper setting time.
Following reactions (Reactions Ii, il IV, and V) show the
ettringite stabilization with CO,? ions, where ettringite
converts to carboaluminate phases [4849]

Reaksiyon |l
Reaction Il

Reaksiyon Il
Reaction Il

Reaksiyon IV
Reaction |V

Reaksiyon V
Reaction V

For an LC3 systemn, calcium aluminates dominate rather
than calcium silicates, and they are the main compounds
responsible for the strength gain. Thus, in the LC3 system,
C-A-S-H becomes the main binder while C-S-H gel also
occurs normally. Durdzinski et al. [50] states that the
strength contribution of binding gels, such as silicate gel
(Si0, gel) aluminate gel [AIOH)3 gel), ettringite (C-A-S-H) or
tobermorite gel (C-S-H) is related to their size rather than
their composition. Ettringite ond C-S-H gels are large enough
to obtain a strong enough matrix phase for conventional
applications, and that their sizes are relatively similar. Note
that a portion of the ettringite will convert to AFm phases
with time, and AFm will co-exist with the binding phases in
LC3 systems [15, 16, 48, 51-53]

In LC3, the cement clinker is the primary source of the
calcium silicates (C,S & C,S) and limestone is the primary
source of CaCO, (C] that are required for the system. As
previously explained. a certain Ca/Si ratio (0.7 threshold
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¢imento Kklinkeri hi¢ olmadidinda veya %50'den daha az
oldugunda Ca/Si araninin azalmasiyla C-S-H olusumu, yani
mukavemet olumsuz etkilenir. Hatta Ca/Si orani 0.7'nin
altina duserse silikat jeli olusumuna neden olur. Boyutu ve
baglama kapasitesi nedeniyle silikat jelinin mukavemete
katkisi C-S-H jeline kiyasla gok daha azdir [54].

Sistemde yeterli sUlfat olmadidinda, ornegin  alcrtas
eklenmediginde, C_A son derece hizl bir sekilde reaksiyona
girer ve ¢abuk priz olusma olasiigl gok yuksektir. Bunun
nedeni dusuk Ca/Si orani ve yuksek Al/Ca arani nedeniyle
aluminat jellerinin (AIOH), jelleri) olusmasidir. Algrtasi
eklenmesiyle sulfatlar aluminatlar tutar ve C-A-S-H
olusumunu geciktirir, bu da ¢abuk priz almayi onler. Cabuk
priz almanin yani sira, yogun dahili 1si Uretimi, sistemde
termal catlaklara neden olarak sisteme zarar verebilir.
Bu nedenle, alcitas ilavesi bir LC3 sisteminde dikkatli bir
sekilde optimize edilmelidir.

Algl ilave edildiginde ancak cimento Klinker icerigi cok
dusuk oldugunda, sistemde sulfatlardan ziyade kalsiyum
oksitler (C, serbest kireg) sinirlayici faktor olacaktir,
Kisacasi, alcitasi eklemek C-A-S-H jelinin “S" kismini, su
"H" kismini ve Kkalsine edilmis kil “A” kismini saglayacaktir.
Hem alcitagi hem de kalsine kil "C” (serbest kireg) kismindan
gorece yoksun oldugundan, serbest kireg sinirlayici
faktor olacaktir. Cimento Klinkeri eklendiginde Al/Ca orani
degisimi nedeniyle ve aluminat jeli yerine C-S-H olusumu
baslamaktadir. Aluminat jelleri, mukavemeti olumsuz
etkileyen ¢ok gézenekli bir yapiya sahiptir [S5]. Bu basit
denge, cimento Klinkeri ile birlikte kalsine kil ve alcrtas
kullaniminin sadece kalsine kil kullanimindan neden daha
etkili oldugunu agiklamaktadir. Cimento klinkerinin bir diger
onemli etkisi, esas olarak LC3 sisteminin ik 7 gunluk dayanim
kazancindan sorumilu olan kalsiyum silikat tedarikidir. Bir
LC3 sisteminde etrenjit clusumu aninda gerceklesir, ancak
AFm fazlarinin (esas olarak hemikarboaluminat) neden
oldugu mukavemet kazanimi ancak 7 gun sonra baglar. ik
7 gunde dayanim kazanimindan gimento Klinkerinden gelen
C.,S sorumludur. AFm faz donusumleri igin onemli olan Al/
Ca aranini duzenlemek igin gimento klinkeri de kullanilir.

Kirectas! ilavesinin bir LC3 tasariminda birkagc onemli rolU
vardir, ancak temel sebep ¢imento klinkerinden daha ucuz
bir alternatif almasidir. Daha dnce aciklandigr gibi, gimento
Kiinkeri ve kiregtagi C-S-H ve C-A-S-H olusumu igin
sisteme CaCQ, ve Ca™ sadlamak, hemikarboaliminatlar
ve monokarboaluminatlar igin sisteme CO, (karbonat)
sadlamak, ve mukavement kazanimi igin sisteme C,S
ve C,S saglamak gibi gorevler Ustlenmektedir. LC3'Un
ileri yas mukavemet artiginin tatminkar olmasi sebebiyle
C,S fazi yerine C,S fazinin ana odak oldugunu belirtmek
muUmkundur. Sisteme istenilen erken dayanimi saglayacak
kadar C,S fazi saglandiktan sonra geri kalan gerekli
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should be reached to form the C-S-H gel. Besides, C-S-H
formation increases with the increase in the Ca/Si ratio.
Without the cement clinker or less than approximately 50%
cement clinker, the Ca/Si ratio would drop lower, impairing
the C-S-H formation or cause silicate gel (SiO,, gel) formation
when it drops below 0.7 Compared to the C-S-H gel the
strength contribution of silicate gel (SiO, gel) is much less
due to its size and binding capacity [54]

When there are not enough sulfates in the system, for
example, when no gypsum is added, C A hydrates extremely
rapidly, and there is a high chance of flash set occurrence.
This is due to the formation of aluminate gels (AIOH), gels)
caused by low Ca/Si ratio and high Al/Ca ratio. Adding
gypsum provides the sulfates to adsorb the aluminates
ond delay their formation of C-A-S-H, which prevents the
flash set. In addition to the flash set, massive internal heat
generation may domage the system by causing thermal
cracks. Therefore, gypsum addition should be carefully
optimized in an LC3 system.

When gypsum is added, but cement clinker content is too low,
calcium oxides (C, free lime] will become the limiting factor in
the systemn rather than the sulfates. In short, adding gypsum
will supply “S” part water will supply the "H” part, and calcined
clay will supply the "A” of the C-A-S-H. Since both gypsum
and calcined clay relatively lacks the “C” (free lime) part, free
lime will be the limiting factor. When there is added cement
clinker, Al/Ca ratio changes, and C-S-H formation starts,
rather than aluminate gel only. Aluminate gels create a much
porous structure which negatively affects the strength [55]
This simple equilibrium explains why using cement clinkers
combined with the calcined clays and gypsum works better
than using calcined clays solely. Another crucial effect of
cement clinker is its supply of calcium silicates which are
mainly responsible for the first 7-day strength gain of the
LC3 system. Ettringite formation in an LC3 system occurs
instantly; however, strength gain caused by the AFm phases
(mainly hemicarboaluminate) only starts after 7-day. In the
first 7 days, C,S from the cement clinker is responsible for
the strength gain. Cement clinker is also used to arrange the
Al/Ca ratio, which is vital for AFm phase conversions.

Limestone addition has a few significant roles in an LC3
design, but it simply is a cheaper alternative to the cement
clinker. As explained previously, the cement clinker and the
limestone are used as a CaCO, and Ca* source for C-S-H
and C-A-S-H formation, CO, [carbonate) source for the
hericarboaluminate ond monocarboaluminate, ond C,S and
C.S source, which involves in the strength gain. Since C,S
is not crucial because of the good late strength gain of the
LC3, the main focus becomes the C,S phase. After enough



karbonatlar saglamak igin gimento klinkeri yerine kiregtas,
daha ucuz olmasi nedeniyle, kullanilabilir. Temel alarak,
cimento Klinkerinin bir kisminin kirectasi ile degistirimesiyle,
karisimin hem ekonomisi/surdurdlebilirligi iyilestirilir hem de
cok onemli olan CO, (karbonat) sisteme kolayca saglanir.
Scrivener [10] klasik LC3 tasanminda %715 kiregtasi (%50
cimento Kklinkeri, %30 kalsine kil, %15 kiregtasl ve %5
alcitasl) onermektedir

Genel bir bakis alarak, kalsine Kil, cimento klinkerinden gelen
kalsitlerle ve hem gimento Klinkerinden hem de algidan
gelen sulfatlarla etrenjit olusturmak Uzere reaksiyona
giren aluminatlar sisteme saglamaktadir. Cimento klinkeri
yuksek Ca/Si aranina sahip oldugundan %50 klinker
kullaniimasi bile sisteme yeterli Ca saglamaktadir. Ayrica,
kalsine kil genellikle oldukca yuksek miktarda alUminat
icermektedir. Bu da sulfatlar sistemdeki etrenjit olusumu
agisindan sinirlayict kisim yapmaktadir. Bu nedenle sisteme
algiilavesi kritiktir. Algr olmadan etrenijit olusumu durmakta
ve hem mukavemeti dsha dustk hem de ¢abuk prize
neden olabilecek aluminat jelleri olusmaya baslamaktadir.
Ayrica, Kiregtasi ilavesi, etrenjit/monosulfoalUminatin 7.
gunden sonra mukavemet artisina buyuk katki saglayan
hemikarboaliminata ve 7 gunden sonra da (agirlikla
1. ulla kadar) mukavemete az da olsa katkida bulunan
monokarboaliminata donUsmesine neden olmaktadir
[56]. Monasulfoaliminattan hemikarboaliminat/
monokarboaliminata donusum, Kiregtagl (daha spesifik
olarak CO,) tuketmekte ancak SO,? iyonlarini serbest
birskmaktadir. Bu iyonlar da C-A-S-H olusumuna
geri katlmaktadir [56]. Sistem kiregtagl icerdiginde
monosulfoaluminat  yerine hemikarboaluminat
olusumu baslar. Hemikarboaluminat, yari kararl bir
malzemedir ve sadece ¢ok Kararll monokarboaliminata
donusmektedir. Karboaliminatlarin  stabilitesi nedeniyle,
sUlfat atag) durumunda oldugu gibi monosulfoaluminatlarin
neden oldugu dahili bir genlesme riski yoktur [8, 57. Sonug
olarak, yeterli erken dayanim kazanimi saglandiginda, kalan
cimento Klinkeri daha ucuz, daha surdurulebilir ve daha iyi
sinerji yaratan bir alternatif olarak kiregtasi ile degistirilebilir.

4. LC3 Uretimi

Ozellikle gelismekte olan Ulkelerde artan gimento talebi
[58] nedeniyle Vizcaino-Andrés ve ark. [59] 2013 yilinda bir
gimento fabrikasinda LC3'Un seri Uretimi igin bir endustriyel
deneme gerceklestirdi. Daha o©nceki teorik bilgiler ve
laboratuvar deneyleri Uretimin karisim orani, islenebilirlik
ve beklenen mukavemet degerleri acisindan temelini

olugturmustur. Ornegin, yuksek ikame seviyelerinde erken

C,S is provided to the system, according to the desired
early strength gain, limestone can be utilized as a cheaper
source of carbonate instead of cement clinker. Basically, by
further replacing the cement clinker with limestone, both
the economy/sustainability of the mix is improved. and the
crucial CO, (carbonate] is easily provided to the system.
Scrivener [10] suggests 15% limestone in the classical
LC3 design (50% cement clinker, 30% calcined clay, 15%
limestone, and 5% gypsum).

As an overview, calcined clay provides aluminates that react
with calcites from the cement clinker and sulfates from both
cement clinker and the gypsum to form ettringite. Since
cement clinker has a high Ca/Si ratio, even using 50% clinker
provides enough Ca to the system. Also, calcined clays are
very high in aluminates, in general, which makes the sulfates
the limiting part in terms of ettringite formation in the system;
thus, gypsum addition is critical. Without gypsum, ettringite
formation stops, and aluminate gels that are weaker and
may cause flash set, starts to form. Furthermore, adding
limestone will cause  ettringite/monosulfocluminate  to
convert into hemicarboaluminate that greatly contributes to
the strength gain after the 7th day, and monocarboaluminate
that slightly contributes to the strength after the 7%
day, mainly up to 1 yeor [56] Note that conversion
from monosulfoaluminate to hemicarboaluminate/
monocarboaluminate consumes limestone (specifically
CO,J) but releases SO, ? ions, which further join the C-A-S-H
formation. Monosulfocluminate formation occurs after a
few days of hydration [56] When the system incorporates
limestone, hemicarboaluminate formation starts to occur
rather than monosulfoaluminate. Hemicarboaluminate is
a metastable material that only converts to very stable
monocarboaluminate rather than monosulfoaluminate, and
due to the stability of carboaluminates, there is no risk of
internal expansion caused by the monosulfoaluminates like
in the case of sulfate attack [8, 57] All in al, when enough
early strength gain is achieved, the remaining cement
clinker can be replaced with limestone as a cheaper, more
sustainable, and better synergizing alternative.

4. Production of LC3

In order to address the increasing cement demand,
especially in developing countries [58] Vizcaino-Andrés
et al. [59] conducted an industrial trial in 2013 to mass-
produce LC3 in a cement plant. Previous theoretical
knowledge and laboratory experiments formed a basis for
the production; in terms of proportions, workability, and

expected strength values. For example, it is stated that
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yas dayanim kazaniminin azaltmasi nedeniyle, %25-35ten
fazla cimento ikamesinin ¢imento Ureticileri tarafindan
tercih edilmedigi belirtiimektedir. Kalsiyum karbonat ve
aluminat fazlan hizl bir sekilde reaksiyona girmesi ve daha
once aciklanan hidratasyon Urunlerinin olusmasi nedeniyle
metakaolin:kirectag, mukavemetten 6dun vermeden, 211
oraninda kanstirlabilmektedir. Bu da %45'e kadar klinker
ikamesine olanak tanir [59, 60] Bu bilgiler Kuba'daki
denemelerde kullanilmistir ve yeni gimento bilesiminde
%45lik Klinker 21 oraninda kalsine kil ve kiregtas! ile
degistiriimistir. Ayrica sisteme ilave sulfat saglamak ve
¢abuk prizi onlemek icin %5 algi eklenmesi planlanmigtir.

KUba'daki
¢imento fabrikasinda gerceklesmesi belirlenmistir. Deneme

endUstriyel Uretim denemesinin  Siguaney
icin Pontezuela'da %48 6 kaoliniticerigine sahip orta dereceli
bir kaolin kili yatagi secilmistir. Kaolinit icerigini belirlemek
icin TGA analizi yapimistir. 110 ton kil, dnceki galismalar
dogrultusunda islak islemli bir doner finnda 750°C'ye kadar
isitilarak Kalsine edilmistir [61, 62]. Kalsinasyondan sonrs,
kilin nem icerigi ve kimyasal-bagl su nedeniyle yaklasik
20 ton malzeme kaybedilmistir. Kalan 90 tonluk kalsine
edilmis malzeme 5 ygin halinde depolanmis ve her bir
yigin icin tam dihidroksilasyonun saglandigini gosteren
TGA sonuglan alinmistir. Tam dihidroksilasyon, malzemenin
aktive oldugunu belirtmektedir. Endustriyel kalsinasyonun
reaktivite sonuglariile oncekilaboratuvar kalsinasyonlarinin
reaktivite sonuglarinin benzestigi testler ile kantlanmistr.
Arastirma [59], Siguaney fabrikasinin yalnizca eski bir
teknolaji olan islak-yontem doner firnlardan olustugunu ve
kuru-yontem bir doner firn ile daha yuksek verimler elde
edilebilecegini belirtmektedir.

Daha sonra, ana karisima kiregtas! ve algitasi eklenerek cift
odaciKlr bir bilyal degirmen 6gutucu sistemi ile endUstriyel
o6gutme gerceklestirilmistir. Birlikte 6gutme, bazi daha
ince veya dasha yumusak malzemelerin, gerekenden
daha fazla ogutulerek gok yuksek o6zgul yuzey alanina
sahip olup islenebilirligi olumsuz yonde etkileyebilmesine
neden olabilecedi icin nispeten daha kaba bir 6gutme
gerceklestirilmistir. Standartlara uymak icin SO, igerigi
optimize edildikten sonra su 0gutme parametreleri
ayarlanmistir: SOpm elekte kalan malzeme %10-12, 6zgul
yuzey 4000-5000 cm?/g ve %3 SO, limiti. Ogutme islemi 8
saat surmustur. Ogutme ve SO, optimizasyonundan sonra,
nihai cimento bilesimi su sekilde belirflenmistir: %50 Klinker,
%411 kalsine Kil/kalsiyum karbonat ve %89 algitag [59].

Uretilen deneusel LC3, sk teknik denetim altinda
denenmek Uzere cesitli yapi malzemesi Ureticilerine ve
ingaat firmalarina dagitlmisti. Denemenin iki ana odak
noktasi olarak prekast beton elemanlar (25 MPa) Uretimi
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more than 25-35% cement replacement is not preferred
by the cement producers since the early-age strength
gain is compromised in high replacement levels. External
calcium carbonate sources and aluminate phases react
rapidly, ond metaokaolin:limestone can be mixed in a 2:1 ratio
without compromising the strength due to the formation of
previously explained hydration products, which allows for up
to %45 clinker replocement [59, 60] This knowledge was
used in a trial in Cubg, as the new cement composition had
%45 clinker replaced with calcined cloy and limestone, in a
21 ratio. Plus, 5% gypsum was planned to provide additional
sulfates to the system and prevent flash set.

For the industrial trial in Cubg, the cement factory Siguaney
was designated. A medium-grade kaolin clay deposit in
Pontezuelo with 486% kaolinite content was selected for
the trial. TGA analysis was conducted to determine kaolinite
content. 710 tonnes of clay were calcined in a wet-process
rotary kiln, up to 750°C as the studies suggested [67, 62]
After the calcination, approximately 20 tonnes of material is
lost due to the moisture content of the clay and chemically
bound water. The remaining 90-ton calcined material was
stored in 5 heaps, and TGA results were conducted for each
heap, which indicated that complete dihydroxylation was
achieved. Complete dihydroxylation states that the material
is activated, and this is proven with the reactivity test, as
the reactivity results of industrial calcination correlated with
the results of previous laboratory calcinations. Note that
the research [59] states that the Siguaney factory only
consisted of wet-process rotary Kilns that are arguably old
technology and sub-optimal, and with a dry-process rotary
kiln, higher efficiencies could be achieved.

Next, industrial grinding is conducted with a double-chamber
ball mill grinder system where limestone and gypsum are
introduced to the mixture. Intergrinding would cause some
finer or softer materials to have a very high specific surface
area that may negatively affect the workability; thus, a
relatively coarser grinding was decided. After the adjustment
of SO, content to satisfy the standards, grinding parometers
were set (10-12% of the material retained in S0um sieve,
specific surface of 4000-5000 cm?/g, and SO, limit of 3%).
The grinding process took 8 hours. After grinding and SO,
optimization, the final cement composition was determined:
50% clinker, 411% calcined clay/calcium carbonate, and
89% gypsum [59]

Newly produced experimental LC3 was distributed to
various building material producers and constructors to be
utilized under strict technical supervision. Precast concrete
elements (25 MPa) production at a prefabrication plant and



ve bosluklu beton bloklar (500x200x150 mm) Gretimi
gerceklestirimistir. Hem ici bos beton blaklar Uretiminde
hem de prekast beton elemanlarin Uretiminde %100
LC3 cimentosu kullanmistir ve ilgili Kiba Standartlaninin
hem basin¢ dayanimi hem de su emme gereksinimlerini
karsilanmistir. Calisma ayrica, %30 Klinker dedisiminin %211
CO, tasarrufu sagladigini, %45 Klinker degisiminin ise %32
CO, tasarrufu sagladigini gosteren bir 6n CO, emisyonu
arastirmasini da icermektedir [59].

Sonug alarak, %50 klinkerli yeni LC3 sisteminin endustriyel
Uretimi, optimal olmayan ekipman ve kosullarda bile
basarili olarak LC3 teknolgjisinin saglamligini kanitlamigtir.
Denemede [59], LC3 tatmin edici bir sekilde performans
gostermis ve CO, emisyonlarninda Gnemli azalmalara yol
agmistir.

Kuba'da 2013 yilindaki, endustrigyel LC3 Uretim denemesi
[59] sirasinda elde edilen sonuglara dayanarak; LC3
ve diger
avantgjlarini daha da detayll degerlendirmek igin bagka bir
calisma [63] yapilmistir. Calisma [63] maliyetleri iki bolumde
analiz edilmistir: Ayr bilesenlerin maliyetleri ve LC3'Un
normal Portland Cimentosu (NPC) ve Katkili Portland
Cimentosu (KPC) ile maliyet Kkarsilastirmasi. Calismanin

endUstrigel  Uretiminin  surddrulebilirligini

[63] ana noktalar su sekilde dzetlenebilir. NPC Uretimine
kiyasla, KPC Uretimi %13 maliyet tasarrufu saglamaktayken
LC3 %16-49 arasinda tasarruf, (nakliye yontemine ve
kil yatagindan uzakliga bagli olarak] saglamaktadir. Kilin
kamyon ile taginmasl tercih edildiginde NPC'ye kiyasla
%16 maliyet tasarrufu sadlanirken, tren tasimaciligi
tercih edildiginde %49 maliyeti tasarrufu saglanmaktadir.
Calisma ayrica nakliye faktorleri baz alinirsa LC3 Uretiminin
KPC'na gore %4-40 daha efektif maliyete sahip oldugunu
belirtmektedir. Bir dider onemli maliyet katkisi ise
kalsinasyon sicakligi igin kullanilan yakittir. Siguaney'de
yakit kaynagi olarak Kuba ham petrolu kullanilmistir. Kil
kalsinasyonu icin gerekli olan daha dusuk sicakliklar
nedeniyle, Klinker uretimi ile karsilastirldidinda, LC3 Uretimi
daha az enerji gerektirmektedir ve bu da daha dusUk yakit
maliyetine yol agmaktadir. Ayrica, LC3 optimumun altindaki
kosullarda bile NPC'na kiyasla 360kg CO,/ton ve KPC'na
kiyasla 155kg CO,/ton daha az karbondiyoksit emisyonuna
yol agmaktadir.

LC3'0n eko-verimliligini analiz etmek icin Santa Clara
sehrinde bir model ev insa edilmistir (Sekil 2.4). Sonuglar,
bir ev ingaatinda LC3 kullaniminin CO, emisyonlarni ve
maliyetlerini 6nemli olgude azalttgini gostermektedir (Tablo
1). Sonuclar, endustrigel olarak Uretilen LC3'0n kullanilabilir
oldugunu; CO, emisyonlarini, Uretim maliyetlerini ve ingaat
maliyetlerini azaltma potansiyeli tasidigini gostermektedir.

hollow concrete blocks (500x200x150 mm) production
were the two main focuses of the trial. Both hollow concrete
blocks and precast concrete elements used 100% new
cement (LC3) replacement and satisfied both compressive
strength and water absorption requirements of the related
Cuban Standards. The study also included preliminary
CO, emissions research, which indicates that 30% clinker
replacement led to %27 CO, savings whilst 45% clinker
replacement led to 32% [59]

In conclusion, the industrial manufacture of @ new LC3
system with 50% clinker was successful with sub-optimal
equipment and conditions, proving the robustness of the
LC3technology. In the trial [59] LC3 performed satisfactorily
and led to significant reductions in CO,, emissions.

Based on the results obtained during the industrial LC3
manufacture trial in Cuba, 2013 [59]: another study [63]
was conducted to further assess the sustainability-oriented
and other advantages of LC3 industrial manufacture. The
study [63] analyzed costs in two parts: Costs of separate
components and cost comparison of LC3 with Ordinary
Portland Cement (OPC) and Pozzolanic Portlond Cement
(PPC). The main points of the study [63] can be summarized
as follows: Compared to OPC production, PPC production
led to 13% cost savings while the savings are between 16-
49% for LC3, depending on the method of transportation
and distance from the clay deposit. Compared to OPC,
when truck tronsportation is selected, 16% cost savings
are achieved, while train transportation leads to 49%
production cost reduction. The study also states that the
LC3 production is 4-40% more cost-effective compared
to PPC, depending on the transportation factors. Another
important cost contributor was the fuel used for the
calcination temperature: In Siguaney, Cuban crude oil was
used as the fuel source. Due to the lower temperatures
required for clay calcination, compared to the clinker
production, LC3 manufacture was less energy-intensive,
which led to a reduced fuel cost. Furthermore, LC3 emitted
360kg CO,/tonnes less, compared to OPC, and 155kg
CO_/tonnes less, compared to PPC, even at sub-optimal
conditions.

To analyze the eco-efficiency of the LC3, a model house
was built in Santa Clara city (Figure 24). The results proved
that LC3 usage in house construction significantly reduced
CO, emissions and costs (Table 7). Results showed that
industrially produced LC3 is feasible, carries the potential
to reduce CO, emissions, monufacturing costs, and
construction Costs.
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Tablo 1: Santa Clara model evinde LC3, KPC ve NPC ile ilgili gesitli senaryolarin eko-verimlilik hesaplamalari. Kaynak: [63]
Table 1. Eco-efficiency calculations of various scenarios regarding LC3, PPC, and OPC in Santa Clara model house. Source: [63]
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Senaryolar CO, emisyonlari Piyasa fiyati maliyetleri Katma Deger Eko-verimlilik g6stergesi

Scenarios (kg/ m2-duvar) (USD/m2 duvar) (USD/ m2 duvar) (m? duvar bagina USD/CO,)
CO, emissions Market-price costs Added Value Eco-efficiency indicator
(kg per m2wall) (USD per m? wall) (USD per m? wall) (usp/co, per m? wall)

KPC Harglar /

NPC Bloklari

PPC Mortars/ 24 52 495 20

OPC Blocks

LC3 Harglan /

NPC Bloklari

L.C3 Mortars/ 22 37 496 22

OPC Blocks

LC3 Harglar /

LC3 Bloklari

1.C3 Mortors/ 16 32 497 30

LC3 Blocks

Isvicre ve Kuba'daki laboratuvar galismalan ve Kiba'daki
endUstriyel denemeden sonra, Hindistan'da da LC3'U
endustriyel olarak Uretmek igin iki pilot deneme yapimistir
64, 65]. Ik pilot deneme [64] LC3 teknolojisinin
uygulanabilirligini daha detayl gostermeyi amaclamaktaydi,
bu nedenle yalnizca sofistike olmayan ekipman ve
teknolojiler kullanilmistir. Uretimde Bati Bengal bolgesi,
biri %70-80 ve digeri %20-30 kaolinit igeridine sahip iki
kil icerdigi icin deneme icin secilmistir. Kaolinit iceriklerini
belirlemek icin TGA, XRD ve FTIR testleri yapimistir.

Kalsinasyon iglemi icin, bu denemenin gorece daha
kiguk olgekli olmasi, ayrica yuksek Uretim kapasiteli
finnlann kullaniminin zor olmasi ve safligr etkileyebilmesi
nedeniyle mevcut doner finnlar yerine seramik Uretimi igin
kullanilan kutu finnlar bir statik kalsinasyon araci olarak
kullanilmistir. Petrolle ¢alisan bir kutu finna 1,5 ila 2 ton
kil yuklenmistir. Onceden yerlestirilmis termokupllar, tam
kalsinasyon icin surekli 600°C'nin gerekli olmasina ragmen
kaplarin  merkezinin yalnizca 500°C'ye ulasabilecegini
gostermektedir. Alev sicakhiginin 1100°C'ye ¢ikariimasi da
bu durumu degistirmemis ve kilin sadece yarisinin kalsine
edilebildigi laboratuvar testleri ile belirlenmistir. Sonug
olarak, Killerin kaolin igerigi, kaolinin sadece yarisi aktive
edildiginden, orijinalinin yansi kadar (%80 yerine %40 ve
%20 yerine %10) tahmin edilmistir [64].

Ogutme iglemi 5-6 ton/saat kapasiteli agik devre bilyall
dedirmen 6gutucu ile yapilmistir. %50 Klinker, %30 kalsine
kil (topak halinde), %15 kinlmis kalker (ince toz halinde) ve
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After the loboratory studies in Switzerlond and Cuba and
the industrial trial in Cuba, two pilot trials to manufacture
LC3 industrially were conducted in India [64] [65] The
first pilot trial [64] was acimed to show the robustness of
the LC3 technology further; thus, only non-sophisticated
equipment and technologies were used. West Bengal region
was selected for the trial as the region had contained
two clays: One with 70-80% and the other with 20-30%
kaolinite content. TGA, XRD, and FTIR tests were conducted
to determine kaolinite contents.

For the calcination process, shuttle kilns used for ceramic
production were used as static calcinators, despite the
available rotary and vertical shaft kilns. The trial was on
a relatively smaller scale, and usage of kilns with high
production capacity would be difficult or contaminate
further, purer processes. Thus, an ail-fired shuttle kiln was
loaded with 1.5 to 2 tonnes of clay. The previously placed
thermocouples showed that the center of the containers
could only reach 500°C, while sustained 600°C is required
for complete calcination. Increasing flame temperature up
to 1100°C did not help either, and it is determined with the
laboratory tests that only half of the clay was calcined. As
a result, the kaolinite content of the clays was estimated
os half of its original (from 80% and 20% to 40% ond 10%)
since only half of the kaolinite was activated [64]

The grinding process was done with an open-circuit ball mill
with 5-6 metric tonnes/hour capacity. 50% clinker, 30%
calcined clay (as lump), 15% crushed limestone (os fine



%5 algi (topak halinde) beraber agutilmek Uzere 6guticuye
yerlestirilmistir. Iki kil ile birlikte biri yuksek, digeri dUsUk-
dereceli (yUksek miktarda dolomitl] iki farkli kiregtasi da
toplamda 4 farkli karisim yapmak icin kullanilmistir. Ogitme
10 tonluk bolumler halinde gergeklestiriimis ve her bolumuan
dgutulmesi 2 saat surmustur. Kuba denemesine benzer
sekilde, daha ince veya daha yumusak malzemelerin asir
ogutulmesini 6nlemek igin nispeten kaba ogutme tercih
edilmistir. %15 ince kiregtasi ilavesi, kontrol NPC karisimina
kiyasla Blaine inceligini ve LC3'0n kivamini onemli ¢lgtde
arttirmistir. Aynica Kkilin derecesi (kaolin miktar) arttikca
priz suresi azalmistir. Harc mukavemeti sonuclari, dusuk
dereceli kilin (%10 kaalin igerig) NPC ile karsilastirlabilir
sonuclara sahip oldugunu, yiksek dereceli kilin ise (%40)
NPC'dan daha yuksek mukavemet sonuclarina sahip
oldugunu gostermistir. Calisma, daha ince bir 6gutme
ile mukavemet sonuglarinin daha da gelistirilebilecedini
belirtmektedir [64].

Kuba'daki denemeye [59], benzer sekilde, bu denemenin
sonuglarini karsilastirmak igin LC3, NPC ve KPC ile yapilan
betonlar hazirlanmistir. Betonun su:baglayici orani sabit
ve 045 alarak secilmistir. LC3 ile en iyi kivam sonuglarini
verdigi igin ayni calismada polikarboksilat eter bazli
kimyasal katki kullanilmistir. Yuksek dereceli kil ve kiregtas!
iceren LC3 karisimi en iyi mukavemet sonuglarini verirken,
dusuk dereceli kil ve kiregtasl kangimlart KPC karisimlarina
benzer mukavemete sahip olmustur [64].

LC3'0Un yapl malzemesi Uretiminde kullanilabilir bir cimento
olarak performansini kontrol etmek igin, KPC (yapi
malzemeleri igin en yaygin ¢imento) ile karsilastirmall bir
deneme de yapllmistir: Beton ¢ati kiremitleri, kati beton
tuglalar, i¢i bos beton bloklar ve kaldinm taslari LC3 ile
uretilmis, hepsi de KPC'ye kiyasla yakin veya daha iyi
mukavemet, islenebilirlik ve Uretim sonuglar vermistir.
Bu, %10 kadar dusuk kil dereceleriyle uretilen LC3'Un
bile KPC'ye benzer dayanimlar verdigini gostermektedir.
Bu sonuglarin, eski ekipmanlar ve tecrubesiz Kisilerle
elde edilmesi LC3 teknolojinin uygulanabilirligini daha
da kanitlamaktadir. Aurica, calisma [64] asafidakilerle
sonuglanan bir 6n ekonomik analizi icermektedir: %60
Klinker ikamesinde LC3, ucucu kiUl kaynagi 150 km'den
daha uzaksa daha ekonomik hale gelmekte, %40 ikamede
ise ugucu Kul kaynagl 150km'den yakin oldugunda bile
daha ekanomik hale gelmektedir. Bu denemede [64] LC3
ile ilgili bazi 6nemli sonuglan ortaya gikarmasina statik
kalsinasyonun dusuk verimliligi veya acik devre bilyall
degirmendeki 0gutme kaynakli zorluklar gibi bazi sorunlar
cozmek icin LC3 Uretim denemesi [65] gergeklestirilmistir.

Yine Hindistanda gerceklestiriimis olan ikinci  pilot
denemede, daha once eksik kalsinasyona sebep olmus
kutu finni yerine doner finn kullanimis ve daha once
yasanan ve belirtiimeyen zorluklar nedeniyle de kapali-
devre bilyall degirmen tercih edilmistir. Hindistan'daki

powder). and 5% gypsum (as lump) were interground. Four
batches were done, combining two clays with two different
limestones: One cement grade and one low grade (with high
amounts of dolomite). Each batch was 10 tonnes and took
2 hours to grind. Similar to the Cuba trial, relatively coarse
grinding was preferred to prevent over-grinding of finer or
softer materials. 15% fine limestone addition significantly
increased Blaine fineness and consistency of LC3, compared
to the control OPC blend. Also, as the clay grade increased,
the setting time decreased. Mortar strength results showed
that low-grade clay (10% kaolinite content) had comparable
results with OPC, while high-grade clay (40%) had higher
strength results. The study states that these results could
be further improved when a finer grinding is applied [64]

Similar to the trial in Cuba [59] concrete made with LC3, OPC,
and PPC was prepared to compare the results. The concrete
had a fixed water:binder ratio of 0.45, and polycarboxylate
ether-based chemical admixture was utilized as the study
suggested it gives the best flow results with LC3. LC3 blend
with high-grade clay and limestone gave the best strength
results, while blends with low-grade clay and limestone had
similar strength to PPC blends [64]

To check the performance of LC3 as a cement for building
material monufacture, a comparative trial with PPC (most
common cement for building materials] was conducted:
Micro concrete roofing tiles, solid concrete bricks, hollow
concrete blocks, and paving blocks were produced with
LC3; all of which had comparable or better strength,
workability and production rates. This showed that even
LC3 produced with clay grades (kaolinite content] as low
as 10% gives similar strengths to PPC. Note that these
results were achieved with significantly sub-optimal
equipment and inexperienced staff, which further proves the
robustness of the technology. Furthermore, the study [64]
included a preliminary economic analysis which resulted
in the following: LC3 with 60% substitution becomes more
economical if the fly ash source is farther than 150km, and
at 40% substitution, it becomes more economical even
when fly ash source is closer than 150km. While this trial [64]
revealed certain important factors about LC3, it had some
major problems, such as low efficiency of static calcination
or grinding in an open-circuit ball mill, that are addressed in
a second pilot LC3 production trial [65]

In the second pilot trial located in India, a rotary kiln was
used to prevent the incomplete calcination of shuttle
kiln. A closed-circuit ball mill was preferred for previously
experienced difficulties that are not specified. Gujarat region
in India was selected as it had the largest clay deposits.
Among various clay types, clay with a moderate grade, 58%
kaolinite content, was selected for this trial. Clinker, gypsum,
and limestone were obtained from the cement companies
nearby [65]
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Gujarat bolgesi, cevredeki en buyuk kil yataklarina sahip
oldugu igin secilmistir. Bu deneme igin gesitli kil tUrleri
arasindan %58 kaolin igerigine sahip orta dereceli bir kil
secilmistir. Civardaki cimento firmalarindan Klinker, algrtasl ve
kiregtag! temin edilmigtir [65].

Madenden c¢ikarlan kil kayalar kamyonlarla tasinmig, elle
pargalanarak kugultilmus ve pulverizatore gonderilmistir.
Ham kil daha sonra 1 mm'den dsha kuguk bir boyuta
indirilerek bir doner finna aktanimistir. Onceki denemeler
en iyi kalsinasyon sonuclarinin 900°C'de gergeklestigini
gosterdiginden, 900°C'lik bir hava sicakligi kalsinasyon iglemi
gerceklestirilmistir. Doner finn parametreleri su sekildedir:
1.8m gap, 12m uzunluk ve 15 RPM'si (~12dakikalik bir tutma
suresi ile). 80 ton kil 10-12 ton/gin kalsinasyon orani ile
kalsine edilmis, sogutulduktan sonra da depolanmistir [65]

Kil kalsinasyonundan sonra tum hammaddeler Kinlmig,
bir bunker ile toplanmis ve 500kg (%50) Klinker, 310kg
(%31) kalsine kil, 150kg (%15) kalker ve 40kg (%4) alcitas
oranlarina gore kanstinimistir. Algitas! icerigi Calmetrix iCal
8000 izotermal kalorimetre kullanilarak optimize edilmistir.
Ham maddeler, 7725m uzunlugunda, 18m c¢apinda, 24
RPM'ik ve saatte 5 ton kapasiteli bir bilyal degirmen ile
birlikte 6gUtlimUstdr. Bilyal degirmen 6gutucU S ton/saat
kapasiteye sahip olmasina ragmen LC3 ham bileseninin daha
ince ve yumusak dogasl nedeniyle 6gutmede yaklasik 15 ton/
saat hizina ulasiimistir. Bu, LC3'Un NPC'dan 3 kat daha hizli
6gutilebilecegini gostermektedir. Ogutme sonrasi, 200p'den
daha buyuk partikuller bir hava siniflandiricr ile 6guticuye
geri beslenmigstir. Nihai gimento silolarda depolanmig ve daha
sonra 45 kg'lik torbalarla paketlenmistir. Deneme, 130 ton
LC3 dretimiyle sonuglanmistir. 3 farkli laboratuvardan elde
edilen sonuglara gore, 1:3 sabit gimento:kum aranina sahip
LC3 harg kuplerinin (70,6 cm) ortalama basing dayanimi 3
gunde 2713 MPa, 7 ginde 3723 MPa ve 28 gunde 48.53
MPadir. NPC harg sonuclart ile karsilastinildiginda, LC3'Un
erken yas dayanim kazanimi daha yuksek ve daha ileri yas
dayanim kazanimi daha disik olmustur [65].

Hindistan'daki ilk denemeye [64] benzer sekilde, Uretilen
LC3, kaldinm taslar, igi bog beton bloklar, bordur taslari, mikro
beton ¢ati kaplama (MCR) kiremitleri, otoklavlanmig gazbeton
(AAC) bloklari, kapi ve pencere gerceveleri ve Kirigler gibi
cesitli yapr malzemelerinin imalatinda kullanilmistir. Sonuglar
karsilastirmak igin tum yapi malzemeleri ayni zamanda
NPC ve KPC ile uretilmistir ve hicbir katki kullaniimamistir.
Calisma, neredeyse tum numunelerde, LC3 drunlerinin
KPC'ya kiyasla daha iyi performans gosterdigini ve gug
acgisindan NPCna benzer sekilde performans gosterdigini
belirtmektedir. Cati kiremitleri, islenebilirligi iyilestirmek icin
0475 su/baglayict oranindan 0,5e gikartimasina ragmen
daha yuksek mukavemet sonuclar vermistir [10, 65]. Ayrica,
Yeni Delhideki Isvigre Buyukelciliginin gecici ofis binasinin
tasiyicl olmayan duvarlarinda LC3 ile yapilan AAC bloklari
kullanilmistir (Sekil 4.7).

Cimento ve Beton Diinyast / Sayr: 153 / Eylul - Ekim 2021
Cement and Concrete World / No: 153 / September - October 2021

Cloy boulders obtained by the mine were carried with the
trucks, hammered down manually, and sent to the pulverizer.
The raw cloy was then reduced to less than Tmm size and
fed into the rotary kiln to be calcined with on air temperature
of 900°C, as previous trials with air temperature showed
that the best calcination results occurred at SO0°C. The
rotary kiln had a 18m diometer, 12m length, and its RPM was
15 with a retention time of ~12mins. 80 tonnes of clay were
calcined with a calcination rate of 10-12 tonnes/day. After
cooling, calcined clay was stored [65]

After the cloy calcination, all raw materials were crushed,
collected with a hopper, and then mixed according to the
following proportions: 500kg (50%) clinker, 310kg (%37)
calcined clay, 150kg (%15) limestone, and 40kg (%4) gypsum
that was optimized with Calmetrix iCal 8000 isothermal
calorimeter. The mixture was inter-ground with a ball mill of
7725m length, 18m diameter, RPM of 24, and capacity of
5 tonnes per hour. Note that while the ball mill grinder had
a capacity of 5 tonnes/hour, approximately 15 tonnes/hour
LC3 grinding was achieved due to the finer and softer LC3
raw components. This shows that LC3 con be ground 3
times faster than the OPC. Post-grinding, particles coarser
than 200y fed back to the grinder with on air classifier. Final
cement was stored in the silos and then stored in bags of
45kg. The trial resulted in the production of 130 tonnes of
LC3. Based on results from 3 different laboratories, LC3
mortar cubes (706 cm) with constant cement:sand ratio
of 1.3 had an average compressive strength of 2713MPa
at 3 days, 3723MPa at 7 days, and 48.53MPa at 28 days.
Compared to the OPC mortar results, LC3's early age
strength gain was higher, and later age strength gain was
lower [65]

Similarly to the first trial in Indio [64] produced LC3 was
used in the manufacture of various building materials, such
as paving blocks, hollow concrete blocks, kerbstones, micro
concrete roofing (MCR) tiles, autoclaved aerated concrete
[AAC] blocks, door and window frames, and joists. All building
materials are also produced with OPC and PPC to compare
the results, and no admixtures were used. The study states
that in almost all cases, LC3 products performed better than
PPC and performed similarly to OPC in terms of strength.
Roof tiles required a slightly increased water amount, from
0475 w/b ratio to 0.5, to improve workability but still had
higher strength results [10] [65] Furthermore, AAC blocks
made with LC3 were used in the non-load bearing walls of
a Swiss Embassy temporary office building in New Delhi
(Figure 4.1)



Sekil 4.1: Otoklavlanmis LC3 gazbeton bloklari ile yapilan Isvigre Buyukelgiligi binasi. Kaynak: [65]
Figure 4.1: Swiss Embassy building made with LC3 AAC blocks. Source: [65]

LC3 Uretimine yonelik endustriyel denemelerin sonuclari,
yeni gimento teknolgjisinin uygulanabilir oldugunu, KPC
kansimlanindan daha iyi performans gosterdigini, NPC
karisimlarina kiyasla yakin bir performans gosterdigini,
onemli bir dezavantaji olmadigini ve mevcut gimento
teknolojisi ile Uretilebilecegini gostermektedir. Yakinlarda
erisilebilir bir kaolin kil yatagr oldugunu durumlarda, LC3,
performans, dayanikliik veya reolojik zelliklerden 6dun
vermeden cimento fabrikasinin maliyetleri dusururken
surdurulebilirligini iyilestirme potansiyeline sahiptir.

Denemelerden sonra, Scrivener ve ark. [10] LC3'U dnceki

laboratuvar  calismalarina  ve endustriyel  denemelere
dayanarak ayrnntil olarak tanitmistir. LC3'0n piyasada yer
edinmesi bakimindan kil yataklarinin - mevcudiyeti disinda
onemli bir mali engel olmadigini ama LC3'Un standartlara
intiyag duydugunu belirtmektedir. Ayrica, LC3 nispeten yeni bir
malzeme oldugu igin, donat ile olan etkilesimleri veya 6gutme
prosesi iyilestirmeleri gibi konularda daha fazla arastirma
yapiimasi gerektigi belirtimektedir. Ayrica galismada, LC3'0n
ticari Uretiminin 2018-2019 ylllarinda Kuba ve birkag Latin

Amerika Ulkesi icin planlanmig oldugu belirtilmistir.

The results of industrial trials to manufacturing LC3 show
that the new cement technology is quite robust, performs
better than PPC blends, performs comparably to OPC
blends, has no major drawbacks, and can be produced with
existing cement plant technology. Assuming a kaalinite clay
deposit is accessible, LC3 has the potential to improve the
sustainability of a cement plant while possibly reducing
certain costs without compromising performance, durability,
or rheological properties.

After the trials, Scrivener et al. [10] introduced the LC3 in
detail based on the previous laboratory work and industrial
trials. The study [10] states that LC3 requires standards to
establish itself in the market as there are no major barriers
regarding costs other than the availability of the clay
deposits. It is also stated that further research regarding
grinding process improvements of LC3, LC3-reinforcement
interactions, or other areas are required since LC3 is
relatively new material. Note that commercial production of
LC3 was planned for 2018-20719 for Cuba and several Latin
American countries.
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S. Sonug

Sonug olarak, gimento Uretimi boyuk miktarlarda CO,
saldigindan ¢imento kanisgimlannin  surdurdlebilirligini
gelistirmek igin CiM'lere olan ilgi son yillarda artmistir.
Kalsine Killer, ugucu kil veya curuf gibi diger CiMlerin
dezavantajlarini paylasmadiklari ve oldukea bal olduklar igin
en yuksek potansiyele sahip CIM'lerden biridir. Bir gcimento
karisiminda kiregtasinin veya kalsine kilin faydalan onceden
bilinse de cimenta Klinkeri ile %50 oraninda birlestirip
NPCna benzer ozellikte bir kansim elde etmek ancak
aluminat ve silikatlarin hidratasyon mekanizmalarinin son
yllarda daha iyi anlasimasindan sonra ana odak noktasi
haline gelmistir. Kirectast Kalsine Kil Cimentosu, LC3, sinerjik
etkiler yaratmak igin kalsine kil, kiregtasl ve algr kullanan
optimize bir kangimdir. LC3 karisimi %50 gimenta klinkeri,
%30 Kalsine kil (esas olarak kalsine kaolinit, metakaolin),
%15 kiregtas! ve %5 alcitasindan olusur. LC3 cimentosunda
¢imento Kklinkerinden elde edilen silikatlar, C-S-H jelleri
olusturarak sistemin erken yasta mukavemet kazanimindan
sorumludur. Algitagl, etrenjit (AFt) olusumu igin sUlfat saglar
ve bu da kirectas! varligina bagl olarak cesitli AFm fazlarina
donusur. Kirectasl mevcut oldugunds, sistemdeki artan
kalsit, etrenjiti meta-kararl hemikarboaluminata donusturir
ve bu da daha sonra monosulfoaluminat fazindan ziyade
kararl monokarboaluminata donusecektr. Bu donusum
ayrica ¢ozeltiye hidratasyon reaksiyonlarina geri katilan ilave
sulfat saglamaktadir. Sulfat igerigi yeterince ayarlandiginds,
Alit (C,S) reaksiyonlari sona ermeye basladiginda
hemikarboaluminat olusumu meydana gelir ve bu sinerji
zincir mukavemet kazanimi etkisine neden olur. %40 veya
Uzeri dereceli Killer kullanildiginda, LC3 mukavemet kazanci,
%35 cimento Klinkeri iceren bir NPC Karisimina denk hatta
daha fazla olabilir. Dusuk dereceli kalsine Killerle bile, LC3
kansimlannin 7 gunluk dayanimlart NPC kargsimlaring yakin
sonuglar vermektedir.

Ayrica, onceki endustrigel denemeler, LC3 teknolgjisinin
uygulanabilir - oldugunu ve LC3'0Un mevcut cimento
ekipmani ve deneyimsiz personelle bile tutarl bir basart ile
Uretilebilecegini kanitlamaktadir. Uretim sureci, genellikle
klinker Uretimine pek ¢ok benzerlik gosteren kil kalsinasyonu
ile baglamaktadir. Statik kalsinasyon kilin aktivasyonunu yari
yanya azaltmaktayken, onceki endUstriyel denemelerde
S00°C hava sicakligina sahip bir doner finnin basarli bir
sekilde galistidi belirtiimistir. Tum hammaddelerin 6gutdimesi
icin bilyal degirmen kullanilabilmektedir. Birlikte-ogutme
sirasinda, kirectasi gibidaha ince malzemelerinveya kalsine kil
gibi daha yumusak malzemelerin asin 6gutulmesini onlemek
igin nispeten daha kalin bir 6gutme dnerilmektedir. Ogutme
ve karistirmadan sonra, Kirectagl Kalsine Kil Cimentosy,
silolarda depolanabilir veya paketlenebilir. LC3 ile insa edilen
karalar, ici bos bloklar, gergeveler veya AAC bloklari gibi yapi
malzemeleri, NPC muadillerine benzer performansa ve KPC
muadillerine kiyasla Ustun performansa sahiptir.
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5. Conclusion

In conclusion, cement manufacture releases huge amounts
of CO, and SCMs gained interest in improving the cement
blends’ sustainability in recent years. Calcined cloys are one
the most promising SCMs because they do not share the
disadvantages of other SCMs such as fly ash or slag, and
they have quite abundant. While the benefits of limestone
and calcined cloy in a cement blend are not new, combining
them to have a blend with only half of the cement clinker but
comparable properties to an OPC has recently been focused
on because of the better understanding of the hydration
mechanisms of aluminates and silicates. Limestone calcined
clay cement, LC3, is an optimized blend that utilizes calcined
clays, limestone, and gypsum to create synergized effects.
LC3 blend consists of 50% cement clinker, 30% calcined
clay (mainly calcined kaolinite, metakaolin), 15% limestone,
and 5% gypsum. In an LC3 cement, the silicates sourced
from cement clinker are responsible for the system'’s early-
age strength gain by forming C-S-H gels. Gypsum provides
sulfates for ettringite (AFt) formation, which then converts to
various AFm phases, depending on the limestone presence.
When limestone is present, increased calcite in the system
converts ettringite to meta-stable hemicarboaluminate,
which will later convert to stable monocarboaluminate,
rather than monosulfoaluminate phase. This conversion
also provides additional sulfate to the solution, which further
improves the hydration reactions. When sulfate content is
adequately adjusted, hemicarboaluminate formation occurs
as the Alite (C,S) reactions start to end, and this synergy
causes a chain strength gain effect. When 40% or above
grade clays are used (includes 40% kaolinite content), LC3
strength gain can be even or even surpass an OPC blend
with 95% cement clinker. Even with low-grade calcined
clays, LC3 blends have comparable 7-day strengths with
respect to OPC blends.

Furthermore, previous industrial trials proved that LC3
technology is quite robust and LC3 can be produced with
current cement equipment and inexperienced staff, with
consistent success: Manufacture process usudlly starts
with the clay calcination, which has many similarities to
the clinker production. While static calcination reduced
the activation of the clay by half, a rotary kiln with an air
temperature of 900°C has been observed to be working
successfully in the previous industrial trials. A ball mill can
be utilized for grinding all raw materials. When inter-grinding,
it is advised to grind materials relatively coarser to prevent
over-grinding of finer materials like limestone or softer
materials like calcined clay. After the grinding ond through
mixing, limestone calcined clay cement can be packaged
or stored in silos. Construction materials, such as tiles,
hollow blocks, frames, or AAC blocks built with LC3, had
similar performance to their OPC counterparts and superior
performance compared to PPC counterparts.
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Dokme Malzeme Tasima Sistemlerinin
Gelecegi Onleyici ve Kestirimei Bakim

______________

Yuksek tonagjli konveyor sistemlerinin bakiminin - etkili
sekilde yapiimasy, Uretimi ve Karlihdi surdurmek bakimindan
kritiktir. Bakim, onarim ve Uretim galisanlar, bu amagla
isyeri guvenligi esasina dayanan kapsamli bir plana ihtiyag
duyar. Plansiz durusun en aza indirilmesi, guvenligin ve
verimin artinimasli ve daha iyi yatinm getirisi elde edilmesi
amaciyla genel operasyon maliyetinin  dusurdlmesini
iceren hedeflerle boyle bir stratejinin kurgulanabilmesi
icin reaktif bakimin, onleyici bakimin ve kestirimci bakimin
avantaj ve dezavantajlarinin anlasilmasi gerekir.

Reaktif Bakim

Bugun bile birgok sirket, konveyorlerinde reaktif bakim olarak
nitelendirilebilecek bir uygulama gergeklestirmekte, bagka
bir deyisle yalnizca ariza oldugunda mudahale etmektedir.
Kanveydr bilesenlerinin ariza verene kadar ¢alismaya devam
etmesine izin verimekte ve bu nedenle yuksek maliyetli
plansiz duruslar yasanmaktadir. Plansiz dretim kesintileri,
dolayli ekipman hasart (arizali bir elemanin baska elemanlara
zarar vermesi), fazla mesai ve acil durum hizmeti Ucretleriyle
birlikte bu yaklasimin dogurdugu maliyetler artmaktadir.

Effective upkeep of high-tonnage conveyor systems is
critical to maintaining production and profitability, and
maintenance repair and operations (MRO) professionals
need a comprehensive plon with a foundation built on
workplace safety. Formulating such a strategy requires
an understanding of the advaontoges and disadvantages of
reactive maintenance (RM), preventive maintenance (PM)
and predictive maintenance (PdM), with goals that include
minimizing unscheduled downtime, improving safety, raising
efficiency and reducing the overall cost of operation to
achieve a better return on investment (ROI)

Reactive Maintenance

Even today, many companies practice what can be
called reactive maintenance on their conveyors, meaning
they simply fix whatever brecks. Components are left
to run until they fail, and the resulting system downtime
is unscheduled, disruptive and expensive. Among the
contributors to the costs of this approach are unplanned
production stoppages, ancillary equipment domage (when
a broken component damages something else), overtime

and emergency service fees.

.._-c' = 'm%m

Bir rulo braketini kesen eksenden kaymis konveyor bandi.

A mistracking conveyor belt cutting through a roller bracket.
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Reaktif bakimin diger dezavantajlart arasinds, bilesenlerin
optimum ¢alisma kosullarinin - korunamamasl, butgelerin
kontrolden gikmasi ve potansiyel guvenlik tehlikeleri
nedeniyle varlk omur beklentilerinin kisalmasl sayilabilir.
Dahasi, teknisyenler baski altindayken mumkun olan en kisa
zaman diliminde faaliyeti normale dondurmek icin daha fazla

risk alma ve daha fazla hata yapma egilimindedir.

Reaktif  agirlikli
ragmen, orta buyuklukteki isletmelerin tim konveyor bakim

bakim stratgjisinin - agik  dezavantajina

faaliyetlerinin yarisinda bu ysklasimin uygulandigr tashmin
edilmektedir. Bunun bariz nedeni butcedir: reaktif bakim
daha az personel, daha az planlama ve dasha dusuk ilk
yatinm gerektirir. Ancak boyle bir strateji, etkisiz planlamays,
yetersiz gozetime ve sistem kontrolinUn ¢ok daha dusuk
olmasina yol acar.

Other disadvantages include shorter asset life expectancy,
since components are not maintained in optimal running
condition, as well as uncontrolled budgets and potential
safety hozards. Further, technicians tend to toke more risks
and make more mistakes when under pressure to restore
operation in the shortest possible time frame.

Despite the clear downside of a predominantly reactive
maintenance strategy, it's been estimated that half of all
the conveyor maintenance activities in the average North
American facility follow this approach. The obvious reason
is budget: reactive maintenance requires less staff, less
plonning and a lower initial investment. But such a strategy
leads to ineffective planning, insufficient oversight and far

less system control.

Ariza verene kadar galistirma yaklasimi dnemli givenlik tehlikeleri yaratabilir

A run-till-it-breaks approach can introduce significant safety hozards.

Onleyici Bakima Gegig

Reaktif bakim anlayisi, onarim amagh plansiz duruslari
zorunlu kilan arizalari en aza indirmek amaciyla nispeten
onleyici bir yaklagima dogru evrilmistir. Onleyici bakimda
genellikle hizmet suresi veya calisma saati esas alinir.

The Shift to Preventive Maintenance

The deficiencies of reactive maintenance have driven an
evolution to a more preventive approach to minimize failures
that force unplanned shutdowns for repairs. Guidelines are
typically based on time in service or operating hours. The
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Neredeyse tekerlegin icadindan beri

onleyici bakim yaklasimi, ariza clasiligini en aza indirmek

uygulanagelen

icin ekipman Uzerinde duzenli bakim yapmaya dayanir.
Otomobillerde motor 6mrind uzatmak igin yapilan planl
motor yagi degisimleri de bu yaklasimin 6rnegidir.

idea of PM has been around almost since the invention of
the wheel: performing reqular maintenance on equipment to
reduce the chances of failure. It's the same approach that
consumers use when they take their car in for scheduled oil
changes to extend engine life.

DuUzenli muayene ve bakim, dnleyici bakim yaklasiminin degismez pargalaridir

Regular inspection and maintenance are an integral part of preventive maintenance.

Onleyici bakim yaklagimi, elemanlanin  6mrinG  uzatip
Uretim ve galisma verimini artinrken bakim maliyetlerini
dusurur. Bununla birlikte, dokme yuk tasima ekipmanlar,
degisken hava kosullarinda milyonlarca ton kays, agrega
ve kum tagidiklan igin diger ekipmanlara kiyasla ¢ok daha
fazla zorlanir. Toz emisyonu, dokuntU ve malzemelerin geri
tasinmasi gibi durumlarn ortaya cikabildigi bu kosullarda,
etkili bir onleyici bakim programina tamamen bagl kalinmasi
ve programin istikrarll sekilde guncellenmesi gerekir.

Bazi sirketler bu sorumlulugu kendi bunyesinde Ustlenirken
digerleri daha iyi bakim yatinmi getirisi saglayacadi
kanaatinden hareketle bunu endUstride uzman hizmet
saglayicilarin deneyimine ve planli bakim programiarina
emanet eder ve kendi galisanlarinin temel faaliyetlere
odaklanmasini saglar.

Konveyor bakiminda genellikle zamana, olgme dayal
muayeneye veya genel gostergelere (bant kaymasi, dokunts
vb) bagl olan 6nleyici bakim yaklagimi, her bir elemanin
onceki benzer uygulamalara ve kullanim kosullarina gore
Ongordlen tipik bir ekipman 6mrune sahip oldugunu varsayar.
Onleyici bakim yaklasimi, gézlem ve deneyime dayanarak
beklenen ariza noktasindan once ilgili pargalarin ne zaman
kullanimdan kaldinimasi, dedistirimesi veya yenilenmesi
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PM prolongs component life, increases productivity,
improves overall efficiency and reduces maintenance
costs.  However, bulk handling equipment endures
ongoing punishment by transporting millions of tons
of rock, aggregate and saond in fluctuating weather
conditions -- potentially creating dust emissions, spillage
and carryback -- and an effective PM schedule requires

strict adherence and consistent updating.

Some firms take this responsibility in-house, but others
find that specialist service providers deliver a better return
on their maintenance investment, relying on the expertise
and scheduled maintenance from industry experts so

their employees can focus on core activities.

Generally triggered by time, metered inspection or
common indicators (mistracking, spillage, etc), the PM
approach to conveyor maintenance assumes that each
component has a typical equipment life based upon
previous similar applications and environments.  Using
observation and experience, PM determines when relevant
parts should be retired, replaced or refurbished, before the



gerektigini belirler. Sonugta genellikle daha iyi guvenlik, daha
yUksek sistem verimi, daha az dokunty ve daha iyi genel

sistem kontrolU saglanir.

GUVENLIK UYARISI

expected failure point. The result is generally greater safety,

higher systemn efficiency, reduced spillage and better overall

systemn control.

Muayeneye veya ise baglamadan 6nce mutlaka galigma alaninda tehlike
olusturan bir durum olup olmadigini kontrol edin.

KONUM PROSEDUR: Haftalik KONUM PROSEDUR: Haftalik
Saptirma Bandin tambur Uzerinde merkezlendiginden Bas Bant siyiricilarda aginmig veya eksik ug
Tamburlari emin olun Tambur olup olmadigini kontrol edin

Bant siyirici gévde ve uglarinin temizligini
Tasiyici Tum rulolarin déndugunden emin olun* kontrol edin
Makaralar Makaralarin higbirinde malzeme birikimi Bant siyirici gerginligini imalatgi 6nerilerine
olmadigindan emin olun* gore kontrol edin
Bandin yukl ve yuksuz durumda Ug ruloya Bandin tambur Uzerinde merkezlendiginden
da temas ettiginden emin olun* emin olun
Toz bastirma nozullarinda tikanmayi kontrol
Konveydr Bantta hasar ya da hatali kullanim olup edin
Bantlari olmadigini kontrol edin:
Bantta kavislenmeyi kontrol edin Yukleme Darbe rulolarinda aginmay! kontrol edin
Bantta dis kavisi kontrol edin Bolgesi Darbe gubuklarinda Ust kaplama asinmasini
Darbe hasarini kontrol edin kontrol edin
Bant yolundaki engellere bagl hasarlari Sizdirmazlik desteklerinin aginmasini
kontrol edin kontrol edin
Kimyasal hasarini kontrol edin Toz sizdirmazhidini kontrol edip ayarlayin
Bantta yarik ya da yirtik olup olmadigini Toz bastirma nozullarini kontrol edin*
kontrol edin
Bant birlesme yeri hasarini kontrol edin Geri Donus Rulolarin serbest dondigiunden emin olun
Bantta Ust kaplama gatlamasini kontrol edin Rulolan Rulolarda malzeme birikimini kontrol edin
Montaj braketlerinde bant merkezleme
Konveyor Reduktor yag seviyesini kontrol edin sorunu kaynakli aginmalari kontrol edin
Tahriki Reduktorde yag kagagdini kontrol edin
Tahrik kaplinini kontrol edin Emniyet Kordonlarin gerginligini kontrol edin
Backstop yag seviyesini ve kagak olup Anahtarlari Bayraklarda malzeme birikmediginden emin
olmadigini kontrol edin olun
Tahrik sisteminin tum guvenlik
koruyucularinin yerinde ve iyi durumda Saptirma Bandin tambur Uzerinde merkezlendiginden
oldugundan emin olun Tamburu emin olun
Tamburda malzeme birikimini kontrol edin
Konveyor Paslanmig, bukulmas, kinlmis veya eksik
Yapisi yapisal pargalari kontrol edin Bant Ekleri Mekanik: Bant eki ve pimlerde aginmay!
Korkuluklari ve korkuluk eteklerini kontrol kontrol edin
edin Vulkanize: Ekte ayrilmayi kontrol edin
YuruyUs yollarinda malzeme dokintdsu
veya birikimlerini kontrol edin Kuyruk Bandin tambur Uzerinde merkezlendiginden
Dogru calistiklarindan emin olmak igin Tamburu emin olun
guvenlik kapilarini kontrol edin V siyirici ugta asinmay kontrol edin
V siyirici yuvasini kontrol edin
Yergekimiyle Gerdirme cihazi arabasinin serbest ve V siyirici gerginligini kontrol edin
Gerdirme dizgin galistigindan emin olun*
Bandin tambur Uzerinde merkezlendiginden Merkezleme Sasinin serbest donusunu kontrol edin®
emin olun* Makaralar Rulolarin déndigunden emin olun*

Tdm givenlik koruyucularinin yerinde ve iyi
durumda oldugundan emin olun

Rulolarda malzeme birikimini kontrol edin

Koruyucular

Hasari ve dogru montaji kontrol edin.

*NOT: Yildiz isaretli kontroller, bandin ¢alismasini gerektirebilir.

Sekil 1 - Temel elemanlar icin duzenli bir kontrol listesinin kullaniimasl, plansiz duruslar azaltir.
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SAFETY CONCERNS

Always inspect work area for hazards prior to commencement of
inspections or performing work.

LOCATION PROCEDURE: Weekly LOCATION PROCEDURE: Weekly
Bend Ensure belt is centered on pulley Head Inspect belt cleaners for worn or missing
Pulleys Pulley blades
Inspect belt cleaners for cleanliness of
Carrying Ensure all rolls are turning* frames and blades
Idlers Ensure all idler rolls are free of material Check belt-cleaner tension according to
buildup* manufacturers recommendation
Ensure belt touches all three rolls both in Ensure belt is centered on pulley
loaded and unloaded states* Check dust-suppression nozzles for
pluggage
Conveyor Check for belt damage or abuse:
Belting Check belt for belt cupping
Check belt for belt camber Loading Inspect impact idlers for wear
Check for impact damage Zone Inspect impact bars for top cover wear
Check for impingement damage Inspect seal-support cradles for wear
Check for chemical damage Inspect and adjust dust seals
Check belt for rips or tears Inspect dust-suppression nozzles*
Check belt for junction-joint failure
Check belt for top cover cracking
Return Ensure rolls are turning freely
Rolls Inspect rolls for material buildup
Inspect mounting brackets for wear from
Conveyor Check reducer oil level belt-tracking problems
Drive Check reducer for oil leaks
Inspect drive coupling Safety Inspect cables for correct tension
Check oil level in backstop and inspect Switches Ensure flags are free from material buildup
for leaks
Ensure all safety guards for drive are in
place and in good condition Snub Ensure belt is centered on pulley
Pulley Inspect pulley for material buidup
Conveyor Check for rusted, bent, broken or missing
Structure structural parts Splices Mechanical: Check splice and pins for wear
Vulcanized: Check splice for seperation
Tail Ensure belt is centered on pulley
Pulley Check V-plow blade for wear
Check V-plow mounting
Check V-plow tension
Gravity Check take-up carriage for free and straight
Take Up operation*
Ensure belt is centered on pulley* Tracking Check for free pivoting of frame*
Ensure all safety guards are in place and in Idlers Ensure all rolls are turning*
good condition Check rolls for material buildup
Guards Check for damage and proper installation *NOTE: Strarred inspections may require the belt to be running

Figure 1 - A regular checklist of essential components reduces unscheduled downtime.

Cimento ve Beton Diinyast / Sayr: 153 / Eylul - Ekim 2021
Cement and Concrete World / No: 153 / September - October 2021




Onleyici Bakim Maliyeti

Ekipman omru tahminleri genellikle dedisen ¢alisma
kosullarindski performansi hesaba katmaz. Bu nedenle
benzer uygulamalarin verilerinden elde edilen ariza oranina
dayal maliyet hesaplan buyuk olcide teorik kalir. Onleyici
Bakim yaklasimi, cogu durumda kosullar, uygulama ve
isletim plani gibi dediskenlerden etkilenen somut bulgularla
desteklenmis bir tahminden oteye gidemez. Bununla
birlikte, onleyici bakim ile ilgili temel bir sorun, bazi parcalara
kacinlmaz olarak gereginden daha sik bakim yapilmas,
yeterli sikikta bakim uygulanmayan diger parcalarinsa
performansinin dusmesi veya en kotu durumda telafisi
olmayan ciddi arizalara yol agmasidir.

Dokme malzeme tasima sistemlerinin bakimi, pargalarin
tedarik durumuna, ekipmanin yasing, isi gerceklestirebilecek
egitimli isgucune ve prosedurlerle ilgili yasal duzenlemelere
baghdir. Komurle calisan kazanlar, ¢cimento Uretimi ve izabe
tesisleri gibi uygulamalarda, bakim c¢alismasinin basinda
veya sonunda gunler surebilen soguma ve Uretim kosullaring
donme sUreleri ortaya cikabilir ve ek gUvenlik onlemleri
gerekebilir (kigisel koruyucu donanim, kontrollu alan girigi,
maruziyet limitleri vb)).

Kestirimci Bakim

Kestirimei Bakim yaklasimi, ariza tahminlerinin isabetini
artirmak igin normal galisma sirasinda ekipman performansini
dogrudan izlemeye dayanir. Yaziim destekli sensor
olcumleriyle zaman iginde veri toplar, bulgular degerlendirir
ve bir algoritmayla paydaslarin kullanimi igin pratik bir sonug
sunar. Veri esasli bu sistem, duzenli fiziksel muayenelerle
birlestirildiginde, servis teknisyenleri ve operasyon personeli
icin ¢cok daha kapsaml, dogru ve eyleme yonelik bilgiler

saglar.

Bazi bilesen imalatgilar, gozetimli hizmet iligkisinin  bir

parcasl Olarak planli  konveyor muayeneleri ve bant
sigirict bakimi sunar. SundukKlan izleme sistemleri, bilesen
asinmasini izleyerek servis teknisyenini veya operasyon
ekibini, servis zamaninin yaklastigr konusunda wi-fi veya
cep telefonu araciiiyla bilgilendirebilir. Bu teknolaji, ayrica
bir sorun oldugunda mobil uygulama araciidiyla uyar
gondererek servis teknisyenlerinin ve tesis operatorlerinin
gercek zamanli verilere erismesine olanak tanir.  Baz
yeni sistemlerde bant siyinici gerginlidinin otomatik olarak

ayarlanmasi bile mumkunddr.

The Cost of Preventive Maintenance

Equipment life estimates often do not account for
performance in varying service conditions, so calculating
cost projections based on the rate of failure drawn from
data of similar applications remains largely theoretical. In
most situations, PM can be no more than an educated
guess, allowing for the conditions, application and operating
schedule (omong several other variables). However,
primary issue with PM is that some parts will inevitably
be serviced too frequently, driving up costs, while others
won't be serviced often enough, leading to degraded

performance at best and catastrophic failures at worst.

Maintenance on bulk handling systems also depends on
the availability of parts, age of equipment, trained lobor
to perform the work and the regulations around each
procedure. Operations such as coal-fired boilers, cement
production and smelting plonts may require cool-down
and ramp-up periods that can take days on either end of
the maintenance work and also introduce added safety
concerns (personal protective equipment, confined space
entry, exposure limits, etc.).

Predictive Maintenance

Predictive Maintenance (PdM) directly monitors equipment
performance during normal operation to more accurately
anticipate failure. Relying on sensors and supported by
software, it collects information over time, aggregates the
facts and uses an algorithm to deliver a practical result
that is made available to stakeholders. When combined
with regular physical inspections, this type of dato-
driven system provides far more complete, accurate
and actionable information for service technicions and
operations personnel.

Some component manufacturers  offer  structured
conveyor inspections and belt cleaner maintenance as
part of a managed service relationship.  Their monitoring
systemns can track component wear and update the service
technician and/or operations team via wi-fi or cell phone on
upcoming service needs. The technology will also send an
alert through o mobile app in the event of upset conditions,
allowing service technicians and plant operators to access
real-time data. There are some new systems that can

even adjust belt cleaner tension automnatically.
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Iyi egitimli servis teknisyenleri, bakimi yapilacak ekipman
boyunca gezinerek ayrintili raporlar hazirlar ve badylece
konveyorleri gozeten fazladan bir ¢ift goz saglar. Bu kisiler
¢ok sayida uygulamaya sshit oldugu icin genel bakim
personelinin gozden kacirdigi veya gormezden gelmeye
alistid sorunlari tespit ederek bu konularda uyarida
bulunabilir. Dogrudan imalatgl gozetiminde sunulan
hizmette, bakim sorumlulugunu hizmet saglayici Ustlenir.
Boylece personelin diger onceliklere odaklanmasina olanak

taninmis olur.

UrGn veri yonetimi, ortalama omar veya 6mor beklentisi
istatistidiyle belirlenen onleyici bakimdan farkl olarak
ekipmaninfiili durumunu esas alir. “Durum odakl bakim” olarak
da adlandirilan kestirimci analiz yoluyla olasi bir sorun tespit
edildiginde, onarimin Uretim Uzerinde en az etki yaratacak
sekilde planlanmasi mumkunduar. Avantgjlart arasinds, daha
iyi optimize edilmis sistem performansi ve bilesen omry,
gozle kontrol ihtiyacinin azalmasi ve daha otomatik, analitik
tabanli bir sistem aracilidiyla tahmine dayall uygulamalarin en
aza indiriimesi yer alir. Bu yaklasim, kilometrelerce uzunlukta
olabilen ve bazi durumlarda zorlu araziler boyunca uzanan
konveyor sistemlerinde ¢zel muayene ve bakim ihtiyacini
tamamen ortadan kaldirmasa da zamandan tasarruf saglar
ve olasi tehlikeleri azaltrr.

Highly-trained service technicians provide an added set of
eyes on the conveyors, travelling to and from the equipment
to be serviced and logging details in their reports. Because
they see so many different applications, they can often
alert on problems that general maintenance personnel
overlook or have become accustomed to ignoring.  With
factory-direct managed service, the responsibility for
maintenance falls on the provider, allowing the staff to
focus on other priorities.

Unlike PM that is determined by an average or expected
life statistic, PdM is based on the actual condition of
the equipment Sometimes called ‘condition-based
maintenance,” when predictive analysis identifies a
potential issue, the repair can be scheduled at a time that
minimizes the impact on production. The benefits include
further optimized system performance and component
life, reducing the need for visual inspection and minimizing
guesswork through a more automated, analytics-based
system. Although it doesn't fully eliminate the need for
personal inspections and maintenance, for conveyor
systems that can be miles long and, in some cases, cover
difficult terrain, the approach saves time and reduces
potential hazards.

Sensorler, merkezi bir kontrol sistemine génderilen verileri toplar

Sensors collect data that is sent to a centralized control system.
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Kestirimci Bakim Uygulamasi

Kestirimei bakim programi, veri toplama ve depolamayla
baslayip analizle devam eder.  Gegmiste yeni 6lgUm
noktalarinin eklenmesi zaman alan ve yuksek maliyetli
bir islem olsa da gunumuzde kullanilan kablosuz cihazlar
bu maliyetleri buyuk olglde dusturmustur. Daha kolay
erisilebilen veri toplama, depolama ve analiz segenekleriyle,
bazi dokme malzeme tasima sistemlerinde performansin
optimizasyonu igin her bir kritik bilesenin izienmesi ve analiz
ediimesi, artk hem mumkdn hem de zorunlu hale gelmistir.
Sensorler ayrica verileri bulut tabanli yaziima aktarabilir ve

bu yaziimi sahadaki mobil uygulamalara yayabilir.

Bu sistemler igin ilk sermaye harcamalar yuksek gorunebilir
ancak bulut tabanli teknoloji, girig maliyetinin bir kismini
karsilayabilmektedir. Daha uzun ekipman 6mru, daha isabetli
butge tahmini, daha guvenilir bakim planlamasi, daha yuksek
galisan verimi, daha az durus ve daha iyi Uretim verimi gibi
avantajlarnn tumu, ystinmin geri donUsunun daha kisa surede
gerceklesmesini saglar.

Yapay Zeka ile Ogrenme

Yapay zeka ile 6grenme, imalatci veya operator gozlemleriyle
belirlenen asinma dmrune dayall onleyici bakimdan farkli
sekilde, onceki tum girdileri dikkate alarak bakim intiyaclarini
operasyon ve servis ortamina uyarlar. Bu ozellestiriimis
deneyim sayesinde, adeta ekipman kendi ihtiyaglarini
dogrudan baskim konusunda Kkarar verecek Kisilere
iletiyormus gibi olur.

Yakin zamanda ticarilestirilmis bir drnegi, siyiricr ucu izleyen
ve kalan kullanim omrand belirleyerek raporlayan bir bant
siyirici konum izleme cihazidir. Kolayca Kkullanilabilen cihaz,
birincil bant siyincilan izleyerek yeniden gerdirme veya
dedistirme gerektiginde ya da anormal kosullar meydana
geldiginde imalatgi tarafindan egitiimis servis teknisyenlerine
ve tesis operasyon personeline bilgi verir. Yoneticiler ve servis
teknisyenleri, aga bagl herhangi bir sigiricinin bilgilerine cep
telefonu ya da wi-f1 araciligiyla hizla erigenilir.

Cihaz, kritik gergek zamanli bilgi akisiyla birlikte ¢alisanlarin
hareketli konveytrlere daha az maruz kalmasini saglayarak
hem verimi hem de guvenligi artnr. Talep halinde ayrintli
bilgiler icerecek sekilde de sunulabilen basitlestirilmis bakim
plani, planli duruslar sirasinda servis personelinin aginmig
parcalarin yenilerini temin etmesine ve takmasina olanak
tanir. Optimum siyirma performans! igin u¢ asinmasini ve

Predictive Maintenance Implementation

A predictive maintenance progrom starts with data
collection and storage, and then proceeds to analysis.
In the past, adding new points of measurement was a
time-consuming and expensive undertaking, but wireless
instruments have greatly reduced these costs. With more
readily-available data collection, storage and analytics
options, some bulk material handlers are recognizing that
each critical component can and should be monitored and
analyzed to optimize performance. Sensors can also feed
data to cloud-based software which then broadcasts it to
mobile apps in the field.

The initial capital expenditure for these systems may
appear steep, but cloud-based technology can defray
some of the cost of entry. The benefits of extended
equipment life, tighter budget forecasting, more relioble
maintenance scheduling, increased worker efficiency,
decreased downtime and better productivity all add to a
swift return on investment (ROI).

Machine Learning

Unlike PM, which relies on wear life determined by
manufacturer and/or operator observations, machine
learning adapts maintenance needs to the operation and
service environment, fueled by all previous input  The
benefit is g tailored experience that has the effect of
equipment seeming to communicate its needs directly to
decision-makers.

A recently-commercialized example is a belt cleaner
position indicator that monitors the blade, tracking and
reporting its remaining service life. The intuitive device
continuously gathers data on primary belt cleaners,
notifying factory-trained service technicians and/or plant
operations personnel when re-tensioning or replacement
is required or when abnormal conditions occur. Managers
and service technicians can quickly access info on any
networked cleaner via cell phone or wi-fi.

The device delivers critical real-time intelligence and
reduces worker exposure to moving conveyors, improving
both efficiency ond saofety. Maintenance planning is
simplified by having detailed information available on
demand, allowing service personnel to deliver and install
replacement wear parts during scheduled outages.
Relying on actual operating conditions instead of human
Jjudgement to monitor blode wear and tension for optimal
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galisma kosullarina dayanan verileri kullanarak siyiricr ucun
kullanilabilir yuzey alanini en Ust dizeye cikarir ve bir siyirici
ucun kullanim omrandn sonuna yaklasmasi halinde bunu
kesin olarak bildirir.

Ayrica bu teknolojiyi bir adim ileri goturen ve konum izleme
cihazini otomatik bir bant siyinci gergisiyle birlestiren bir
sistemin patent basvurusu da yapilmisti. Bu yeni ve tahrikli
tertibat, siyirici ug basincini surekli alarak izleyen sensorler
icerir ve optimum siyrma gerginligini korumak igin siyirici
konumunu ayarlar. Bakim personelinin artik siyiricilari tek tek
kontrol etmesive manuel olarak yeniden gerdirmesi gerekmez.
Bunun yerine, ilgili bakim islemi atomatik olarak gerceklestirilir
ve bakim suresi kisalirken her bir siyincinin kullanilabilir alani
en Ust duzeye cikarilir. Bu yaklasim, onleyici bakim kavramini
baska bir sevigyeye tasir: bir sireg parametresine veya baska
bir olcUte gore optimizasyon yapmaktan ziyade gergek
zamanli fayday! oncelik haline getirir.

cleaning performance, the indicator maximizes the blade’s
usable surface area ond reports with certainty when a
blade is nearing the end of its useful life.

Taking the technology a step further is a patent-pending
device that combines the paosition indicator with an
automated belt cleaner tensioner. This novel powered
assembly incorporates sensors that constantly monitor
blade pressure and adjust its position to maintain optimal
cleaning tension. Maintenance personnel no longer need
to visit each cleaner and manually re-tension. Instead the
tasks are performed automatically, reducing maintenance
time while maximizing the usable area of every cleaner.
This takes the concept of preventive maintenance to
another level: rather than optimize for a process parameter
or other metric, the approach makes real-time profitability
the priority outcome.

Yeni bir otomatik bant siyirici gergisi tasarimi, optimum basma kuvveti ve gergek zamanli performans verileri saglar.

A new automatic belt cleaner tensioner design delivers optimal pressure and real-
time performance data.
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Onleyici Bakim ve Uriin Veri Yonetimi
Guclerini Birlegtiriyor

Kestirimci bakimin 6nleyici bakima gore birgok avantaji vardir
ancak gegmiste bu stratejiyi en kritik bilesenler disindaki
elemanlara  uygulamak genellikle ¢ok yuksek maliyetli
olmustur veya pratik olmamistir. Artik verilerin toplanmasi,
depolanmasl ve analizi daha kolay ve daha dusuk maliyetli
hale geldiginden, ek bilesenler ve sistemler de muhtemelen
bir tesisin konveydr bakim programinin pargasi haline
gelecektir.

Zorlu ortamlarda calisan dokme malzeme tasima
sistemlerinde rastgele ve anormal asin yuklenme ya da
insan hatalari nedeniyle onceden tahmin ediimesi zor,
beklenmedik arizalar yasanmaktadir. Bu nedenle bakim
persanelinin ani gelisen arizalara yanit verebilmesi gerekir.
Imalatgl  gozetimindeki  hizmet  saglayicilar,  ekipmanin
bakiminiyapmak veya ekipmani yukseltmek amaciyla plansiz

duruslar sirasindaki faaliyet kesintilerinden yararlanabilir.

Bazi hizmet sadlayicilar, viris salgini sirasinda tesis erigimi
sinirlanan  musterilerin - konveyor  sistemlerinin - bakimini
kendi galisanlaryla etkili bir sekilde gerceklestirebilmesi icin
bakim personeline yonelik uzaktan egitim adimlari atmig, bu
kapsamda koruyucu bakim, muayeneler ve yedek siyirici
uc segenekleri hakkinda rehberlik sunmustur.  imalatgl
gozetiminde faaliyet gosteren teknisyenler, periyodik
kontroller sirasinda yaskin temasta kalmaya ve optimum
performans igin temel parametreler Uzerinde galismaya

devam etmektedir.

Verimli ve uygun maliyetli bir bakim programi hedefi
dogrultusunda, tipki verilerin dogru sekilde uygulanmasi
icin insan deneyimine ihtiyagc duyulmasi gibi, ¢cozumleri
tasarlamak ve uygulamak igin de her zaman insan emegi
gerekecektir. Bu nedenle dnleyici bakim ve Urun veri yonetimi
yaklasimlarinin avantajlarindan ayni anda yararlanmak en
iyi cozUmMAUr. Plansiz duruslar, zamanindan 6nce bozulmus
asinan pargalar ve ilave iscilik maliyetlerinin isletim giderleri
Uzerinde gok ciddi bir etkiye sahip olmasi nedeniyle, bakim
stratejisinde iki yontemin bir arada kullaniimasi, ikisinin
etkisini de en Ust duzeye cikaracaktr.

Combining the Power of PM
and PdM

Predictive maintenance has many advantages over
preventive maintenance, but in the past, it was often
too expensive or impractical to implement this strategy
on all but the most critical components. Now that data
collection, storage and analysis are becoming easier and
less expensive, additional components and systems are
likely to become part of a plant’s conveyor maintenance
program.

Bulk material handling systems working in harsh operating
environments experience unexpected failure events that
can be difficult to predict when they are caused by random,
abnormal overloads or human error. So maintenance staffs
need to have some capacity to react to sudden failures.
During unscheduled downtime, managed service providers
can take advantage of the outage to maintain or upgrade
equipment.

Some service providers are also taking steps to help
customers whose facilities have limited access during
the virus pandemic by partnering with their maintenance
staffs to remotely train employees to effectively maintain
their conveyor systems, offering guidelines on preventive
maintenance, inspections and replacement blade options.
Factory-direct technicions remain in close contact with
periodic check-ins and operate within key parometers to
assure optimum performance.

With the goal of an efficient and cost-effective maintenance
schedule, human labor will always be needed to design and
carry out solutions, just like data will always rely on human
experience to be properly applied. That's why leveraging
the benefits of both PM and PdM is the best approach.
Because unscheduled downtime, prematurely degraded
wear parts and unnecessary labor have such a serious
impact on the cost of operation, applying both methods
to a maintenance strategy maximizes the effectiveness of
both.
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THE CONCRETE INITIATIVE

solutions for Europe's future

Yeni Avrupa Bauhaus'u
Beton Girisimi Manifestosu

A New European Bauhaus

The Concrete Initiative Manifesto

Girig

Beton Girisimi’, Yeni Avrupa Bauhaus Girisimi'ni guzel, yesil,
yenilikci ve kapsayicl tasarim araciligiyla, yasamimizi ve
insanlar birbirine baglama seklimizi yeniden dusunmek icin
bir firsat olarak gorulmekte ve Yesil Mutabakat gergevesinde
basarill bir yeni surum icin palitika yapicilar ve ingaat deger
zincirindeki paydaslarla etkilesim kurmayi amaglamaktadir.

Beton, uzun 6murlu dayanimi ve kendine 0zgu ozellikleri ile
(yangina dayaniklilik, termal kutle, akustik yalitim gibi, tarihi
Bauhaus'un temel bilesenlerini olmustur. Minimalist yapilar,
form ve renkler agisindan mimaride ¢ok yonlulugu mumkun
kilmistrr. Beton Girisimi, Yeni Avrupa Bauhausunda gunumuz
konularing; net sifir karbon, dongusel yapllar ve dijital
donusum  zorluklarina yanit getirebilecedini kanitlayarak
kilitrol oynamaya devam etmeyi hedeflemektedir.

Beton deger zincirinin farkl aktorleri ve ana bilesenleri
(cimento, agrega ve katki maddelerilile birlikte galisarak
gelecege yonelik Avrupa'nin ihtiyaglarina cevap veren,
dayanikl beton saglayabileceklerdir.

Bununla birlikte, sUphesiz, yarinin Surdurulebilir sekilde inga
ediimis bir Cevre de, tesvik edilen asil gidisatta oldugu gibi
cesitli yapi malzemelerinin bir arada kullaniimasi gerekecektir.
Bunu basarmak igin sektorler, Avrupa Komisyonundan
sehirlerin estetigine, yasanabilirligine ve sakinlerinin yasam
kalitesine katkida bulunacak sekilde insa edilmis bir cevre
icin, Yeni Avrupa Bauhausunda yer alan on ilkeyi dikkate
almasinitalep etmektedirler. Manifestonun sonunda, bunlarin
gerceklesmesi icin bir dizi politika Gnerisini vurgulanmaktadir.

Intro

The Concrete Initiative welcomes the New European
Bouhaus Initiative as an opportunity to rethink the way we
live and connect people through beautiful, green, innovative
and inclusive design and wishes to engage with policy
makers and the stokeholders in the construction vaolue
chain for a successful new edition within the framework of
the Green Deal.

Concrete was an essential component of the historic
Bauhaus, due to its durable strength and embedded
properties (like fire resistance, thermal mass, acoustic
insulation). It enabled minimalistic structures and architectural
versatility in forms and colours. The Concrete Initiative aims
to continue playing a key role in the New European Bouhaus
proving that it is able to bring answers to the challenges
of the present: net-zero carbon, circular construction and
digital tronsformation. By working together, the different
actors of the concrete value chain and its main constituents
(cement, aggregates and admixtures) will be able to provide
future-proof concrete responding to Europe’s needs.

No doubt, however, the Sustainable Built Environment of
tomorrow will require a combination of building materials
like the original movement promoted. To achieve this, our
sectors would like the European Commission to consider
ten principles for the built environment in the New European
Bauhaus which will contribute to the gesthetics of cities,
their liveability and the quality of life of their inhabitants.
We highlight at the end of our manifesto a series of policies
recommendations to make them happen.

1 BIBM (Avrupa Prefabrike Beton Federasyonu), CEMBUREAU (Avrupa Cimento Birligi), EFCA (Avrupa Beton Katki Ureticileri Federasyonu) RMCO (Avrupa Hazir

Beton Birligi) ve UEPG (Avrupa Agrega Birligi)

1 BIBM [the European Federation for Precast Concrete), CEMBUREAU (the European Cement Association), EFCA (the European Federation of Concrete
Admixtures Assaciations), ERMCO (the European Ready-Mixed Concrete Organisation) and UEPG (the European Aggregates Association)
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BIRINCI ILKE / FIRST PRINCIPLE

SURDURULEBILIR VE
KARBON NOTR

Bugunun ve yarinin binalarinin karbon notr olmasi igin
surdurdlebilirligin U temel taginin (cevresel, ekonomik
ve sosyal] hesaba katimasi gerektiginden, Yeni Avrupa
Bauhaus'u da bu fikri yansitmalidir. 2050 yilina kadar karbon
notr olmayr taahhut eden cimento sanayii, dusuk karbonlu
beton karnisim tasarimlar icin kullanilacak duguk karbonlu
gimentalann yani sira, bugun bu surdurulebiliflik hedeflerine
halihazirda katkida bulunan dusuk karbonlu katki cozomleri
gelistirmektedir.

Ornegin, bir Fransiz sirketi, Fransa'min dort bir yanindaki
birgok bina igin dusuk Karbonlu beton tedarik etmektedir.
Toulouse'da bulunan Jean Zey adl okul ingaasinda, betonun
karbon ayak izini %30 azaltan dusUk karbonlu beton
kullanilmistr.

SUSTAINABLE AND
CARBON NEUTRAL

Today and tomorrow's buildings need to take into account
the three pillars of sustainability lenvironmental. economic
and social) in order to be carbon neutral so the New
European Bauhaus should reflect this inspiration. The
cement industry, committed to carbon neutrality by 2050,
is already developing low-carbon cements to be used for
low-carbon concrete mix designs, as well as low carbon
admixtures solutions which already contribute today to
these sustainability objectives.

For instance, a French company supplies low carbon
concrete for several buildings across France. The Jean Zey
school in Toulouse was built using a low carbon concrete
which has reduced by 30% the carbon footprint of the
concrete used.
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THE CONCRETE INITIATIVE

solutions for Europe’s future

IKINCIi ILKE / SECOND PRINCIPLE

SORUMLU KAYNAK KULLANIMI

Yeni Avrupa Bauhaus'u, ingaatta kullanilan birincil ve ikincil
hammaddelerin sorumlu ve cevreyle uyumlu bir sekilde
tedarik edilmesini tegvik etmelidir. Tag ocaklarnin yani sira
kum ve ¢akil ¢ikarma sahalar, operasyonlar sirasinda ve
sonrasinda kademeli olarak eski haline getirilir ve genellikle
cevre kanusunda faaliyet gosteren STK'lar ile igbirligi icinde,
gecici veya dinamik ortam gibi kavramlar kullanilir. LIFE
projesi “Tag Ocaklarinda Yasam (Life in Quarries)’, aktif maden
¢lkarma sahalarinin doga ve biyolojik gesitliligi destekleyen
yasam alanlar haline getirilmesine dair pratik brosurler ve
rehberler gelistirmistir.

UCUNCU iLKE / THIRD PRINCIPLE

RESPONSIBLY SOURCED

The New European Bauhaus should promote primary ond
secondary raw materials used in construction to be sourced
responsibly ond in compatibility with the environment
Quarries as well as sand and gravel extraction sites are
progressively restored during and after operations and use
concepts such as temporary or dynamic nature often in
cooperation with environmental NGOs. The LIFE project ‘Life
in Quarries” has developed practical manuals and guidance
on how to make active extraction sites living areas for nature
and biodiversity.

YERELLIK VE DONGUSELLIK

Bize gore, Yeni Avrupa Bauhaus'unda yerel olarak Uretilen
yapl malzemeleri tercih edilmeli; uzun mesafeli nakliyeden
kacinarak yerel ekonomileri desteklerken, ayni zamanda
tedarik zincirlerinin kesinligi saglanmalidir. Ayrica sinicl bir
dunyada ingaat atiklarinin geri donusturdlmesi Yeni Avrupa
Bauhaus igin surdurulebilir ve sorumlu kaynakli birincil
agregalar sadlarken ABnin kendine yetmesine izin verecek
dongusel bir yaklasimin TEMEL bir parcasi olacaktr. Bazi
durumlarda, beton ureticileri halihazirda %100'e kadar geri
donusturdlmus agrega igeren beton karisimlart satmaktadir.
Hollandali bir sirket, Beilen ve Hoogeveen (Hollanda)
arasindaki bisiklet yolu insaati igin %100 geri donusturdimus
beton tedarik etmistir.
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LOCAL AND CIRCULAR

In our view, the New European Bauhaus should favour
locally-produced construction materials avoiding long
distance transport, supporting local economies while
ensuring certainty of the supply chains. Furthermore, in a
finite world, recycling construction waste will be a key part
of a circular approach that will allow the EU to be self-reliant
while still ensuring sustainably and responsibly sourced
primary aggregates for the New European Bauhaous. In
some cases, concrete producers already sell concrete
mixes which contain up to 100% recycled aggregates.
A Dutch company provided a 100% recycled concrete
for the construction of a bike lane between Beilen and
Hoogeveen (The Netherlands)
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DORDUNCU iLKE / FOURTH PRINCIPLE

ENERJI POZITIFLIK

Binalari saf pasif enerji emici olarak gormektense,
barnndirdiklar termal enerjinin aktivasyonu yoluyla eneriji
sisteminin aktif katilimcilan olarak algilama konusunda acil
bir ihtiyac vardir. Yeni Avrupa Bauhaus'u, binalar sebekeyi
enerji ile "besleyen” aktdrlere donusturmesine odaklanmall
ve yenilenebilir enerji gibi cesiti  enerji  kaynaklarinin
barindinimasina yardimci olmalidir. 3E tarafindan yurutdlen
bir galismada gosterildigi gibi, beton termal kutle aktivasyonu
sayesinde hedefe ulasmak igin ©Gncu bir rol aynayacakdr.

Vigyana sehrindeki MG22 sosyal konut projesinde, bina
tasarniminda termal kutle kullanilmis ve betanun termal kutle
avantajlarindan en iyi sekilde yararlanilmistir. Bu, sakinlerin
mevsimler boyunca iyilestirimis bir termal konfordan ve
dustk enerji faturalanndan faydalanmalarini saglamistir.
Ayni zamanda, binalar elektrik sebekesinin akilll bir parcas!
haline gelebilir, boylece enerjide tepe noktalarini telafi etme
ve sistemin genel verimliligini artirma olanag saglanabilir.

ENERGY POSITIVE

There is an urgent need to look at buildings not as pure
passive energy-absorbers but, through activation of
embedded thermal energy, as active participants in the
energy system. The New European Bauhaus must look at
turning buildings into actors that “feed” energy to the grid
and help accommodate various sources of energy such as
renewable. Concrete, thanks to its thermal mass activation,
will play a leading role to achieve this objective as shown in
a study undertaken by 3E.

The MG22 social housing project in the city of Vienna used
thermal mass in the building design and made the most of the
thermal mass benefits of concrete. This allowed inhabitants
to benefit from an increased thermal comfort throughout
the seasons and reduced energy bills. At the same time,
buildings may become an intelligent part of the electricity
grid, allowing to compensate peaks, and increasing the
overdll efficiency of the system.

BESINCI iLKE / FIFTH PRINCIPLE

DAYANIKLILIKVE
DUYARLANABILIRLIK

Binalar ve altyapllar, sinirli onarm veya yenileme ile en uzun
sure dayanacak sekilde tasarlanmall ve insa edimelidir.
Bu ayni zamanda, ayakta kalmasi gereken binalarin,toprak
sizdirmazigini ve yeni hizmet altyapilarini onlemek igin
binalarin  yeni kullanimlar icin - kolayca yenilenebilecedi
anlamina gelmektedir veya bunlarin bilesenlerinin yikimdan
sonra geri donusturtlmus agregalarin kullaniimasi ile yeni
binabileseni olarak yeniden kullanimak Uzerine tasarlanmasi
anlamina gelmektedir.

Yeni Avrupa Bauhaus'u, yeniden daha iyi bir inganin, binalarin
yasam suresinin uzatimasini nasil kapsadigini tum yonleriyle
dederlendirmelidir. Yapisini koruyarak ve genisleterek
yenilenen bazi betonarme binalar icin bu durum halihazirda
gegerlidir. 2019 yilinda, Avrupa Birligi Mies van der Rohe 6duld,
Bordeauxda (Fransa) yenilenen sosyal binalarda sakinlerin
yasam alanini genisletmek Uzere mevcut betonarme yapinin

DURABLE AND
ADAPTABLE

Buildings and infrastructures must be designed and built
to stand for the longest period of time with limited repair or
refurbishment. This also means that buildings, which have to
remain, could be easily refurbished for new uses, to avoid
soil sealing ond new service infrastructures, or their
components should be conceived to be reused in new
buildings as new building components or after demolition as
recycled aggregates.

The New European Bouhaus must fully consider how
building back better encompasses the extension of
the buildings’ life-time. This is already the case of some
concrete buildings that are renovated keeping their
structure and extending it. The European Union Mies van
der Rohe prize was awarded in 20719 to the architects
Lacaton and Vassal, Druot, Hutin who also received the
Pritzker price in 2027, for a renovation project in Bordeaux
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ve yeni prekast beton elemanlarin kullanildidi bir yenileme
projesinin mimarlari olan ve ayni zamanda 2027 yilinda
Pritzker 6dulunin kazananlari Lacaton & Vassal, Druot ve
Hutin'e verilmistir. Bu, yalnizca yeniden insayla dedil, ayni
zamanda kapsamli bir yenilemeyle de yasam alanlarimizin
dondsumunun  gergeklestirilebilecedini  ve  Avrupa
vatandaslarinin yasam kalitesinin artirabilecegini kanitlamistir.

THE CONCRETE INITIATIVE

solutions for Europe’s future

(France) where renovated social buildings used the existing
concrete structure and new pre-cast concrete elements
to extend the living area of the inhabitants. This proved
that not only reconstruction, but also deep renovation can
transform the places we live and increase the quality of
lives of European citizens.

ALTINCI iLKE / SIXTH PRINCIPLE

YESIL VE MAVi
ALANLARIN ACILMASI

Yeni Avrupa Bauhaus'u doda, yesil alanlar ve biyocesitlilik
ile olan iligkimizi yeniden dusunmek icin, binalarin Gtesine
uzanan bir kentsel gundemi de tesvik etmelidir. Yogunlastirma
(densifikasyon), yenilikgi tasarma sahip sehirlerde yesil ve
mavi alanlarin aciimasina yonelik cozomler sunabilir. Yuksek
binalar icin tercih edilen malzeme olan beton, mukavemeti
sayesinde mimarlarin yaratici ve dahiyane tasarimlar
yapmasina olanak tanimaktadir. Avrupa Komisyonu Baskan
Van der Leyen, beton yapilarin mimari yaraticiigr gozetmesi
ve dogay! sehirlerimizin merkezine geri getirmesine iligkin
harika bir drnek olan Milano'daki Bosco Verticale binasina
olan hayranligini dile getirmistir.
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OPENING UP GREEN
AND BLUE SPACES

The New European Bauhaus must also foster an urban
agenda expanding beyond buildings to also re-think our
relationship with nature, green spaces and biodiversity.
Densification can offer solutions to open up green and
blue spaces in cities innovative in design. Thanks to its
strength, concrete, the material of choice for high-rise
buildings, allows architects to make creative and ingenious
designs. European Commission President von der Leyen
expressed her admiration for the Bosco Verticale building
in Milan, @ great example on how concrete structures
foster architectural creativity and brings nature back to
the centre of our cities.
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YEDINCI ILKE / SEVENTH PRINCIPLE

FARKLI YAPI
MALZEMELERINE SAYGI

Yeni Avrupa Bauhaus'u, en verimli segimlerin her bir proje
bazinda yapildig, bir arada var olan yapi malzemeleri
vizgonunu tesvik etmelidir. Higbir bina tek bir malzemeden
yaplmaz; énemli olan, mimarlarin ve tasarimcilarin her bir
malzemenin ozelliklerini bina seviyesinde en iyi sonucu
verecek sekilde kullanma yetenegidir. Segimler, 6mrinun
sonu da dshil olmak Uzere, binanin Yasam Dongusu
Degerlendirmesine dayall olarak yapilmalidir. Goteburg'daki
(isveg) BRF VIVA konut projesinin beton ve ahgap yapl
degerlendiren  gayri gelistiricisi
tarafindan yapilan secim, buna iyi bir ornektir. Ahsap (SP Tra)

secenekKlerini menkul
ve betan (CBI) igin 6nde gelen LCA/EPD uzmanlanyla birlikte
bir cevresel etki degerlendirmesi yapilimistir. Ortak raporlari,
cevresel bina performanslarinin degerlendirilmesi igin EN
15978 kullanildiginda, beton ve ahsap ¢ozUmler arasinda
kiresel 1sinma potansiyeli agisindan  onemli farkliliklar
olmadigini gostermistir.

RESPECTFUL OF DIFFERENT
CONSTRUCTION MATERIALS

The New European Bauhaus must foster a vision of
construction materials that co-exist, where the most
efficient choices are made on the basis of each individual
project. No building is made of one material only, architects
and designers’ ability to use each materials’ qualities for the
best outcome at building level is the key. Choices should be
made based on the Life Cycle Assessment of the building,
including its end-of-life. A good example of choice was
made by the property developer of the BRF VIVA housing
project in Gothenburg (Sweden) who looked into the options
of concrete and wooden construction. An environmental
impact assessment was undertaken together with leading
LCA/EPD experts for wood (SP Tré) and concrete (CBI). Their
Joint report showed that, using EN 15978 for the assessment
of environmental building performances, there were no
significant differences regarding global warming potential
between the concrete and wooden solutions.

SEKIZINCI ILKE / EIGHTH PRINCIPLE

DIJITALLIK VE UYGUN
MALIYETLILIK

Avrupa Ingaat sektorl, konut maliyetini optimize etmek,
renovasyon ve yeni binalarin ingasini hizlandirmak icin
dijitallesmeye buytk yatinmlar yapmaktadir. Gunumuzde
insaat sektorunun dijitallesmesine en dnemli katkilardan biri
"Yapi Bilgi Modellemesi” (Building Information Modeling - BIM)
tarafindan saglanmaktadir. BIM, bir Urin veya yaziim degildir;
6ngorulen yasam dongusuyleilgiligrafik verilerin (gizimler gibi)
ve belirli teknik Gzelliklerin (teknik veri sayfalarn ve ozellikler
gibi) eklendigi bir “bina hakkinda bilgiler muhafazasidir. Yeni
Avrupa Bauhaus'u, BIM uygulama firsatlarini tesvik ederek
ingaatta dijital devrimi guclu bir sekilde desteklemelidir. Bu,
uygun bir giris noktasi saglayabilir; cunku BIM sadece yeni
binalarn insa edilmesine izin vermekle kalmaz, ayni zamanda
binalann ve altyapilarin nasil baglandigini incelemekte ve

DIGITALAND
AFFORDABLE

The European Construction sector is investing a lot in
digitalisation to optimize the cost of housing and improve
the pace of renovation and construction of new buildings.
One of the most significant contributions to digitalising
the construction sector s given today by the ‘Building
Information Modeling” (BIM). BIM is neither a product nor a
software but a ‘container of information on the building” in
which to insert graphic data (such as drawings) and specific
technical attributes (such as technical data sheets and
characteristics] also relating to the expected life cycle. The
New European Bauhaus should strongly support the digital
revolution in construction by promoting opportunities for
BIM implementation. It could provide a relevant entry point
for this, as BIM does not allow only to build new buildings
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RiTHHE

LETE T

bunlari hesaba katmaktadir. Cogu Avrupa Ulkesi, altyapi
icin BIM konusunda hizli ilerleme kaydetmektedir. BIM'in
binalari ve altyapilari nasil degistirdiginin ve iyilestirdiginin
ilging bir 6rnegi, dunyanin en uzun koprusu olan Randselva
Koprusu'dur. By, gizim yapilmaksizin yalnizca BIM modellerine
dayall olarak inga edilen 634 metre uzunlugunda, konsol
kirisli bir beton koprudur.

D

but also look at and take account of how buildings and
infrastructures are connected. Most European countries are
making rapid progress with respect to BIM for infrastructure.
One interesting example of how BIM is changing and
improving buildings and infrastructures is the Randselva
Bridge, the world's longest bridge. It is a 634-meterlong
cantilever concrete bridge being built without drawings,
based solely on BIM-models.

DOKUZUNCU ILKE / NINTH PRINCIPLE

INSANLARI BiRBIRINE
BAGLARI

Yeni Avrupa Bauhaus'u, yesil ve mavi alanlarin
yogunlastinimasina ve 0ozgurlestirimesine izin verirken,
insanlar birbirine baglamak icin “yesil" ulasim altyapisinin
(tren istasyonlar, toplu tasima sistemleri veya bisiklet
yollar) yenilenmesini ve gelistirilmesini  unutmamalidir
Bu tesislerin temel ortagl olarak beton, kendine ©zgu
dayanikiihgi sayesinde, ulastirma ihtiyaglarimizi dUsuk bakim
maliyetleriyle daha iyi karsilama gucune sahiptir. Grand Prix
d’Architecture de Wallonie'ye layik gorulen alan Belgikadaki
Marexhe & Herstal Tren Istasyonu, kentsel etkinlikleri yeni bir
sekilde harmanlamig ve daha iyi planlanmis ve daha aktif bir
kentsel yasam icin genis bir alan yaratmistr.
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CONNECTING
PEOPLE

The New European Bauhaus should not forget the renovation
and development of ‘green” transport infrastructure (rail
stations, mass transit systems or bicycle lanes) to connect

people, whilst allowing for densification and freeing up green
and blue spaces. As a key partner of these installations,
through its intrinsic durability, concrete has the power to
better satisfy our transport needs at low maintenance costs.
The Marexhe & Herstal Railway Station in Belgium, which
received the Grand Prix dArchitecture de Wallonie, brought a
new blend of urban activities and created an open space for
better planned and more active urban life.



THE CONCR

ONUNCU iLKE / TENTH PRINCIPLE

SEHIRLERI “KARBON
YUTAKLARINA"DONUSTURME

Bitkiler fotosentez yoluyla karbondioksiti absorbe
ettiginden, ormanlarin kuresel bir CO, yutagr gorevi gordugu
herkesce bilinmektedir, bu nedenle ormanlarin uygunsuz
sekilde somurulmesi, kuresel dengeyi olumsuz etkileyebilir.
Cevremizdeki, sehirlerdeki ve altyapidaki beton ve harclarin
da omurleri boyunca CO, absorbe ettigi ise gok daha
az bilinmektedir.  Omurlerinin sonunda  karbondioksitini
atmosfere birakan ahsap bazli UrUnlerin aksine, beton,
absorbe ettigi karbondioksiti kalici olarak depolamaktadir.
Yeni Avrupa Bauhaus'u, betonun yeniden karbonatlasma
potansiyelinden tam olarak yararlanarak, yallar ve kaldinmlar
icin tamamen acgik beton yuUzeyleri ile sehirlerin "karbon
yutaklar” olarak kullanimini tesvik etmelidir. Malzemeler
konusunda ise, Fransa'da gergeklestirilen bir projede geri
donusturulmds  agregalann  dzelliklerini gelistirmek  ve
betondaki CO,'yi yakalamak igin yeniden karbonatlasmadan

yararlaniimaktadir.

TURNING CITIES INTO
“CARBON SINKS"

It is well known that as plants absorb carbon dioxide by
photosynthesis, forests act as a CO, global sink - so any
unproper exploitation of forests may negatively impact
the global balance. Far less well known is that concrete
and mortars used for our built environment, our cities
and infrastructure, also absorb CO,, throughout their life.
Unlike wood-based products, which release their carbon
dioxide into the atmosphere at their end-of-life, concrete
stores absorbed carbon dioxide permanently. The New
European Bauhaus should promote the use of cities
as ‘carbon sinks” by exploiting the full recarbonation
potential of concrete, promoting fully exposed concrete
surfaces for roads and pavements. In case of materials,
a project in France is using recarbonation to enhance the
properties of recycled aggregates and capturing CO, in
concrete.
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POLITIKALAR

Yukarida belirtilenlerin ttmune bakildiginda, betonun Yeni
Avrupa Bauhausunun guzelligine, surdurtlebilirligine ve
birlikteligine birgok yonden katkida bulunabilecegi aciktrr.

Hali hazirda mevcut olan ¢ozumleri  yayginlastirmak
ve inovasyonu artirmak icin; Avrupa Birligine, Uye
Devletlerine ve ilgili yerel kurumlara mevzuat ve politikalarini
gelistirmelerinde sunlari tavsiye ediimektedir:

1. Dusuk karbonlu gozumlerin benimsenmesinin tesvik
ediimesi

Termal kutlenin etkinlestiriimesi

Malzeme tarafsiziginin saglanmasi

Tam yasam dongusu dederlendirmesinin saglanmasi
Yeniden karbonatlasmay! tanimak

a b~ wr

Beton Girigimi (The Concrete Initiative - TCI); BIBM (Avrupa
Prefabrike Beton Federasyonu), CEMBUREAU (Avrupa
Cimento Birlig). EFCA (Avrupa Beton Katki Ureticileri
Federasyonu), ERMCO (Avrupa Hazir Beton Birligi) ve UEPG
(Avrupa Agrega Birligi) onderliginde yuritilen bir projedir.

TCl, paydaslarla surdurdlebilir ingaat ve ozellikle de gesitli
avantajlarindan yararlanmanin dnundeki engellerve ¢ozUmler
konusunda etkilesim saglamaktadir. Proje, surdurulebilir
insaatin ekonamik, sosyal ve gevresel etkilerini ve bu Ug
yapl tasl arasindaki dengeli bir yaklasima olan ihtiyaci
incelemektedir. Beton da dahil olmak Uzere insaat sanayiinin
Avrupanin karsl karsiya oldugu zorluklara ¢ozumler bulmaya
nasil yardimct olabilecegini ve sanayinin insa edilmis cevre
icin nasil dsha surdurtlebili, dongusel ve karbondan
anndinimig  ¢cozUmler sunabilecegini gostermektedir. By,
betonun surdurulebilir ingaatin Ug alaninda da sahip oldugu
rolun daha iyi anlasimasi anlamina gelmektedir. 2014'te
baslatlan Beton Girisimi projesi  kapsaminds, her yll
ABdeki tim ingaat paydaslanini Inga Edilmis Cevre igin
surdurulebilirlige iliskin tek bir tema etrafinda bir araya
getiren bir "Beton Diyalogu” etkinligi duzenlenmektedir.

THE CONCRETE INITIATIVE

solutions for Europe's future

POLICIES

Based on dll of the above, it is clear that concrete can in
many ways contribute to the beauty, sustainability and
togetherness of the to the New European Bauhaus.

In order to mainstream already available solutions and to
increase innovation, we recommend the European Union,
its Members States and relevant local institutions in the
development of their legislation and policies to:

Encourage the take-up of low-carbon solutions
Activate thermal mass

Ensure material neutrality

Ensure full life-cycle assessment

Recognise recarbonation

AN 0=

The Concrete Initiative (TCl) is a project led by BIBM (the
European Federation for Precast Concrete) CEMBUREAU
(the European Cement Association) EFCA (the European
Federation of Concrete Admixtures Association), ERMCO (the
European Ready-Mixed Concrete Organisation) and UEPG
(the European Aggregates Assaciation).

The TCl engages with stakeholders on the issue of sustainable
construction, and in particular the barriers and solutions
to hamness its multiple benefits. The project examines the
economic, social and environmentalimplications of sustainable
construction and the need for a balanced approach
among these three pillars. It shows how the construction
industry, including concrete, con help find solutions to
Europe’s challenges and how the industry can provide more
sustainable, circular and decarbonized solutions for the built
environment. This means increasing understanding of the
significant role of concrete in all three areas of sustainable
construction. The Concrete Initiative project exists since 2014
and has organized every year a Concrete Dialogue gathering
all the EU construction stakeholders around one theme
related to the Built Environment sustainability aspects.

AUEPG
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TURKCIMENTO Ar-Ge Enstitiisi

Cimento ve Beton Dinyasi Dergisinin bu sayisinda taranarak, dzetleri cevrilen dergiler asagida verilmistir.

JOURNAL OF PETROLEUM SCIENCE AND ENGINEERING

CONSTRUCTION AND BUILDING MATERIALS
JOURNAL OF PROCESS CONTROL

INTERNATIONAL JOURNAL OF GREENHOUSE GAS CONTROL

CEMENT AND CONCRETE COMPOSITES

1. GIMENTO

1.1. Birincil Cimentolama Kalitesini Etkileyen
Yaygin Cimentolama Uygulamalarinin
Degerlendirilmesi

Jung, H., & Frigaard, |. A (2021). Evaluation of common
cementing practices affecting primary cementing quality.
Journal of Petroleumn Science and Engineering, 109622.

Birincil gimentalamada ¢imento  yerlestirme  kalitesi,
gimentalama prosedurunun birgok yonune baghdir. Bu
yazida, Kuzey Britanya Kolombiya'sindaki tipik bir yatay
kuyunun sivi yer dedistirme sUrecini simule  ediyoruz.
Bazi yaygin c¢imentolama uygulamalarindaki farkliiklarin
yer degistirme verimliligini nasil iyilestirebilecegini analiz
ediyoruz. Fazla cimento hacmi kullanilarak, ¢camuru elde
etmek icin yeterli bir basing gradyani oldugu surece kalan
camur kademeli olarak gikarilabilir. Merkezleyici kullaniminin
arttriimasi, sapmig bolumde kalan gamurun gikariimasinda
gozle gorulir sekilde etkilidir ve eksantrisite dnemli dlgude
igilestirilir. Asamall cimento uygulamak, surtunmeli basing
kaybi yonetiminde esneklige izin vererek (genellikle uzun
yatay kuyularda gok onemlidir) yer degistirmede iyilestirme
saglar. Dikey ve sapmig bolumler igin farkl stratejilerin
hedeflenmesi, verimliligin artmasini saglar.

Anahtar Kelimeler: Birincil Cimentolama, Cimentolama
Uygulamalar, Fazla Cimento, Asamali Cimentolama, Yer
Degistirme Verimliligi

1.2. MgO Olusumu ve Bunun Klinker ve
Cimento Ozelliklerine Etkisi: inceleme

Song, Q, Sy, J, Nie, J, Li, H, Hy, Y, Chen, Y, .. & Deng,
Y. (2021). The occurrence of MgO and its influence on
properties of clinker and cement: A review. Construction
and Building Materials, 293, 123494.

MgO, yanabilirlik, faz bilesimi, mineral kristal polimorfizmi,
gimento dayanimi ve hacim kararliigi gibi klinker ozelliklerini
onemli olgude etkiler. Ayrnica, MgO C.S'in aktivitesini,
gimentonun hidratasyon oranini ve hidratlar etkiler. Bu
makale, cimento Klinkeri ve hidratasyon UrUnlerinde
MgO olusumu ve bunun Klinker ve gimentanun ozellikleri
Uzerindeki etkisi Uzerinde durmaktadir. Sonug olarak,
hammadde oranlarinin optimize ediimesi ve sl islem
sisteminin modifiye ediimesi, klinkerde Mg?* olusumunu
iyilestirir. Ayrica, bu onlemler, hidratl magnezyum silikat
gibi magnezyum iceren genlesmeyen hidratlar olusturmak
icin silikon ve aluminyum bakimindan zengin ek gimentolu
malzemenin eklenmesi Uzerine periklasin genlesmesini
azaltr.

Anahtar Kelimeler: Gecikmeli Genisleme, Yuksek
Magnezyumlu Klinker, Magnezya, Magnezyum Igeren
Hidratlar
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2. PROSES

2.1. Cimento Kalsinasyon Sirecinde
Cok Amacl igbirlikgi Optimizasyon: Jaya
Algoritmasina Dayali Bir Zaman Alani
Yuvarlanan Optimizasyon Yontemi

Hao, X, Gao, Y, Yang, X, & Wang, J. (2021). Multi-abjective
collaborative optimization in cement calcination process:
A time domain rolling optimization method based on Jaya
algorithm. Journal of Pracess Control, 105, 117-128.

Kémor tuketimi ve serbest kalsiyum oksit (f-Ca0) iceridi,
¢imento  kalsinasyonu  surecinde iki  onemli  Uretim
gostergesidirveigbirlikgioptimizasyonu, Uretim performansini
iyilestirmek igin - buyuk ©nem tagimaktadir.  Bununla
birlikte, komur tuiketimi ve f-Ca0 arasindaki ¢oklu dinamik
mudahaleler ve c¢oklu catismalar nedeniyle, Urun Kkalitesi
sabit degildir ve komur tUketimi yuksek hale gelir. Sorunlar
ele almak igin bu makale, gcimento kalsinasyon islemi igin
¢ok amacli bir isbirlikgi optimizasyon yontemi onermektedir.
Bu yontem, gok amagli bir optimizasyon modeli olusturmak
icin komur tuketimini ve f-Ca0 iceridini optimizasyon
hedefleri olarak alir. Ek olarak, calisma kosullarinin sureki
dedisimini izlemenin statik tek adimli optimizasyonun zor
oldugu sorununu ¢ozmek igin, madeli optimize etmek igin bir
zaman alani yuvarlanan gok amagli Jaya algoritmasi (TDRM-
Jaya) oneriyoruz. Bir populasyon guncelleme stratejisi,
bir segim stratejisi ve bir zaman alani haddeleme stratejisi
iceren algoritma, gimento kalsinasyon iglemi icin dinamik
haddeleme optimizasyonunu gerceklestirir. Birkag yaygin
akill optimizasyon algoritmasiyla yapilan test karsilastirmasi,
TDRM-Jaya kullanmanin  avantgjlarini - gosterir.  Ayrics,
pratik endustriyel veriler, nerilen optimizasyon yonteminin
etkinligini dogrular.

Anahtar Kelimeler: Cimento Kalsinasyon Iglemi, Komor
Tuketimi, Serbest Kalsiyum Oksit, Cok Amacli Optimizasyon,
Jaya Algoritmasi

2.2. Nanosilika-Cimento Karigimli Hamurlarda
Hidratasyon ve Priz Siirecinin incelenmesi:
Dusik Alan Nukleer Manyetik Rezonans
Kullanilarak Yerinde Karakterizasyon

She, A, Ma, K, Liag, G, Yao, W, & Zuo, J. (2021). Investigation
of hydration and setting process in nanosilica-cement
blended pastes: In situ characterization using low field
nuclear magnetic resonance. Construction and Building
Materials, 304, 124631.

Nano-SiQ, ilavesinin Portland ¢imento pastasinin erken
Ozellikleri  Uzerindeki etkisini  Karakterize etmek igin,
hidratasyon surecini ve mikro yapi gelisimini izlemek igin
dustk alan nukleer manyetik rezonans (NMR) kullanild.
DusUk alanl NMR'nin gevseme sinyalleri, su molekullerinin
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durumu ve karsilik gelen icerik hakkinda bilgi saglayabilir,
boylece dolayl olarak gimento hamurunun mikro yapi
gelisimini ortaya ¢ikarabilir. Gevseme sinyallerine dayanarak,
¢imentonun dayaniminive priz suresinitahmin etmede dUsuk
alanli NMR'nin yeni uygulamalar gelistirildi. Sonuglar, artan
nano-Si0, ilavesinin yani sira azalan su-gimento oraninin,
¢imentonun erken hidratasyon surecini hizlandirabilecegini
ve mikro yapisini yogunlastirabilecegini, boylece priz
suresini kisalttigini ve erken basing dayanimini artardigini
gostermektedir. DUsUk alan NMR'nin gimentonun dayanimin
ve priz suresini tahmin etmedeki etkinligi, sirasiyla basma
testi ve Vicat igne testi sonuglar ile dogrulanmistir. DusUk
alan nukleer manyetik rezonans teknolgjisinin tahribatsiz ve
istilaci olmayan ¢zelliklerinden dolay, bu yontem, ¢imento
pastasinin  erken performansi Uzerindeki  nano-silikanin
etkisini karakterize etmede 0zel avantajlar gdstermektedir.

Anahtar Kelimeler: DUsUk Alan NMR, Nano-silika, Cimento
Hidratasyonu, Priz Suresi, Erken dayanim

3. KARBON

3. Finlandiya Ornegini Kullanarak Cimento
Fabrikalari icin CO, Kullanim Seceneklerinin
Cok Kriterli Degerlendirmesi

Zhaurova, M, Soukka, R, & Horttanainen, M. (20271). Multi-
criteria evaluation of CO, utilization options for cement
plants using the example of Finland. International Journal of
Greenhouse Gas Control, 112, 103481.

Maddi degeri olan UrUnlerde karbon yakalama ve kullanimi
(CCU), kaginlmaz sureg emisyonlarini azaltma ve sirec
maliyetlerini dengeleme olanagi sunar. Etkili bir CCU
surecinin - gelistirimesi, kapsamli  bir fizibilite ¢aligmasi
gerektirir; ancak bunun icin hangi segeneklerin en uygun
oldugu agik degildir. Mevcut galisma, kullanim surecinin
farkl yonlerini temsil etmek igin gelistirilmis bir dizi kriter
uygulayarak en umut verici CCU segeneklerini belirlemeyi
onermektedir: Urindeki CO, spesifik Kutlesi, CO, kullanim
potansiyeli (CUP), teknolaji hazirlik seviyesi (TRL), kaunak
kullanimi, CO,, kalitesi gereksinimleri ve saglik, guvenlik ve
cevre (SEC) hususlari. Bu yazida tanimlanan en umut verici
seceneklerin ayrnntili bir analizi daha sonraki bir ¢alismada
yapilacaktr. Birkag UrUn kalici depolama  sagladigindan,
bu calisma, Uretim sureglerinde yakalanan CO,nin fosil
hammaddesi yerine kullanilabilmesi kosuluyla daha kisa
depolama suUresine sahip secenekleri ayri ayr degerlendirir.
Degerlendirme, kullanim seceneklerini agiklamak ve analiz
etmek icin literatUrdeki veriler kullanilarak bir Fin cimento
fabrikasi igin yaplmistir. Sonuglar, tm kriterleri tam olarak
karsilayan hicbir secenegin 6ne gikmadigini gostermektedir.
inorganik karbonatlar, uzun vadeli karbon depolamasi icin
en etkili alternatifi sunabilirken, daha kisa depolama suresi
olan UrUnler arasinda en umut verici secenekler Ure, onun



alt Urdnleri ve metandir. Bu galismada kullanilan yaklasim,
kriterleri kaynak ozelliklerine uyarlayarak ve yerel verileri
kullanarak diger ¢imento fabrikalarina da uygulanabilir.

Anahtar Kelimeler: Karbon yakalama ve kullanimi, CO,
emisyonlar, Cimento endustrisi, Emisyon azaltma.

4. BETON

4.1. Geri Donusturalmas Atik Kirma Kil
Tuglalari Iceren Hafif Beton Uretimi ve
Ozellikleri

Atuia, M. M, Mahdy, M. G, & Abd Elrahman, M. (2021)
Production and properties of lightweight concrete
incorporating recycled waste crushed clay bricks.
Construction and Building Materials, 304, 124655.

Cok miktarda atik kirma kil tugla (CCB) dunya gapinda ciddi
gevre sorunlarina neden olmaktadir. Bu sorunla basa ¢ikmak
ve dogal kaynaklari korumak icin CCB, beton endustrisinde
geri donusturulebilir ve yeniden kullanilabilir. Bu makale,
cimento ve agregalann ikamesi olarak CCB'nin betonun
fiziksel, mekanik ve mikro yapisal ozellikleri Uzerindeki etkisini
arastirmisti. CCBnin yapisal beton Uretimi igin agrega ve
¢imentolu malzeme olarak yeniden kullaniimasi olasiligin
bulmak igin sekiz karnsim hazirlanmis ve test edilmistir
Betonun performansini degerlendirmek igin cesitli deneyler
yapilmistir. Beton iglenebilirligi, taze betonun ¢okmesi dlcUlerek
degerlendirilmistir. Sertlestirimis ozelliklerin degerlendiriimesi
icin kuru yogunluk, basing dayanimi, ultrasonik darbe hiz,
porozite, termal iletkenlik, su penetrasyon testi ve emicilik
testleri incelenmistir. Ek olarak, betonun marfolgjisini ve mikro
yapi ozelliklerini analiz etmek icin taramall elektron mikroskabu,
X-1sini kinnimi ve termogravimetrik analiz uyguland. Deneysel
sonuglar, uygun ozelliklere sahip yapisal hafif agrega betonu
elde etmek icin CCBnin normal agirlikli agregalann yerine
yeniden kullanilabilecegini  gostermistir. Ayrica  6gutllmus
CCB'nin uygun bir puzolanik aktiviteye sahip aldugu ve beton
ozelliklerinde 6nemli bir bozulma olmadan gimento igerigini
azaltmak igin ek gimentolu malzeme olarak kullanilabilecegi
kanrtlanmistir.

Anahtar Kelimeler: Kirilmis Kil Tugla Agregasi, Kil Tuglasi Tozu,
VYapisal Hafif Agregall Beton, Mekanik Ozellikler, Mikro yapi

4.2. Betonun Kendi Kendini iyilegtirme
Ozelliklerini ve Siilfat Direncini Geligtirmek
icin izoforon Diizosiyanat Mikrokapsiillerinin
incelenmesi

Du, W, Lin, R, & Liu, Q. (2021). Investigation of isophorone
diisocyanate microcapsules to  improve  self-healing
properties and sulfate resistance of concrete. Construction
and Building Materials, 300, 124438.

SUlfat saldinsi betonun i¢ ¢catlamasina neden olur ve beton
yapilarin dayanikliigini etkiler. Betonun sdlfat etkisi altinda
dayanikiligl, yapisal guvenlik ve servis kolaylidi igin ¢ok
onemlidir. Mikrokapsuller, betondaki mikro catlaklar kendi
kendine iyilestirebilir ve dayanikliigini artirabilir. Iyilestirici ajan
olarak izoforon diizosiyanat (IPDI) ve kabuk olarak parafin
mumu, polietilen mum ve nano-silika iceren mikrokapsuller,
betonun sulfat direncini ve kendi kendini iyilestirme
Ozelliklerini gelistirmek icin - hazirlanmistir. Sulfat  kuru-
islak gevrimlerinden sonra betonun kitle kaybi, mekanik
ozellikleri, gecirimsizligi ve gozenek boyutu dagiimi belirlendi.
Ultrasonik test, belirgin bir tahribatsiz test teknigi olarak
beton sulfat direncini ve kendi kendini iyilestirme ozelliklerini
degerlendirmek igin kullanildi. Sonuglar, mikrokapsullerin
eklenmesinin sulfat direncini ve kendi kendini iyilestirme
Ozelliklerini onemli olgude iyilestirdigini  gosterdi. Nano
silika/parafin mumu/polietilen mumu kapsullu IPDI mikro
kapsulleri iceren beton, iyi sulfat direnci ve kendi kendini
iyilestirme ozellikleri sergiledi. Taramali elektron mikroskobu,
sulfat saldinisina maruz kalan mikrokapsul iceren betonun,
14 gunluk bir kendi kendine onaran sonra gdzeneklerde
ag benzeri bir yapiya sahip onarici UrUnler Urettigini ortaya
¢lkardi. Bu iyilestirici Urunler, mikro yapiyr ve kendi kendini
onarma oOzelliklerini iyilestirebilir.

Anahtar Kelimeler: Beton, Kendi Kendini Onarms,
Mikrokapsdller, izoforon Diizosiyanat, Sulfat Kuru-Islak
Dongusu

S. KATKILAR

5.1. Farkh Dispersiyon Kogullar Altinda
Biyopolimer Viskozite Degistirici Katki (BVMA)
Kullanan Cimento Esasl Malzemelerin Reolojik
Ozellikleri

Ortiz-Alvarez, N, Lizarazo-Marriaga, J, Brandao, P. F, Santos-
Panqueva, Y, & Carrillo, J. (2021). Rheological properties
of cement-based materials using a biopolymer viscosity
modifying admixture (BVMA] under different dispersion
conditions. Cement and Concrete Compasites, 124, 104224.

GUnumuzde beton endustrisi, su alt veya kendiliginden
yerlesen beton gibi 6zel insaat uygulamalarinin Uretimi
ve yerlestirimesi icin viskozite degistirici katkilar (VMA)]
kullanmaktadir. VMAlar su ve ince taneciklerin hareketini
azaltabilir ve su alti betonunun homojenligini koruyabilir.
Kendiliginden konsolide olan beton, malzeme yuksek bir
¢Okme akisi gosterdiginden yuksek stabilite gerektirir,
ancak agrega ayrismasini dnlemek icin yuksek viskozite de
gereklidir. Su anda hem superakiskanlastirici katkilarin (SP)
hem de VMAarin kullanimi, 6zel gimento esasli malzemelerin
stabilitesini arturdiklan igin ¢ok yaygindir. Bir biyopolimer
katkisinin (BVMA) ve ticari bir SP'nin farkl dispersiyon
kasullari altinda gimento hamurlarinin reolgjik - ozellikleri
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Uzerindeki birlesik etkisi analiz edilmistir. Sonuglar hem SP
hem de BVMAi karisima dahil ederken cimento bilesiklerinin
gecikmis bir hidratasyonunu gdstermis; bununla birlikte,
SP igerikleri hidratasyon oranini, sertlesme surelerini ve
0zgul syl kontrol etmistir. Mekanik dayanim testleri SP
dozajlarindaki bir artisin bu parametrede bir azalmaya neden
oldugunu gosterse de, BVMA eklenmesiyle daha yuksek
basing dayanimi degerleri elde edilmistir. Sonuclar ayrica
BVMANIN gimento hamurlannin  viskozitesini - arttrdigini
gostermis; bununla birlikte, bu etki, kullanilan SP'nin dagiima
Ozellikleri ile yeterince telafi edilmektedir. Analiz edilen
¢imento hamurlarinin reclojik parametreleri Herschel-Bulkley
modeli kullanilarak elde edilmistir. Bu nedenle, bu ¢alismada
kullanilan  BVMANIN  super  akigkanlastinicilar - kullanilarak
duzgun bir sekilde dagitildiginda viskozite dedistirici olarak
kullanilmak icin cok ilging bir potansiyele sahip oldugu
sonucuna varimistr.

Anahtar Kelimeler: Cimento Harc, Viskozite Degistirici Katki,
Biyopolimer, Reolajik Ozellikler, Mekanik Ozellikler, Reolaji

6. GERi DONUSUM

6.1. Hidrath Portland Cimentosu Hamurunun
Yeni Klinkere Geri Dénusturilmesi

Zhutovsky, S, & Shishkin, A (2021). Recycling of hydrated
Portland cement paste into new clinker. Construction and
Building Materials, 280, 1225710.

ingaat ve ykm atklannin gevresel etkisini azalttg igin
betonun geri donusumuy esastir. Geri donusum igin beton
atgr kinlr ve kinlmis malzemenin kaba kismi kaba agrega
olarak geri donuUsturUlebilir. ince agrega, iri agrega molozu
ve hidratll gimento hamurunun bir karigsimi olan beton atik
para cezalarl su anda geri donusUm sUrecinin bir pargasi
dedildir. Hidrath ¢imento hamury, klinker Uretimi icin gerekli
tum kimyasal elementlere sahip oldugundan, ancak agir
karbondioksit emisyonlari olmadigi igin Geleneksel Klinker
hammaddesi ile iligkili olarak, Klinker Uretimi icin beton
ince maddelerin geri donusturdlmesi faydall olacaktrr.
Bununla  birlikte, hidratl  ¢gimento  hamurunun Isitma
Uzerine donusUmleri hakkinda literatirde mevcut veriler
celigkilidir. Hidrath gimento hamurunun tekrar Kklinkere
donUsturdlup  donusturtlemeyecedi  acik  degildir. Bu
arastirmada, susuz cimento hamurunun 600-1450°C
sicaklk araliginda sitldiginda faz donusUmleri termal
analiz ve X-igini difraktometrisi kullanilarak  incelenmistir.
Sonuglar, hidrath Portland gimento hamurunun bir isil islem
kullanilarak tamamen yeni bir klinkere geri kazanilabilecegini
gostermektedir. Isitma sirasindaki ana faz donusUmleri
anlatimis ve literatdr verileriyle karsilastinimistir. Sonuclar,
dusuk karbon ayak izine sahip ¢imento Uretimi igin ince
betonlarin tamamen geri donusturtlmesi igin buyuk bir
potansiyel oldugunu gostermektedir.
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Cimentosu

Donusum,  Klinker,

6.2. Geri DénUstirilmis Beton Agregasi
ve Kirma Tugla ile Cimento Stabilize Geri
Dénustirdlmis Karigimin Performans
Degerlendirmesi

Zhang, J. Li,C, Ding, L, & Li, J. (2021). Performance evaluation
of cement stabilized recycled mixture with recycled concrete
aggregate and crushed brick. Construction and Building
Materials, 296, 123596.

Bu makale, geri donustUrulmus agregadan ayrilan geri
donusturtimus beton agregasi (RCA) ve kirma tugla (RCB)
iceren, gimento ile stabilize edimis geri donusturdimus
karisimin  performansi  Uzerine deneysel bir arastirma
sunmaktadir. Ik olarak, dogal agrega ve geri dénUsturiimis
agrega (RA) arasinda bir kargilastirma yapmak igin temel
malzeme perfarmans testleri yapilmistir. Cimento stabilize
karisimlann dayanim olusumundaki mekanizmasini ortaya
cikarmak igin 3 farkli yastaki (9 g, 28 g, 90 g) numunelerde
Taramali Elektron Mikroskobu (SEM) ve Enerji Dagiim
Spektrometresi (EDS) testleri yapilmistir. Daha sonra, serbest
basing dayanimi testleri, yarma dayanimi ve basing moduly
testleri, agirikca bes RA igeriginde (%0, %25, %50, %75,
%100) gerceklestirilmistir. RA igeriginin her derecesinde, Ug
farkl RCB/RCA orani (1:9, 37, 5:5) dikkate alindi. Daha sonra
bu semalar siralamak ve numunelerin mekanik ozelliklerini
degerlendirmek icin bulanik kime yontemi kullanilmistir.
Cimentoile stabilize edilmis kangimlarin mekanik dzelliklerinin,
RA orani %25 ve %50 ile lineer olarak dedistidi, %50'den
%75'e keskin bir sekilde dustugu bulunabili. RA igeridi
artukga, RCB iceriginin Ustyapi performansi Uzerindeki etkisi
giderek azalmaktadir. Son olarak kuru ve sicaklik cekme
testi sonuglari dikkate alinarak yol yapiminda RA miktarinin
%50y, RCB/RCA oraninin 3:7'yi gegmemesi gerektidi
sonucuna varlmisti. Bu sekilde, ¢imento dozaji %4'e
ayarlandiginds, Cin'deki otoyollarin ve birinci sinif atoyollarin
alt tabaninin gereksinimlerini karsilayabilir.

Anahtar Kelimeler: Geri DonustUriimus Agrega, Geri
DoNUstUrilmus Kinlmis Tugla, Ingaat ve Yikim Atklar, Geri
Donusturalmas Karigim
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