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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 OPTIONS'?
TIME TO RAISE YOUR EXPECTATIONS.

Whole tires. Coarsest waste matter. Material with extremely poor burning properties.
Forget about pre-processing and spark your fuel concept with PYROROTOR®!

The PYROROTOR® constantly revolves fuel with sufficient retention time
to guarantee a complete burn-out. This let’s you use the coarsest — Conventional AF Solutions
waste-derived materials, without extra pre-processing, to produce energy. KHD's PYROROTOR®

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

Expecting more now?
Get in touch today to discuss your individual application.

ive Fuel Cost

Alternati

Moving Cement Production Forward Substitution Rate
Without Leaving The Environment Behind

Get more out of your plant. I(_I@ | WE"I/\DI%\%LDT
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Daha Coziim Odakh
Siklon, Kalsinator, Deve Boynu veya Déner
Firin gibi ulasiimasi zor alanlara 6zel ¢oziimler.

Daha Kolay

Rakipsiz ve kolay. Baglanti teknolojisi
sayesinde kolay kurulum, hafif parcalar ve
ergonomik el isciligi. 6 temel parca ve birkag
el hareketi ile montaj.

Daha Giivenli

Montaj agsamasinda bile tavize vermeden
giivenlik saglar. Saglam yapisi ve dayanikli
parcalari ile calisma esnasinda ve sonrasinda
maksimum givenlik. Bagimsiz kuruluslar
tarafindan alinmig EN12810-EN12811
Sertifikalari.

Daha Hizh

Tim parcalarin birbiri ile sorunsuz uyumu.
Baglanti teknigi ve hafifligi ile montaj ve
demontaj sirasinda maksimum hiz.

Daha Ekonomik

Basit kurulum ve parcalarin sorunsuz uyumu
ile kazanilan stre iscilik maliyetlerinizi dnemli
olgude distrmekte. Uzun omirli ve yillar
sonra bile kullanilabilir olmasi dogru yatirim
gostergesi.

www.layher.com.tr

Sosyal medyada bizi takip edin!
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TRIBOMAX®
asinma yuzeyi

Faydalar

Profil kaynagi yok
Bakim yok
Yuksek asinma direnci

Yuksek yizey toklugu
Maliyet verimliligi
Ariza riskini azaltma

FLSmidth TRIBOMAX, hidrolik roller preslerde asinmaya karsi Tel: +90 216 504 66 39/
dayanikli, vals émriinde buyuk 6l¢tde bir iyilesme saglayan +90 216 504 68 51
6zel patentli bir asinma ytizeyi ¢ozimudar. Eposta: TR-info@flsmidth.com

flsmidth.com
Klinker, ctruf ve ham madde 6gutmeleri icin ideal olmakla
birlikte 40.000 saate kadar calisma garantisi verilebilmektedir. WE DISCOVER POTENTIAL




OASEL

teknik & endistriyel

Turkiye’nin en biyik toprak sanayi isletmeleri,
CycloJef Toz Toplama Unitelerini tercih ediyor...

Kullanilan Alanlarn
Hammadde Hazirlama Tesisleri,
Kirma ve Eleme Tesisleri,

Konveyér Bantlar,

Paketleme Tesisleri,

Dozajlama Tesisleri,

Bigbag Dolum ve Bosaltma Tesisleri,
Trafo ve Komprasér Dairelerinin
(Filtrelenmis) Havalandirmasi
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Prof. Dr. Ismail Ozgiir YAMAN

e-mail: ioyaman@gmail.com

Degerli okurlar,

Ulkemizde deprem gergekligi, her yil Agustos ayinda andigimiz ve
bir sonraki depreme kadar toplum olarak maalesef unuttugumuz
bir sorunsal olarak 6nUmUzde durmakta. Deprem kusagindaki bir
cografyada yasadigmizin bilincinde olarak kullandigimiz yapilarin
kalifiye muhendislik hizmeti almis olmasi yanisira yapilarda kullanilan
malzemelerin  Kalitesinden 06dun veriimemesi gerekmekte. Bu
baglamda beton rustunu ispatlamis bir yapr malzemesi olarak binlerce
yldir yapilarda guvenle kullanimakta. Ote yandan betonun estetik
ve toplumsal kaygllardan uzak bir sekilde tabiri caizse "hunharca”
kullanilmasi, medeniyetin temelini olusturan bu 6nemli malzemenin
toplumdaki algisinin bozulmasina yol agmakta. Butun bu hususlar,
TCMB Yonetim Kurulu Bagkani Dr. Tamer Saka tarafindan katilinan
canli yayin programiarinda ve demeglerde vurgulandi. Kagiranlar igin
bir 6zetini dergimizin ilerleyen sayfalarinda bulabilirsiniz.

Bu saymizdan baslayarak ilerleyen suregte yonetim kurulu
Uyelerimizle yapacagimiz soylesilere dergimizde yer verecediz. Bu
baglamda ilk soylesimizi Sanko Holding Yonetim Kurulu Bagkani ve
ayni zamanda TCMB Yonetim Kurulu Baskan Vekili Sayin Adil Sani
Konukoglu ile gergeklestirdik. Ozellikle pandemi strecini ve sektdre
olasi etkilerini konustugumuz bu sdylesimizi begeneceginizi umuyoruz.

Covid 19 pandemisi butun hiziyla 2020 yilinin ikinci yarnsinda da
devam ederken, TCMB olarak sanal ortamdaki egitim ve bilgilendirme
galismalarimizi strdiriyoruz. Bunlardan biri olan Yapi UrUnleri
Ureticileri Federasyonu faaliyetleri kapsamindaki Beton ve Beton
Bilesenleri egitim semineri bu kez ODTU Ingaat Mihendisligi Boluma
ogrencilerine cevrimigi olarak dider birlik temsilcilerinin de katilimiyla
Adustos ayinda duzenlendi.

Sektérun ekonomik  degerlendirmesini yaptdimiz  bélumde ise
uzmanlarnmiz iki farkli yazida kuresel gimento egilimleriile Akdeniz'deki
inracat faaliyetlerini derleyip sektorin 2020 yli ilk 6 aylik ekonomik
gorunumuny ozetlediler. Cevreden haberler bolumumuzde bu kez
uzmanlarimiz tarafindan hazirlanan ve Cevresel Etki Degerlendirmesi,
izin ve Denetim Genel MUdurligu tarafindan yayinlanan 20713 yilina
ait teknik faaliyet raporunun bir Gzetini bulacaksiniz. Ar-Ge'den
haberler kbsemizde ise Avrupa Komisyonu CLP tiziginde yapilan
degisiklik ile 2021 yilinda uygulamaya alinacak olan Benzersiz Formul
Tanimlayicisi numarasina ait bir bilgilendirme yazisini bulacaksiniz.

Elbette Uye fabrikalanimizin tanitimina devam ediyoruz ve bu sayida
tanitudimiz fabrikamiz, Askale Cimento Grubu bunyesinde bulunan
ve 19689 yilinda gimento Uretimine baslayan Van Cimento Fabrikast.

Bu sayimizdaki Arastirma-Gelistirme Bolumumuzde, “Bayburt
Bolgesi Zeolitik Tuflerinin Katkill Cimento Uretiminde Mineral Katkli
olarak Kullanimi” baslikli deneysel arastirma makalesini bulacaksiniz.
Ayrica, CEMBUREAU'dan notlar bolumunde “Cimento Endustrisine
Elektrik Enerjisi Temini" baslikl yaziyr ve bunlari biliyjor musunuz
bolumumuzde ise Ar-Ge Enstitumuz tarafindan hazirlanan “3 Boyutlu
Yazicilar” baslikli bir bilgilendirme yazisini bulacaksiniz. Sektorin
6nundeki guncel konular iceren bu yazilarin ilginizi cekecedini
umuyorum.

Bir sonraki sayimizda gorusmek dilediyle saglikla kalin..

Dear readers,

The redlity of earthquakes in our country stands before us as a
problem that we mention in August every year. Unfortunately, as
a society we forget this fact until the next earthquake. Knowing
that we live in an earthquake-prone geography, the buildings we
use should not compromise on the quality of the materials used
in the buildings, besides having received quadlified engineering
service. In this context, concrete has been used safely in buildings
for thousands of years as a building material that has proven
its worth. On the other hand, the use of concrete ‘brutally’, so to
speak, without aesthetic and social concerns, causes a mis-
perception in our society of this important material, which forms the
basis of civilization. TCMB Chairman of the Board Dr. Tarmer Saka
emphasized all these matters in the live broadcast programs that
he attended and in the statements that were made to the public.

Starting from this issue, we will include interviews with our
board members in our magaozine. In this context, we had our first
conversation with Adil Sani Konukoglu, the Chairman of the Board
of Sanko Holding and also the Deputy Chairman of TCMB. We hope
you will enjoy this interview, in which we talked about the pandemnic
and its possible effects on the industry.

While the Covid 19 pandemic continues in full swing in the second half
of 2020, as TCMB, we continue our training and information activities
in the virtual environment. One of them, the Concrete and Concrete
Ingredients seminar which is occasionally held within the scope of the
activities of the Building Products Manufacturers Federation, was held
online in August with the participation of other union representatives,
this time for METU Civil Engineering Department students.

Inthe section where we made the economic evaluation of the sector, our
experts compiled the global cement trends and export activities in the
Mediterranean in two separate articles and summarized the economic
outlook of the sector for the first half of 2020. In our environmental
news section, this time you will find a summary of the technical
activity report for 2019 prepared by our experts and published by the
General Directorate of Environmental Impact Assessment, Permit and
Inspection. In our news from the R&D Institute section, you will find
an informative letter regarding the Unique Formula Identifier number
that will be implemented in 20217 with the amendment made to the
European Commission CLP regulation.

Of course, we continue to promote our member factories. In this
issue we have the Van Cement Factory, which is part of the Askale
Cement Group and started cement production in 1969,

At our Research and Development section, you will find an
experimental research article entitled “Use of Bayburt Region
Zeolitic Tuffs as a Mineral Additive in Blended Cement Production’
In the sections that we started in the past several months; you will
find the article entitled "Powering the Cement Industry” in the notes
from CEMBUREAU section, and in our section called "Do you know
this?’ you can learn about 3-D printing of concrete, as prepared by
our R&D Institute.

Stay healthy and safe till we meet in our next issue..



CINDEKILER/CONTENTS

12

Chairman of the TCMB Board Hosted in Live
Stream of Fortune Turkey and Platin Magazines

Construction Products Producers Federation Comes
Together With the Youth in a Digital Environment

25

Kiresel Cimento Egilimleri

Global Cement Trends

Akdeniz Havzasindaki Thracat Faaliyetleri
Export Activities in the Mediterranean Basin

Sektor ve Ekonomiden Kisa Kisa
Brig‘ Notes on Turkish Cement Sector and Economy

ROPORTAJ INTERVIEW

Adil Sani Konukoglu

SANKO Holding Yonetim Kurulu Bagkan
TCMB Yonetim Kurulu Bagkan Vekili

Adil Sani Konukoglu
Chairman of SANKO Holding
TCMB Deputy Chairman

CEVREDEN HABERLER
ENVIRONMENTAL NEWS

Uluslararasi Enerji Ajansi Baglica Dinya
Enerji Istatistiklerini Yayinladi (2020 Baskist)
International Energy Agency published Key

World Energy Statistics (2020 Edition)

Cevresel Etki Degerlendirmesi, Izin ve Denetim Genel
Miidirlagii Teknik Faaliyet Raporu (2019) Yayinlands
The Technical Activity Report of the Environmental
Impact Assessment Permits and Audits Directorate
General (2019) has been published

AR-GE ENSTITUSU'NDEN HABERLER
NEWS FROM THE R&D INSTITUTE

Benzersiz Formiil T;unmlaylc151

(UFI - Unique Formula Identifier) Numaras:
Uygulamast Hakkinda

Unique Formula Identifier (UFI) Number

CIMENTO FABRIKALARI
CEMENT FACTORIES

4.4

B Askale Cimento Grubu

Van Cimento Fabrikasi

Askale Cement Group -
/an Cement Plant

CIMENTO SEKTOR HABERLERI NEWS FROM CEMENT SECTOR

49

ADOCIM TSE COVID-19 Giivenli Uretim Belgesini Ald:
ADOCIM Receives TSE COVID-19 Safe Production Certificate



TURKIYE CIMENTO MUSTAHSILLERI BIRLIGI

Turkish Cement Manufacturers’ Association

YIL/VOL : 25; No: 146 TCMB YAYIN ORGANI/ JOURNAL OF TCMB
TEMMUZ AGUSTOS / JULY AUGUST 2020 ISSN 1301-0869

ARASTIRMA & GELISTIRME
RESEARCH & DEVELOPMENT

Bayburt Bolgesi Zeolitik Tiiflerinin Katkili Cimento
Uretiminde Mineral Katk: Olarak Kullanm

YAYIN TARAMA LITERATURE SURVEY

Cimento ve Beton Yayin Ozetleri

CEMBUREAU'DAN NOTLAR
CEMBUREAU NOTES

(imento Endastrisine Elektrik Enerjisi Temini

BUNLARI BILIYOR MUSUNUZ ?
DO YOU KNOW THESE ?

3 Boyutlu Yazicilar

TOPLANTILAR MEETINGS

YAYINLAR PUBLICATIONS

1|

- = |

e BETON |
GIMEHTuﬁmm

ipketm v
lﬂl“ ..':Il?rulllﬂri‘""

Genel Yayin Midiirii ve Sahibi (TCMB Adina)
Owner (On behalf of TCMB)
Dr. Tamer Saka

Sorumlu Yazi isleri Miidiiri Editor-in Chief
Prof. Dr. i. Ozgir YAMAN

Yardimci Edit6r Associate Editor
Sabit USLU

Haberler News
Ceren ALKAN

Yayin Kurulu Editorial Board
Sabit USLU
Canan Derindz GENCEL
Serkan TURK
Zeynep AYGUN HAZER

Reklamlar Features
Zeynep AYGUN HAZER

Kapak Tasarim Cover Design
Gizem BUZACI

Dagrtim Distribution
Elif UZUN

iki ayda bir yayinlanir Published bi-monthly
Yayin idare Merkezi Communication
Tepe Prime A Blok Kat: 18-19 Eskisehir Devlet Yolu
(Dumlupinar Bulvari) 9. km No: 266 06800 ANKARA
Tel: 444 50 57 - Fax: (90 312) 265 09 05-06
www.tcma.org.tr - e-mail: info@tcma.org.tr

Hazirhk Preparation
Pelin GUNALTAY

Baski Printing
Emsal Matbaa Tanitim Hiz. San. ve Tic. Ltd. Sti.
Bahgekapi Mh. 2477.Cad. No: 6 Etimesgut/ANKARA
Tel: (S0 312) 278 82 00 - Fax: (30 312) 278 82 30

Kapak Cover
Pandemi Déneminde Etkinlik ve Egitimlerimizi
Dijital Platforma Tasidik
We Shifted Our Activities & Trainings to the
Digital Platform in the Pandemic Period

Basim Tarihi Date of Publication
Eylil September 2020



12

TCMB Yonetim Kurulu Baskani Dr. Tamer Saka, 3 Temmuz
2020 Cuma gunu Fortune Turkiye editor Kerem Ozdemirin
instagram canli yayin konugu oldu. Sanayide dijitallesme
bashginda gerceklesen yayinda sektorin  inovasyon
gucy, sektorun onem verdigi oncelikler ve gevreye duyarli
surdurUlebilir Uretim basliklarn konusuldu. Toplum Uzerinde
olumsuz algl yaratan betonlasma konusuna da ozellikle
deginen Saka, "‘Betonu eder estetik ve toplumsal kaygilardan
uzak bir sekilde kullanirsak beton kotU gozukur; ancak
diger bir taraftan beton medeniyeti olusturur. Uzerinden
gectigimiz yallar, kopruler, altyapllar, iginde oturdugumuz
evlerimiz betonla yapiliyor. Bu nedenle beton medeniyeti
olusturmamizda 6nemli rol oynuyor” dedi.

COVID-19 sonrasinda sirket degisimlerinin nasil olacagina
da deginen Saka, “Dijitallesmenin en dnemli kanulardan biri
oldugu bu donemle beraber en dnemli dedisiklik esneklik
olacak. Sartlar cok hizli dedisiyor, bu degisime ayak uyduran
bireyler ve organizasyonlann ayakta duracadi bir donem
yasiyoruz. Yeni donemin denklemi risk yonetimi olacak. Riski
bu anlamda dogru tahmin eden, dogru tanimlayan ve gozebilen
liderler 6ne cikacak. Sirketler de esnekligi yakalayabilmek icin
naslil risklerin beklediginin bilinmesi dolayisiyla reflekslerin
buna gore gelistirimesi gerekecek.” dedi.

Birlik Yonetim Kurulu Baskanimiz Dr. Tamer Saka, 21 Ajustos
2020 Cuma gunu bu kez de Platin Dergisi Instagram
canll yayninda Suat Ozyaprakin konugu oldu.
“Yeni normalde SWOT analizi: Firsatlar, tehditler,
guclt ve zayf yonler'in - konusuldugu  canli
yaynda sektorel oncelikler konusunda bilgiler
paylagildl.  Sektorun  pandemi  karnesinden
bahseden Saka, i¢ satis daralmasinin yasandigini
ancak normallesmeyle birlikte ekonominin
de ivme kazanmasiyla sektor olarak
rakamlanmizda bir iyilesmeden
bahsedilebilecedini belirtti. Dijital
donusum konusuna da vurgu
yapan Saka, ‘Dijital donusum,
emekle teknalajinin ahenkili bir
iligkisini uaratmakur. Uretimde
insanlarin merkezde oldugu
ve teknolojiden faydalanarak
datayl dogru kullanabildigi
bir is yapma seklidir” dedi.
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Dr. Tamer Saka, Chairman of the Board of Directors of TCMB,
appeared in live Instagram stream of Kerem Ozdemir, editor
of Fortune Turkey, on Friday, 3 July 2020. In the stream
that took place under the heading of digitization in the
industry, the topics of the sector’s innovation power, priorities
attached importance by the sector, and environmentally
sensitive sustainable production were discussed. Mentioning
specifically the issue of concretization that invokes a negative
perception in the society, Saka said, “If we use concrete in a
manner that is far from esthetic and social concerns, it will
look bad; on the other hand concrete creates civilization. The
roads, bridges, and infrastructures we travel along and our
houses we live in are all made of concrete. Hence, concrete
ploys a significant part in our constitution of a civilization.”

Regarding the manner of corporate changes to take place
following COVID-19, "With this period in which digitization is
one of the most important issues, the most significant change
will be flexibility. Conditions are changing quite rapidly and
we are experiencing a period in which the individuals and
organizations who/that can keep up with such change will
survive. The equitation of the new era will be risk management.
The leaders who are able to foresee risks accurately in this
sense, define it well and solve it will stand out. Companies will
be required to know the awaiting risks in order to seize the
flexibility and. hence, develop their reflexes accordingly,” Saka
continued.

Dr. Tamer Saka, our Chairman of the Board of Directors of the
Association, was this time hosted by Suat Ozyaprak in the
Instagrom live stream of Platin Magazine on Friday, 21
August 2020. Knowledge concerning sectors’ priorities
was exchanged inthelive streaminwhich "SWOT analysis
in the new normal: opportunities, threats, and strong and
weak aspects” were discussed. In his assessment about
the pandemic account of the sector, Saka stated that
a domestic sales contraction is being experienced
but a recovery in the figures of us as the
sector can be mentioned upon the
momentum gained along with the
normalization. Highlighting the issue
of digital transformation, Saka said,
‘Digital transformation creates @
harmonious relation of labor and
technology. It is a manner of
doing business where humans
are at the center in production
and where they can use data
accurately by means of utilizing
technology.”



Bu senenin Uguncu Beton ve Beton Bilesenleri Semineri,
Orta Dogu Teknik Universitesi ingaat Muhendisligi BolUmu
is birligi ile 11 Agustos Sali gunu yaz staji kapsaminda
duzenlendi. Etkinlik, Covid-19 onlemleri nedeniyle dijital
ortamda gergeklesti. Seminerde ingaat muhendisi aday!
gencler sektordeki en son teknolgjileri, sektar analizlerini,
rakamsal verileri, Uretim sUreglerini, dunyadaki ve Ulkemizdeki
uygulamalari konunun uzmanlarindan dinledi.

Seminer, Orta Dogu Teknik Universitesi Ingaat Muhendisligi
Bolumu ev sahipliginde duzenlenirken moderatorlugunu
de ODTU Ingaat Muhendisligi Ogretim Uyesi Prof. Dr. Ismail
Ozgur Yaman Ustlendi. Etkinlik sirasinda 6grenciler, konunun
uzmanlarina sunumlart ile ilgili soru sorma firsati yakaladilar.

The third Concrete and Concrete Components Seminar of
this year was held within the scope of the summer internship
program through the collaboration with Middle East Technical
University (METU] Civil Engineering Department on 11
August, Tuesday. The event was held in a digital environment
in view of the Covid-19 measures. In the seminar, the young
ones who are prospective civil engineers listened to the
latest technologies in the sector, sector analyzes, figurative
data, production processes, and practices in the world and in
our country from the experts of those issues.

In the seminar organized as hosted by Middle East Technical
University Civil Engineering Department, Prof. Dr. ismail Ozgur
Yoman, Lecturer at METU Civil Engineering Department,
acted as its moderator. During the event, the students found
the opportunity to ask questions to the experts of the issue
in regards to their presentations.

Yapi Urinleri Ureticileri Federasyonu ve
Orta Dogu Teknik Universitesi is birliginde dizenlenen

“"BETON ve BETON
BiLESENLERi SEMINERI "

11 Agustos 2020'de sektdrin oncl isimlerini
genglerle bir araya getirdi.

YAP! URUNLER
URETICILER
FEDERASYONU
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Depremden Korunmak I¢in Konut Alirken
Yap: Malzemelerinin Kalitesine

Dikkat Edilmeli

Attention Must Be Paid to the Quality of Construction
Materials When Buying Houses, in Order to Safeguard Against
Earthquakes

Turkiye Cimento Mustahsilleri Birligi deprem kusaginda
yer alan Turkiye'de, hem insaati yapanlar hem de konut
alanlar icin ‘kalite ve guvenlik” unsurunun oncelikli olmasi
konusunda uyarida bulundu. TCMB ozellikle okul, hastane
ve 6grenci yurtlarinin brut beton teknidiyle yapilimalarini
onerdi.

Cevre ve Sehircilik Bakanligi verilerine gore Turkiye'nin
%66's1deprem bolgesinde yer aliyor. Uzmanlar, Turkiye'nin
deprem kusaginda yer alan bir Ulke olmasindan dolay!
her zaman olasi depremlere hazirlikli olmak gerektigini

Cimento ve Beton Dtinyasi / Say1: 146 / Temmuz - Agustos 2020
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Turkish Cement Manufacturers’ Association (TCMB) has
warned about the fact that the ‘quality and security’ factor
must be prioritized for both builders and purchasers of
houses in Turkey that is situated on an earthquake zone. It
suggests that especially schools, hospitals, and dormitories
are to be built through the gross concrete technigue.

66% of Turkey is included in an earthquake zone according
to the data of the Ministry of Environment and Urbanization.
Experts say readiness for earthquakes is necessary at all
times, due to the fact that Turkey is a country situated in an



belirtiyor. Bu da akillara ile olarak “yapilarimiz ne kadar

guvenli?” sorusunu getiriyor.

Turkiye Cimento Mustahsilleri Birligi (TCMB), deprem
kusaginda yer alan Turkiye'de hem insaati yapanlar hem
de alanlar igin 'kalite ve guvenlik’ unsurunun oncelikli
olmasi noktasinda uyardl. TCMB, olasi bir siddetli
depremde ayni kayiplar yasamamak igin guvenli yapilarin
onemini hatirlatarak depreme dayanikli brdt yapilarn

depreme karsi dayaniklilik saglayacagini hatirlatt.

TCMB'den yapilan acgiklamaya gore deprem bolgesinde
yap! inga ederken maliyeti ne olursa olsun guvenli
tasarim ve yapim teknikleri uygulanmasi nem arz ediyor.
Bu malzemelerden biri olan beton kalitesine de dikkat
edilmesi gerekiyor. TCMB yetkilileri dzellikle okul, hastane
ve ogrenci yurtlarinda brut beton teknigiyle yapilmig
binalarin artinimasini 6nererek, bu sayede depreme Kargl

gelecedimizi guvence altina alabilecedimizi vurgulad.

TCMB, uygun,

yapi malzemeleri kullanmalari noktasinda uyarirken;

muUteahhitleri  standartlara kaliteli
tuketicilere de konut alirken yapi malzemeleri kalitesi
hakkinda mutlaka bilgi edinmelerini dnerdi.

Konuyla ilgili agiklamada bulunan TCMB  Yonetim
Kurulu Bagkani Dr. Tamer Saka, "Brut beton tekniginde
betonarme elemanlarin Uzerine herhangi bir siva ve boya
islemi uygulanmadigi baska bir deyisle makyaj olmadigi
icin yapisal elemanlarin kusursuz bir sekilde imal edilmesi
gerekiyor. Daha guvenli yapilar inga etmemiz igin yuksek
bir ek maliyete katlanmaya gerek oldugu dusunuluyor.
Ote yandan cimentonun ingaat maliyetindeki payr yuzde
3-3,5 arasindadir. Maliyet etkisi bu kadar kucuk olan
gimento, guvenli bina olusturulmasinda yuzde yuz dneme

sahiptir.

Bu yapllar, depremlerde siginak olarak kullanilabiliyor.
Unutmamak gerekir ki, yapinin temeli, tasarmi ve
kullanilan  malzemelerin  saglamhgr gibi etkenler de
depremin gucune karsi dayaniklilik acisindan dnem tasir.
Insaatlarda beton kalitesine gok 6nem gosterilmelidir”
dedi.

earthquake zone. This first brings the question of “How safe
are our structures?” to minds.

Turkish Cement Manufacturers’ Association (TCMB) has
warned about the fact that the ‘quality and security’ factor
must be prioritized for both builders and purchasers of
houses in Turkey that is situated on an earthquake zone.
TCMB has also reminded the importance of safe structures
and the fact that earthquake-resistant gross structures
will provide strength against earthquakes in order not the
experience the same losses again.

The statement made from TCMB points out that the
implementation of safe design and construction techniques
is important regardless of the costs when constructing
buildings in earthquake zones. Attention must be paid to
the quality of concrete that is one of the materials of such
safety. TCMB representatives suggested that structures
built through the gross concrete technique must be
increased especially in schools, hospitals, and dormitories
and underlined the fact that we can assure our future
against earthquakes thanks to it.

TCMBwarned contractors in terms of using building materials
that comply with the standords and that have quality and
recommended consumers to acquire information in terms of

the quality of building materials when purchasing houses.

Inhis statementregarding theissue, Dr. Tamer Saka, Chairman
of the Board of Directors of TCMB, said, “Structural members
must be manufactured in a seamless manner in the gross
concrete technique as no plaster or painting is applied on
reinforced-concrete sections; in other words, as they do
not wear any makeup. It is thought that shouldering a high
additional cost is necessary to construct safer buildings.
On the other hand, cement's share in a construction cost is
between 3-35 percent. With such a minor impact on cost,
cement has hundred-percent importance in creating safe
buildings.

Such structures can be used as shelters in earthquakes. It is
necessary to remember that the factors like the foundation
of the respective structure, its design, and sturdiness of the
material used are important in terms of endurance against
the power of an earthquake. In constructions, concrete
quality must be of substantial importance.”
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Beton Yollarin Daha Yaygin Kullanimiyla
Ulkemizin Kaynaklar Yurt [¢inde Kalacak

Resources of Our Country Will Remain in the Country Through
More Widespread Use of Concrete Pavements

Gelisen ve buyuyen Turkiye'de uzun 6murly, daha az bakim-
onarnm gerektiren ve ayni zamanda konforlu bir hizmet
saglayan yollara olan ihtiyag her gegen gun artiyor. Beton
Yollar, alternatiflerine gore daha uzun 6murld ve ekonomik,
dusuk bakim-onanm gereKililigi ve daha yuksek dayanima
sahip olmasi gibi Ustunlikleri sayesinde dunyada ozellikle
agir tasit trafigine maruz kalan yollarda ve kirsal kesim yaol
aginda yaygin olarak kullaniimaktadir.

Turkiye Cimento Mustahsilleri Birligi Yonetim Kurulu Bagkani
Dr. Tamer Saka, Turkiyede beton yollarin daha yaygin
kullanimi ile teknik ve ekonomik agidan pek c¢ok fayda
saglanacagina dikkat cekti. Dr. Tamer Saka, “Turkiye'nin
¢gimento Uretiminde Avrupada 1. dunyada 4. olmasi ulagim
sektorune iligkin hedeflerimize basariyla ulasiimasi agisindan
odnemli bir potansiyel saglyor. Beton yollarin baglayicisi yani
ana malzemesi, Uretimi tamamen yerli ve milli kaynaklara
dayanan gimentodur. Bu nedenle, beton yollarin daha
yaygin kullanimiyla yerli ve milli ekonomi desteklenecek
ve Ulkemizin mali kaynaklan diganya gitmeyip Ulkemiz
icerisinde kalacaktr” dedi.

Potansiyel Ekonomik Kazanimlar
Uzun 6murly, yasam- dongusu maliyeti dusuk, yerli ve milli
beton yollarin bir alternatif olarak kullaniimaya baslanmasinin
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In developing and growing Turkey, the need for pavements
that have long life, that require lesser maintenance-repair,
and that, at the same time, provide a comfortable service
is growing day by day. Concrete pavements are being used
particularly on the roads that are subject to heavy vehicle
traffic and urban road networks, in a widespread manner
in the world, thanks to their superiorities like the fact that
they are more economical and have longer life than their
alternatives, that have low requirement of maintenance-
repair, and that they have higher-level endurance.

Dr. Tamer Saka, Chairman of the Board of Directors of Turkish
Cement Manufacturers’ Association, invited attention to
the fact that numerous benefits in technical and economic
grounds will be obtained through the more widespread use
of concrete pavements. Dr. Tamer Saka said, “The fact that
Turkey is first in Europe and fourth in the world in cement
production provides a significant potential in terms of
achieving our targets as regards the sector successfully.
The binder of concrete pavements, which is to say their
main material, is cement whose production is based entirely
on domestic and national resources. Therefore, through the
more widespread use of concrete pavements, domestic
and national economy will be supported and the financial
resources of our country will remain in it”

Potential Economic Gains
Stating that the commencement of domestic and national
concrete pavements with long life cycle and low costs to




milli bir mesele olarak degerlendiriimesi gerektidini soyleyen
Dr. Tamer Saka, beton yollarin yaygin kullanimiyla saglanacak
potansiyel ekonomik ve teknik kazanimlari ise soyle ozetledi:

“Turkiye'de otayollarin ve devlet yollarinin % SO'si, il yollarinin
% 10'u ve yerel yonetim yol aginin % 401nin beton yol
olmaslyla;
Ik yapim maliyetinde 622 milyon dolar/yil (4.4 milyar
TL/yll,
Bakim-onanm maliyetinde 97 milyon dolar/yil (700
milyon TL/yil) olmak Uzere,
On yilda yaklasik 7.2 milyar dolar (514 milyar TL) tasarruf
saglanabilir”
Beton yollar, dusuk bakim-onanm gerekliligi ve uzun
servis dmurleriyle 6n plana gikmaktadir. ABD'de 128
yillk, Glkemizde ise 66 yillik beton yollar bulunmaktadir.
Betan yollarin daha yaygin kullanimiyla, yerel yonetimler
yol aginda 20-25 yll ve KGM yol aginda 40-50 yll
boyunca hizmet veren bir yol agina sahip olunacak
ve kamu kaynaklar daha etkin bir sekilde kullanimig
olacakr.
Betan yollar inorganik yapisindan dolayr yanic degildir
ve bu sebeple ozellikle tinellerde yangin guvenligini en
Ust duzeye ¢ikarr.
Rijit (esnek olmayan) yapisindan dolayl yakit tiketimini
ortalama her 100 kilometrede 045 litre dusUrerek
maddi tasarruf saglar.
Arag bagina her 100 km'de yaklagik 11 kg CO, salinimini
azaltarak gevrenin korunmasina yardimei alur.
Beton Yollar, uzun servis omurleri boyunca c¢ok az
bakim-onarim gerektirirler. Bu sayede, alternatiflerine
gore daha dusUk yasam dongusu maliyetlerine
sahiptirler. Buna ek olarak, Beton Yollar servis omru
sonunda %100 geri donusturdlebilir ve boylece yeni
yol yapimlarinda alt temel olarak veya yeni hazir beton
Uretimlerinde agrega olarak kullanilabilirler.

Hazir betondan Uretilen beton bariyerlere de dedinen Dr.
Tamer Saka, “Beton barigerler, kaza esansinda carpma
etkisini en aza indirir, kaza yapan araci seridinde tutar ve
karsl karsiya carpismalar engeller. Bu sayede olumlu trafik
kazalarini %20 oraninda azaltr" dedi. Saka, beton bariyerlerin
trafik glvenligini en Ust duzeye gikarmasinin yani sira uzun
OmurlU olmasl, dusuk bakim-onarnm gerekliligi ve yerli ve milli
olmasl sayesinde Ulkemiz ekonomisine Gnemli katkilarda
bulunacagini belirtti. Saka, "“Bolunmus yollarda arta refujlerde
beton bariyer kullamimini zorunlu tutarak; 10 yilda 15.000
vatandasimizin hayatini kurtarabili, S0.000 vatandasimizin
engelli kalmasini 6nleyebilir ve 80 milyar liralik maddi
kaybimizin 6nUne gegebiliriz’ dedi.

be used as an alternative must be taken into account as
a national issue, Dr. Tamer Saka summarized the potential
economic and technical gains to be obtained through the
widespread use of concrete pavements as follows:

‘With the 50% of the motorwaoys ond state roads, 10% of

the provincial roads, and 40% of the road network of local

administrations in Turkey to become concrete pavements;
Being 622 million dollar/year (44 billion TL/year) in the
initiol construction cost, and
97 million dollar/year (700 milion TL/year) in the
maintenance-repair cost,
Ppproximately 7.2 billion dollar (574 billion TL) savings can
be provided in ten years.”
Concrete pavements stand out with their low
maintenance-repair requirement and long service lives.
Concrete pavernents of 128 years are present in the US
and 66 year-old ones in our country,.
With the more widespread use of concrete pavements, G
road network that serves for 20-25 years in the network
of local administrations and 40-50 years in that of KGM
(Highways General Directorate) will be acquired and public
resources will have been used in a more efficient manner.
Concrete pavements are not flammable due to their
inorganic structure and therefore, they maximize fire
safety particulorly in tunnels.
They provide material sovings by reducing fuel
consumption by averagely 045 liters in every 100
kilometers thanks to their rigid (non-flexible] structure.
They help protection of the environment by reducing
approximately 17 kg CO, emission per vehicle in every
100 km.
Concrete paverments require very little maintenance-
repair throughout their long service lives. Owing to It
they have lower life cycle costs than their alternatives.
In addition, concrete pavements can be %7100 recyclable
over the end of their service life and this way, they can be
used as a sub-foundation in new road constructions or
as aggregate in new ready mixed concrete productions.

Mentioning also the concrete barriers produced from ready
mixed concrete, Dr. Tamer Saoka said, ‘Concrete barriers
minimize the impact of crashing during an accident, keep the
vehicle that has the accident on its lane, and prevent head-
on bumping. Thanks to it, they reduce accidents with fatality
by 20%." Scka specified that concrete barriers provide our
country economy with important contributions thanks to
the fact that they have a long life and low maintenance-
repair requirement and that they are domestic and national,
along with their capability of maximizing traffic safety. Saka
said, "By making the use of concrete barriers mandatory at
the middle refuges in divided roads, in 10 years, we can save
the lives of 15000 citizens of us, prevent the disability of
50,000 others, and stop our 80 billion-lira material loss.”
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Sektorden gelen talebe istinaden egitim programlar
kapsaminda RMC Beton Akademisi (ProfDr. Omer Aroz)
isbirliginde ¢imento fabrikalanmiz ve bagll hazir beton
tesislerinin - satis ve pazarlama birimlerinde gorev yapan
yetkililere yonelik olarak Cimento Satis ve Pazarlama Ekibi
Igin Hazir Beton Egitimi (RMC Cement Sales Force Egitim
Programi) 3 grup olarak duzenlendi.

29 Haziran 2020, 2 Temmuz 2020 ve S Temmuz 2020
tarihlerinde gergeklestirilen egitimlere toplam 19 kisi katilim
sagladi.

Cimento satis ve pazarlama gorevli yetkililerin teknik satis
becerilerini arttirmak, ¢imento pazarlamada yeni Urunler
hakkinda Ust yonetime verimli geri bildirimler saglamak,
musteri talep ve sikayetlerini proaktif yaklasim ile yonetme
becerisi kazandirmak amact ile duzenlenen egitimlerin alinan
geri donUslere gore basarili sekilde tamamlandigr belirlendi.

Cimento sektdrunde bakim balumlerinin dnemli konularindan
biri olan rulmanlarla ilgili olarak Timken Rulman ve Gug
Aktarma Sistemleri firmas! isbirlidi ile Cimento Sektorunde
Rulman Egitimi 30 Haziran 2020 tarihinde gergeklestirilen
seminere sektorden 23 kisi katilim saglad.

TIMKEN Kidemli Servis Muhendisi Cihan Casgun tarafindan
verilen seminerde ikiye ayrilabilen silindirik rulman yataklar,
gelik dokum yataklan ve QF kalinleri ile anza duruslarini
Onleyerek veya durus surelerini kisaltarak Uretim Kayiplarinin
onune nasil gecilebilecegi, dik degirmenlerde kullanilan kanik
makarall rulmanlarda bogluk kavrami ve konik makarali
rulmanlarda rulman boslugu neden onemli oldugu ve
roller press valslerinde kullanilan 4 sira silindirik makarali
rulmanlarla ilgili onemli teknik detaylar ve karburize rulman
celigi ile daha uzun rulman omrd nasil sadlanacagr gibi
konularda bilgiler aktarild!.
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In line with the demand from the sector, a Ready mixed
Concrete Training for Cement Sales and Marketing Teams
(RMC Cement Sales Force Training Program) has been
organized in three groups within the scope of the trainings
programs in collaboration with RMC Concrete Academy
(ProfDr. Omer Aniciz) for the employees of our cement plants
and their ready mixed concrete facilities, working in their
sales and marketing units.

19 persons attended the trainings that took place on 29
June 2020, 2 July 2020, and 9 July 2020.

It was determined according to the feedback received that
the trainings provided in order to increase the technical sales
skills of employees assigned to work in cement sales and
marketing departments, to present top managements with
effective feedback in regards to new products in cement
marketing, and to provide the skill of managing customer
demands and complaints through a proactive approach had
been completed successfully.

A Seminar for Training on Bearings in the Cement Sector has
been organized in collaboration with The Timken Company,
in regards to bearings, one of the significant issues of the
maintenance departments in the cement sector. 23 persons
from the sector attended the seminar held on 30 June 2020.

In the seminar provided by Cihan Cosgun, TIMKEN Senior
Service Engineer, information was given concerning the
issues of cylindrical bearing shells that can be separated
into two parts;, the manner of preventing production
losses by means of reducing the stoppage periods or
preventing breckdown stops, using steel casting bearings
and QF Couplings; the concept of clearance in the tapered
roller bearings used in vertical mills and the reason for
the importance of bearing clearance in tapered roller
bearings and important technical details about the four-
line cylindrical roller bearings used in the rollers of roller
presses; and the way of ensuring longer bearing life with
carburized bearing steel.



Cimento Sektoriinde Dijitallesmenin Gelecegi
Semineri

Seminar on the Future of Digitization in the Cement Sector

Birligimiz ve Siemens igbirliginde 20 Mayis 2020 tarihinde
sektorumuz Teknik Yoneticileri icin duzenlenen “Otomasyon
ve Dijitalizasyon Alanlarindaki En Son Gelismeler Semineri”
80 Ust duzey sektor yetkilisinin katlimi ile gok basarili bir
sekilde tamamlandi.

Katlimeilanin yorumlarinda buyuk begeni alan bu etkinligin
yeni bir duzenleme ile sektdrumuzun Ust seviye yoneticileri
icin de arganize edilmesi goruslerinden hareketle ve TCMB
Enerji Komitesinin de igerik hazirliklarina katkilart ile "Cimento
Sektorunde Dijitallesmenin Gelecedi” semineri 02 Temmuz
2020 tarihinde 105 kiginin katlimi ile webinar olarak
gerceklestirildi.

Birlik Yonetim Kurulu Bagkanimiz Dr. Tamer Sakanin aclilis
konusmasini yaptigi ve Siemens Global Cimento Sektord
Yéneticisi Sn. Omer Oudasik'in konusmaci oldugu webinarda,
Turkiye'de ve Dunya'da Cimento sektérinun otomasyon ve
dijital gozumler agisindan durumu ve gelecek yol haritasi igin
ongoruler degerlendirilirken, olasi ihtiyaglar kapsaminda bilgi
paylasiminda bulunuldu.

The “Seminar on the Latest Developments in the Fields of
Automation and Digitization” orgonized in colloboration
between our Association and Siemens for the technical
executives of our sector on 20 May 2020 was completed
with great success through the participation of 80 top-level
sector representatives.

The "Seminar on the Future of Digitization in the Cement
Sector” organized through the opinion in the comments of
the attendees that the said event welcomed with substantial
contentedness by the participants could also be organized
for the top-level executives of our sector through a new
arrangement and with the content contributions of the
TCMB Energy Committee was held as a webinar with the
attendance of 105 persons on 02 July 2020.

In the webinar where Dr. Tamer Saka, our Chairman of the Board
of Directors of the Association, gave the inauguration speech
and Mr. Omer Oydasik, Cement Sector Executive of Siemens
Global acted as a speaker, the state of the cement sector
in Turkey and the World in terms of autornation and digital
solutions and forecasts for a future roadmap were assessed
and knowledge concerning possible needs was exchanged.

KATILIMCILARIMIZA
TE$EI(KL'|R EDERIZ

TCMB isbi

_.-.;-||r | "'nllruh seminar 2 Temmuz

2020'de diizenlendi.
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Birligimizin beton yollar ve avantgjlart konusunda farkindalik
yaratmak amaci ile dizenledigi seminerlerin bir yenisi
ODTU Ingaat Muhendisligi Balimu agrencileri igin yaz staj)
programiar 06 Agustos 2020 tarihinde cevrim igi olarak 150
kisinin katiimi ile dizenlendi.

Moderatorlugunid ODTU Ingaat Mihendisligi Bolima Ogretim
Uyesi Prof. Dr. Ozgur Yaman'in yaptd seminerde beton
yollarin neden tercih ediimesi gerektigi, beton yol yasam
dongusu maliyet analizi SSB yollarn kalinlik tasarnmi ve
teknik sartnamesi, SSB ve BSK yollar teknik ve ekonomik
analizi ile Dogu Karadeniz ve Kocaeli Buyuksehir Belediyesi
SSB uygulamalari Uzerine sunumlar gerceklestirildi.

Sunumlan  gerceklestirmis olan TED  Universitesi Ingaat
Muhendisligi Bolumu Ogretim Uyesi Can Baran Aktag, TCMB
Teknik Danigmani Barig Akbelen, KTU Ingaat Muhendisligi
Bolumu Ogretim Uyesi Muhammet Vefa Akpinar, Yalova
Universitesi Ulastirma Boluma Ogretim Uyesi DrYavuz Abut
ve seminer moderatory ProfDr. Ozgur Yaman katilimi ile
gerceklestirilen kapanis panelinde ise 6grencilerin sorulari
cevapland..

Another of the seminars organized by our Association to
raise awareness in terms of concrete pavements and their
advantages was held online for the students of METU Civil
Engineering Department within the scope of the summer
internship programs through the participation of 150 persons
on 06 August 2020.

In the seminar, in which Prof Dr. Ozgur Yorman, o Lecturer at
METU Civil Engineering Department, acted as the moderator,
presentations were made in relation to the issues of
reasons for preferring concrete pavements, cost analysis
for life cycle of concrete pavements, thickness design and
technical specifications of RCC (Roller Compacted Concrete)
pavements, technical and economic analysis of RCC and
BSK (Bitumen Hot Mixture] pavements, and RCC applications
in Eastern Black Sea and Kocaeli Metropolitan Municipality.

The questions of the students were responded in the closure
panel held through the attendance of Can Baran Aktas, a
Lecturer at TED University Civil Engineering Department;
Barig Akbelen, TCMB Technical Consultant; Muhammet Vefa
Akpinar, a Lecturer at KTU Civil Engineering Department; a
Lecturer at Dr. Yavuz Abut Yalova University Transportation
Department; and seminar moderator ProfDr. Ozgdr Yaman,
who also made the presentations.

OATA DOGL TEEHIE OnivERSITESI
WIOOLE EAST TECHMICAL UMIVEREITY

BETON YOLLAR SEMINERI

06.08.2020 tarihinde dijital
ortamda gerceklesti.

[t pa et e |
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Adil Sani KONUKOGLU

SANKO Holding Yonetim Kurulu Bagkan
TCMB Yonetim Kurulu Bagkan Vekili

Adil Sani KONUKOGLU
Chairman of SANKO Holding
TCMB Deputy Chairman

Pandeminin sektore etkileri neler oldu, kisaca
bahsedebilir misiniz?

Pandeminin tum sektorlerde oldugu gibi gimento sektord
Uzerinde de etkileri kaginlmaz. Cimento sektdrunun B2B is
modeli olmasi sebebiyle kisa vadede reaksiyon vermedigini
soyleyebiliriz. SektorumUzun ¢imento ve hazir beton
tedarikleri devam etmektedir. Covid'den dolayl piyasalarda
bir daralma olsa da, ihracatta daha rekabetgi duzeye ulastik.
Eger kendi dinamiklerimizi dogru yonetebilirsek yeni dinya
duzeninde kendimize yeni bir yer olusturabiliriz. Sektor
olarak oncelikle ¢alisan ve toplum sagligl, stok maliyeti ve
nakit akisini iyi yonetmeye yonelik galismalar yaparak bu
sureci atlatmaliyiz.

Would you mention the impacts of the pandemic
on the sector briefly?

Impacts of the pandemic on the cement sector are
indispensable as in all sectors. We can say the cement
sector did not react in the short term, as it is a B2B business
model. The cement and ready mixed concrete procurements
of aur sector are ongoing. Even if there became shrinkage
on the markets due to Covid 19, we have attained a more
competitive level when it comes to exports. If we can
manage our own dynamics accurately, we can create a
place for ourselves in the new world order. As a sector, we
must overcome this process by way of conducting work first
on managing employee and community health, stock costs,
and cash flow well
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Sizce sektorumuz bu etkileri nasil yonetti?

Bu donemde, ¢aligan ve toplum saghigini korumaya yonelik
yapllan tum c¢alismalar ve kriz ydnetimi dahilinde alinan
hizli aksiyonlar onemini gosterdi. Bu danemi en hizli sekilde
atlatmak icin risk analizleri yapilarak Uretimi surdurmek
ve calismalarin kar odakli olmaktan ziyade insan odakli
yurutulmesi Gnem tasiyor.

SANKO grubunda yapr malzemeleri Ureten sirketlerimizde
gimenta istiraklerimiz ile Musteri & Pazar Odaklilik,
Operasyonel MUkemmellik ve SurdUrulebilirlik basliklanindan
olusan 3 ana stratejik hedef gergevesinde COVID-13 salgin
surecini yonetirken; kriz yonetimi, hizl ve seffaf iletisim,
cevik kararlar alma gibi kaslarimizin iyi isledigini gorduk.

icinde bulundugumuz bu donem, Karli buyUme hedefimizin
finansal saonuglarini negatif etkileyecek sonuclar olsa
da yasanan bu hassas donemde tum galisanlarimizin,
musterilerimizin, tedarikgilerimizin ve halkimizin - saghgini
onceliklendirerek ve c¢alismalanimiza her zaman bu
hassasiyetle devam ederek bu zorlu gunleri en hizli sekilde
atlatmay! diliyoruz.

Pandemi ile birlikte neler degisti?
Bu degisikliklerden kalici olanlar neler
olabilir?

Pandemi, baslamig olan bazi suregleri hizlandirdi. Bunlardan
biri de dijital platformlarin kurulmasi ve yayiimi oldu.
Sektorumiz emek yogun bir sektor olmasina ragmen,
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How do you think our sector managed such
impacts?

In this period, all the works for safeguarding employee and
community health and fast actions taken within the frame
of crisis management demonstrated their importance. It is
important in terms of overcoming this period in the fastest
manner that production is continued by means of performing
risk analyses and that the works must be conducted with
the focus on humans rather than profits.

While we were managing the COVID-19 pandemic process
within the scope of three main strategic targets consisting
of the tapics of Customer & Market Focus, Operational
Excellence, and Sustainability in our companies producing
construction materials in the SANKO Group along with our
affiliates, we saw that our muscles like crisis managerment,
fast and transparent communication, and making agile
decisions were functioning well.

Even if this period that we are experiencing will pose
negative impacts on the financial results of our profitable
growth targets, we wish to overcome these challenging days
in the fastest possible way by prioritizing the health of all our
employees, customers, suppliers, and public and continuing
our endeavors through such sensitivity at all times.

What has changed along with the pandemic?
What could be the permanent ones among
such changes?

The pandemic accelerated some processes that have
already started. One of them was the establishment and



yogun talebi aksatmadan ve pandeminin gerektirdigi
onlemleri de alarak gereksinim olan dijital sureglere
hizlica uyum sagladi. Bundan sonraki sUrecte de, insan
kaynaginin etkin kullanimi, isgucu niteliginin geligtirilmesi
ve surdurulebilir buyume ile verimliligin arttinlmasi icin
dijitallesme ve otomasyon calismalarinin  hizlanmas,
teknolojiye yatinmin artmasi s6z konusu olacaktir.
Datayl dogru isleyebilmek sektdrumuz igin buyuk cnem
tasiyor.

Emekveteknolojiiligkisiniiyikurarak yepyenibakis agilariyla
teknolojinin  nimetlerinden, datadan ve dijitallesmeden
faydalanarak yeni is modellerini nasil gelistirebiliriz, nasil
daha verimli hale gelebiliriz bunlarn tartismaliyiz.

Pandemi surecinin onemli etkilerinden biri de tedarik
zincirindeki dedisimler olacaktr. Cimento, enerji tuketiminin
yuksek oldugu sektorlerden biri.  Enerji maliyetlerinin
toplam igindeki payl dusunuldugunde alternatif kaynaklara
ve yerli tedarik kaynaklarina yonelim de artacaktr.
Turkiye'nin enerjide disa bagmliigini azaltacak her turld
adimi sonuna kadar destekliyor ve gelismelerden buyuk

mutluluk duyuyoruz.

Surddrulebilirlik yeni is yapma seklinin merkezinde
olacakur. Cevre, insan, saglk, dunyamizin gelecegi, bu
sUrede bizim icin birgok konunun 6nune gecti. Covid-19
salginiyla birlikte daha sorumlu Uretim, daha sorumlu
yonetim kavramlari onemli 6lgude hissediimeye baslandi.
Bu noktada ¢evreye duyarli Uretim sUreglerini gelistirme
acisindan c¢imento sektord olarak elimizden geleni
yapmaliyiz.

Yeni bir dalga olmasi durumuna sizce sektor
hazir mi? Nasil yoénetecek?

Sektor olarak, Ulkemizin 6nemli doviz ve istihdam
kaynaklarinin  basinda yer aliyoruz. Bu sorumilulukla
karsilagabilecegimiz krizlere hazirlikli olmaya ¢alisiyoruz.
Her krizden bir seyler ogrenerek ciktk, bu krizi de bu
sekilde degerlendirip, teknolgjik altyapinin - guclendigi,
alternatif ve yerli hammadde ve enerji kullaniminin arttgi

bir sektor olarak gikacadiz diye dusunuyorum.

Barinma, ulasim, altyapi galismalari igin ¢cimentoya her
zaman ihtiyag var. Bu ihtiyaglar dogru bir planlama
ve kaynaklarimizi etkin  kullanarak ¢ozebiliriz.  Kriz
donemlerindeki kritik konulardan biri de; nakit akisinin
planlanmasi oluyor. Nakit akisini saglikli planlayanlar daha

az hasar alacaklardir,

expansion of digital platforms. Although our sector is a labor-
intensive one, it adapted to the required digital processes
fast without interrupting the intensive demand and by taking
the measures required by the pandemic. In the subsequent
period, acceleration of digitization and automation works and
increase of the investments in technology will be in question
for efficient use of human resources, improvement of
workforce quality, and enhancement of productivity through
sustainable growth. Ability to process data accurately is of
substantial importance for our sector.

We must discuss how we can develop new business models
and how we can render them more efficient by establishing
the labor and technology relation well and by making use
of the gifts of the technology ond of dato ond digitization
through brond new viewpoints.

One of the important impacts of the pandemic process will
be the change in supply chains. Cement is one of the sectors
where energy consumption is high. In consideration of the
share of energy costs within the total, the tendency toward
alternative resources and domestic supply resources will
increase. We provide our full support to all kinds of steps
that will reduce Turkey's foreign dependency in energy and
we are highly content with the developments in this regard.

Sustainability will be at the center of the new way of
performing businesses. The environment, humans, health,
ond future of our world surpassed numerous issues for us
in this period. With the advent of the Covid-19 pandemic,
the concepts of more responsible production and more
responsible management started to be felt to a significant
extent. At this point, we, as the cement sector, must do
our best in terms of improving environmentally sensitive
production processes.

Do you think the sector is ready in the case of a
new wave? How will it manage it?

As the sector, we are on top of the important foreign
currency and employment sources of our country. With the
responsibility brought along by it, we are trying to be ready
for crises. We have come out of every crisis, having learned
something from it My view is that we will come out of the
current crisis by evaluating it through the same way ond as
a sector where technological infrastructure is reinforced and
alternative and domestic raw material and energy utilization
is increased.

Cement is needed at dll times for accommodation,
transportation, ond infrastructure works. We can solve
such needs through accurate planning and efficient use of
our resources. One of the critical issues in crisis periods is
planning of cash flow. Those who can plan cash flow in a
healthy manner will incur lesser domage.
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Turkiye yapr malzemelerinde dunyada ©nemli  bir Turkey is an important factor in the field of building materials
oyuncu. Hizli inovasyonla surdurulebilir Urin gelistirme in the world. | believe that we will be able to acquire a more
kabiliyetimizle dinya arenasinda kendimize daha farkli bir different place in the global arena, with fast innovation and
yer edinecedimize inaniyorum. our sustainable product development capability.
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Kiiresel Cimento Egilimleri
Global Cement Trends

Hala dunyayi kasip kavuran ve gelecek ay ve yillarda girkin
yuzunU tekrar tekrar gosterebilecek olan koronavirus
pandemisi dunyayl gercek anlamda dedistirdi. Bu yaz,
virdsun, kuresel cimento endustrisindeki dnceden var olan
bir takim trendleri nasil sona erdirdigini ya da zayiflattgini
ve diger baz trendlere de nasil hiz kazandirdigini
incelemektedir.

Onceki sayllarda da oldugu gibi, bu yazinin 2020 Haziran
ayinin basinda yazildigini belirtmek 6nemlidir. Durum surekli
degisiyor (halen bu pandeminin ya da Ulkelerdeki cesitli
salginlarin sahip oldugu uapinin ne oldugu bilinmemektedir)
ve bu yazida belirtilen trendlerin de, korona virds krizinin
gelisimine bagl olarak daha da artmasi, azalmasi ya da
hatta tersine donmesi mUmkundur.

Avrupa'li gok uluslu sirketler Asya'dan
cekiliyorlar mi / ya da gekilmeliler mi?

Korona virUs pandemisi oncesinde, Avrupali/Meksikall cok
uluslu sirketlerde, Asya'dan gekilmeye yonelik itici bir gug
stz konusuydu. O zaman, CRH'in Icra Kurulu Baskani alan
Albert Manifold, bu konuda, “..Biraz daha egzotik bir seye
yatinm yapmak yerine istikrarl, risk almayacaginiz, guce
ve daha genis bir hareket alanina sahip olacaginiz Avrupa
veya Kuzey Amerika'ya yatinm yapmak igin sermaye
tahsisi karari ile karsi karsiyasiniz. Riski karsilamak icin
elde etmeniz gereken gelirler olagan disidir ve biz de bunu
anlamiyoruz,” seklinde konusmustu.

Ancak durum bir sekilde degisiklik gosterdi. Virus; insanlarin
kitleler halinde evlerine kapanmasi, insaat sahalarinin
kapatilmasi, tedarik zincirlerinin sekteye ugramasi ve yapl
marketleri ve toptancilarin da faaliyetlerinin durmasina
sebep olarak Avrupa pazarlanni tahrip etti. Sirketlerin
ikinci ceyrek sonuglarinda ortaya gikacak olan %20-50
civarindaki talep dususu goz 6nunde tutuldugunds; firn ve
tesislerin igleyisinin rafa kaldinimasina, bakim surelerinin
uzatilmasina ve sirketlerin en yogun olan yaz doneminde
kullanilacak olan Klinker staklari Uzerinde etrafli bir sekilde
galisiyor olmalarina sasmamak gerek. Ancak, Avrupa'daki
bircok ekonomi normale donme istedi tasirken, bu koklu
ykimin, nispeten kisa surmesi muhtemel gozUkmektedir.
Ekonomistler, 2021 yilinda net bir toparlanma olacagini
tahmin etmekte ancak 2020, ne Avrupada ne de Kuzey
Amerika'da “istikrar” saglayacak ve / veya ‘risk alinmayacak”
bir donem gibi gorunmuyor. Belki de, o riskli ‘egzotik' yatirim,
hic de o kadar da kotu bir fikir olmayacaktir.

The coronavirus pandemic, which still rages around the
world and which may rear its ugly head again and again
in the months and years to come, has changed the world
- changed it utterly. This article looks at how the virus has
halted or retarded some pre-existing trends in the global
cement industry, and has accelerated others.

As in previous issues, it's important to point out that this
article is being written at the start of June 2020. The
situation is changing all the time (we still don't know the
shape of the pandemic - or the various national epidemics),
ond the trends described in this article may have been
further amplified. dompened or even reversed as the
coronavirus crisis ebbs and flows.

European multinationals retreat from
Asia - or do they?

Prior to the coronavirus pandemic, there was a strong
impetus towards the European/Mexican multinationals
retreating from Asia. As was said at the time by CRH's
chief executive officer Albert Manifold “.you're faced
with a capital allocation decision of investing in Europe
or North America where you've got stability, certainty,
overlap, capability, versus going for something a bit more
exotic. The returns you need to generate to justify that
higher level of risk are extraordinary and we just don't
seeit”

However, the situation has changed somewhat. The
European markets have been decimated by the virus,
with widespread lockdowns of populations, closures
of construction job sites, disruption to supply chains
and shuttering of DIY stores and wholesalers. Given the
collapse in demand, which will shortly be revealed by the
companies’' second quarter results to be in the order of
20-50% down, it's no wonder that kilns and plants have
been mothballed, that maintenance periods have been
extended and that cement companies have been working
through clinker stockpiles in what should be the run-up
to their busiest summer period. The disruption, though, is
likely to be relatively short-lived, with many economies in
Europe eager to get back to normality. Economists have
forecast a sharp recovery in 2027, but 2020 does not look
like delivering ‘stability” and/or ‘certainty’ in either Europe
or North America. Perhaps risking an ‘exotic’ investment
might not have been such a bad idea after all.

Cimento ve Beton Diinyasi / Say1: 146 / Temmuz - Agustos 2020
Cement and Concrete World / No: 146 / July - August 2020

~
=
O
-
=
=
5
=
Z
=
@)
Z
)
O
84

25



i
=
-
=
b=
o
g
N
8 8]
Z
0
=
9
&

26

Avrupa’'nin Yesil Toparlanma Mutabakati

Aralik 2019'da, Global Cement Dergisi 2050 yilina kadar
Avrupa'yl iklim acisindan karbon notr hale getirmeuyi
amaglayan onlemler paketi olan "Yesil Mutabakat” nin
Avrupa'nin yonunu sekillendirme  savasini anlatt. Bu
mutabakat kuskusuz daha yuksek enerji ve karbon
emisyonu fiyatlart ile gcimento sektorunu etkileyecektir.

Avrupa Yesil Mutabakat unutulmadi, ancak belirgin bir yesil
tonu olan plan yeni ilan edilen 750 milyar Euro’luk Avrupa
kurtarma planina dahil edilmesiyle ve korona virUs Krizinin
etkisiyle guncellendi. "Higbir krizi heba etme Avrupa
teknokratlarinin ve segcmenlerin gonullerinde yer etmis olan
eski bir 6zdeyistir. Kitanin dort bir yanindaki politikacilar, AB
kurtarma fonlarinin ‘yesil’ projelere harcanmasini saglamak
icin secmenler ve STK'lar tarafindan baski gormektedir.
Fosil yakit ve nukleer enerji projeleri (nukleer su ands,
tartismali olarak, elimizdeki ‘en yesil' gic kaynagi olsa da)
mutabakat disi birakiimaktadir.
‘Avrupa  Yesil Toparlanma  Mutabakatnin  ¢imento
endUstrisine avantaj saglayacak hale gelmesi mumkundur.
Optimize edilmis beton karisimlari nedeniyle betonda daha
az gimento kullanilsa bile, ve betondaki cimentonun klinker
icerigi giderek daha dusuk olsa da “Temel atiimaya hazir’
olan buyuk ¢apli altyapr projelerinde, gok buyuk miktarlarda
beton kullaniimasi gerekecektir.

ABD Portland Cimento Birligi'nden Ed Sullivan, altyap
liderlik  ettigi
¢cimento ve beton ile yapilan yollarin, kisa vadede daha

yatinmlannin canlandirma  paketinde,
ucuz alabilecek asfalt yollara yenilebilecegini belirtmistir.
Denkleme yakit ekonomisi de katildiginda, uzun vadede
beton yollann, ileriye yonelik en iyi yontem oldugu

gorulmektedir.
Cin'in yonetilen yuriyusu

2019da, Cinin ¢imento talebinin ve Uretiminin, daha
dUsUk oranlarda da olsa artmaya devam edecedi tahmin
ediliyordu ancak korona krizi uzun sureli endustriyel
buyume egilimine keskin fren koydu. Evde kalma
zorunluluklari, ykunun sadece bir kismini olugsturmakta:
virus, dunyadaki ekonomileri altUst ederken, Cin Urdnlerine
yonelik uluslararasi siparigler buyuk dusus gosterdi. Bu
durum, Gin'deki issizligin hizla artmasina neden oldu ve Ulke
hazinesinde ve giderek artan bir borglanmaya gitmeden
diger altyapl projelerine fon temin etme kabiliyetinde
olumsuz etki yarattl. Cin'deki ekonomik durumun kisa vadeli
olarak zayiflamasi gormezden gelinebilir (20271de saglam bir
toparlanma bekleniyor), ancak zauflayan talep, sirmekte
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The European Green Recovery Deal

Back in December 2019, Global Cement described the
battle to shape the direction of Europe’s so-called ‘Green
Deal’' a package of measures that aims to make Europe
climate neutral by 2050, which would undoubtedly impact
the cement industry through higher energy and carbon
emissions prices.

The European Green Deal has not been forgotten, but it
has been modified and potentially even turbo-charged
by the coronavirus crisis, through its incorporation into
the nascent Euro750bn European recovery plan, a plan
with a distinctly green tinge. “Never waste a crisis,” is
an old adage taken to heart by Europe’s technocrats -
and voters. Politicions around the continent are being
pressured by their constituents and NGOs to ensure that
recovery funds are being spent on ‘green’ projects. Fossil
fuel and nuclear power projects are excluded from the deal
(despite nuclear being arguably the ‘greenest’ source of
power available to us right now).

A ‘European Green Recovery Deal” might yet be turned to
the cement industry’s advantage. ‘Shovel-ready’ major
infrastructure projects will require substantial amounts of
concrete - even if that concrete uses less cement due to
optimised concrete mixes, and even if the cement that goes
into the concrete has a progressively lower clinker content.

Ed Sullivan of the US Portlond Cement Association has
suggested that in the drive towards an infrastructure-led
stimulus package, cement and concrete-based roads may
lose out ta those made with asphalt, since in the short term
they can be cheaper. Long-term, and when fuel economy
is included in the equation, concrete roads are the best
way forward.

The managed march of China

In 2019, China’s cement demand and production was
forecast to continue to grow, albeit at slower rates, but the
corona crisis put sharp brakes on a prolonged industrial
growth trend. Lockdowns are only part of the story: with the
virus ravaging economies around the world, international
orders for what China makes have dropped precipitously.
This has fed through to steeply rising unemployment in
China, and will increasingly lead to a knock on effect on
state coffers - and the ability to fund further infrastructure
projects without resorting to increased debt A short-
term weakening of the economic situation in China might
be shrugged off (a strong rebound is forecast for 2027)
but the combined effects of weakened demand, ongoing



olan ticaret savaslar ve evde kalma Onlemlerine devam
edilmesi, Cin gimento endustrisinin performansindaki olas!
yukselisleri kisitlayacaktrr.

trade wars and continuing lockdown measures will cap
the possible upper bounds of Chinese cement industry

performance.

>6% 3%106%

0%1t03%

Kaynak: IMF. Kuresel GSYIH 2020 tahmin haritas, neredeyse her
yerde bulunan daralmay (kirmizi ve turuncu) veya duragan pozitif
buyumeyi (6rnegin Hindistan ve Cin) gostermektedir.

Hindistan'in pozisyonu biyidi

Gegtigimiz yil sonundaki tahminler, cevreye olan odaklanma
ile birlikte, konsolidasyon sdzcugunun Hindistan'da bir slogan
haline gelecedini belirtmektedir. Virus, muhtemelen, her iki
egilimi de hizlandiracak. Virts muhtemelen her iki edilimi de
hizlandiracak. Evde kalma tnlemleri (ve test sayisinin azlidi ile
birlikte, hizla artan vaka sayisi) nedeni ile orta vade de talepte
dusus gergeklesecek ve bu durum uzun sureli ve kitlesel
olarak asir Klinker arzi ile cesaret kirici bir ortam hazirlayacak.
EndUstri de konsolidasyon kacinilmaz; bir takim Ureticiler,
finansal istikrar ve kapasite ‘rasyonellesmesine” yanelik
ortaklar bulmak icin fazla beklerlerse, basarisiz clmalari
muhtemeldir. Yillardir ilk kez mavi gokyuzu ve kirli olmayan
bir hava deneyimi yasayan sehir sakinlerinin, hem ulagtirma
alaninda, hem de endUstrideki emisyon kaynaklarina yonelik
daha kati cevresel duzenlemeler (ve uygulamalar) igin
harekete gecme olasiligr meveuttur.

ABD’deki istikrarl biyuime

Gectigimiz Aralk aynda Portland Cimento Birligi'nden
Ed Sullivan, 2020nin basinda buyumenin yavaslayacad
tahmininde bulunmustu ancak kisa sure icerisinde bir
resesyon  gergeklesmeyecedini  dusunuyordu.  Monty
Python'un "Kimse Ispanyol Engizisyonunun gergeklesmesini
beklemiyor,” seklindeki Unlu s6zunde oldugu gibi, (kesinlikle

-3%1t0 0% <-3% No Data

Source- IMF. The IMF Global GDP 2020 forecast map shows
near ubiquitous contraction (red and orange) or anaemic positive
growth (for example India and China)

India’s position magnified

Forecasts from the end of last year suggested that
consoalidation would be the watchword in India, alongside a
focus on the environment. The virus will probably accelerate
both trends. A dented demand due to a national lockdown
(ond rapidly rising case numbers, despite a poucity of
testing), caused demand to drop and will dompen demand in
the medium term, with a long-term and massive oversupply
of clinker providing a discouraging backdrop. Industry
consolidation is inevitable, with some producers likely to go
to the wall if they wait too long to find partners for financial
stability and capacity ‘rationalisations.” In addition, having
now experienced blue skies and pollution-free air for the
first time in years, many city-adwellers are likely to agitate for
even stricter environmental regulations (ond enforcement)
on both transport and industrial emitters.

Steady growth in the US

Back in December we reported that Ed Sullivan at the
Portland Cement Association had forecast slowing growth
in the early 2020s but that he didn't think that a recession
was coming anytime soon. As Monty Python famously
said, "Nobody expects the Spanish Inquisition,” and nobody
expected the emergence of a deadly new virus from China
lexceptallthe epidemiologists, who saidthat itwas absolutely
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kacinlmaz oldugunu ifade eden epidemiyaloglar ve 20711
ylinda, 2020 yllindaki neredeyse her gerceklesen olay
dogru bir sekilde 6ngoren '‘Bulasma’ adli filmi yapan senaryo
yazar Scott Burns ve yonetmen Steven Soderbergh
disinda) kimse, Cin'den, yeni bir olumcul virisun gikmasini
beklemiyordu. "Biydmenin yavaslamasi'ndan “Ikinci Dinya
Savagi'ndan bu yana gorulen en kotU durgunluk’a gecis
buyuk bir adim oldu; ABD'de salginin baslamasindan sonraki
ikiayicinde 30 milyondan fazla kisiissiz kald), issizlik %14,7'ye
yukseldi ve yillik GSYH'nin de, yilsonu itibart ile %6 civarinda
dusmesi muhtemel gozukmektedir. Korona virds, 2020'de
ABD'deki ¢imento talebini kotu bir sekilde azaltacak ve
ithalatin, Covid-19 6ncesi tahmini alarak, ispanya, Turkiye ve
Yunanistan gibi ABD'ye ihracat yapan ulkelerde ki zincirleme
etkilerle, 14Mt'den 3Mt'nin altina dusmesi beklenmektedir.

Ancak ABD'de, daha siki ve uzun sureli evde kalma onlemleri
uygulayan Ulkelere nazaran daha uzun surebilecek olan korona
virds krizinin son bulmasinin ardindan, eyalet butcelerinde
viris/evde kalmanin zafiyeti ve issizlik sokunun devam
eden sonuglannin etkiledigi bir buyumeye donusun olmasini
bekleyebiliriz. Bazi sure sinir olan altyapi fonlarinin kaybediimesi
mumkin  gorulmekte ancak Amerikanin  gokmekte olan
altyapisinin, bir sekilde onariima ihtiyaci devam edecektir.

Korona virus, petrol talebini, eyalet butgelerini
ve ¢imento talebini vurdu

Korona virls oncesinde MENA Ulkeleri, fazla Klinker
kapasitelerini, Uretim  fazlalanini  ihrag  ederek yoluna
sokmaya ¢alismaktaydi ancak su anda pandemi, dUnyanin
her yerindeki ¢imento talebini dusurdu ve ihracat olasiiigl
neredeyse ortadan Kalkt. Talepteki cokuse ek olarak su
anda petrol fiyatlaninda da, sadece zayiflayan enerji talebi
degil, Suudi Arabistan ve Rusya arasinda, pandeminin
basladigi zamana tesaduf eden fiyatlandirma savasinin
neden oldudu, uzayan bir dusus soz konusu. OPEC ve
Rusya, Uretimi %10 dusurmeye yonelik bir pazarlik Uzerinde
mutabakata vardl ancak bu durum petrol fiyatini pek ¢ok
Ulke igin Uretim maliyetini ve herhangi bir Korfez Ulkesinin
butcesini dengelemesine imkan tasiyacak dizeyin altinda
olan ABDS40/varil bedelinin cok daha Uzerine gikarmak
icin yeterli olmayabilir. Korona virts ile iligkili olarak petrol
fiyatlanindaki zayiflik devam ederken, ¢cimento ve betonun
yogun olarak yer aldigi hukumet altyapr harcamalarinin da
sert bir darbe almasi beklenebilir.

Daha az is¢i, daha fazla ‘robot’

Cimento fabrikalarinin sosyal mesafeye dikkat etmek
zorunda kalmasi, eksik ¢alisanla operasyonlarina devam
etmesi ve bakim butgelerinin azalmasiyla (aslinda her turlu
butcenin azalmasiyla), gimenta endistrisinde otomasyonun
artmasl edilimi, korona virds kriziyle daha da guglendi. Su an
sadece geri donUsU hizli olacak projelere finans saglanmasi
muhtemelken, alternatif yakit projeleri harig olmak Uzere, en
cazip projeler otomasyon, dijitalizasyon ve proses ve tasima
optimizasyonu konularinda olacaktr.
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inevitable, and scriptwriter Scott Burns and director Steven
Soderbergh who made the film ‘Contagion’ in 2071, which
has pretty accurately forecast nearly every turn of events
in 2020). From ‘slowing growth’ to ‘worst recession since
the Second World War' is quite a step, but upwards of 30
million were made unemployed within two months of the
start of the epidemic in the US, unemployment spiked to
14.7% and annualised GDP is likely to drop by around 6% by
the end of the year. The coronavirus will badly dent cement
demand in the US in 2020, with imports likely to be slashed
from a pre-Covid-19 forecast of 14Mt to less than 3Mt -
with knock-on effects for countries exporting to the US,
such as Spain, Turkey and Greece.

However, after the coronavirus crisis, which may take
longer to subside in the US than in countries with more
severe lock-downs, we can expect a retumn to growth,
albeit unspectacular growth, hobbled by virus/lockdown
weakness in state budgets and the lingering after-effects of
the unemployment shock. Some time-limited infrastructure
funds may be lost, but America’s crumbling infrastructure
will still need to be repaired, somehow.

Coronavirus hits oil demand hits state budgets
hits cement demand

Prior to the coronavirus, MENA countries had tried to
combat endemic clinker overcapacity by exporting their
excess production, but now that the pandemic has slashed
cement demand worldwide, the possibility of exports has
been nearly eliminated. Added to a demand collapse is the
now lengthening of the collapse in the oil price, caused by
not only weakened energy demand but also by a price war
between Saudi Arabia and Russia, which coincided with the
start of the pandemic. OPEC and Russia have agreed a deal
to cut production by 10% on an ongoing basis, but this may
still not be enough to lift the oil price much above USS40/
barrel, which is below production cost for many countries,
and is below the level that would allow any Gulf country
to balonce its budget. Cement and concrete-intensive
government infrastructure spending can be expected to
be hit hard while coronavirus-related oil price weakness
continues.

Fewer workers, more ‘robots’

The trend towards increasing automation in the cement
industry has been supercharged by the coronavirus crisis,
with cement plants having to deal with social distancing,
absent workers and decreased maintenance budgets
(indeed. decreased budgets of any kind). Now only the
fostest-payback projects have the possibility of being
financed, and, apart from alternative fuels projects, many
of the most attractive possibilities will be in automation,
digitalisation and process and logistics optimisation.

At the same time, cement companies have been optimising
their product mix to decrease the effects of the crisis - or to



Ayni zamanda ¢imento sirketleri, krizin etkilerinin azaltlmasi
- ya da en uygun sekilde ondan yararlanimasi- igin Urdn
kansimlarnini optimize etmektedirler. Cemex, evde kalma
onlemleri sirasinda, musterilerinin faaliyetlerini yurutmeye
devam etmelerine yardmci olabilecek baslica Grunlerini
belirledi: Sirketin kendi kendini sikistiran, elyaf takviyeli Gran
gami olan Evolution, fabrikada Uretilen harglarin verimliligini
arturirken, az sayida ¢alisanla gimento dokulmesine imkan
tanimaktadir. Cemex Go dijital platformu, gevrimici siparis
veriimesini ve teslimatin izlienmesini saglamaktadir ki bu da,
is akisindaki ¢alisan sayisini daha da azaltmaktadir. Yeterli
sayida robot olmasa das, gelecedin gimento endustrisi
kesinlikle daha az insandan yararlaniyor olacaktr.

Gelecek Trendler

Karbon yakalama ve tutma ya da kullanma (CCS/U) ufukta
goruluyor ve - zorunlu hale gelmesinden daha Gnce - kisa sure
icerisinde ekonomik bir nitelik kazanacadl gozUkmektedir.
Korona virus dunyadski birgok kisiye, evden ¢alisma ve video
konferans sisteminin gergek dunyada yapilan yolculuklarin
(hepsini olmasa da) bir kisminin ortadan kaldirilabilecegdini
gosterdi. Bu durum, gercek dunyadaki altyapi galismalarinda
(havalimani genisletmeleri veya yeni demiryollan gibi) daha
yavas bir buyume gorulecegini gostermektedir, ayrica
kaynaklarnin agirlikl olarak siber altyapiya yeniden tahsis
edilmesiyle, gcimento talebinde azalma olmasi beklenmektedir.
Artan uzaktan calisma imkanlari ile birlikte, kentlesmede
azalma ve kirsal yasama donus olasi gorunmektedir. Hatta
‘cevreciligin yeniden dogmasi’ gibi bir gevresel farkindaliga
yonelik uyanis soz konusu olabilir ve bu da ekonomileri,
tuketicilikten uzaklasarak, surdurlebilir yasam modellerine
yonlendirebilir. Bu sadece bir umut.

make the most of it Cemex has identified its key products
that can help customers to continue to operate under
lockdown measures: The company's self-compacting fibre-
reinforced concrete range, Evolution, allows placement with
a minimum number of workers, while its factory-produced
mortars increase productivity. Its Cemex Go digital platform
allows online ordering and delivery tracking, further cutting
workers from the work-flow. If not quite staffed with robots,
the cement industry of the future will certainly feature
fewer humans.

Upcoming trends

Carbon capture and sequestration or use (CCS/U) is coming
over the horizon and will soon be economic - even before
it becomes obligatory. The coronavirus has shown many
people around the world that working from home and
video conferencing can eliminate some (but not all) real-
world travel. Expect this to translate into slower growth
in real-world infrastructure (such as airport expansions
or new railways] and reduced growth in demand for
cement alongside a reallocation of resources into cyber-
infrastructure. A deceleration in urbanisation and a return
to the countryside looks possible with increased remote
working. There may even be an awakening of environmental
awareness, a ‘reenvironmentalisation,” which might
lead economies away from consumerism and towards
sustainable modes of living. One can only hope.
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Kaynak: Heidelberg cement. CO, emisyon fiyatlar ile Karbon
Yakalama ve depolama / Kullanim maliyeti igin tahmin karsilagtirmasi.
Grafige gore CCS/U, bazi durumlarda 2027'ye kadar (A noktasi)
CO, emisyon fiyatlarindan daha ucuz olabilir, ancak tim tahmin
senaryolarinda 2048 civarinda daha ucuz olacaktir (B noktasi).

Kaynak: Robert McCaffrey, Global Cement Magazine
Temmuz-Agustos 2020 sayisi

Source: Heidelberg cement Comparison of forecast for CO,
emission prices and cost of carbon capture and storage/use cost
According to graph CCS/U may be cheaper than CO, emission
prices in some situations by 2027 [point A) but in all forecast
scenarios it will be cheaper by around 2048 (point B)

Source- Robert McCaffrey, Global Cement Magazine
July-August 2020 issue

(imento ve Beton Diinyast / Say1: 146 / Temmuz - Agustos 2020

Cement and Concrete World / No: 146 / July - August 2020

e
S
O
-
=
=
5
=
<
=
)
5
O
S8

29



=
=
-
Z
=
@)
Z
2
ma)
Z
0
c
N
z

30

Akdeniz Havzasindaki Thracat Faaliyetleri

Export Activities in the Mediterranean Basin

Kuzey Afrika ve Turkiye'de, i¢ tuketim ile Uretim kapasitesi
arasindaki fark, kapasite artiglari ve daralan ic talep
nedeniyle son yillarda artis gostermistir. Bu trendler 1siginda,
endUstriyel danmismanlik  kurulusu  GlobBULK, Akdeniz
havzasindaki Fas, Cezayir, Misir ve Turkiye'den, deniz yoluyla
gerceklestirilen ihracatin baglica ozelliklerini arastirdi. Ele
alinan konular; ulusal duzeydeki sartlar, dnemli miktarda
fazla kapasiteye sahip alanlar, mevcut limanlar ve ihracat
kosullanni igermektedir ve uluslararasi ihracat ve naviun
pazarlari da, genel anlamda incelenmektedir.

Son bes yilda, Fas, Cezayir, Misir ve Turkiye pazarlarindaki
toplam gimento tuketimi, 160Mta'dan 130Mta'ya gerilemistir.
Ayni zamanda, kurulu gimento kapasitesi de, 240Mta'dan
270Mta'ya yukselmistir. Karsi bir dengeleme olarak, ihracat
artis gostermis ve 2015'te 7 milyon ton olan net ihracat,
2019 yilinda 26 milyon ton dederine yukselmistir.

In North Africa ond Turkey, the gop between domestic
consumption and production capacity has increased
in recent years due to further capacity additions and
contracting demand. In light of these trends, industry
consultants GlobBULK investigate the key features of
maritime exports from the Mediterranean basin in Morocco,
Algerio, Egypt and Turkey. Under discussion are conditions
on a national level, areas with significant excess capacity,
available ports and export conditions, plus an overview of
international markets.

In the last five years aggregated cement consumption
in the markets of Morocco, Algeria, Egypt and Turkey has
fallen from 160Mta to 130Mta. Meanwhile, installed cement
capacity has increased from 240Mta to 270Mta. As @
counterbalance, exports have surged and provide partial
relief, rising from net exports of 7Mtin 2015 to 26Mtin 201S.

Cezayir, Misir ve Turkiye'de Cimento Tiketimi (2015-2019)
Cement Consumpition in Morroco, Algeria, Egypt and Turkey 2015-2019
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Ihracat faaliyetleri onemili olsa da, ulusal makro dengesizlikleri
sadece sinirli bir sekilde telafi edebilirler. Ancak, endustri igin
bir rahatlama da saglamaktadirlar.

COVID-1S saglik krizi, gimento fabrikalarinda virusun
yayllmasini durdurmayl amaglayan is kisitlamalarinin
kaldinimasinin ardindan, arz-talep agigini muhtemelen daha
da genigletecektir.
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Although exports are important, they can only provide limited
compensation for national macro imbalances. However, they
do provide relief for the industry.

The COVID-19 health crisis will likely further enlarge the
demand-supply gap once working restrictions in cement
plants aimed at stopping the spread of the virus are
removed.



Ulusal diizeyde inceleme

Incelemeye alinan Ulkeler icin genel trendler benzer olsa da,
aralarindaki farkliliklarin kisa bir aciklamasina yer veriimesi
gerekKlidir.

Tum bu Ulkelerde, kisi basina tuketim, su anda orta ila
yUksek duzey arasindadir: Fas'ta 400kg, Misirda 600Kg,
Cezayir'de 700kg ve Turkiye'de 800Kkg.

Ayrica, buyuk capl kamu altyapi yatinmiar planlanmaktadir
fakat ¢imentodaki arz fazlasi; gelecekte ddenmesi gereken
yuksek ulusal borg miktarlan ve yuksek Kkisi basina
tuketim duzeyleri nedeniyle, kamu yatnmlanyla tamamen
giderilememektedir.

Fas

Fas, 25Mta civarinda bir cimento kapasitesine sahiptir
ancak i¢ talep son bes yilda, 14Mta civarinda dalgali bir seyir
izlemektedir. Inracat, 2015 yilinda 2 milyon ton dizeyinde
iken, 2019 yilinda 1,2 milyon tona dugmustur. Baslica ihracat
pazarlar Gine, Kamerun ve Fransa'dir ve gogunlukla Klinker
ihracatindan olusmaktadir.

Cezayir

Cezayir, son bes yilda, Uretim kapasitesini, 21Mtadan
40Mta'ya cikararak, onemli ¢lgude buyutty ve bir takim
projeler de henuz tamamlanmig degil. Bu sirada, tUketim 23-
26Mta civarinda kaldi. Ayni dénemde ¢imento dis ticaret:
6 Mta ithalattan, 2Mta'ya yaklasan net ihracat ile ani bir
degisim yasadl. Cezayirden yapilan ihracat agirlikli olarak

Review at a national level

While the overall trends are similar for the countries under
review, their differences merit a brief description.

In all these countries, per capita consumption is already
moderate to high: ie, 400kg in Morocco, 600kg in Egypt,
700Kg in Algeria and 800Kg in Turkey.

Furthermore, large public infrastructure plans are in place, but
the cement oversupply situation cannot be fully absorbed
through public investment due to future high national debt
and already high per capita consumption levels.

Morocco

Morocco has a cement capacity of nearly 25Mta, while
domestic demand has fluctuated at around 14Mta in the
last five years. Exports have fallen from levels of almost
2Mtin 2015 to 12Mtin 2019. The main export destinations
are Guinea, Cameroon and France, and predominately
consist of clinker exports.

Algeria

Algeria has considerably expanded its production base in
the last five years from 21Mta to close to 40Mta, with some
projects not yet complete. Meanwhile, consumption has
remained in the region of 23-26Mta. Over the same period,
the cement sector's international trade has experienced
on abrupt shift: from net imports in excess of 6Mta to

Fas ,Misir, Turkiye'deki Ticaret Dengesi (ihracat-ithalat) (2015-2019)
Trade Balance(exports-imports)in Morroco,Algeria,and Turkey (2015-2019)
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Klinkerdir. Petrol fiyatlarinda gorulen istikrar eksikligi, yeni
ingaat ve altyapl projelerini azaltmis, boylece de ihracat
baskisl artmis durumdadir. Hikumetin, 2019-24 doneminde,
¢imento ve Klinker ihracatint SO0 milyon ABD dolarina
¢tkarmay! planladigr bildiriimektedir.

Misir

Cezayirde oldugu gibi Misir da, gimenta kapasitesini onemli
dizeyde arttirdi ve 201519 ylllan arasinda 68Mtadan
85Mta'ya yukselmesini sadladi. Ancak, yurtigi cimento tuketimi
2016'dan bu yana 8Mta kayipla, S6Mta dizeyinde kaldi.

Misir cimento endUstrisi gegen yaz, fazla kapasite nedeniyle
buyuk bir kriz yasadi ve bu da buyuk mali kayiplar, firnlarn
askiya alinmasli ve sirketlerin gegici olarak kapatimasi ile
sonugland..

Ihracat, gorece Kuglk cap ve istikrarsizliga maruz kalmis,
ancak yakindaki Ulkelere yapilabilmistir. Baslica pazarlar
Kenya ve Libyadir cunku Filistin, Yemen ve Suriye gibi
diger
yasamaktadirlar ve ayrica kapasite fazlasi olan Ulkelerle

geleneksel pazarlar kendilerine  6zgl  zorluklar
cevrilidirler. Beyaz cimento, Misirdan en istikrarll bicimde
ihra¢ edilen Urdndur ancak Klinker ve gri ¢gimento ihracat

hacimleri, yildan yila buyuk degisiklikler sergilemektedir.

Tarkiye

Turkiye, gimentoda, kendisini dunyanin en buyuk besinci
Ureticisi haline getiren 125Mta'lik kurulu kapasitesi ile bu
gruptaki en onemli Ulkedir. Ancak i¢ pazari, yalnizca Ug yl
igerisinde, hemen hemen yuzde 40 oranindski bir gokuse
maruz kalmistir,

lhracat hacimleri geleneksel olarak, 10Mta  degerinin
Uzerindeydi fakat 2019 yilinda da 20Mtun Uzerine ¢ikt.
Turkiye'nin IMtanin Uzerindeki miktarlarla ihracat yaptd
baglica pazarlari ABD, Gana, Israil, Fildisi Sahili ve Suriyedir.
Bu Ulkelerin hemen ardindan, Kalombiya ve Gine gelmektedir.
Klinker hacimlerinin toplam ihracattaki payl, son bes yilda
yuzde 25ten yuzde 50'ye yukselmistir.

Fazla kapasitenin belirlenmesi

Fazla cimentonun kaynaklarinin belilenmesi, fabrikalarin,
kapasitelerine gore harita Uzerinde isaretlemek yolu ile
yapllamaz. Cimento fabrikalari i¢ pazarlara yonelik insa
edilirler ve cografyalar homojen nitelikte degildir.

Hesaplamalar, tum mevcut tesislerin kapasitesine, 10 km'lik
biryan grid igindeki asil nifuss, karayolu agina, her bir fabrika
cevresindeki karayoluyla dagrim amagli artalama 200 km'lik
erisim imkanina ve her bir Ulkenin 2019 yilindaki ortalama
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net exports of close to 2Mta. Again, exports from Algeria
are mainly clinker. The instability of oil prices has reduced
the flow of new construction and infrastructure projects,
thereby increasing the pressure to export. There have been
reports of government plans to increase cement and clinker
exports to USS500m in the 2019-24 period.

Egypt

Like Algeria, Egypt has also increased its cement capacity
significantly, rising from 68Mta to 85Mta between 2015-
19. However, domestic cement consumption has been
capped at the 56Mta level, even losing 8Mta since 20716.

The Egyptian cement industry found itself in a deep crisis
last summer due to excess capacity, which resulted in
large financial losses, the mothballing of kilns and the
temporary closure of companies.

Exports have been relatively small and volatile, destined
for nearby countries. The main markets are Kenya and
Libya as other traditional markets such as Palestine,
Yemen and Syria have their own difficulties and are also
surrounded by countries with excess capacity. White
cement is the most stable exported product from Egypt,
while clinker and grey cement export volumes vary largely
from year-to-year.

Turkey

Cement-wise Turkey is the most significant country in the
pack with its 125Mta installed capacity making it the fifth-
largest producer in the world. However, its domestic market
has collapsed by almost 40 per cent in just three years.

Export volumes were traditionally above 10Mtg, but in 2019
they exceeded 20Mt. Turkey's main destinations of volumes
exceeding TMta are the USA, Ghana, Israel, Cote d'Ilvoire and
Syria. These countries are closely followed by Colombia and
Guinea. Of total exports, the share of clinker volumes has
increased from 25 to 50 per cent in the last five years.

Identifying excess capacity

ldentifying excess sources of cement cannot be done by
Just pinpointing factories on a map with their capacities.
Cement plants are built for their domestic markets and their
geography is not homogeneous.

The calculations are based on the capacity of all existing
plants, the actual population within a 10km side grid, the
road network, an average distribution reach of 200km by
road around each plant and each country's average per



kisi basi tuketimine dayalidrr. Yerel bosluklarin, bunlari
kapatabilecek fabrikalarin karayoluyla 200 km uzakta
oldugu anlamina geldigi akilda tutulmalidir.

Ulusal limanlar

Limanlar, bir Ulke igin, en Ust duzeyde ekonomik yarar
saglayan tesislerdir ve bu nedenle de, mumkdn olan en
kapsamli sekilde kullanimalart amaglanmaktadir.  Ancak
limanlarin, onceden baska mallarin  ticaretine aynimis
olmasi ve belli bazi durumlarda da yeni ¢imento veya Klinker
ihracati igin cak az yedek kapasite barindirmasi s6z konusu
olabilmektedir.

Klinker veya gimento gibi bir irdn, dalgali seyir izleyen ihracat
hacimleri ve cevresel kullanim konulari nedeniyle, kamu
limanlarindaki yetkililer igin bir dncelik olusturmayabilir. Her iki
Ozellik de birbiriyle iligkili durumdadir: s6z konusu ihracatlar,
sadece ekonomik gerileme donemlerinde gerceklesme
egilimindeyken, liman yoneticileri de istikrarl akiglar tercih
etmektedir. Ayrica ihracat iglemleri, duruma gore yapilan
faaliyetler oldugu igin, Klinker/gimentonun gevresel anlamda
saglikli bir bicimde tasinmasi icin gereken ekipman, teslimat
suresi ya da gecici bir ticari operasyonun geri 6demesinin
belirli olmamasi nedeniyle, gerektigi zaman bulunamayabilir.

Genelde karsilagilan 6nemli faktérler:

navlun skalasi faktorleri ve gemi musaitligi nedeniyle, en
azindan Handymax gemilerini (~ 35-50.000dwt) almaya
yonelik kapasite

gemilerin yanasmak  Uzere  bekletiimesi  pahal
olacagindan, yedek yanasma kapasitesi (ihrag edilecek
her 100.000 ton igin ~ 15 gun)

dider liman kullanicilanyla uyum: @r. yakinda gergeklesen
bir tahil ithalati ya da otomoabil ihracatl, uygun ekipman
kullanilmadig taktirde yerine getirilemeyebilir

guvenli ve gevresel anlamda sorumlu bir sekilde yuksek
yUkleme oranlar elde etmeye yonelik, uygun drin
nakliye ekipmani

liman yakininda ara depolama birimi ve dokme mal
kamyonlarinin limana/limandan ve liman iginde hareket
edebilmesine yonelik kosullar olusturulmall. Depolama
kapasitesi toplu nakliyedekine benzer olmalidir ¢unku
gemilerin, devamli yuksek yUkleme oranlarinda, tercinen
10.000 tpd'nin Uzerinde yuklenmesi gereklidir ve cogu
fabrika, bir limana dogrudan erisime sahip degildir.
Bolgede cimenta fabrikalarina aynimig olan sadece dort
liman oldugunu ve hepsinin Turkiye'de bulundugunu
belirtmek gerekir. Bu da, stz konusu fabrikalar igin onemli

bir avantaj saglamaktadir.

capita consumption in 2019, It should be noted that the local
deficits mean that the factories that can cover those local
deficits are located more than 200km away by road.

National ports

Ports are critical facilities of the utmost economic interest
for a country and therefore, are intended to be used to the
maximum possible extent. However, ports may already be
occupied with trading other goods and in certain cases little
spare capacity may be available for new cement or clinker
exports.

A product such as clinker or cement may also not be
a priority for public port authorities because of their
fluctuating exportable volumes and environmental handling
issues. Both aspects are often related: exports tend to be
only undertaken during economic downturns, while port
managers prefer steady flows. And because exports are
often occasional operations the equipment required to
handle clinker/cement in an environmentally-sound way
may not be available when needed. either because of the
delivery time or becouse the payback for a temporary
commercial operation is uncertain.

The usual critical factors are:

capacity to receive at least Handymax ships (~35-
50,000dwt) because of freight scale factors and ship
availability

spare berthing capacity (~15 days for each 100,000t to
be exported) because keeping ships waiting to berth is
expensive

compatibility with other port users: eg, nearby grain
imports or carexports may be ano-go unless appropriate
equipment is used

suitable product handling equipment to achieve high
loading rates in a safe and environmentally responsible
way

intermediate storoge capacity near the port and fluid
truck transport conditions to/from the port and within
the port. Storage capacity should be similar to the batch
shipment because the ship has to be loaded at sustained
high loading rates, preferably above 10,000tpd, and
most factories do not have direct access to a port. It is
worth noting that there are only four ports in the region
dedicated to cement plants, all of which are located in
Turkey. This provides a particularly significant advantage
to those factories.

(imento ve Beton Diinyast / Say1: 146 / Temmuz - Agustos 2020

Cement and Concrete World / No: 146 / July - August 2020

~
=
O
-
=
=
5
S
Z
=
@)
Z
@)
O
84

33



i
=
-
Z
=
@)
Z
2
ma)
Z
0
c
N
z

34

Fazla tretim (Mta) ve ana limanlar

Excess production(Mta) and Main ports

Liman performansi

Asagida belirtildigi gibi, su anda, uygulanabilir ve uygulanmasi
muUmkun olmayan ihracat operasyonlar arasindaki farklilik,
ton basina birkag dolarlik bir araliktadir. Liman performansi
birgok yerel ozelligi barindirmaktadir ancak bir tlkenin liman
lgjistiginin, kullanicinin bakis agisi ile karsilastinimasi fayda
saglamaktadir.

ihracat operasyonlar, gergeklesmesi icin kaunak, zaman ve
maliyet gerektiren idari yonlere sahiptir. Gercekten de, yerel
duzenleme konulari (nihayetindeki karmasik ozelliklerine
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Port performance

As mentioned below, at present the difference between a
viable and unfeasible export operation is within a few dollars
per tonne. Port performance involves many local features,
but it is also useful to compare a country’s port logistics
from a user’s perspective.

Export operations include administrative aspects which
require resources, time and costs to resolve. Indeed,
local regulations can be handled (regardless of all their
eventual intricacies) with skilled personnel and the right



bakilmaksizin) nitelikii personel ve dogru kaynaklarla ele
alinabilir. Bu nedenle, sirketlerin, zorluklarla karsilastiklarinds,
sorunlari yonetebileceklerini soylediklerini yaygin olarak
duymaktayiz. Ancak, uluslararasi dizeyde, asll soru sudur:
‘Rakip Ulkelerimizle karsilastinldiginda, sorunlarla  basa
¢ikmak ne denli kolaydir?”

Dunya Bankasinin Lajistik Performans Endeksi (LPI), Ulkelerin
ticaret lojistigi performanslarinda karsilarina ¢ikan zorluklar
ve firsatlan tanimlamak ve performanslarini iyilestirmek
icin neler yapabileceklerini belirlemelerine yardimer olmak
Uzere bir kiyaslama araci saglamaktadir. 2018 yilinda Turkiye
Misir'in oldukga ilerisinde; Fas, Cezayiri gegmekte ancak
ikinci siradadir. Ayrica, on yillik bir sure icerisinde, Misir ve
Cezayirin pozisyonlarnni 6nemli derecede iyilestirdiklerini
belirtmemiz gereklidir (2007'de, Misir Fas'in gerisindeydi).

Hedef ihracat pazarlan

Ulke dizeyinde, uluslararasi gimento ticaretine yonelik
pazarlarin birkag yil iginde oldukga buyuk ¢apli dalgalanmalar
yasamasi mumkindur. Ornedin, Cezayir, bes yilda 8 milyon
tonluk bir hacim artisi gergeklestirdi ve Turkiye ise ihracatini,
bir yil igerisinde, neredeyse 10 milyon ton arttrd. Dunyanin
dider bir bolgesinde, Cin, gectigimiz 20 yilda, dunyadaki
ihracat pazarlarini doldurmasinin ardindan, (gegici olarak mi?)
net bir ithalatg! Ulke haline geldi.

GUnumuzde, inceleme konusu Ulkelere yonelik bagslica
ihracat pazarlar agagidadir:

Afrika'nin Bati Sahili

ABD'nin Dogu Sahili ve Korfez Sahili

Bati Akdeniz (ispanya ve Fransa), Fas, Cezayir ve Turkiye'den
nispeten Kuguk capl alimlar yapmaktadir fakat her iki Ulke
de halen buyuk bir kullanilmayan kapasite mevcuttur. AB
Emisyon Ticareti Sistemi (EU ETS) muhtemelen, Avrupa
ile Kuzey Afrika arasindski cimento ticaretinde bir etki
olusturacaktr ancak oyunun kurallar hendz tanimlanmig
degildir.

Turkiye ayrica, Karayipler ve Kolombiya'ya klinker ihrag
etmektedir (2019'da 0,9Mt) ve Kanada [(2019da 11Mt) gibi
Ulkeler de, net ihracat pozisyonlarina bakimaksizin, ithalat
gerceklestirmektedir.

Ithalat pazarlannin buyUkIugu siniflidir ve gugly bir rekabet
s0z konusudur, ancak her biri kendine 6zgu Ozelliklere
sahiptir.

Afrika'nin bati sahilleri, kiregtast yataklan olmamasi nedeni ile
yapisal bir agida maruz kalmaktadir. Son yillarda bolgede, yeni
o6gutme tesislerinin eklenmesiyle birlikte, kurulu kapasitede
onemli bir artis gerceklesti. Son bes yil igerisinde, bolgedeki
Klinker ithalati yuzde 40'tan fazla artarken, ¢cimento ithalati
ise yUzde 10 dusus sergilemistir. Nierya ve Senegal,

resources. Therefore, when facing difficulties it is common
to hear companies say they can manage issues. However,
on an international level a key question is: ‘How easy is it to
handle compared to our competing countries?’

The World Bank's Logistics Performance Index (LPI) provides
such a benchmark tool to help countries identify the
challenges and opportunities they face in their performance
on trade logistics, and what they can do to improve their
performance. For 2018, Turkey is well ahead of Egypt, while
Morocco advances Algeria, but in a second tier. It is also
worth noting that in a decade both Egypt and Algeria have
substantially improved their positions (Egypt was behind
Morocco in 2007)

Target export markets

On a country level, international cement trade markets can
experience rather large fluctuations over the course of a few
years. For instance, Algeria has seen a swing in volumes of
8Mt in five years, while Turkey has increased its exports by
close to 10Mt in one year. Elsewhere on the globe, China has
(temporarily?) become a net importer after flooding export
markets across the world in the past 20 years.

Today, the main export markets for the countries under
review are:

The West Coast of Africa

East coast of the US and Gulf Coast.

The western Mediterranean (Spain and France] receives
relatively small quantities from Morocco, Algeria and Turkey,
although both countries still have a large capacity under-
utilisation. The EU Emissions Trading System (EU ETS) will
likely have an impact on cement trading between Europe
and North Africa, but the rules of the gome are not yet
defined.

Turkey is also exporting clinker to the Caribbean ond
Colombia (0.9Mt in 2019), and countries such as Canada
also import (1Mt in 2019) regardless of their net exporting
position.

The size of the import markets is limited, and competition is
strong, but each one may have its own particularities.

The West Coast of Africa has a structural deficit due to a
lack of limestone deposits. In recent years the region has
seen significant increase in installed capacity with addition
of new grinding stations. In the last five years clinker imports
in the region have increased by over 40 per cent while
cement imports fell by 10 per cent. Nigeric and Senegal
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fazla kapasiteye sahiptir fakat su ana kadar deniz yoluyla
onemli miktarlarda ihracat gergeklestirmediler. Her ikisi de,
gogunlukla, Kklinker ve gimento ticaretini kara siniflarindan
gergeklestirmektedir.

Son bes yll igerisinde ABD, tUketim ihtiyacinin yuzde 11-
15ini ithal ederek, 10Mta'dan 16Mta'ya cikarmistir. Dokme
(dUsuk alkali cimentolar icin) cimentonun ithalat pazandir,
Toplam ithalatin yuzde 8,5 Klinker, yuzde S-10'u ise beyaz
¢imentodan olusmaktadir. Kaynak ulkeler oldukea dinamiktir.
Kanada kilit bir ortak olmayr surdurmektedir ancak ihracat
pazarlarinin geri kalani kisminda, kisa sure igerisinde, ciddi
degisiklikler gerceklesebilir.

Navlun, fiyatlar ve maliyetler

Cografya, bazi oyunculara belli avantajlar saglamaktadir.
Inracat pazarlarinin Afrika'nin bati sahilinde ya da ABD'de yer
almasl durumunda, Fas, Turkiye Karsisinda karsi goreceli bir
avantaja sahip olacaktr gUnku bu pazarlara daha yakindir.
Diger taraftan, Misir, Afrika'nin dogu sahiline hizmet verme
adina gok daha iyi bir konuma sahiptir - bu durum, en azindan
Kizildeniz cevresinde bulunan fabrikalar igin gegerlidir gunku
Suveys Kanali'ni gecmek, naviun maliyetlerine yaklasik 4
ABD Dolar/ton eklemektedir.

Handysize ve Handymax sinifi icin kira bedelleri, her iki sinif
arasinda gok az farkla birlikte, alti ay 6nce 10000 ABD
Dolan/gun iken, su anda 8000 ABD Dolari/gun sinifinin biraz
altndadir.

Turkiye'de FOB fiyat araligy, klinker igin 27-30 ABD Dolari/ton
ve dokme gimento igin ise 32-34 ABD Dolari/ton seklindedir.
Cezayirdeise klinkerihracat, 28,50-30,50 ABD Dolari/t FOB
fiyatlar ile gergeklestirimektedir. Misir basini, sik sik komsu
Ulkelere gore daha yuksek Uretim maliyetleri alduguna dair
haberler yapmaktadir. Bu durum, hukumetin stbvansiyonlar
saglamamasi durumunda, ihracat operasyonlarini rekabetgi
olmaktan uzaklagtirmaktadir.

Ihracatin sabit bir gelir kaynagi olmasi ender gortlen bir durum
oldugundan, mikroekanomiteorisinden alinantemelve dnemli
bir ders, zaman zaman unutulmaktadir - bu en azindan, bazi
durumlarda GlobBULK'Un yasadidi bir deneyimdir. Marjinal
Uretim maliyetinin Uzerinde satilan herhangi bir sey, sirketin
net gelirini arttirmaktadir. Agikga ortadadir Ki, bir sirket, uzun
vadeli satis soz konusu oldugunda, yalniz marjinal maliyetle
satis yaparak sag kalamaz ¢Unku sabit maliyetler igin de
odeme yapmasi gerekmektedir. Ancak, ihracat faaliyetleri
gegici bir gelir akisi olarak goz 6nunde tutulursa ve sabit
maliyetler de yurtici satislarla karsilanirsa, ihracat Urunlerinin,
zarara ugramaksizin, dedisken Uretim maliyeti Uzerinden
satilimasi mumkanddr.

Kaynak: Bu makale GloBULK ,ispanya tarafindan ICR-
International Cement Review dergisi Temmuz sayisi icin
hazirlanmistir.
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have overcapacities that could be used in the region, but
so far they have not been able to export by waterways in
significant amounts. Both mainly trade clinker and cement
through land borders.

In the last five years the US has imported T1-15 per cent
of its consumption requirements, increasing from 10Mta
to 16Mta. It is a bulk cement import market (for low-alkali
cements). Of total imports, clinker accounts for 8.5 per cent
and white cement stands at 9-10 per cent. Sourcing is also
very dynamic. Canada remains a key partner, but dramatic
changes can happen in a short time for the rest of the export
markets.

Freight, prices and costs

Geography offers certain advantages to some players. If
export markets are located on the west coast of Africa or
in the USA, then Morocco has a comparative advantage
against Turkey because it is closer to these end destinations.
On the other hand, Egypt is far better located for serving the
east coast of Africa — at least for factories situated around
the Red Sea as crossing the Suez Canal adds about USS4/t
to freight costs.

Time charter rates for the Handysize and Hondymax class
are now slightly below the USS8000/day mark, down
from the USS10000/day seen six months ago, with little
difference between both classes.

The FOB price range in Turkey is USS27-30/t for clinker
and USS32-34/t for bulk cement. Algerian operations are
typically done at FOB prices of US$2850-30.50/t for
clinker. The Egyptian press often reports higher production
costs than neighbouring countries, which makes their export
operations not as competitive unless subsidies are provided
by the government.

Because exports are seldom a steady source of income, a
basic and important lesson from microeconomics theory is
sometimes forgotten — at least this has been GlobBULK's
experience in some instances. Anything sold above the
marginal production cost increases the net income of the
company. Clearly, the company cannot survive in the long-
term selling just at marginal cost because it also needs to
pay for the fixed costs. But if exports are considered as a
temporary income flow and the fixed costs are covered by
domestic sales, then exports can be sold at the variable
production cost without incurring losses.

Source: This article by GlobBulk (Spain) is reproduced
from the July 2020 issue of International Cement Review,
with permission from Tradeship Publications Ltd (UK)



Sektor ve Ekonomiden Kisa Kisa

Brief Notes on Turkish Cement Sector and Economy

Cimento Uretim: 2020 yli ik 6 aylik doneminde cimento
uretimi %1213 artis gostermistir.

Cimento ¢ Satis: 2020 yili ilk 6 aylk déneminde gimento ic
satisl %6,39 artis gostermistir.

Sektor ihracati: 2020 yili 7 aylik doneminde Turkiye cimento
sektdrunun ihracatl miktar bazinda %42 artarak 18,8 milyon
tona gikmisti. Ayni donemde ihracat geliri de %27 artarak
652 milyon $'a yukselmistir.

GSYH: 2020 ylli 2. Ceyreginde Turkiye Ekonomisi %99
kiculmustur.  Sektorler  bazinda  inceledigimizde  Tarm
%4,0 artarken, Sanayi %16,5 ve Hizmetler sektord %250
daralmistir. Bu donemde tzel tuketim %86, kamu harcamalari
%0,8 ve yatinmlar %61 gerilemistir.

ingaat sektori: 2020 yli 2. Ceyreginde Ingsat sektor
%2,7 kucUlmustdr. Bu kuculme ile birlikte sektdrun ekonomi
icindeki payl %6,6 olarak gergeklesmistir. Insaat sektort 8
ceyrektir daralmaktadir.

ingaat harcamalari: Insaat harcamalar 2020yl 2.
ceyreginde 1417 milyar TL olmustur. Harcamalar yilin ilk
yansinda gecen yilin ayni dénemine oranla %2,5 azalisla 280
milyar TL'ye ulasmistrr.

Yapi lstatistiklerii 2020 uyli Ocak-Haziran doneminde
Belediyeler tarafindan verilen yapi ruhsatlarinds, bir onceki
ylla gore bina sayisi %45,5, yuzolcumu %40,8, dederi
%54,8, daire sayisi %729 artt.

2020 yi Ocak-Haziran doneminde Belediyeler tarafindan
verilen yapi kullanma izin belgelerinde, bir dneceki yila gore
bina sayisi %35,6, yuzolgumu %32,5, dederi %27,2, daire
sayist %321 azaldi.

Konut istatistikleri: 2020 yil 7 aylik donemde konut satiglar
854 bin adet olmustur. Bu satiglarin 266 bini ilk satiglardir.
Toplam satiglardaki artis %40 olurken ilk satis artisl sadece
%8 olarak gergeklesmistir.

Ayni donemde yabanciya konut satislar %30 dususle 17 bin
adet olmustur.

Cari Acik: 2020 yili ilk yarnisinda
Cari acik 19 milyar 800 milyon $'a
ulasmistir. Yilliklandinimig cari agik ise
11 milyar S olmustur.

Sanayi Uretimi: Sanayi  Uretimi
2020 yil ikinci geyreginde %17, yilin
ilk yarisinda %7 azalmistir.

Cement Production: The cement production in the first
half of 2020 increased by 12.13%.

Cement Domestic Sales: The cement domestic sales in
the first half of 2020 increased by 6.39%.

Exports: Turkey's cement sector exports rose by 42
per cent to 18.8 million tons in quantity over the seven-
month period of 2020. In the same period, export revenue
increased by 27% to S 652 million.

GDP: The economy of Turkey declined by 9.9% in the second
quarter of 2020. When we scrutinize it on the basis of
sectors, it gppears that the Agriculture sector rose by 4.0%,
however Industry and Services shrunk by 16.5 and %25.0%
respectively. In that period. Private Consumption declined by
8.6%, Public Expenditures by 0.8%, and Investments by 6.1%.

Construction Sector: The construction sector decreased by
27% in the second quarter of 2020. With this decline, the
sector's share in the economy was 6.6%. The construction
sector has been contracting for 8 quarters.

Construction Expenditures: Construction expenditures
became 14717 billion TL in the second quarter of 2020. The
expenditures reached 280 billion TL through a decline of
2.5% year-on-year in the first half of the year.

Building Statistics: In the building permits issued by
the Municipalities in the January-June period of 2020,
the number of buildings increased by 455%, area by
40.8%, value by 54.8%, and the number of flats by 72.9%
compared to the previous year.

In the building utilization permits granted by municipalities, the
number of buildings increased by 356%, acreage by 32.5%,
value by 272%, and number of apartment flats by 321%
year-on-year in the 2020 January-June period.

Housing Statistics: Housing sales became 854 thousand
pieces in the initial seven-month period of 2020. 266
thousand of those sales are initial sales. The increase in total
sales became 40%, while the initial sales increase took place
only as 8%. In the same period house sales to foreigners
decreased by 30% to 17 thousand units.

Current Deficit: In the first half of 2020,
the current deficit became USS19
billion 800 million. In addition, the
annualized current deficit was USST1
billion.

Industry Production: Industry
production declined by 17% in the
second quarter and 7% in the first
half of 2020.
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Uluslararasi Enerji Ajansi Baglica Diinya Enerji
Istatistiklerini Yaymladi (2020 Baskist)

International Energy Agency published Key World Energy Statistics
(2020 Edition)

Uluslararasi Enerji  Ajansi (IEA) Baslica Dinya Enerji
Istatistikleri 2020 (KWES), gorunumler, enerji gostergeleri
ve tanimlar da dahil, enerjide, arzdan talebe, fiyatlara ve
arastirma butgelerine kadar, cesitli enerji alanlarinda Ust
duzey rakamlar sadlayan bir enerji istatistik bilgilendirme
belgesidir.

KWES, IEANIN, yillik olarak yayinladigl, Dinya Enerji Istatistikleri
ve Dengeler ile birlikte yakit bilgilendirme hizmetlerini de igeren,
dunyanin en kapsamli enerji veri tabanlari ve veri hizmetlerine
yonelik yayin dizisinin bir pargasidir.
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Rapordan segilen bazi kisimlar, 1971-2018 ylllar arasindaki,
kaynaklara gore, DUnya toplam enerji arzi ve bolgelere
gtre Dunya toplam enerji arzinin grafikleridir. Raporun
tamamina, https://webstore.iea.org/key-world-energy-
statistics-2020 internet sitesi linkinden ulasilabilir.

DK b e s 01 s WY TOTW

International Energy Agency (IEA) Key World Energy
Statistics 2020 (KWES) is an introduction to energy
statistics, providing top-level numbers across the energy
mix, from supply and demand, to prices and research
budgets, including outlooks, energy indicators and
definitions.

KWES is part of the IEA's annual edition of the world’s
most comprehensive series of energy databases and
data services, which include World Energy Statistics and
Balances and the full range of fuel information data services.

Some selections from the report are graphs of World total
energy supply by source between years 1971-2018 and
World total energy supply by region. Full report is available
at web site https-//webstore.iea.org/key-world-energy-
statistics-2020.

D Ll B N ~

World total energy supply by region
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I[EANIN bazi diger yayinlan asagida verilmistir:

Yenilenebilir Maddelere Yonelik Bilgiler (2020 baskisi)
Yakit Kullanimi Kaynakli CO, Salinimlarina Genel Bakis
(2020 baskisi)

3 8 Cimento ve Beton Diinyast / Say1: 146 / Temmuz - Agustos 2020
Cement and Concrete World / No: 146 / July - August 2020

Some other recent publications of IEA are as below:

Renewables Information (2020 edition)
CO, Emissions from Fuel Combustion Overview (2020
edition)



Elektrik Bilgilerine Genel Bakig (2020 baskisi)

Komur Bilgilerine Genel Bakig (2020 baskisi)

Petrol Bilgilerine Genel Bakis (2020 baskis))
Dogalgaz Bilgilerine Genel Bakig (2020 baskisi)
Dunya Enerji Dengelerine Genel Bakis (2020 baskisi)

170+ Ulkede 22.000+ Eylemi kesfedin

Birlesmis Milletler Kuresel Iklim Eylemi portal, dinyanin
her yerinden aktorlerin - Ulkeler, bolgeler, sehirler, sirketler,
yatinmeilar ve diger organizasyonlar - iklim degisikligi
konusunda yonelik  taahhutlerini

eyleme gecmeye

sergiledikleri gevrimigi bir platformdur.

https://climateaction.unfccc.int/views/about.html
adresinden portala giris yapilabilir

Peru ve Fransa 2014 Birlesmis Milletler Kuresel IKlim Degisikligi
programinda lanse edien portal, Kim degisikiginin  ele
alnmasinda, toplumun kamu ve dzel tim kisimlarinin, genis
kapsamli eyleme gegmesini gerektiginin fark edilmesi ile dogdu.

20715 ylindaki Paris Iklim Sézlesmesinin  uygulamaya
konmasinin ivme kazanmasina, cok onemli faydalari oldu.
Portalin, Sozlesme'nin Karar Metni'ne resmi olarak dahil
edilmesi ile, Ulkeler, iklime yonelik ¢alismalarinin dlcedini
belirlemek Uzere, tum aktorlerin ¢abalarini kabul etti ve
kendilerini, eylemlerini Kuresel Iklim Eylemi portalinda
kaydetmeleri icin cesaretlendirdi.

Amag, su andaki ve gelecekteki kusaklarin faydasing, aktorleri
taniyarak ve daha fazla kararliliga ilham kaynagi olarak, Kuresel
IKlinm Eylemi'nin agik ve kapsamii bir gorinumuns sunmaktr,

IKlim eylemleri, inisiyatifler ve iligkili veriler, portal Uzerinde, veri
ortaklanmiz  tarafindan
kaydediimektedir:  CDP,
Karbon  Ikim  Kayt
Merkezi, Iklim  Grubu,
IKiim Degisikligi Kuresel

14538 ACTORS

Yatirmci Koalisyonu,
BM Kuresel Anlagsmasi,
Belediye Baskanlari

Kuresel Taahhudu, IKlim
Baglan Girisimi ve BM
Cevre Bolumunun IKlim
Girisimleri Platformu.

Portal, Turkiye'den 82

eyleme sahip 32 sirketi icermektedir. Bu sirketler gimento,
enerji, havayolu, havaalani igletmesi, elektronik, ingaat,
otomotiv ve cam endUstrilerindedir.

F2470 ACTIOMS

Electricity Information Overview (2020 edition)
Coal Information Overview (2020 edition)

Oil Information Overview (2020 edition)

Natural Gas Information Overview (2020 edition)
World Energy Balances Overview (2020 edition)

Discover 22.000+Actions in 170+Countries

The United Nations Global Climate Action portal is an
online platform where actors from cround the globe -
countries, regions, cities, companies, investors and other
organizations - can display their commitments to act on
climate change.

The Access to the portal is via https-//climateaction.
unfccc.int/views/about.html

Launched by United Nations Climate Change, Peru and
France in 2074, the portal was born of the realization that
addressing climate change will take ambitious, broad-bosed
action from all segments of society, public and private.

Crucially, it helped build momentum towards the adoption of
the Paris Climate Agreement 20715. With the portal’s formal
inclusion in the Decision Text of the Agreement, countries
welcomed the efforts of all actors to scale-up their climate
actions and encouraged them to register these actions via
the Global Climate Action portal.

The aim is to present a clear, comprehensive view of Global
Climate Action, recognizing actors and inspiring still greater
ambition, for the good of current and future generations.

Climate actions, initiatives and associated data registered
on the portal are provided
by our data partners: CDP,

121 INITIATIVES

Carbon Climate Registry,
The Climate Group, Global
Investor  Codlition  on
Climate Change, UN Global
Compact, Global Covenant
of Mayors, Climate Bonds
Initiative  and  the UN
Environment's Climate

Initiatives Platform.

The portal includes 32
companies  from  Turkey
with 82 actions. The companies are in cement, energy,
airlines, airport operations, electronics, construction,
autonative and glass industry.
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Cevresel Etki Degerlendirmesi, Izin ve
Denetim Genel Mudirlagii Teknik Faaliyet
Raporu (2019) Yaymland:

The Techmcal/\ctivity Report ofthc Environmental
[ mpact Assessment Permits and Audits Directorate General

(2019) has been published

Cevre ve Sehircilik Bakanhg; CED, Izin ve Denetim Genel
MUdurlugunun 2019 yilinda gevre mevzuat kapsaminda
yurdttugu galismalariderleyen Cevresel EtkiDegerlendirmesi,
Izin ve Denetim Genel Mudurligu Teknik Faaliyet Raporunu

(2019) hazirlayarak kamuoyunun bilgisine sundu.

Dokuz bolumden olusan raporun tamamina https://ced.
csb.gov.tr/teknik-faaliyet-raporu-i-99482 web sitesinden

erismek mUmkundur.

ithalat ve ihracat izinleri

Raporun 3. BolumuU gevresel uygunluk zincirinin dnemli
bir halkasini olugturan Cevre Izin ve Lisans Yonetmeligi
geregince duzenlenen cevre izni/lisansi belgelerine iligkin

verileri kapsamaktadir.

Cevre ve Sehircilik Bakanligl, 2872 sayill Cevre Kanunu
kapsaminda bazi yakitlarin, maddelerin, atiklarin, tehlikeli
kimyasallar ile bu tUr kimyasallari iceren esyalarin ithalatina
iliskin is ve islemleri Ticaret Bakanligi tarafindan yayimlanan
Tebligler kapsaminda yuritmektedir.

CED, Izin ve Denetim Genel MUdurligunun dizenledigi pek
cok izin yani sira; gimento ve kireg fabrikalarina petrol koku
kullanma izin belgesi ve petrol koku tahsisati yapilarak, petrol
koku kullanimi Cevre ve Sehircilik Bakanhigi tarafindan takip

edilmektedir.

Asagidaki tabloda, 2019 yilinda gimento sektorune iliskin
verilen izinlerin isim ve sayllari yer almaktadir. Gorulecedi
Uzere, 2019 yilinda; 40 adet yuksek kukurtlu petral koku
tahsisaty, 7 adet yuksek kukurtll tagkdmuru tahsisat, 6 adet
yUksek uguculu tagkomurd tahsisati yapilmis ve 25 adet
yerli petrol koku uygunluk belgesi verilmistir.
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The Technical Activity Report of the Environmental Impact
Assessment Permits and Audits Directorate General (2019)
that compiles the works of the EIA Permits and Audits
Directorate General of the Ministry of Environment and
Urbanization, which they conduct within the scope of the
environmental legislation, has been drawn up and presented
to public for information.

The entire report consisting of nine sections can be
accessed at https.//ced.csb.gov.tr/teknik-faaliyet-
raporu-i-99482 website link.

Import and Export Permits

The Third Section of the Report covers the data concerning
the environmental permit/license arranged in line with the
Environmental Permit and License Regulations, which
constitute a significant ring of the chain of environmental
compliance.

The Ministry of Environment and Urbanization carries out
the tronsactions and works concerning the import of some
fuels, substances, wastes, hazardous chemicals, and objects
that contain such chemicals in line with the Communiqués
published by the Ministry of Trade, in accordance with the Nr.
2872 Environment Act.

In addition to numerous consents arranged by the EIA
Permits and Audits Directorate General, the petroleum coke
utilization permits and petroleum coke allocation for cement
and limestone plants are conducted and use of petroleumn
coke is being monitored by the Ministry of Environment and
Urbanization.

The names and numbers of the consents gronted to the
cement sector in 2019 are present in the following table.
As can be seen, in 2019, 40 allocations of high sulphur
petroleum coke, seven allocations of high sulphur hard coal,
and six allocations of hard coal with high level of volatile
substances were conducted and 25 domestic petroleum
coke compliance certificates were gronted.



Teblig-Yonetmelik-Sozlesme Adi

Communiqué-Regulations-Agreement Name

20711/4, 2015/2 saylh ithal Kati Yakitlar Genelgeleri

Duzenlenen Belge Adi
Name of the Document Drawn Up

YUksek kukurtlt petrol koku tahsisat

2019 yili Belge Sayisi

Document Number for
2019

Nr.2071/4, 2015/2 Imported Solid Wastes Circulars

40
Nr. 2071/4, 2015/2 Imported Solid Wastes Circulars Allocation of high sulphur petroleumn
coke
2011/4, 2015/2 saylli ithal Kati Yakitlar Genelgeleri Yuksek kUkurtlU tagkomurd tahsisati 7

Allocation of hard coal with high level of
volatile substances

20711/4, 2015/2 sayil ithal Kati Yakitlar Genelgeleri
Nr. 2071/4, 2015/2 Imported Solid Wastes Circulars

Yuksek ucuculu tagkémurd tahsisati
Allocation of hard coal with high level of 6
volatile substances

09/06/2016 tarihli ve 401603356-125.01-E.7551
saylli yaz

Notice with the date of 09/06/2016 and the
number of 401603356-125.01-E.7551

Yerli petrol koku uygunluk belgesi
Domestic petroleum coke compliance
certificate

25

Siirekli Olgim Sistemleri

Cevre ve Sehircilik Bakanlidi tarafindan 20713 yili icerisinde
gergeklestirilen gevresel izleme ¢alismalart Bélum S'de
verilmektedir.

Kirletici niteligi yuksek sanayi tesislerinin bacalarindan
yayilan emisyonlarin surekli izlenmesi Cevre ve Sehircilik
Bakanhgi'nin oncelikli galisma konulari arasinda yer
almaktadir.

Konu ile ilgili bir AB standardi olan “Sabit Kaynaklarda
Surekli Emisyon Olgum  Sistemlerinin Kalite Givence
Sistemi EN 14181" esas alinarak birgok teknik hususlari
iceren Surekli Emisyon Olgcum Sistemleri Tebligi 12 EKim
2011 tarih ve 28082 sayill Resmi Gazete'de yayimlanarak
yurdrluge girmistir. 24 Nisan 20714 tarih ve 2014/12 sayil
Surekli Emisyon Olgum Sistemleri Cevrimici (online) Izleme
Genelgesi yaymlanmistir. Tesisler faaliyet gosterdikleri
sektdre gore, SEOQS Cevrimigi Izleme Genelgesinde
belirtilen tarihler kapsaminda kademeli olarak baglantilarini
gerceklestirmektedir.

2019 sonu itibariyle; Sirekli Emisyon Olgcim Sistemleri
Tebliginde yer alan ve yuUkumlaluklerini yerine getiren
tesislerden, 309 adet kirletici vasfi yilksek sanayi
tesisine ait 721 baca, 7/24 on-line izlenerek veriler Cevre
ve Sehircilik Bakanligi Merkezi Veri Tabanina anlik olarak
aktariimakta ve elektronik olarak arsivienmektedir.

Continuous Measurement Systems

The works of environmental monitoring being conducted by
the Ministry of Environment and Urbanization in 2019 are
provided in Section 5.

Continuous monitoring of the emissions from the chimneys
of the industrial facilities with high polluting aspects is one of
the prioritized working issues of the Ministry of Environment
and Urbanization.

The Communigqué on the Continuous Emission
Measurement Systems (CEMS] in Stationary Sources that
contains numerous technical issues on the basis of “Quality
Assurance Systemn of the Continuos Emission Measurement
Systems in Stationary Sources EN 14187" that is a EU
standard concerning the issue entered into force being
published in the Official Gazette with the date of 12 October
2077 and the number of 28082 An Online Monitoring
Circular for Continuous Emission Measurement Systems
was published on 24 April 2074 with 2074/12 number.
Plants carry out their connections gradually in line with the
dates set out in the CEMS Online Monitoring Circulars and
according to the sectors in which they operate.

As of the end of 2019, 721 chimneys belonging to 309
industrial plants that have high pollutant aspects, among
the plants that are included in the Communiqué on the
Continuous Emission Measurement Systems and that fulfill
their obligations, are being monitored 7/24 on-line and
their status is transferred to the Central Database of the
Ministry of Environment and Urbanization instantly and
electronically archived.
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Benzersiz Formil Tanimlayicisi
(UFI - Unique Formula Identifier) Numaras
Uygulamas: Hakkinda

Unique Formula Identifier (UFI) Number

F

|

Avrupa Komisyonu'nun CLP Tuzidgu olarak adlandirlan

ve tehlikeli kimyasallarin  siniflandirma,  etiketleme
ve ambalgjlanma esaslarini duzenleyen Maddelerin
ve Kangimlarin -~ Siniflandinimasi,  Etiketlenmesi ve
Ambalajlanmasina iligkin EC/1272/2008 sayill AB Tuzugu'ne
eklenen EK-8 ile yeni duzenlemeler yapilmistir.

Yapilan duzenleme ile AB, ithalatcilar veya alt kullanicilar, acil
saglik mudahalesi igin zehir merkezleri tarafindan kullanimak
uzere gereKli bilgileri sunmakla yokumIu tutulmustur.

7/24 esasina gore galisan zehir merkezlerine iletilecek bilgilerin
madde ve karisimin tum kimyasal icerigini kapsayacak sekilde
hazirlanmasi gerekmektedir. Bu yeni duzenleme ile AB'ye
ihrag edilecek Urunlerin paketleri Uzerinde “benzersiz formul
tanimlayicisi” (unique formula identifier—UF) olarak adlandirilan
bir numaranin da yer almasi gerekmektedir. Bu numara
zehir merkezinin ¢ok hizli bir sekilde Urdnd tanimlayarak ilk
mudahale ile ilgili bilgi verebilmesini saglayacakr.

Avrupa Komisyonu tarafindan 01012020 tarihinde bu
konunun uygulamaya girmesi igin karar alinmis ve 2020
ylhnin basinda uygulamanin baslanmasi beklenmekte idi.
Fakat Avrupa Komisyonu konu hakkinda uygulamanin 71
yll sanra baslatiimasi igin karar almistir. UFI uygulamasi
01.01.2021 tarihinde yururluge girecektir.
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New arrangements have been made through the incorporation
of the Annex-8 to the Nr. EC/1272/2008 EU Directive on the
Clossification, Labeling, and Packaging of Substances and
Mixtures that regulates the principle of classification, labeling,
and packaging of hazardous substances and that is referred
to as the CLP Charter of the European Commission.

Through the new arrangement The EU, importers or sub-
users were obligated to provide required information in
order to be used by poison centers regarding for emergency
health responses.

The information to be delivered to poison centers that operate
on 7/24 basis must be prepared in the manner that it will
cover all the chemical content of the respective substance
and mixture. Through the new arrangement, it is necessary
that a number referred to as a unique formula identifier (UFI)
must be present on the packages of the products to be
exported to the EU. This number will ensure that the poison
center will identify the product in a very fast manner and
provide information regarding initial response.

A decision for putting the issue into practice was passed by
the European Commission on 01/07/2020 and the practice
was expected to start in the beginning of 2020. However,
the European Commission decided that application about
issue start of one year later. The UFI application will enter
into force on 01/01/2021.



Bu sUrecte Uyeler igin Uzerinde durulmasi gereken ana
noktalardan biri, Uyelerin, ulusal otoriteler ile birlikte gegis
donemini kullanarak, tehlikeli kangimlar ve bildirim igin ¢zel
gerekKlilikler hakkinda bilgi sunmalarini saglamaktr. Bunun
nedeni, 1 Ocak 2021 tarihinden 6nce CLP'ye 45 (1) maddesi
uyarinca tehlikeli kansimlarla ilgili bilgileri ulusal otoriteye
bildirmesi/sunmasi gerekmektedir. Bu bildiimden sonra, 1
Ocak 2025 kadar (gecis donemi) Ek VIl le ilgili bir yukamIGluk
bulunmayacaktr (guncellenmis  bilgi  ihtiyaci  olabilecek
durumlar harig)

UFl ile ilgili gelismeler CEMBUREAU (Avrupa Cimento Birlig)
WG "C" galisma grubu tarafindan takip edimektedir. UFI
uygulanmasi hususunda bazi sektorlerde hem ECHA [Avrupa
Kimyasallar Ajansiynin hem de zehirlenme  merkezlerinin
onemli sorunlart bulunmaktadrr. Cimento sektord agisindan
ise, tum cimento turlerinin kapsanmasi icin asgari 91 adet UF
numarasinin olusturulmasi ve zehirlenme merkezlerine ayni
sayida basvurunun yapiimasi gerekmektedir.

Klinkerin igeriginde meydana gelebilecek herhangi bir
degisim (% 5ten dsha buyuk oranda), UFI numarasi ve
basvuru sayisinin oldukga artmasina neden olacaktr. Bu
sebeple CEMBUREAU bu sayinin 91 adet degil 20 adet
olmasi icin ¢alismalarina devam etmektedir. Su anda ECHA
ile ortak UFl'ler olusturmak ve sirketlerin bunlar yeniden
kullanmalan icin CEMBUREAU calismalarda bulunmaktadir.
Calismalar sonuglaninca bir rehber belge hazirlanacak ve
Uyelerle paylasllacaktir.

Bununla ilgili karar en ge¢ Ekim 2020 ayinda alinacaktr.
Ekim ayindaki karar ile ilgili bilgilendirme sizlerle yeniden
paylasilacaktir.

Ancak eger Turk HUkUmeti bu yeni dedisikligi ic mevzuatta
kabul ederse, Turk Cimento Endustrisi, birkag UFI numarasi ve
ayni miktarda SDS iceren AB Ulkeleriyle ayni olasi sorunlarla
karsl karsiya kalabilecekti. Tum cimento tipleri icin UFI
numaralannin da ayn ayr sunulmasi soz konusu olabilecektir.
AB Uyesi Ulkeler konuya iligkin yasanan sorunlarin ¢ozulmesi
ya da dizenlemenin ertelenmesi yonunde lobi faaliyetleri
yurutmekte olup, ciddi bir hazirlik igerisinde degildirler. Turkiye
¢gimento sektory olarak su asamada gozlemci olarak konu
takip ediimektedir. S6z konusu duzenlemenin degdistirilmeden
uygulamaya sokulmasi, 2021 yili sonrasinda Ulkemizdeki i¢
mevzuatin da bu Direktif gergevesinde guncellenmesine neden
olabilecek ve benzer is yukleriyle Turk cimento sektorunde de
karsilagabilmesine neden olacaktir. Turkiye konuyla ilgili yetkili
kurum Saglik Bakanligi-Halk Saglg merkezi takip etmektedir.

Ayrica CEMBUREAU ile yapilan gorusmelerde Uretilecek
UFI' numaralaninin - CEMBUREAU  Uyeleri  tarafindan
kullanilabilecedi belirtimistir. Bu bakimdan UFI numaralarinin
onayinin ardindan bu numaralar CEMBUREAUdan alinacak
ve Cimento Fabrikalar ile paylasilacaktr.

One ofthe main points that must be considered by the members
is that use this passing process together with the national
authorities and provide information regarding haozardous
mixtures and special requirements. The reason for it is that,
it is necessary to provide the information about hazardous
mixtures must be presented/natified to the respective national
authority prior to 1 Jonuary 20217 pursuant to CLP article 45
(1) Following such notification, there will be no requirement left
concerning Annex VIl until 7 January 2025 (transitory period)
lexcluding the circumstances where there might be updated
information need).

The developments about UFI are being followed by
CEMBUREAU (European Cement Assaciation) WG “C” working
group. In terms of the UFI application, both ECHA (European
Chemicals Agency) and poison centers have significant
problems in view of some sectors. In terms of the cement
sector, minimum 97 UFI numbers must be created and same
number of applications must be made to the poison centers for
the inclusion of all cement types.

Any change that might change in clinker content (at a ratio
that is over 5%) will cause a significant increase in the UFI
number and the number of applications. Hence, CEMBUREAU
continues works on making such number to be 20 pieces
not 97 pieces. CEMBUREAU present conducts works also on
creating joint UFIs with ECHA and ensuring that companies
start to use them again. When the works come to an end, a
document will be drawn up and shared with the members.

The decision regarding the issue will be taken until October
2020 at the latest. The information concerning the October
resolution will be shared with you once again.

Nevertheless, if the Turkish Government accepts such
new change in its domestic legisiation, the Turkish Cement
Industry might encounter the same possible problems as that
of the EU countries, which include several UFI numbers and
same amount of SDSs. It will also be in question that the UFI
numbers for all cement types will be presented separately. The
EU member states carry out lobbying activities for the solution
of the problems concerning the issue or postponement of the
arrangement andthey are notin a serious course of preparation.
The cement sector of Turkey presently keeps track of the
issue as an observer. Entering into force of the arrangement in
question without change will cause the domestic legislation of
our country to be updated in line with that Directive following
20217 and bring along the fact that similor workloads will be
encountered in the Turkish cement sector as well. In Turkey
related with this issue outhorized institutions are, Ministry of
Health and Public Health Center, follows this issue.

In addition, it was specified in the discussions with CEMBUREAU
that the UFI numbers could be used by the CEMBUREAU
members. Thus, following their approval, the UFI numbers will be
received from CEMBUREAU and shared with Cement Plants.
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Askale Cimento Grubu
Van Cimento Fabrikasi

Kurulus ve Gelisim

Van Gimento Fabrikasi, Van-Bitlis karayolu Uzerinde Van ili
Edremit ilgesi sinirlart icerisinde 280450 m2 arazi Uzerine
1967 yilinda kuruldu. 450 ton Klinker / gun kapasiteli 6n
Isitmall doner finn dretim Unitesi ile 1969 yilinda faaliyete
baslayan fabrika, hammaddesini kendisine ait kalker ve kil
ocaklarindan temin etmektedir. Van Cimento, Haziran 1996
tarihine kadar Turkiye Cimento ve Toprak Sanayii TAS.
(CITOSAN) Genel MUdurligu bunyesinde iken 1996 yll
Haziran ayinda Rumeli Holding AS!ye satildl. 2004 yilinda
TMSF bunyesine gegen Van Cimento, 2006-2008 ylllar
arasinda Orascom, 2008-20089 ylllan arasinda ise Lafarge
tarafindan igletildi. Fabrika 2009 Eylul ayinda Askale Cimento
Grubu tarafindan satin alingdr.
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Foundation and Development

Van Cement Factory was founded at 16th km. of Van-Bitlis
main road within the boundaries of Edremit County of Van
Province on a field of 280450 km2 in the year of 1967 It
began its operations in 1963 with its own preheated rotary
kiln unit with the capacity of 450 tons clinker / day. The
factory has been supplying its raw materials from its own
quarries of limestone and clay pits. Van Cement had been
included in the General Directorate of (CITOSAN) Turkish
Cement and Soil Industry Trade Inc. until June 1996 and sold
to Rumeli Holding Co. in the June 1996. Van Cement seized by
the Saving Deposit Insurance Fund in 2004 was operated by
the Orascom between the years of 2006 and 2008 ond the
Lafarge between the years of 2008 and 2009. The factory
was purchased by Askale Cement Group in September 2008.



Yatirim ve lyilestirmeler

Bolge agisindan onemli bir konumda olan fabrika, Askale
Cimento Grubu tarafindan satin alindiktan sonra ciddi
iyilestirme ve kapasite artirmlarina sahne oldu. Klinker
uretim kapasitesi 300.000 ton/yll ve ¢imento Uretim
kapasitesi 500.000 ton/yll iken, 2010 yilinda yapilan 100
t/Rlik Cimento Degirmeni Yatinmi ve 20711 yilinda baslanan
ve 2012 yilinda tamamlanan Firin ve Dedirmen yatinmlarnyla
birlikte Klinker Uretim kapasitesi 1.500.000 ton/ylla, cimento
uretim kapasitesi ise 2.000.000 ton/yla gikartild.

Investments and Improvements

Factory that has an important position for the region has
seen serious improvements and capacity increases after
being purchased by the Askale Cement Group. While its
clinker production capacity was 300000 tons/year and
cement production capacity was 500.000 tons/year, after
the investments of its Cement Mill in 2010 and the Kiln and
Mill Investment which had been started to be built in 2071
and finished in 2072, the clinker production capacity was
increased to 1500.000 tons/year and cement production
capacity was increased to 2000.000 tons/year.

w
. 1. A . B8]
Ana Ekipman ve Teknik Ozellikler =
o
F
Tip Uretici Ebat Giig Kapasite EG)
Firma (m) (kW) (t/h) =
=
Konkasor 1 Cekicli Kirici 110x2 250 %
Konkasor 2 Cekicli Kiric 630x2 750 E
@)
Farin Deg@irmeni Bilyali Polysius 3,20x7,75 835 60
Farin Degirmeni2 Dik Loesche LM 48x4 2800 300
Firin 1 On Isiticili Polysius 3,60x50 315 900 t/gun
Firin 2 Pre-kalsinasyon KHD 4,60x54 560 4000 t/gin
Kémur Degirmeni Bilyali Krupp 2x4,5 132 5
K6mir Degirmeni2 Dik Degirmen Loesche LM 28x2 D 500 30
Cimento Deg. 1 Bilyah FLS 3,20x10,2 1455 50
Cimento Deg. 2 Bilyali KHD 2,40x13 810 25
Cimento Deg. 3 Bilyali CiN 4,2x14,5 4000 100
Cimento Deg. 4 Bilyah CIiN 4,2x14,5 4000 100
Cimento Stoklama 3 beton + 1 celik silo 10500
Paketleme Unitesi Doner Kantar Ceylan Makine 2x100
Dékme Kantari ibau 4x100
Preblending (ton) 40.000
Kapali Klinker Stokholi 100.000
(ton)
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Main Equipment and Technical Specifications

Type CProducer Dimensions Power Capacity
ompany (m) (kW) (t/h)
Crusher 1 Hammer Crusher 110x2 250
Crusher 2 Hammer Crusher 630x2 750
Kiln Mill1 Ball Polysius 3,20x7,75 835 60
Kiln Mill2 Vertical Loesche LM 48x4 2800 300
Kiln 1 Pre heater Polysius 3,60x50 315 900 t/day
Kiln 2 Pre-calcinations KHD 4,60x54 560 4000 t/day
Coal Mill 1 Ball Krupp 2x4,5 132 5
Coal Mill 2 Vertical Mill Loesche LM 28x2 D 500 30
Cement Mill 1 Ball FLS 3,20x10,2 1455 50
Cement Mill 2 Ball KHD 2,40x13 810 25
Cement Mill 3 Ball CiN 4,2x14,5 4000 100
Cement Mill 4 Ball CIN 4,2x14,5 4000 100
Cement Stock 3 cement 1 steel 10500
Packaging Unit Rotary scales Ceylan Machinery 2x100
Skill scales Ibau 4x100
Preblending (tons) 40.000
Closed Clinker Stock 100.000
hole (tons)
Yonetim Sistemleri Management Systems

Fabrikada 2003 yilinda kurulan ve 2004 ylinda Turk
Standartlan Enstitist (TSE) tarafindan belgelendirilen TS
EN ISO 90012000 Kalite Yonetim Sistemi ile baslayan
kalite sureci, 2010 yili sonunda Kalite ve Cevre Kurulu
(KCK) tarafindan yapilan denetleme sonucuna gore TS EN
ISO 9001:2008 Kalite Yonetim Sistemine donUstUruldu.
Fabrikada yapilan deneme yakmasl sonucuna gore Cevre
ve Sehircilik Bakanld tarafindan 04122008 tarihinde
atiklann ek yakit olarak kullanabilmesi icin Isletme Lisansi
alindi. Ayrica 2015 yilinda TS EN OHSAS 180012014 g
Sagligi ve Guvenligi Yonetim Sistemi, 2016 yilinda TS EN ISO
50001:2011 Enerji Yonetim Sistemi ve 2017 yilinda da TS
EN 14007:2015 Cevre Yonetim Sistemi belgeleri alind.

Vizyon-Misyon

Agkale Cimento Grubuna bagh bir fabrika olan Van
Cimento, genel anlamda bolge insanina katki yapmay
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The quality process established in the factory in 2003, certified
by the Turkish Standords Institute (TSE] in 2004. This process
began with the TS EN ISO S001:2000 Quality Management
System and transformed to TS EN ISO S0071:2008 Quality
management System dfter the audit of the Council for
Quality and Environment (KCK] at the end of 2010. According
to the result of trial burn made in the factory, an Operating
Certificate was obtained in 04122009 by the Ministry of
Environment and Urban Planning in order to use the wastes to
be used as additional fuel. In 2015 TS EN OHSAS 18001:20714
HSE Management Systemn, in 2016 TS EN ISO 500012011
Energy Maonagement System and in 2077 TS EN 14007.2015
Environment Management System certificates acquired.

Vision-Mission

Van Cement that is a factory of Askale Cement Group has the
mission of contributing to local people and to contribute to



ve ozellikle istihdam agisindan Ulke ekonomisine destek
olmayr kendine misyon edindi. Van Cimento, yururlukte
bulunan Urin standartlan ve kurulugu ilgilendiren 1SG
mevzuatlarini  uygulanmayr  kendine hedef koyarken,
Uyesi oldugu kuruluslarnin sartlarina uymayr da taahhut
etmistir. Gergeklestirilen tum faaliyetlerde, hizmet alimlar
da dahil olmak Uzere tehlikelerin belirlenmesi, risklerin
degerlendirilmesi, risk kontrollerinin - saglanmasi,  uygun
niteliklerde girdiler, girdilerin guvenilir kaynaklardan temin
ediimesi de Van Cimento igin almazsa olmazlarn basinda
geliyor. UrGnlerin mUsterilere zamaninda teslim edimesi,
caliganlanin  Kalite ve ISG  sorumluluklarnnin - bilincinde
olmalarini sadlamak igin surekli egitimler verimesi, cevre
bilinci gelistirilerek ¢evre karumasina buyuk dnem verilmesi
sirket acisinda oncelikli konularin basinda geliyor.

Uriin Tipleri ve Pazarlama

Van Cimento, musterilerinin istek ve beklentilerini en Ust
noktada karsilamak, musteri memnuniyetini  saglamak
amaciyla sistematik olarak kendini gelistirmekte, Urun
yelpazesini artirmaktadir. Van, Agr, Bitlis, Mus, Hakkari ve
Igdir illerine pazarlama yapan fabrika yatinm ve kapasite
artnmi ile beraber ihracatini da artirmayr hedeflemektedir.
Urettigi her gimento tipi icin TS VE EC uygunluk belgesi alan
Van Cimento'nun Urettigi cimentolar sunlardir;

the national economy in terms of employment. Van Cement
has the target of implementing the WSR (Work Security
Regulations]that are in force and concerning the organization
and promised to comply with the requirements of the
organizations in which it has a membership. Determination
of haozaords, evaluation of risks, providing risk controls,
oppropriate qualified inputs and provision of sources and
services from reliable places including service purchases are
sine qua non for the Van Cement. Timely delivery of products
to customers, trainings for workers to increase their
awareness about Quality and WSR Responsibilities, great
importance of environmental awareness and protection are
some of the priority issues for the company.

Product Types and Marketing

Van Cement is increasing its range of products systematically
in order to ensure the customer satisfaction and to meet the
demands and expectations of its customers. The factory
that is marketing to Von, Adr, Bitlis, Mus, Hakkari and IGdir
Provinces aims to increase its exports, too. Van Cement
has TS and EC certificates of conformities for every type of
cement that it produces and the types of cements produced
by the Van Cement are as follows:

Uriin Tipi Standard Uriin Belgesi

CEM142,5R TS EN 197-1 EC Uygunliuk Belgesi
Turk Standartlarina Uygunluk Belgesi
EC Uygunluk Belgesi

CEMIVA-LL425R TS EN 197-1 Turk Standartlarina Uygunluk Belgesi
EC Uygunluk Belgesi

CEMIIB-LL 32,5R TS EN 197-1 Tirk Standartlarina Uygunluk Belgesi
EC Uygunluk Belgesi

CEMII/B-LL 425N TS EN 197-1 Tiark Standartlarina Uygunluk Belgesi

Product Type Standard Product Certificate

CEM142,5R TS EN 197-1 EC Uygunluk Belgesi
Tirk Standartlarina Uygunluk Belgesi
EC Uygunluk Belgesi

CEMIVA-LL 42,5 R TS EN 1971 Tirk Standartlarina Uygunluk Belgesi
EC Uygunluk Belgesi

CEMI/B-LL 325R TS EN 197-1 Tirk Standartlarina Uygunluk Belgesi
EC Uygunluk Belgesi

CEM Il/B-LL 42,5N TS EN 197-1 Tiirk Standartlarina Uygunluk Belgesi
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Cevre ve insana Yatinm

Cevreye ve insana deger veren sirket tum igletmelerinden
oldugu gibi Van Cimentoda bu anlamda yatinmiardan
kacinmad.. Bu amagla; birinci Doner Finn  Filtresi, Toz
emisyonunu azaltmak igin Torball Filtreye donusturuldu.
Ikinci Déner Firn Ana Baca filtresi ve Sogutma Filtresi
Torball Filtre olarak yapildi. Fabrika ve Sosyal Tesislere ait
atiksu giderleri ve 3 adet artma yenilendi. Cevre ¢alismalar
kapsaminda mevcutlara ilave olarak 11000 adet cesitli
cinslerde fidan dikildi.

insan Kaynaklari ve Egitim

Van Cimento; ozellikle son yillarda kapasite artinmi ve yeni
yatinmlar gercevesinde insan kaynaklari acisindan ciddi
atiimlar gergeklestirdi. Kurum kultdrine sahip ve ekip
ruhuyla calisan kadrolar olusturma noktasinda galismalar
sUratle devam etmektedir. Van Cimento bunyesinde,
halen 30 beyaz yaka olmak Uzere yaklasik 170 personel
istihdam edilmektedir. Calisanlarin gerek teknik acidan
gerekse becerilerinin gelistiriimesi agisindan surekli egitimler
yapiimaktadir. Egitimler, belirlenen program gercevesinde
gerceklestigi gibi, ihtiyac halinde hem fabrika icinde hem de

fabrika disinda yapilmaktadir.
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Investment to Environment and
Humanity

Van Cement didn't refuse to invest in environment and
humanity such as other companies. For this purpose, first
Rotary Kiln Filter changed with Baog Type Filter in order to
reduce emission. Second Rotary Kiln Main Chimney Filter
changed with Bag Type Filter, too. The waste water costs
of the Factory and Social Facilities are reduced with 3 units
of renewed Wastewater Treatment Plant. In addition to the
existing young trees, 11000 pieces of new young trees are
dibbled within the scope of environmental studies.

Human Resources and Training:

Van Cement achieved significant developments within the
framework of new investments in terms of human resources
especially in recent years with the capacity increase. The
studies and works are still continuing to create working staff
with the corporate culture and team spirit. As 30 white-collar
staff totally 170 employee are still working within the body of
Van Cement. Continuous trainings are being made in order
to develop their skills technically. These trainings are realized
within a determined program and they can be made both
inside and outside of the factory if necessary.




ADOCIM TSE COVID-19 Giivenli Uretim
Belgesini Ald:

ADOCIM “Once saglk, once insan’ ADOCIM has been entitled to  receive
ilkesiyle Turk Standartlan  Enstitusu V‘ ‘COVID-19 Safe Production Certificate” that
tarafindan sanayi isletmelerinin @ is in the standard of an international quality
COVID-1S  mucadelesini  belgelemek I certificate, granted by the Turkish Standards
. ; - 19 Institution in order to certificate the endeavor
Heere uluslararag“ relite — belges| GUVENLI URETIM BELGESI of industriol enterprises against COVID-19
standardinda olan ‘COVID-13 Guvenli o )

L Y through its principle of "Health first, humans
Uretim Belgesi'ni almaya hak kazand.. e‘ first”

. TR STANDAATLARS IRSTTT(E

ADOCIMden yapllan agklamada  su o Following statements has been made from
ifadelere yer verildi: “Tum dunya ve Ulke SRS ADOGIM: "We are experiencing a challenging
olarak zorlu bir dénemden gegiyoruz. e N T e v e e period aos the entire world and country
Birgok sektor pandemi surecinden ciddi P Numerous sectors were offected seriously
bir sekilde etkilendi. Turkiye'de ilk vakanin e from the process of the pandemic. As the
gorulmesinin - hemen ardindan  firma e - _ firm, we put our action plon that we prepared
dlarak enfeksiyonu Gnleme ve kontrol & R in line with the principles of preventing and

ilkeleri  dogrultusunda  hazirladigimiz
eylem planimizi hizli bir sekilde hayata
gecirdik ve tum tedbirleri uyguladik.
TSE tarafindan  yapilan  denetimlerin
sonucunda almis oldugumuz COVID-19 Guvenli Uretim
Belgesi, c¢alisanlanimiz  ve ailelerinin,  paydaslarimizin,
sehrimizin ve Ulkemizin sagligina verdigimiz 6nemin kanitidir.
Hicbir zaman tedbiri elden birakmayacagiz. Uretmeye, Glke
ekonomisine Katki saglamaya devam edecegdiz”

Sabanct Holding'te

Sabanci Holding Yapr Malzemeleri Grubu'nda Ust duzey
atamalar gerceklesti. Cimsa Genel Mudurlugu'ne halen
Akcansa Genel MudurU olan Umut Zenar atandi. Sabanci
Holding ve HeidelbergCement ortak kurulusu Akgansa'nin
Genel MUdurlugu gorevine ise Kordsada Asya Pasifik
Bolgesinden sorumlu Genel Mudur Yardmcisi olarak gorev
yapan Mehmet Zeki Kanadikink getirildi. Sabanci Holding
Yapi Malzemeleri Grup Basgkani Dr. Tamer Saka konuyla
ilgili yaptigr aciklamada "2018 yilindan bu yana Cimsa
GenelMidury olarak gorev yapan Ulki Ozcan'a sirketimize
yaptgr katkilardan dolayl tesekkir ediyoruz. Kendisinin
gorevini Grubumuzda gok farkl sorumluluklar basariyla
yerine getiren ve en son Akgansa Genel MUdurligunu
Ustlenen Umut Zenar devraliyor. Akgansa Genel
Muduarlugune ise Toplulugumuzun farkli sirketlerinde gorev
almis ve son olarak Kordsada Asya Pasifik Bolgesinden
sorumlu Genel Mudur Yardmeis olarak gorev yapmakta
olan Mehmet Zeki Kanadikink Ustlenecek. Umut Zenar'a
ve Mehmet Zeki Kanadikink'a yeni gorevlerinde basarilar
diliyor; her iki yoneticimizin liderliginde sektorlerinde 6ncu
sirketlerimiz Akgansa ve Cimsa'nin daha buyuk hedeflere
kosacagina yurekten inaniyorum” dedi.

containing infection right after the occurrence
of thefirst case in Turkey, into practice in a fost
manner and implemented all the precautions.
The COVID-13 Safe Production Certificate that
we received upon the inspections conducted by TSE is the evidence
of the importance that we attach to the health of our employees and
their families, as well as of our stakeholders, our city, and our country.
We will never give up taking precautions and we keep on producing
and contributing to the economy of the country.”

Ust Diizey Atamalar

Top-level gppointments took place in the Construction Materials
Group of the Sabanci Holding. Umut Zenar, who is presently
Akgansa General Manager, was appointed as Cimsa General
Manager. Mehmet Zeki Kanadikink who was acting as a Vice
General Manager Responsible for Asia-Pacific Region at Kordsg,
was appointed as the General Manager of Akgansa that is a joint
subsidiary of the Sabanci Holding and HeidelbergCement. In his
statement regarding the issue, Dr. Tomer Saka, President of the
Construction Materials Group of the Sabanci Holding, said, “We
extend our thanks to Ulki Ozcan who has been acting as Cimsa
General Manager since 2018 for her contributions to our company.
Her assignment is being taken over by Umut Zenar who has
successtully fulfilled many different responsibilities in our Group
and who lost assumed the office of Akgansa General Manager.
Mehmet Zeki Konadikirik, who has been charged with assignments
in different companies of our Group and who last was acting as
the Vice General Manager Responsible for Asia-Pacific Region at
Kordsa, will take office as the General Manager of Akgansa. | wish
success to Umnut Zenar and Mehmet Zeki Kanadikinik in their new
assignments ond | have a heartfelt belief that Akgonsa ond Cimsa,
our spearheading companies in their sector, will run toward greater
targets under the leadership of both executives of us.”
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CIMSAdan Ilk Yarida 38 Milyon TL Net Kar

38 Million TL Net Profit From Cimsa in the First Half

Sabanci Holding istiraki Cimsa, yilin ilk yansinda 972 milyon
TLlik net satis gergeklestirirken, net kanni 38 milyon TLye
clkardl. Yapilan agiklamaya gore, Cimsa, tum dunyay: etkisi
altina alan yeni tip koronavirus salginina ragmen bu yilin ilk
yarisinda gergeklestirdidi 540 milyon TLIik ihracat cirosu
ile Turkiye ekonomisine katki saglamaya devam etti. 2020
yiinin ilk yansinda gegen yilin ayni dénemine gore net
satiglart yuzde 20 artarak 972 milyon TL olan Cimsanin
ayni donemde net kan yuzde 63 artarak 38 milyon TL

seviyelerine tagind.

Cimsa, an dffliate of the Sabanci Holding, realized 972
million- TL net sales in the first half of the year and increased
its net profit to 38 million TL. According to the statement
made, (imsa continued to provide contributions to the
economy of Turkey, with its 540 million TL export turnover
that it achieved in the first half of this year despite the new-
type coronavirus pandemic that affected the entire world
The net profit of Cimsa whose net sales increased by 20
percent and became 972 million TL year-on-year in the first
half of 2020 increased by 63% and moved to the level of 38

million TL in the same period.

| AKCANSA 2020 Yilinin
Ikinci Ceyrek Donemine lliskin Finansal
Sonuclarmi Acikladi

AKCANSA Discloses its Financial Results for

Q2

Akgansa, 2020 yilinin ikinci geyrek donemine iliskin finansal

C Q

sonuglarini agikladl Sirketin ilk yanyilda satis geliri 840
milyon TL olarak gergeklesti. Pandeminin etkili oldugu ikinci
ceyrek donemde, Akgansanin 4 kitaya gerceklestirdigi
Ustun ihracat performansing, uyguladigi siki mali disiplin
politikasinin da eklenmesiyle gegen yil ayni donemde 75
milyon TL olan FAVOK degeri, bu ull %20 artarak S0 milyon
TL'ye yUkseldi. Ayni donemde yuzde 154 olan FAVOK marj,
bu yilin ayni doneminde yuzde 19,8'e ulasti. Sirketin gegen
yil ayni donemde 5,9 milyon TL olan net kari ise 33,5 milyon

TL olarak gerceklesti.
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£2020

Akcansa has disclosed its financial results regarding the
second quarter of 2020. The company's sales revenue in the
first half took place as 840 million TL. In the second-quarter
period. in which the pandemic posed its impacts, Akcansa's
EBITDA value that was 75 million TL in the same period last
year increased by 20% and became S0 million TL this year,
with the addition of its strict financial discipline policy to its
superior performance of export to four continents. Its EBITDA
margin that was 154 percent in the said period reached 198
percent in the same period of this year. The company’s net
profit of 59 million TL in the same period of the last year

became 33,5 million TL.



Konya Cimento'dan Tedbir ve Sifir Atk

Konya Gimento Sanayi AS. yonetimi, basin mensuplariyla
bir arays geldi Fabrika MUduUrl Auhan Inkays, Fabrika
Koordinatoru Suat Boztag, Gevre Mudurd Emre ErgUglu
ve Hazir Beton Genel Muduru Ali Umur, fabrikanin gevre
yonetimi, pandemi suUrecinde aldigi Gnlemler ve Uretim
sistemi hakkinda bilgiler verdi. Firma ve fabrika hakkinda
kisaca bilgiler veren Fabrika Mudiri Auhan Inkaya, 11 Aralik
1954'te Turkiye Cimento Sanayi AS ve Turkiye Is Bankasi
tarafindan isletmeye alinan fabrikamizin ¢cogunluk hissesi;
DUnyanin 6nde gelen ¢imento Ureticileri arasinda yer alan
Vicat Grubu tarafindan 1991 yilinda satin alinmistir. Konya
Cimento Sanayi AS kuruldugu gunden itibaren dogasi ve
beseri cografyasi ile uyum iginde faaliyetlerini surddrmus
ve gevre yatinmlarina ara vermeden devam etmigstir. Ozellikle
Vicat Grubunun gogunluk hisselerini satin almasi akabinde
Cevre ve Insan Saglig konusunda caligmalara agirlik verilmis,
yatinmlara yon veren fizibilite ¢alismalarninda bu iki unsur
Ozellikle dikkate alinmistir” dedi. Konya Cimentonun gevre
yonetimi ve aldigi tedbirleri anlatan Cevre MUduru Emre
ErgUclu de. Fabrikamizda yurutilen faaliyetler kapsaminda
tum yasal gereklilikler karslanmakta; Gevre Izin ve Lisans
Belgemiz suresi iginde yenilenmektedir. Mevcutta 3 Kasim
2022 tarihine kadar gegerli olan Cevre Izin ve Lisans Belgemiz
alinma surecinde hava kalitesi ve emisyon dlgumleri yapilmis,
hazirlanan teknik dokuUmantasyon Cevre ve Sehircilik
Bakanligina sunulmus ve Konua Valiligi, Il Cevre ve Sehircilik
MUdurlugu tarafindan yerinde yapilan kontroller sonrasinda
fabrikamiz Cevre Izin ve Lisan Belgesi yenilenmistir’ dedi.
Konya Cimento alarak bacalarin son teknolojik sistem ile
filtrelendigini ve surekli dlcum yapildigini dile getiren Ergucly,
"Fabrikamiz ana bacalarn kaynakll toz ve gaz emisyonlar
torball filtrelerden gegirildikten sonra baca cikisinda kurulu
cihazlar ile surekli 6lcume tabi tutulmaktadir. Surekli dlgulen
emisyon degerleri Cevre ve Sehircilik Bakanligi ve Yesil cevre

hassasiyete sahip bir yonetim anlayisina sahiptir” dedi.

Atk su onlemlerine de deginen Ergucly, fabrika bUnyesinde
endustrifaaliyetlerikaynakli atik su olusmadigini, tum izinlerini
bu dogrultuda alan fabrikanin mustemilati icinde olusan
evsel atik sularin, alinan izinler dahilinde Konya Buyuksehir
Belediyesi atik su toplama sistemine verildigini dile getirdi.
Yesil cevre hassasiyete sahip bir yonetim anlayisina sahip
olduklarini da belirten Emre ErgUclu, fabrika icerisinde toplam
150 bin agac¢ bulundugunu ifade etti.

The executives of Konya Cimento Sanayi AS. have come
together with press representatives. Plant Maonager Ayhan
Inkaya, Plant Coordinator Suat Boztas, Environment Manager
Emre Ergugld, and Ali Umur, General Manager for Ready Mixed
Concrete, provided information in regards to the environmental
management of the plant the measures it took during
the process of the pandemic, and its production system.
Informing about the firm and the plant in a nutshell, Plant
Manager Ayhan Iinkaya said, “The majority shares of our plant
put into service on December 11, 1954 by Turkiye Cimento
Sanayi AS and Isbank of Turkey was purchased by the Vicat
Group, one of the world's leading cement producers, in 1991
Konya Cimento Sonayi AS has continued its operations
harmoniously with its nature and anthropogeography and
kept on its environmental investments nonstop since the day
of its incorporation. Works on the Environment and Human
Health were prioritized particulorly after the purchase of the
majority shares by the Vicat Group and those two issues
were taken into account in the feasibility studies that steer
the investments.” In his statement about Konya Cement’s
environmental management and the precautions it has
taken, Environment Manager Emre Erglglu said. Al legal
requirements are fulfilled within the scope of the operations
carried out in our plant and our Environmental Permit and
License Certificate is renewed on due time. During the process
of receiving our Environmental Permit and License Certificate
that is currently valid until November 3, 2022, measurements
on air quality and emissions were conducted. the technical
documentation drawn up was presented to the Ministry of
Environment and Urbanization, and the Environmental Permit
and License Certificate of our plant was renewed following
the onsite inspections conducted by Konya Governorate
and Provincial Environment and Urbanization Directorate.”
Mentioning that as Konya Cement they filter their chimneys
with a state-of-the-art technological system and that
measurements are conducted constantly, Erguclu said, “Our
plants conducts measurements continuously using the
devices installed at the egresses of chimneys, following bag-
filtering the dust and gas emissions from the main chimney.
The emission values that are constantly measured are subject
to an understanding of management with sensitivity toward
Green Environment and implementations of the Ministry of
Environment and Urbanization.”

Ergucglu also mentioned the wastewater measures and
specified that no wastewater arising from industrial
operations takes place in the plant and the household
wastewater forming in the appurtenances of the plant that
receives all its permits accordingly is discharged to the
wastewater collection system of the Konya Metropolitan
Municipality in line with the permissions token. Stating that
they have an understanding of management with sensitivity
toward Green Environment, Emre ErgUclU added there are
150 thousand threes inside the plant.
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“Cimento ve Beton Diinyasi” Chemical Abstracts ve
veritabanlari tarafindan taranmaktadir.

‘Cement and Concrete World” is indexed by Chemical Abstracts and
databases.

Amag
CIMENTO ve BETON DUNYASI ¢imento ve betan konularindaki
arastirma ve gelistirme galismalarnyla ilgili makaleleri yayinlar.

Makale Turleri

4 tUrde yazi kabul edilir:

En fazla 7500 sdzcUkten olusan 6zgun arastirma makaleleri.

- Yaklasik 1500 sozcukten olusan teknik notlar.

- Cimento ve betonla ilgili kanularin bugunkd durumunu anlatan
veya gecmis calismalarin yaklasimlarin kritigini igeren 5000
kelimeyi gegmeyen yazilar.

Dergide daha 6nce yayinlanmis makalelerin 1000 s6zcugu
gecmeyen yorumlari.

Basvuru

Makaleler Ug kopya halinde;

CIMENTQ ve BETON DUNYASI PK.2,06582 Bakanliklar, Ankara veya
elektronik olarak ccweditor@tcma.org.tr adreslerine gonderilebilir.

Makaleler Turkge ve ingilizce yazimalidir
Makale 100 - 150 s6zcUkten olusan hem Turkge hem de Ingilizce
dzet (abstract) igermelidir.
Makaleler A4 kagidin bir ybzine iki aralikli olarak yazilmalidir.
Sayfalar numaralandirimalidir.
Butun cizelgeler ve sekiller metinin arkasina konmali ve uygun
sekilde numaralandirimalidir. (Orn: Sekil 1, Cizelge ).

- Sl birim sistemi ve standart semboller kullaniimalidr.
Kaynaklar metinde koseli parantez iginde numaralandiriimalidir.
Tum kaynaklar, metin sonunda (Cizelge ve Sekillerden 6nce)
toplanmali ve yazarlarin adlarini, dergi adini, cilt numarasini,
makalenin baslangig sayfasinin numarasini ve yili igermelidir.
Kaynak kitapsa, yayincinin adi ve yeri de yaziimalidir .

Ornekler asagida verilmistir.

1. GR. Gouda, Cem.ConcrRes. 9.209 (1979).

2.FM.Les, The Chemistry of Cementand Concrete, p.333, Edward
Arnold (Publishers) Ltd, London;1970.

receive a total of upto SO0.- TL.
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Scope
CEMENT and CONCRETE WORLD publishes the results of research
and development work in all areas of cement and concrete

Article Types

4 types of articles can be accepted:

- Anoriginal research article of 7500 words maximum, describing
advances in experimental studies and reporting new solutions
related to problems in cement and concrete engineering.

- A technical note of about 1500 words.

- A review article not exceeding 5000 words, covering the
background, state-of-the-art, and critical reviews of previous
approaches on subject related to cement and concrete.

- Adiscussion, not exceeding 1000 words, on previously published
articles.

Application

Articles should be submitted to:

CEMENT and CONCRETE WORLD PO. Box 2 06582 Bakanliklar,
Ankara / Turkey or electronically, ccweditor@tcma.org.tr

- Articles must be written in Turkish and in English.(Only in English
for foreign authors)

The body of the article should be preceded by an abstract of
about 100-150 words.

- Article should be typed on one side of the paper, double spaced,
using A4 size white paper. The pages should be numbered.

- All tables and figures should be at the end of the paper and
numbered appropriately leg. Table 1, Fig.1)

- Slsystem of units and standard symbols are required.

- References shold be indicated in the text by numbers in square
parantheses. All references should be collected at the paper
(before Tables and Figures), and should contain the names of all
authors, the title of the journal, volurme number, first page number
and year.

Examples are illustrated below-

1 GR Gouda, Cem.ConcrRes. 9209 (1979)

2 FM.Leq, The Chemistry of Cement and Concrete, p.333, Edward
Arnold [Publishers) Ltd, London,1970.

Hakem degerlendirmesinden gecerek yayima kabul edilen 6zgtin aragtirma makalelerinin
yazar(lar)ina toplam 1000.- TL durum raporlari ve gecmis calismalarn kritiginin yapildigt
yazilara ise toplam 500.- TL telif Gicreti ddenecektir.

Authors of original research papers accepted for publication will receive a total of upto 1000. -TL,
authors of technical notes, review papers and state-of-the-art reports accepted for publication will



Aragtirma- Gelistirme Bolimitinde Yayinlanacak
Makaleler icin

Board of Referees for the Articles to be Published in the

Prof. Dr. Vefa Akpinar
Ingaat MUhendisligi Bolumd, Karadeniz Teknik Universitesi, Trabzon
Civil Eng. Dept, Karadeniz Technical University, Trabzon

Prof. Dr. Saim Akyuz
Istanbul Teknik Universites, ingaat Fakultesi / Istanbul
Istanbul Technical University, Faculty of Civil Engineering / Istanbul

Prof. Dr. Bilent Baradan
Ingaat Muhendisligi Bal, Dokuz Eylil Universitesi / Izmir
Civil Engineering Dept, Dokuz Eylul University / lzmir

Prof. Dr. Halim Demirel
Maden Muhendisligi Bolumu, Hacettepe Universitesi / Ankara
Mining Eng. Dept, Hacettepe University / Ankara

Prof. Dr. Ravindra K. Dhir
insaat Mihendisligi Bolumi, Dundee Universitesi / Dundee-iskogya
Civil Eng. Dept, University of Dundee / Dundee-Scotland

Prof. Dr. Sinan T. Erdogan
Ingaat Muhendisligi Bol, ODTU / Ankara
Civil Eng. Dept, METU / Ankara

Prof. Dr. Cetin Hosten
Maden Mihendisligi Bol, ODTU / Ankara
Mining Eng. Dept, METU / Ankara

Prof. Dr. Gingér Gindiiz
Kimya Mihendisligi Bol, ODTU / Ankara
Chemical Eng. Dept, METU / Ankara

Prof. Dr. Muazzez Celik Karakaya
Jealoji Mihendisligi Bal, Selguk Universitesi / Konya
Geological Eng. Dept, Selguk University / Konya

Dog. Dr. Omer Kuleli
Cimento MUhendisligi EABD, ODTU / Ankara
Cement Engineering Dept, METU / Ankara

Prof. Dr. Franco Massazza
Via G. Carnozzi, Bergamo / Italy

Prof. Dr. Tarun A. Naik
Ingaat MUhendisligi Bolumu, Wisconsin Universitesi / ABD
Civil Eng. Dept, University of Wisconsin / USA

Prof. Dr. Hulusi Ozkul
Istanbul Teknik Universitesi, ingaat Fakultesi / Istanbul
Istanbul Technical University, Faculty of Civil Engineering / Istanbul

Prof. Dr. Turan Ozturan
ingaat Muh. Bol, Bogazici Universitesi / Istanbul
Civil Eng. Dept, Bosphorus University / Istanbul

Prof. Dr. Abdullah Oztiirk
Metalurji-Malzeme Muhendisligi Bol, ODTU / Ankara
Metallurgical and Materials Eng. Dept, METU / Ankara

Dr. H. Celik Ozyildinm
The Virginia Center for Transportation Innovation and Research/USA

Prof. Dr. Kambiz Ramyar
ingaat Muh. Bol, Ege Universitesi / lzmir
Civil Eng. Dept, Ege University / lzmir

Prof. Dr. Mustafa Sahmaran
Ingaat MUh. Bol, Hacettepe Universitesi
Civil Eng. Dept, Hacettepe University

Prof. Dr. Mehmet Ali Tagdemir
istanbul Teknik Universitesi, ingaat Fakultesi / Istanbul
Istanbul Technical University, Faculty of Civil Engineering / Istanbul

Prof. Dr. Mustafa Tokyay
ingaat Muhendisligi Bol, ODTU / Ankara
Civil Eng. Dept, METU / Ankara

Prof. Dr. Asuman Turkmenoglu
Jeoloji Muhendisligi Bol, ODTU / Ankara
Geological Eng. Dept, METU / Ankara

Prof. Dr. i. Ozgiir Yaman
Ingaat Muhendisligi Bol, ODTU / Ankara
Civil Eng. Dept, METU / Ankara

Dr. Can Baran Aktag )
Insaat Muhendisligi Bol, TEDU / Ankara
Civil Eng. Dept, TEDU / Ankara

Prof. Asim Yeginobali
Turkiye Cimento MUstahsilleri Birligi / Ankara
Turkish Cement Manufacturers’ Association /Ankara

Prof. Dr. Erdogan Yizer
istanbul Teknik Universitesi, Maden Fakultesi / istanbul
Istanbul Technical University, Faculty of Mining / Istanbul

Suat Boztas

TCMB Dogal Kaynaklar Alt Komitesi Bagkani

TCMB, President of Natural Resources Sub Committee
Vicat, TAMTAS Yapi Malzemeleri San. ve Tic. AS.

Zafer Oztiirk

TCMB Enerji Daimi Komitesi Baskan Yardimcis
TCMB, Vice President of Energy Standing Committee
Goltas Goller Bolgesi Cimento San. te TicAS.

Ozgiir Sahan
TCMB Prosesler Alt Komitesi Bagkani

TCMB, President of Processes Sub Committee
Vatorantim Cimentos

Ruhi Bilge

TCMB Mekanik Bakim Alt Komitesi Bagkani

TCMB, President of Mechanical Maintenance Committee
Bursa Cimento

Banu Uger

TCMB Iletisim Alt Komitesi Bagkan

TCMB, President of Communication Sub Committee
Akgansa

Cement and Concrete World / No: 146 / July - August 2020

53



-
=
1%
—
88
O
%
=
.

54

Bayburt Bolgesi Zeolitik Tuflerinin

Katkih

Cimento Uretiminde Mineral Katki

Olarak Kullanima

. ® Hazirlayan/ Prepared by - Hatice Sahin, Yiksek Insaat Muhendisi, Bayburt
E ilker Tekin, Karabuk Universitesi, MUhendislik Fakultesi,

Ozet

Bu calismada, Bayburt ilinde bulunan ve ozellikle dekoratif
tas olarak yapr kaplamasinda kullanilan zeolitik yapil
tUflerin ¢cimento ikame malzemesi olarak kullanilabilirligi
arastinimistir. Bu kapsamda Bayburt ilinde Beyaz Bayburt
Tagl olarak bilinen zeolitik tdfler atk halde atolyelerden
temin edildikten sonra DSO: 40 mikron olacak sekilde
ogutulmustdr. Ardindan CEM | 42.5R tipi gimentonun yerine
%5, %10, %715, %20, %30 ve %40 oranlarinda kullanilarak
CEM Il ve CEM IV tipi ¢imentolar Uretilmistir. Bu cimentolar
kullanilarak Uretilen taze gimento hamurlart Uzerinde TS
EN 196-3'e gore sirasiyla kivam, priz baslangici ve bitisi ile
hacim sabitligi deneyleri gergeklestirilmistir. Ardindan ayni
tip cimentolar kullanilarak Uretilen ¢gimento harglart Uzerinde
TS EN 196-Te gore sirasiyla egilme ve basing dayanim
deneyleri gergeklestirimistir. Sonuclara gore CEM | 42.5R
¢imentosunun yerine %30a kadar Bayburt beyaz tufu
ikamesi yapilarak CEM II/A-P 42.5R ve CEM II/B-P 42.5N tipi
¢imentolarin Uretilebilecedi belirlenmistir.

Anahtar Kelimeler: Bayburt beyaz tUfu, cimento, puzolan,
zeolit, mineral katki

Corresponding Author: ilkertekin@karabuk edu.tr
Karabuk Universitesi, Mihendislik Fakultesi, Ingaat Muhendisligi
Bolumu, Karabuk

1. Girig

Cimenta 150 yillik gegmisi ile gunumuizde en yaygn
kullanilan baglayict malzemedir. Cimento, diger baglayicilara
gore dayanim, dayaniklilik, ekanomi, islevsellik ve estetikligi
birlestiren ender malzemelerden birisidir.  Gunumuzde
¢imentonun yerine kullanilabilecek yeni malzeme gelistirme
Uzerine arastirmalar yapilmasina ragmen, cimento halen
betonun vazgegilmez bir par¢asidir. Cimentonun muhendislik
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Abstract

In this study, the usability of the zeolitic tuff in the
Bayburt province, which is especially used as cladding
stone in buildings, as a cement replacement material was
investigated. Within this scope, zeolitic tuffs known as White
Bayburt Stone in Bayburt province were ground to DS0: 40
microns. Afterwards, CEM Il and CEM IV type cements were
produced by using Bayburt white zeolitic tuff at 5%, 10%,
15%, 20%, 30% ond 40% ratios instead of CEM | 425R
type cement. Consistency, setting times and soundness
tests were performed on the fresh cement pastes, which
were produced with these cements, according to TS EN
196-3. After that, flexural and compressive strength tests
were performed, respectively, according to TS EN 196-7on
cement mortars produced using the same type of cement.
According to the results, it was determined that CEM Il /
A-P 425R and CEM Il / B-P 425N type cements could
be produced by replacing the CEM | 42.5R cement with
Bayburt white tuff up to 30%.

Keywords: Bayburt white tuff, cement, pozzolana, zeolite,
mineral additive
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1. Introduction

Cement is the most widely used binding material todoy
with its 150-year history. Cement is one of the exceptional
materials that combine strength, durability, economy,
functionality, and cesthetics compared to other binders.
Cement is still an indispensable part of concrete, despite
research on developing new materials to replace cement.
The studies carried out to improve the engineering



ozelliklerini gelistirmek Uzere yapilan ¢aligmalarin basinda,
¢imentoyu daha cevreci, daha ekonomik, daha durabil
bir malzemeye donusturmek gelmektedir. Bu kapsamda,
gimentonun maliyetlerini azaltma ve durabilitesini artirma
dogrultusunda gergeklestirilen ¢alismalarin basinda mineral
katkilarin cimento yerine kullanimi gelmektedir. Bu sebeple
mineral katkilar gunUmuz gimentosunun en 6nemli bilesenidir.
Mineral katkilar gimentonun maliyetini dugurmekle kalmayip,
ayni zamanda ¢gimentonun dayanikiiik  ozelliklerini de
iyilestirmektedir. Bunun yani sira mineral katkilar gimentolu
sistemlerde gecirimlilik ve hidratasyon isisi gibi bazi 6zellikleri
iyilestirerek, olumsuz hava kosullarinda beton Uretimive kutle
betonu Uretiminde oGnemli katkilar saglamaktadir. Mineral
katkilarin gimentoya sadladid bir diger avantaj gimento
uretiminde kullanilan enerjinin korunumuna sebep olmasidir.
Bilindidi gibi 1 ton Portland cimentosunun Uretimi igin
dogaya yaklasik 1ton CO, salinmaktadir (Mehta&Monteiro,
2006). Gunumuzde Uretilen cimentolarda mineral Katki
yaklasik %94'e kadar klinker yerine kullanilabilmektedir (TS
EN 197-A1). Boylece mineral Katkilar klinker Uretimine olan
gereksinimi azaltir ve bu sebeple CO, emisyonlarinin da
azalmasina sebep olur.

Cimentoda mineral katki olabilecek ¢ok sayida malzeme
vardir. Yapilan arastirmalarla her gegen gun yeni mineral
katkilar da literatUre eklenmektedir. Ancak gunumuzde en
yaygin kullanilan standart cimento Uretimindeki mineral
katkilar; ugucu kul, yuksek finn curufu, silis dumani, dogal
puzolanlar ve pismis kil Grinleridir (Tokyay, 2016). Bunlarin
yani sira tanmsal atiklarnn kulleri (Dirikolu&Tekin 2017, Barab
vd, 2020, Tokyay, 2016), 6gutilmus endustri atiklar ya da
bunlarin kullerinin de cimento Uretiminde kullanimi Gzerindeki
galismalar surmektedir. Herhangi bir mineral katkinin gimenta
sektorinde  kullanilabilmesi icin en  6nemli  parametre
surdurulebilirlik ve dider fizibilite calismalarinin es zamanl
yurUtulmesidir. Bunlara ilaveten yurUtllen galismalardan
olumlu sonuglar elde ediimesi gerekmektedir. Bu sebeple
mineral katkilar Uzerinde yapilan galismalar hem sektor
Ar-Ge galisanlar hem de akademik alandaki calismalarla
guglendiriimektedir.

Ukemiz mineral katki  bakimindan oldukga  zengin
kaynaklara sahipti. Hemen hemen tUm ¢imento Ureticileri
bir mineral katkiya ulagabilmektedir. Ulkemizde toplam 11
termik santralden F ve C tipi ugucu kul (Aruntas, 2006),
demir gelik fabrikalarindan yuksek finn curufu, valkanik
aktivite nedeniyle hemen hemen tum cografi bolgelerde
tf veys tras ve Akdeniz bolgesinden silis dumani temin
edilebilmektedir (TCMB). Endustriyel atklara erigim her
bolgede kolay olmasa da volkanik tUf ve trasl yapilara
yurdumuzun buytk bir  bolumunde  ulasilabilmektedir.
Bu kapsamda yapilan galismalarda Nevsehir ve Kayseri
bolgesi tuf ve traslan (Tekin, 2005), Manisa bolgesi zeolitik
taglari (Bilim, 2011), Van-Bitlis bolgesi tUflerinin (Tapan
vd, 2012) ¢imento yerine kullanimi ayn ayr aragtinilmistir,
Yapilan calismalardan edinilen sonuglar benzer olsa da yeni

properties of cement objective to transform cement into a
more environmentally friendly, more economical, and more
durable material. In this scope, mineral additives have been
used instead of cement in studies conducted to reduce the
costs of cement and increase its durability. For this reason,
mineral additives are the most important component of
today's cement. Mineral additives not only reduce the
cost of cement, but also improve the durability properties
of the cement. In addition, mineral additives in cement
systems improve some properties such as permeability
and hydration temperature, making significant contributions
to concrete production and mass concrete production
under adverse weather conditions. Another advantoge of
mineral additives to cement is the conservation of energy
used in cement production. As it is known, approximately 1
ton of CO, is released to the nature for the production of
1-ton Portlond cement (Mehta&Monteiro, 2006) Mineral
additives can be used instead of clinker up to about 94% in
the cements produced today (TS EN 197-A1). Thus, mineral
additives reduce the requirement of clinker production and
CO, emissions.

There are many materials in cement that can be mineral
additives. New mineral additives are added to the literature
day by day with the new investigations. However, today,
the most widely used mineral additives in standard cement
production are; fly ash, blast furnace slag silica fume,
natural pozzolans and heated clay products. (Tokyay, 2016)
In addition to these, studies on the use of the ashes of
agricultural wastes (Dirikolu&Tekin 2017 Barab vd, 2020,
Tokyay, 2016), ground industrial wastes or their ashes in
cement production continue. The most important parameter,
required for any mineral additive to be used in the cement
industry, is the sustainability and other feasibility studies. In
addition to these, positive results should be obtained from
the conducted studies. For this reason, studies on mineral
additives are strengthened by both sector R&D employees
and academic studies.

Our country has very rich resources in terms of mineral
additives. Almost all cement manufacturers have access
to a mineral additive. In our country, F and C type fly ash
from a total of 11 thermal power plants [Aruntag, 2006), blast
furnace slag from iron and steel factories, tuff or natural
pozzolan in almost all geographical regions due to volcanic
activity and silica fume from the Mediterranean region can
be obtained (TCMB). Although access to industrial wastes is
not easy in every region, volcanic tuff and natural pozzolan
structures can be reached in most of our country. In the
studies carried out for this purpose, the use of Nevsehir and
Kayseri region tuffs and natural pozzolans (Tekin, 2005),
Manisa region zeolitic tuffs (Bilim, 2071, Van-Bitlis region
tuffs (Tapan et al, 2012) were separately investigated.
Although the results of the studies are similar, the purpose
of deriving new alternative components is important for the
efficiency and sustainability of scarce resources. In this
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alternatif bilesen turetme amaci kit kaynaklarin verimliligi
ve surdurUlebilirlik igin dnemlidir. Bu kapsamda Bayburt ili
ve cevresinde bulunan tUf ve traslann gimento Uretiminde
kullanilabilifligi konusu da daha 6nce ¢alisimamis olmasi
sebebiyle literaturde bir bosluk olusturmustur.

Bayburt ili cografi alarak Trabzon, Gumushane, Erzincan ve
Erzurum illerinin arasinda kalan, dogu pontidlerin birlesim
noktasinda yer alan, eosen gagina ait jeolojik olusumlarn
gozlendigi (Arslan vd, 2005) zengin kayac morfolojisine
sahip bolgelerden birisidir. Alanda gesitli kiregtaslar, tUfit
kayaclar, granitik olusumlar, dederli ve yari degerli taslar ile
zengin Kil yataklari bulunmaktadir (Oneng vd, 2007). Tras
ile zeolitik tUfler bu zengin kayag dinamiginin bir kismini
olusturmaktadir. Volkanik tUf ve trasli yapilar ilin ekonomik
gecim kaynaklarinin  basinda gelmektedir. Cok sayida
ocsk ve atolye isletmeciliginin bulundugu ilde eski Uretim
tekniklerinin kullaniimasi sebebiyle yaklasik %70 oraninda
atik olugsmaktadir. Olugan atiklar bos arazilerde yigin halinde
biriktirilmekte ve bundan dolay hem goruntU kirligine hem
de tozuma sebebiyle ileri sureglerde saglik problemlerine
sebep olabilecektir. Bayburt ilinde beyaz, san ve yesil olmak
Uzere Ug renk tUf bulunmaktadir. Bu taslarnn beyaz olani
zeolitik yapidadir ve ilde en yuksek rezerve sahip oldugu
belirlenmistir (Onen¢ vd, 2007). Bu sebeple bu galisma
beyaz tUf ile gergeklestirimistir. Calismada Bayburt ili beyaz
zeolitk tUfunun gimentoda mineral katki olarak kullanimi
arastirlmistir. Bu kapsamda CEM Il ve CEM IV tipi cimento
Uretilebilirligi de incelenmistir. Boylece ¢evreci, verimli,
surdurulebilir ve ekonomik cimento Uretilebilirligi tartisilmistir.
Bu kapsamda deneysel galismalards, zeolitik yapil beyaz tuf
CEM 142 5R tipi gimento ile belli oranlarda yer degistirildikten
sonra, olusturulan yeni cimentolar Uzerinde taze ve
sertlesmis hal performans deneyleri gergeklestirilmistir.

2. Malzeme ve yéntem
2.1. Malzeme

Calismads, TS EN 197-1e uygun Erzurum Agkale Cimento
fabrikasindan temin edilen CEM | 425R (PC 42,5R) tipi
¢cimento kullanilmistir. Cimentonun fiziksel, kimyasal ve
mekanik ozellikleri Tablo 1de verilmistir. Calismalarda
kullanilan zeolitik tuf Bayburt ili merkez ilgesinden temin
edilmistir. Maden Tetkik ve Arama Genel Mudurlugu (MTA)
mineraloji ve petrografl laboratuvarinda gergeklestiren
analizlere gore: Bayburt ili beyaz zealitk tufu (BZT)
makroskobik tanimlamaya gore zeolitik tUf olarak
adlandinlmig, sanmsi gri renkte, masif dokulu ve ince taneli
bir yapiya sahiptir. Mikroskobik tanimlamada ise porfirik
dokulu, kuvars, alkali feldspat, zealit ve opak minerallerinden
olusmus zeolit formda hoylandit, Klinoptilolit  benzeri
yapilara sahiptir. Sekil 1de verilen XRD analizine gore
yUksek oranda amorf yapil, zeolit minerallerince zengin
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scope, the issue of the usability of tuffs and natural pozzolan
in and around Bayburt province in cement production is
seen as a deficiency in the literature since it has not been
studied before.

Bayburt province is geographically located between the
provinces of Trabzon, GUumushane, Erzincan and Erzurum,
which are located at the junction of the Eastern Pontids. In
addition, it is one of the regions with rich rock morphology
geologically from the Eocene age [Arslan et al, 2005)
There are various limestones, tuff rocks, granitic formations,
precious and semi-precious stones, and rich clay deposits in
the area (Onenc vd, 2007). Natural pozzolan and zeolitic tuffs
form part of this rich rock dynamics. Volcanic tuff and natural
pozzolan structures are the main sources of economic
livelihood of the province. In the province where there are
many quarries and workshop operations, approximately
70% of waste is generated due to the use of old production
techniques. The wastes generated are collected in piles on
empty lands. Therefore, wastes may cause health problems
in further processes due to both visual pollution and dusting.
There are three colors of tuffs, white, yellow, and green, in
Bayburt province. The white one of these stones is in zeolitic
structure and it has been determined that they have the
highest reserve in the province (Oneng et al, 2007). For this
reason, this study was carried out with white tuff. In the
study, the use of Bayburt white zeolitic tuff as a mineral
additive in cement was investigated. In this context, CEM
I'and CEM IV type cement manufacturability was also
investigated. Thus, environmental, efficient, sustainable,
and economical cement production has been discussed. In
this context, in experimental studies, after the zeolitic white
tuff was replaced with CEM | 42.5R type cement in certain
proportions, fresh and hardened state performance tests
were performed on the newly formed cements.

2. Materials and methods
2.1. Materials

Inthe study, CEM142.5R (PC 42.5R] type cement obtained
from Erzurum Askale Cement factory in accordance with
TS EN197-1Twas used. Physical, chemical, and mechanical
properties of cement are given in Table 1. Standard CEN
sand with 98% SiO2 structure from Set [talcementi
Trokya Cement was used in the production of mortar
samples. Dmax of CEN sand is 226 mm and supplied in
1350 = 50 g. In the experiments, pure water was used
as mixing water. The domestic water was used as curing
water. The zeolitic tuff used in the studies was obtained
from the central district of Bayburt. Chemical analysis of
BZT are given in Table 2. According to chemical analysis
of BZT, Si02+AI203+Fe203 are more than 70%. With this
approach, BZT shows pozzolanic property according to
TS 25.



(hoylandit ve Klinoptilolit) hamur icinde kuvars ve feldspat
mineralleri bulunmaktadir Ince kesitte yer yer akma
dokusu da gozlenmigstir. Olasi kirikli volkanik camsi parcalar
da yapida gorulmustur. BZT'nun makro fotografi Sekil
2'de verilmistir. Sekil 3'te gasterilen SEM goruntulerinde
ise demir, zeolit ve kuvars mineralleri bulunmaktadir. BZT
kimyasal analiz sonuglar Tablo 2'de verilmigtir. Tablo 2'de
verilen analizlere gore SiIO2+AI203+Fe203 mineralleri
%70'ten fazladir. BZT bu yaklasimla TS 25'e gore puzolanik
ozellige sahipti. Har¢c numunelerinin - hazirlanmasinda,
TS EN 196-Te uygun Set Italcementi Trakya Cimento
AS. UrunU %98 Si02 yapiya sahip standart CEN kumu
kullanilmistir. CEN kumu Dmax: 2,3 mm olup 1350+50 g
agirlikta posetlerde temin edilmistir. Deneylerde, karsim
suyu olarak saf su kullanilmistir. Kur suyu olarak Bayburt
ilinin sebeke suyundan yararlanimistrr.

According to the analyzes carried out in the mineralogy and
petrography laboratory of the General Directorate of Mineral
Research and Exploration (MTA): Bayburt white zeolitic
tuff (BZT) has a zeolitic structure, yellowish gray color,
massive texture and fine-grained structure in macroscopic
identification. BZT has porphyritic texture in microstructure.
Besides, it is composed of quartz, alkali feldspar, zeolite,
ond opaque minerals. Zeolite structures are heulandite and
clinoptilolite. According to the XRD analysis given in Figure
1: BZT is amorphous in structure, rich in zeolite minerals
(heulandite and clinoptilolite] and contains quoartz and
feldspar minerals in the matrix. Possible fractured volcanic
glassy textures were also seen in the matrix. The photo of
BZT is given in Figure 2. Iron, zeolite, and quartz minerals can
be seen in the SEM images shown in Figure 3.

Kimyasal Bilesimi Cimento Fiziksel Ozellikleri

Chemical composition | Cement (%) | BZT (%) | Physical properties

SiO, 18,21 68,92 incelik/Fineness (45 um elek st/ residue %) | 7,17
Al,O4 4,54 11,96 Ozgll Agirlk/Specific gravity (g/cm?) 3,12
Fe,O; 3,1 0,34 Ozglil Yiizey/Specific surface (cm?/g) 3616
CaO 63,5 3,85 Priz Baslangici/Initial setting time (dk/min) 146
MgO 2,57 1,29 Priz Sonu/Final setting time (dk/min) 189
SO; 2,82 0,21 Hacim Genlesmesi/Soundness (mm) 1
L.O.I 3,87 10,13 Su ihtiyaci/Water consistency % 29,5
Na;O 0.22 023 | \ekanik Ozeliikier

KO 0.65 2,38 Mechanical properties

Cr 0,0144 -

ﬁ\lscc:fgee{eegidue 0,51 1,80 Basing Dayanimi/Compressive strength N/mm?
Toplam/Total 100 99,31 2 guinltik/2 day 27,72
Serbest CaO/Free CaO 0,49 - 28 gunliik/28 day 58,81

Tablo 1: Cimento ve BZT'nin kimyasal ozellikleri ve Cimentonun fiziksel ve mekanik ozellikleri

Table 1: Properties of cement and BZT [All analysis of CEM | were taken from Askale Cement Factory)
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Sekil 1: BZT'nin mineralojik analizi (XRD analizi)
Figure 1: Mineralogic structure of BZT from XRD analysis

Sekil 2: BZT'nin makroskobik goranimu
Figure 2: Macroscopically view of BZT
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“Zeolit

Kuvars

Sekil 3: BZT'nin mikraskobik goruntuleri (SEM analizi)
Figure 3: Scanning electron microscope images of BZT

Zeolitik tifun mikro porozite analizleri ODTU Merkez
Laboratuvar Quantachrome Corporation, Poremaster 60
cihazinda civa ig puskurtmeli porazimetre (MIP) yontemi ile
gerceklestirilmistir. MIP analizi Sekil 4'te verilmistir. Sekil 4'e
gore BZT'de 100 nm'den kugUk bogluk hacmi yaklasik %4,
1 pm'den kuguk bosluk hacmi yaklasik %719 ve 1 pm'den
buyuk bosluk hacmi yaklasik %77dir. Mehta ve Monteiro
(2006)ya gore kapiler bosluklar (SO nm - 100 pm) makro
porozite olarak tanimlanmaktadir. Bundan dolayr BZT'nin
makro poroz yapiya sahip bir kayag oldugu soylenebilir.

Micro-porosity analyzes of BZT were carried out in
Quantachrome Corporation Poremaster 60 device at METU
Central Laboratory using mercury intrusion porosimetry (MIP)
method. MIP analysis is given in Figure 4. According to Figure 4,
in the BZT, the void volume less than 100 nm is approximately
4%, the void volume smaller than 1 pm is about 19% and the
void volume greater than 1 pm is about 77%. Capillary voids
(50 nm - 100 pm) are defined as macro porosity according
to Mehta and Monteiro (2006). Therefore, it can be said that
BZT is a rock with @ macro-porous structure.

100

Porozite hacmi/Void volume

0.01 0.1

Bosluk Capi/Diameter of voids (um)

Sekil 4: BZT'nin MIP analiz

sonucu
1 10
Figure 4. Mercury intrusion

porosimetry analysis of BZT
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2.2. Metot

Deneysel galismalar 4 agamada gergeklestiriimistir. ik
asamada BZT D90: 40 mikron olmak Uzere 6gutulmustur.
Bu kapsamda ©nce BZT laboratuvar tipi konkasor ile
kinlarak O — 2 mm elek aralidi elde edilmistir. Konkasorden
alinan malzemeler etUvde 105+5 °C sicaklikta 24 sa
kurutulduktan sonra yatay eksenli bilyeli degirmende
Dmax: 45 pm'a kadar 6gutilmastur. Ogutilen BZT'nin
0zgul yuzey analizleri MTA EndUstriyel ve Teknolajik analiz
laboratuvarinda bulunan BET cok nokta yuzey analizi
ile gergeklestirilmistir. BZT'nin 6zgul agirliklar Bayburt
Universitesi Ingaat Muhendisligi BolimU Yapi Malzemeleri
laboratuvarinda gergeklestiriimistir. BZT'nin tane dagilim
analizleri Bayburt Universitesi Merkezi Arastirma
Laboratuvarinda bulunan Malvern-Mastersizer 3000
model laser particle sizer ile gergeklestirimistir. Buna gore,
galismada kullanilan BZT'nin 6zgul yuzeyi 1688 m2/kg,
6zgul agirligr 2,46 olarak elde edilmistir. BZT'nin tane dagilim
analizi Sekil S'te gosterilmistir.

2.2. Methods

Experimental studies were carried out in 4 stages. In the
first stage, BZT was crushed into O - 2 mm by using a
loboratory type crusher. Crushed BZT were dried in an
oven at 105 = 5 ° C for 24 hours. Afterwards, BZT was
ground to D90: 40 microns by using a horizontal axis
ball mill. The specific surface analyzes of the ground
BZT were carried out by the BET multi-point surface
analysis method in the MTA Industrial and Technological
analysis laboratory. The specific weights of BZT were
performed in the Construction Materials laboratory
of Bayburt University Civil Engineering Department.
Particle size distribution analysis of BZT was performed
with Malvern-Mastersizer 3000 model laser particle
sizer in Bayburt University Central Research Laboratory.
Thus, the specific surface of the BZT used in the study
was obtained 1688 m?/kg and its specific weight was
obtained 246. The particle size distribution analysis of
BZT is shown in Figure 5.

Elekten Gegen/Passing raito (%)_
i = ] un =]
s B8882232888

o

0 1

Elek arahigi/Sieve openings (pum)

10 100

Sekil 5: BZT'nin 6gutme sonrasi elek analizi
Figure 5: Particle size distribution analysis of BZT

Ikinci agamada 6gutilmus BZT cimentoya agiriginca %0
(referans), %5, %10, %15, %20, %30 ve %40 oranlarinda
gimento yerine kullanilmistir. Boylece Uretilen CEM II/A ve
CEM 1I/B ¢imentolarinin bazi fiziksel dzellikleri Tablo 2'de
verilmistir.

In the second stage, the ground BZT was used instead
of cement at 0% (reference), 5%, 10%, 15%, 20%, 30%
and 40% by weight. Some physical properties of the
produced CEM lI/A and CEM Il/B type cements are given
in Table 2.

Cimento Tipi ikame Orani Ozgiil Agirhk Ozgiil Yiizey
Cement type Replacement ratio (%) Specific gravity Specific surface (m*/kg)
R 0 3,120 3616.0

BZC1 5 3,087 4279,2

BzC2 10 3,054 4942 4

BZC3 15 3,021 5605,6

BzC4 20 2,988 6268,8

BZC5 30 2,922 7595,2

BZC6 40 2,856 8921,6

Tablo 2: Uretilen gimentolarin bazi dzellikleri
Table 2: Some physical properties of the produced cements
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Calismanin  Uguncu asamasinda TS EN 196-3'e gore
cimento hamurlar Uretilmistir. Uretilen gimento hamurlari
Uzerinde TS EN 196-3'e gore standart kivam, priz
baslangici ve bitis sureleri ile hacim sabitligi deneyleri
gerceklestiriimistir. Dorduncu asamada her bir gimentadan
TS EN 196-Te gore harc numuneleri Uretilmistir. Harglar
kaliplanmadan 6nce ASTM C230a gore yaylma tablasl
deneyi gerceklestirilmistir. Ardindan 4x4x16 cm boyutlu
celik kaliplar kullanilarak Uretilen harg numuneler Uzerinde
2, 28 ve 90 gun yaslarinda dnce edilme dayanimi deneyi
ve ardindan basing dayanimi deneyleri gergeklestirilmistir.
Boylece taoplam 2 egilme dayasnimi deney numunesi ile
4 basing dayanimi deney numunesi mekanik deneylerde
kullanilmigtir. llaveten, sertlegmis harglar Uzerinde ASTM
C948'e gore 2 ve 28 gun yaslannda su emme deneyleri
ve 28 gun yasinda ASTM C 1585'e gore kapiler su emme
deneyleri gerceklestirilmistir.

3. Deneysel bulgular ve degerlendirme
3.1. Cimento hamur deneyleri

Cimento hamur numunelerinden elde edilen standart
kivam icin gerekli su ihtiyaci ile priz baslangici ve bitig
sureleri deney sonuclar Sekil 6'da verilmistir. Deneylerde
referans olarak alinan CEM | 42,5 ¢cimentosunun normal
kivam suyu ihtiyact %316 olurken, katki cesidi ve
oranindaki artisa bagl olarak normal kivam suyu ihtiyac
%45,6'ya kadar yukselmistir. BZT ikame oranlarina gore
Uretilen c¢imentolarin standart kivam igin gereken su
ihtiyaclar referans cimentosuna gore sirasiyla %718,
%34, %5, %68 %108 ve %14 oranlaninda artmistir.
Ikame oranindaki artis ile elde edilen bu sonuclar BZT'nin
makro poroz yapisindan kaynaklanan 6zgul yuzeydeki
artistan dolayidir. llaveten BZT'nin klinoptilolit ve hoylandit
yapisi da agin su ihtiyacina bir sebeptir (Bilim, 20711). Bilim
(201)in Gérdes bolgesi zeolitinin CEM | tip ¢imentoda
%30'a kadar ikame ederek gergeklestirdigi galismada,
%30 ikame oraninda su ihtiyacl %54, priz baslangici 290
dk, priz sonu 383 dk olarak olculmustur. Calismada ikame
olarak silis dumani da kullanilmis olup ayni zamanda %71-
%10 akigkanlastirict katki da kullaniimistir. Calismada
zeolit orani %30 oldugunds, su ihtiyacr yaklasik %13
oraninda artmistir. BZT ikameli gcimentolarda da benzer
sekilde ikame orani arttikga su ihtiyacindaki artis kademeli
olarak artmaktadir. BZT ikamesinden kaynaklanan yuksek
derecede su ihtiyaci ¢imentolu sistemlerin islenebilirligini
olumsuz etkilemektedir. GUnumuzde asin su ihtiyacini
kesmek icin yuksek oranda su azaltici kimyasal katkilar
kullanilabilmektedir  (Tekin&Tekin, 2018). Aslinda dogal
puzolanlar, ince taneli olmalarl sebebiyle ve cimentonun
yerine kullanildiklarinda toplam kohezyondaki azalma
sebebiyle gimento harci ve beton Uzerinde kayganlastirici
bir etki de olusturmaktadirlar. Bu etki taze betonun
kivamini ve dolayisiyla islenebilirligini iyilestirmektedir.
Ancak dogal puzolanlar, gimentonun toplam 6zgul yuzeyini
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In the third stage of the study, cement pastes were
produced according to TS EN 196-3. Stondard
consistency, setting times and soundness tests were
carried out according to TS EN 196-3 as well. In the
fourth stage, mortar samples were produced from each
cement according to TS EN 196-1. Flow table test was
carried out according to ASTM C230 before the mortars
were molded. Afterwards, flexural strength test and
compressive strength test were performed on 4x4x16 cm
sized mortar specimens at the age of 2, 28 and 90 days.
In the experiments, 2 and 4 mortar specimens were used
for flexural and compressive strength tests, respectively.
Moreover, water absorption test was performed on the
hardened mortars at the age of 2 and 28 days according
to ASTM C948, and capillary water absorption test was
performed on the hardened mortars at the age of 28
days according to ASTM C 1585.

3. Results and discussions
3.1. Cement paste experiments

The results from stondard consistency, setting time
and soundness tests are given in Figure 6. While the
water consistency of reference cement was 316%,
water consistency of BZCE was up to 45.6%. The water
requirements of BZC1, BzZC2 BZC3, BZC4, BZC5 and
BZC6 increased 1.8%, 3.4%, 5%, 6.8%, 10.8% and 14%,
respectively. Increment of water consistency of BZC
type cements is resulted from specific surfaces of BZC's
due to the macro porous structure of BZT. Moreover,
the clinoptilolite and hoylandite structure of BZT is also
a reason for excessive water need (Bilim, 2071). Bilim
(2077) used zealite from Gérdes region at 30% instead of
CEM | type cement. At that ratio, the water requirement
of its was measured as 54%, initial setting times
was measured as 290 min, the final setting time was
measured as 383 min. In the study, silica fume was also
used as a mineral additive. Moreover, plasticizer was also
used at ratios between 1% -10% as a chemical additive.
When the zeolite ratio was 30% in the study, the water
requirement increased by approximately 13%. Similarly,
as the BZT replacement ratio in cements increases,
the water demand increases grodually. The high-water
demand due to the BZT substitution adversely affects
the workability of cement systems. Today, high water-
reducing chemical additives can be used to prevent
excessive water requirement (Tekin&Tekin, 2018). In fact,
natural pozzolans, due to their fine grain size, cause a
decrease in total cohesion when they are used instead of
cement. Thus, natural pozzolans also create a lubricating
effect on cement mortar and concrete. This effect
improves the consistency and hence workability of fresh
concrete. However, natural pozzolans can also increase
the water requirement as they increase the total specific
surface of the cement. As the ratio of pozzolan in cement



arurdiklan icin su intiyacini da artirabilmektedirler. Puzolanin
gimentadaki ikame orani arttikga, narmal kivam igin gerekli
su miktar da artmaktadir. Ancak trasli ¢imentolarda %30
ve UstU ikame oraninda su ihtiyact kayda deder derecede
degisim gostermemektedir (Erdogdu,1996; Erdogdu
vd,20089).
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increases, the amount of water required for normal
consistency also increases. However, in trass cements,
the water requirement does not change significantly
at a replacement rate of 30% or higher (Erdogdu,1996;
Erdogdu vd,2009)
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Sekil 6: Uretilen ¢imentolarin standart kivam icin gerekli su miktarlari ile priz baslangig ve sanu sureleri
Figure 6 : The standard consistency test result and b) setting time test results

Sekil 6b'de verilen priz baslangig ve bitis deney sonuglaring
gore; referans ¢imento hamurunun prizi yaklasik 3 saatte
baslamig, 4 saatte bitmistir. BZT ikamesinin %20 oranina
kadar priz surelerinde onemli artig olmazken (uaklasik
20 dk gecikme), %30 ve %40 ikame oranlarindaki
gimentolarda priz baslangici ve bitisi yaklasik 1er saat
otelenmistir. Bilindigi gibi TS EN 196-3'e gare gimentalarin
priz baslangicr 1 saatten az, priz bitisi 10 saatten fazla
olamaz. Bundan dolayi, Uretilen cimentolar priz sureleri
bakimindan TS EN 1S6-3 ile uyumludur.

Hacim genlesmesi deney sonuglarina gare; cimentolarin
hacim genlesmeleri T mm - 2 mm arasindadir. BZT
ikamesi ¢imento hamurlaninin hacim genlesmelerine
olumsuz etki gostermemistir. Kimyasal analiz sonuglarina
gore, BZT'nin SO3, MgO ve Ca0 oranlari sirasiyla %0,29,
%71,29 ve %3,85 olarak belirlenmistir. CEM | cimentosunda
serbest Ca0, MgO ile SO3 oranlari sirasiyla %0,49, %2,57
ve %2,87 olarak belirlenmigtir. Bilindigi gibi ¢cimentolarda
hacim genlesmesine sebep olan bilesenler Ca0, MgO
ve kukurtlo bilesenlerdir. Cimento suyla birlestiginde, bu
Uc yapi suyla reaksiyona girerek hidroksi molekullere
donusmektedir. Boylece MgO - Mg(OH)2'ye donuserek
yaklasik 25 kat (Han vd, 2074), Ca0 - Ca[OH),'ye
donuserek yaklasik 2 kat (Funayama vd, 2019) ve SO3 -
alciya doniserek yaklagik 2,3 kat (Al-galawi and Hassoon,
2016) hacim genlesmesine sebep olmaktadir. BZT'nin

According to the test results given in Figure 6b; Setting of
the reference cement paste started in about 3 hours and
finished in 4 hours. While there is no significant increase in
setting times up to 20% replacement ratio (approximately
20 minutes delay), the initial and final setting times in 30%
and 40% substituted cements are delayed by approximately
between 30 min - 2 hours. As it is known, according to TS
EN 196-3, the initial setting time of cements cannot be less
than 7 hour and the final setting times cannot be more than
10 hours. Therefore, the produced cements comply with TS
EN 196-3 in terms of setting times.

According to the cement soundness test results, volume
expansion of cements is abserved between 1 mm - 2 mm.
BZT replacement did not have a negative effect on the
volume expansion of cement pastes. According to the results
of chemical analysis, SO3, MgO and CaO ratios of BZT were
determined as 0.29%, 1.29% ond 3.85%, respectively. The
ratios of free CaO, MgO ond SO3 in CEM | cement were
determined as 049%, 257% and 2.87%, respectively. As
it is known, components that cause volume expansion
in cements are Ca0, MgO and sulfur components. When
cement combines with water, these three structures react
with water and turn into hydroxy molecules. Thus, when
MgO, Ca0 and SO3 transforming into MglOH)2, CalOH),
and gypsum, respectively, volume of these substances
are increase approximately 2.5 times (Hon et al, 2074), 2

Cimento ve Beton Diinyast / Sayr: 146 / Temmuz - Agustos 2020
Cement and Concrete World / No: 146 / July - August 2020

=
=
[l
S
N
=3
@)
s
5
=
24
A
=

61



:
=
=
-
m
)
%
=
-

62

genlesmeye sebep olabilecek bilesenleri gimentodan
daha azdir, ancak 0zgul yuzeyi cimentoya gore daha
buyuk oldugu igin referans gimentosundan 2 kat daha
fazla genlesmeye sebep olmustur. Ancak, bilindigi gibi TS
EN 196-3'e gore cimentalarin hacim genlesme degerleri
10 mm'den fazla olamaz. Boylece Uretilen ¢imentolarin
hacim genlesme bakimindan uyumlu oldugu soylenebilir.

3.2. Cimento taze harg ve mekanik mukavemet
deneyleri

Calismada Uretilen taze cimento harclarn  Uzerinde
oncelikle islenebilirlik ile ilgili bilgi edinebilmek amaciyla
yayllma deneyi gergeklestirimistir.  Yayllma deney
sonuglart metrik olgum ve yayilma tablasinin ¢apina gore
(254 mm=%100) olusturulmus yuzdelik hesaplari halinde
Sekil 7'de verilmistir. Deney sonuglarina gore gimento
harglarinin yayilmalari (islenebilirlik] BZT ikame orani
arttikga azalmistir. Bunun sebebi ikame yapilan BZT'lerin
yuksek 0zgul yuzeye sahip olmalari ve bu sebeple asin
adsorbe su ihtiyaglarinin olmasidir. Yayilma tablasi deney
sonuglarr ¢imento  harcinin iglenebilirligi - bakimindan
degerlendirildiginde, referans harcinin yayilma degeri
%100 olarak kabul edilirse; BZT'nin gimentodaki ikame
orani arttikga islenebilirlik sirasiyla %77, %154, %256,

%30,8, %43,6 ve %487 oraninda azalmaktadir.

times (Funayama et al, 2019) and 2.3 times (Al-galawi and
Hassooni, 2016), respectively. BZT's components that can
cause expansion are less than cement However, as its
specific surface is larger than cement, it caused 2 times
more expansion than reference cement. However, as it is
known, volume expansion values of cements cannot be
more than 10 mm according to TS EN 196-3. Thus, it can be
said that the cements produced are compatible in terms of
volume expansion.

3.2. Fresh and hardened state properties of
cement mortars

Initially, in order to get information about workability,
the flow table test was carried out on the fresh cement
mortars. The flow table test results are given in Figure
7 as percentage calculations according to the diometer
of the spreading table (254 mm = 100%) and the metric
measurement with tape measure. According to the
experimental results, the spreading values (workability)
of cement mortars decreased as the BZT substitution
ratio increased. The reason for this is that the substituted
BZTs have a high specific surface and therefore they
need excessively adsorbed water. According to the flow
table test results, if the spreading value of the reference
mortar is accepted as 100%, As the substitution rate of
BZT increases, the workability decreases by 7.7%, 15.4%,
25.6%, 30.8%, 43.6% and 48.7%, respectively.

preading diameter
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Sekil 7: BZT ikameli har¢larin yayilma deney sonucu

Figure 7 : Flow table test results of the cement mortars

Uretilen cimentolarla hazirlanan standart harg Grnekler
Uzerinde gerceklestirilen 2, 28 ve 270 gunluk edilime ve
basing dayanimi deney sonuglan Sekil 8'de, su emme ve
kapiler su emme deney sonuglart Sekil 9'da verilmistir.
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The flexural and compressive strength test results
performed on standard mortar samples are given in Figure
8, water absorption and capillary water absorption test
results are given in Figure 9. As the BZT replacement



Cimento harglarnnin 2 ve 28 gunlik edilme dayanimi deney
sonuglar referans numunelerine gore BZT ikame orani
artukga sirasiyla muhtelif oranlarda azalirken, ¢imento
harglaninin 270 gunluk egilme dayanimi deney sonuclar
referans numunelerine gore BZT ikame orani arttikga %10
ikame oranina kadar artig, %710 ikame oranindan sonra egilme
dayanimlarinda azalma olmustur. Bunun sebebi puzolanik
aktivite ile aciklanabilir. Puzolanik aktivitede, dogal puzolanlar
Klinkerin hidratasyonu sonucu olugan Ca(0H)2 ile tepkimeye
girer bu nedenle su ilavesinden sonra ortamda Ca(0H)2
birikene kadar Portland cimentasuna seyreltici bir etki yapar.
Ama zamanla Ca(0H)2 birikmesi sonucunda ve puzolanlarin
bu bilesenlerle reaksiyonu neticesinde harcin dayanimi
artar. CEM I tipi cimentoya mineral katki ikamesi sonucunda
¢imentonun olusturdugu  badlayici C-S-H olusumlarinin
miktar erken sireglerde azalr ve bundan dolay erken
egilme dayanimlarn dasha dusuk elde edilir (Cavdar, 2014)
Ancak nitelikli kur ile nihai dayanimin referans numunesi
ile karsilastinimasl sonucu ya esdeder sonuglar verir ya da
daha yuksek degerlere ulasilir (Mehta&Monteiro, 2006).

ratio increased, the flexural strength of cement mortars
decreased for 2nd and 28th days. Flexural strength
of cement mortars on 270-day increased till 10% BZT
replacement, however, Flexural strength decreased after
10% BZT replacement. This is due to pozzolanic activity. In
pozzolanic activity, natural pozzolanes react with CalOH)2
formed as a result of the hydration of the clinker. After
the addition of water, it has a diluting effect on Portland
cement until CalOH)2 accumulates in the environment
However, over time, the strength of the mortar increases
as a result of the accumulation of CalOH)2 and the reaction
of pozzolan with these components. As a result of replacing
mineral additives to CEM | type cement, the amount of
binder C-S-H formed in the cement decreases in early
processes. Therefore, early bending strengths are obtained
lower (Cavdar, 2014). However, with qualified curing, the
result of comparing the final strength with the reference
sample gives either equivalent results or higher values are
reached (Mehta & Monteiro, 2006)
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Sekil 8: Mekanik mukavemet deney sonuglari; dayanim-ikame orani korelasyon edrileri

Figure 8 : Correlations between strength and replacement ratio of BZT

Sekil 8'de edilme ve basing dayanimlari sonuglarinin BZT
ikeme oranina gore korelasyon egrileri olusturulmustur.
Korelasyon egrilerine gore edilme ve basing dayanimlar
benzer davranis gostermektedir. Deney sonuclarina gore
kontrol harcinin erken basing dayanimi ortalama 27 MPa, 28
gun basing dayanimi ortalama 59 MPa olarak bulunmustur.
Referans harci 270 gun yasinda 2 gun yasina gore yaklasik
olarak %140, 28 gun yasindan sonra 28 - 270 gun yaslar
arasinda yaklasik %10 oraninda dayanim kazanmistir.
Normal kosullarda alit cimentolarinda ilk 28 gunluk suregte
C3S'in buyuk ¢ogunlugu nitelikli kar ile ¢ozanUr ve hidrate

In Figure 8, correlation curves of flexural and compressive
strength results are created based on the BZT substitution
ratio. As it can be seen on Figure 8 that the flexural ond
compressive strengths shows similor behavior according
to the correlation curves. According to the test results, the
early and 28th days compressive strengths of the reference
mortar was obtained as average 27 MPa and 59 MPg,
respectively. The compressive strength of the reference
mortar increased approximately 140% between 2-270
days. It gained about 10% strength between the ages of 28
- 270 days. Under normal conditions, most of the C3S in
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olur (Mehta&Monteiro, 2006, Tokyay, 2016). Bundan
dolayr erken dayanimlar yuksek cikarken geg dayanimlar
beklenenden az olur.

Basing dayanimi sonuglarina gore, %5-%20 ikame oranina
sahip harglarin erken basing dayanimlar arasinda tnemli
bir fark olusmadidl, ancak %20'den fazla ikeme oranlarinda
erken basing daysnimlarinda azalma gozlenmektedir.
Mineral bilesenlerinyuksekincelikleri sebebiyle karngimdaki
dolgu malzeme miktari artmis ve buna bagh olarak erken
basin¢ dayanimlari dengelenmistir. Ayrica %5-%30 ikame
oranina sahip cimentolarin 28 gun yasindaki basing
dayanimlari 42.5 N/mm2'nin Ustunde oldugu belirlenmistir.
BZT ile %40 ikame oraninda 270 gunluk basing dayanimi
325 N/mm2den yuksek oldugu gozlenmistir. Bir
arastirmada yuksek aktiflige sahip bir tuf kullanimiyla C3S
hidratasyonunun hizlandigi tespit edilmistir (Massazza,
1992; Erdogdu,2009). Gergeklestirdigimiz bu galismada
kullanilan CEM | tip gimentosunda C3S (alit) miktar yaklasik
%70 oraninda olup, C2S (belit) bulunmamaktadir. Alit
cimentosu olarak da adlandirilabilecek olan bu gimentolar
erken dayanimi yuksek cimento niteligindedir. Bu sebeple
C3S'in hidratasyon Urunlerinden olan Portlandit daha
fazla miktarda reaksiyon Urdnu olarak aciga cikmakta ve
yUksek aktiflige sahip BZT'lerin ikame oranlari arttkga
hidratasyon Urdnu olarak olugan Portlandit ile tepkimeye
girerek fazladan CSH Ureterek dayanimin surekli artmasina
sebep olmustur.

28 gunluk basing dayanimlari %100 olmak Uzere, referans
¢gimentosunda 2 gunluk basing dayanimi gelisimi %46
olarak hesaplanmistir. %5 ve %10 BZT ikameli ¢imento
harglar hari¢ diger BZT ikame oranlarinda dayanim gelisimi
azalmistir. %40 BZT ikamesiile erken basing dayanimindaki
gelisim %34 olarak hesaplanmigtir. 270 gun yasindaki
referans cimentosu %7110 oraninda dayanim kazanirken,
%40 BZT ikameli cimento harcinin basing dayanimi
gelisimi %134 olmustur. Boylece, mekanik mukavemet
deney sonuglarina gore gimento Uretiminde gimentonun
yerine BZT %5 - %30 oranlarinda kullanilabilir. Boylece
CEM 11 42.5R ve CEM Il 42.5N tipi gimentolar Uretilebilir.

3.3. Cimento sertlesmis harg fiziksel 6zellikler

Uretilen gimentolar Gzerinde 2 ve 28 gun yaslarnda
gerceklestirilen su emme deneylerinden elde edilen
gorunur bosluk orani (porozite) sonuglar ile 28 gun
yasinda gergeklestirilen kapiler su emme deneyinden elde
edilen kapiler su emme katsayilari ile ilgili bilgiler Tablo 3'te
verilmigtir. Tablo 3'e gore, tum ikame oranlarinda paorozite
zamana bagll olarak azalmistir. Erken yastaki porozite
oranlarina gore, ikame orani arttikga gorUnur porozite
artmistir. Cunku ayni s/¢ ile Uretilen harglarda ikame oran
artukea islenebilirlik azalmistir, bununla birlikte porozitenin
arttgr gozlenmistir. Ancak ilerleyen sureclerde tum BZT
ikameli harclarda porozite cesitli oranlarda azalmaktadir.
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alite cements dissolves and hydrates with qualified curing
in the first 28 days (Mehta & Monteiro, 2006, Tokyay, 20176).
Therefore, in alite cements early strengths are obtained
higher, while late strengths are obtained less than expected.

According to the compressive strength results, there is
no significant difference between the early compressive
strengths of mortars with a substitution ratio of 5% to 20%,
but a decrease in early compressive strength is observed
at replacement rates of more than 20%. Due to the high
fineness of the mineral components, the amount of filling
material in the mixture has increased ond consequently
the early compressive strengths are balanced. In addition,
it has been determined that the compressive strength of
the cements with 5-30% replacement ratio at the age of
28 days is above 425 N/mm2. Compressive strength of
BZCE on 270th day is obtained higher than 32.5 N/mme.
In @ study, it was determined that C3S hydration was
accelerated with the use of a highly active tuff (Massazza,
1992; Erdogdu,2009) In the CEM | type cement used in
this study, the amount of C3S (alite] is gpproximately 70%
(according to the bogue formula) whereas C2S (belite] is
absent. These cements, which can also be named as alit
cement, are called high early strength cement. For this
reason, Portlandite, which is one of the hydration products of
C3S, emerges as a higher amount of reaction product. Thus,
as the rate of substitution of highly active BZTs increases, it
reacts with Portlondite, and so it produces more CSH and it
causes a continuous increase in strength.

When the 28-day compressive strength of all cements is
assumed to be 100%, the 2-doy compressive strength
development of the reference cement is calculated as
46%. Except for 5% and 10% BZT replacement cement
mortars, strength development has decreased in other
BZT replacement rates. With 40% BZT replacement, the
improvement in early compressive strength was calculated
as 34%. While the 270-day-old reference cement gained
110% strength, the compressive strength improvement of
40% BZT replacement cement mortar was 134%. Thus,
according to the mechanical strength test results, BZT
can be used at 5% - 30% instead of cement in cement
production. Thus, CEM Il 425R and CEM Il 425N type
cements can be produced.

3.3. Physical properties of hardened cement
mortars

The results of the water absorption test performed at the
age of 2 and 28 days and the results of the capillary water
absorption test performed at the age of 28 days are given
in Table 3. According to Table 3, porosity decreased by time
in all replacement rates. According to early porosity rates,
apparent porosity increased with increasing substitution
rate. Because in the mortars produced with the same w/c, as
the substitution rate increases, the workability decreased,
however, it was observed that the porosity increased.



Bu oranlar referans harcinda yaklasik %11 iken, ikame
orani artukea sirasiyla yaklasik %20, %175, %16, %38,
%54 ve %58 olarak hesaplanmistir. Elde edilen sonuglar,
Tekin (2012)in bilgisayarl tomografi metodu kullanarak
ilk 100 gun iginde hesaplanan pomza tozu ikameli
gimentolarda porozite gelisimi verileriyle ortusmektedir.
BZT ikame orani arttikga porozitenin zamana bagl olarak
azalmasinin sebebi puzolanik aktivitedir. Yani, cimentonun
hidratasyon Urunlerinin hare bosluklarini kapatmasi ile
har¢ igindeki kati hacmin artmasindan kaynaklanmaktadir
(Mehta vd, 2016).

However, porosity decreases at various rates in all
BZT substituted mortars in the following periods. While
these rates were approximately 11% for the reference
mortar, apparent porosity of BZCT to BZC6 decrease
as approximately 20%, 17.5%, 16%, 38%, 54% and 58%,
respectively. The results obtained coincide with the data
found by the computed tomography method of Tekin
(2072). The reason for the decrease in porosity over time
is the pozzolanic activity. That s, it is due to the fact that
the cement’s hydration products close the mortar voids
ond the solid volume in the mortar increases (Mehta et
al, 2016).

({‘ir_nento BZT G_iiriiniir G_ériinﬁr Kapiler Su_ Emme
tipi/Cement (%) Porozn_te/P;pparent Poroz_lte/i\pparent Kats_aynsnICapl!Iary watel;
type porosity (%) 2G/D porosity (%) 28G/D absorption coefficient (kg/m®.sa)
R 0 17,24 15,29 6,22

BBTC1 5 16,35 13,13 3,87

BBTC2 10 17,71 14,62 3,13

BBTC3 15 18,44 15,51 5,68

BBTC4 20 22,41 13,82 5,97

BBTC5 30 22,91 10,47 6,20

BBTC6 40 24,69 10,34 7,88

Tablo 3: Sertlesmis ¢cimento harg numunelerinin bazi fiziksel dzellikleri

Table 3 : Correlations between strength and replacement ratio of BZT

Tablo 3'te verilen kapiler su emme deney sonuclarinag
gore, kapiler su emme katsayisi BZT ikame orani %5-%30
arasinda azalirken %40 oraninda referans cimentosuna
gore yuksek dederde oldugu gorulmektedir. Bunun temel
sebebi %40 ikame oraninda Uretilen ¢imento harglarinin
islenebilirliginin  oldukga dusuk olmasi ve bu sebeple
gozenekKliliginartmis olmasidir. Budurum porozite verileriyle
de ortUsmektedir. Ayrica kapiler su emme katsayilar %5-
%10 ikame oranlarinda yuksek oranda azalma gosterirken,
%15 ve sonrasinda artig edilimindedir. Bunun sebebi yine
islenebilirlik ile ilgili oldugu dusunulmektedir. %10 BZT
ikamesi ile Uretilmis ¢cimento harglarinin kapiler su emme
katsayilari traverten turu dodal taslar, gazbeton, beton ve
bims bloktan daha dusuktur (Ozdemir, 2002).

4. Sonuglar

Bayburt beyaz zealitik tUfunun portland cimentosunda
%40'a kadar ikeme edilerek Uretilen yeni cimentolar
Uzerinde gerceklestirilen deneyler sonucunda Bayburt
beyaz zeolitik tufunin Portland cimentosunun yerine
%30'a kadar kullanilabilecegi belirtlenmistir. Boylece %5
- %15 ikame oranlart ile CEM Il 42.5R tipi ve %20 BZT
ikame orani ile CEM Il 42.5N tipi cimento Uretilebilecektir.
Yapilan uzun sureli (270 gunluk) galismada dayanimlarin
puzolanik aktivite sebebiyle artudl gozlenmistir. Ayrica

According to the capillary water absorption test results
given in Table 3, while the capillary water absorption
coefficient decreases at 5-30% BZT substitution,
moreover, capillory water absorption coefficient of
BZC6 is still higher than the reference cement. The main
reason for this is that the workability of cement mortars
produced at 40% replacement ratio is very low and
therefore the porosity has increased. This situation also
overlaps with the porosity data. In addition, while capillary
water absorption coefficients show a high decrease in
substitution rates of 5-10%, they tend to increase after
15% substitution ratios. The reason for this is thought
to be related to workability as well. Capillory water
absorption coefficients of BZC2 are observed lower
than travertine type natural stones, cerated concrete,
concrete and pumice block (Ozdemir, 2002).

4. Conclusions

As a result of the experiments carried out on new
cements produced by substituting Bayburt white zeolitic
tuff up to 40% in Portland cement, it has been stated that
Bayburt white zeolitic tuff can be used up to 30% instead
of Portlond cement. Thus, CEM Il 42.5R type cement
with 5% - 15% replacement rate and CEM Il 425N type
cement with 20% BZT replacement rate can be produced.
In the long-term (270 days) study, it was observed that the
strengths increased due to pozzolanic activity. In addition,
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erken dayanimlarda anlamli azaliglar olmamis ve bu
sebeple hem N hem de R tipi gimentonun Uretilebilmesi
mUmkun olmustur. Calismada algi tasi ilaveli CEM | tipi
¢imentonun kullanildigi dusunuldugunde, BZT'nin hem
priz surelerine hem de erken dayanimlara olumlu etkiler
olusturdugu goralmastur. Uretilen cimento  harglarinin
taze haldeki islenebilirlik kayiplan %303 kadar ¢ikmistir.
Ancak bu iglenebilirlik kayiplari mekanik mukavemetlerde
uzun surede olumsuz sonuclara sebep olmamistir.
Uretilen cimento harclarinin hem porozite hem de kapiler
su emme katsayllar kabul edilebilir seviyelerde oldugu
gozlenmistir. BZCS ve BZC6'nin dzgul agirhginin CEM |
tipi cimentodan yaklagik 200-250 kg daha hafif oldugu
gorulmektedir.
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there was no significant decrease in early strengths and
therefore it was possible to produce both N and R type
cement. Considering that CEM | type cement with gypsum
was used in the study, it was seen that BZT had positive
effects on both setting times and early strengths. The
workability loss of the produced cement mortars in fresh
form has increased up to 30%. However, these workability
losses did not cause negative results in mechanical strength
in a long time. Both porosity and capillary water absorption
coefficients of the cement mortars produced were observed
to be at acceptable levels. Moreover, in the new produced
cements specific weights are lower values than the CEM |
type cement. It is observed that the specific weight of the
BZCS5 and BZCE6 are approximately 200-250 Kg lighter than
the CEM I type cement.
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1. GIMENTO

11. Cimento Kimyasi
1.1.1. Cimento Klinkeri icin Termodinamik Veriler

Theodore Hanein, Fredrik P.Glasser, Marcus N.Bannerman,
Cement and Concrete Research, Volume 132, Haziran
2020.

Bir hammadde karnisiminin  piro-iglenmesiyle Uretilen
cimento Klinker fazlaninin oranlar, genellikle 1930'1arda
olusturulan Bogue denklemleriyle tahmin edilir; ancak,
Bogue ysklasimi uygulanabilirligi  agisindan  sinirhdir.
Cimento endUstrisi yenilikgi ve daha gevre dostu gimento
klinker formulasyonlari ve Uretim suregleri aramasi
nedeniile bu bir zorluk teskil etmektedir. Bunlar genellikle
Bogue denklemlerinin sinirlamalarinin dtesine gegmekte
ve daha esnek yaklasimlar gerektirmektedir. Modern
termodinamik hesaplamalar bu esneklige izin vermektedir,
ancak Ucretsiz olarak bulunmayan ve genellikle
diger uygulamalar igin ozellestiriimis veritabanlarina
dayanmaktadirlar. Bu c¢alisma, stokiyometrik Kklinker
fazlari icin termodinamik veriler ve yeni bir veri seti
sunmustur. Veri seti dogrulanmis ve uygulamasi ornek
olay incelemeleri ile gdsterilmistir. Mevcut Gibbs enerji

minimizasyon ¢ozumleyicileri/yaziimiile kullaniimak Gzere

aynistinilabilen verileri igeren elektronik CSV dosyalar, bu

makale ile birlikte ek materyal olarak dagitiimaktadir.

Anahtar Kelimeler: Klinker, Termodinamik, Veri Seti, Derleme

1.2. Katkilar

1.21 Karbondioksite Maruz Kalan Alkali Aktif
Curuflu Cimentolarda Faz Evriminin Termodinamik
Modellemesi

Xinyuan Ke, Susan A. Bernal, John L.Provis, Barbara
Lothenbach, Cement and Concrete Research, Volume 136,
Ekim 2020.

Cimentolu malzemelerin atmosferik CO, ile etkilesim-
lerinden kaynaklanan karbonatlagsmasi, dayanikliliklarini
tehdit eden ana bozunma mekanizmalarindan biridir. Bu
galismads, hizlandinlmig bir karbonatlasma ortamina ma-
ruz kalan alkali ile aktiflestiriimis curuflann faz evrimini tah-
min etmek i¢in yeni bir termodinamik madel sunulmustur.
Bu model, kullanilan dékme curuf kimyasi ve aktivatorleri
dikkate alarak, karbonatll alkali aktif curuf ¢imentolarinin
faz birlegimlerini % 1 v/v CO, kosullarinda CO, aliminin bir
fonksiyonu olarak ongdrmektedir. Ana baglama jeli, bir al-
(N)-A-S-H), ikincil re-
aksiyon Urunleri Ca-Al ve Mg-Al katmanli ¢ift hidroksitler

kali kalsiyum aluminosilikat hidrat (C-
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ve amorf aluminosilikat jellerin fizikokimyasal dzelliklerine
iliskin karbonatlasma islemi sirasinda meydana gelen de-
disiklikler simdle edilmis ve tartisiimistir. Termodinamik mo-
delin 6ngoruleri literstUrden elde edilen deneysel verilerle
iyi bir uyum icindedir ve bunun alkali ile aktiflestirilmis cu-
ruflu gcimentolarin uzun vadeli performansini tahmin etmek
icin degerli bir ara¢ oldugunu gostermektedir.

Anahtar Kelimeler: Reaksiyon, Termodinamik Hesaplamalar,
Karbonatlagma, Alkali Aktif Cimento

1.2.2 Nano Metakaolin iceren Siradan Portland
Cimentosunun Mekanik Ozellikleri

Ahmed Taha Hassan, Egyptian Journal of Physics, Article
6, Volume 48, Issue 1, 2020.

Bu c¢alismadas, kristal kaolin granulleri nano dlcekli bir
boyuta ulagana kadar bir bilyall 6gutme makinesinde
ogutulmustur. Nano kaalin, 1sil islemle aktive edilmistir.
Nano kaolini kristal fazdan amorf faza aktarmak igin nano
kaolin 750 °C'de 2 saat Isitilmistir. Aktive edilmis amorf
nano metakaolin, diferansiyel termal analiz (DTA), X-isini
kinnimi (XRD) ve taramali elektron mikroskobu (SEM) ile

incelenmistir.

Aktive edilmis nano metakaolin, cimento agirhiginin % 2, %
4, % 6, % 8 ve % 10'u gibi farkl oranlarda dedistirilmistir.
Basing dayanimi, 3, 7, 14 ve 28 gunluk farkl kirleme
suUrelerinde 6lculmustur. Nano kaolinin sl islemi, tane
boyutunun kigUlmesiyle kristal yapidan amorf faza
degismesine yol acmaktadir. Nano metakaolin % 10
konsantrasyonunda basing dayaniminin arttgl agikeca

gorulmustar.

Anahtar Kelimeler: Cimento, Pasts, Mekanik ozellikler

2. BETON

21. Mekanik Ozellikler

211 CO, ile Muamele Edilmis Geri Déniistirilmis
Ince Agrega Dahil Olmak Uzere Betonun Dayanim,
Biziilme, Sinme Ve Dayaniklihk Ozellikleri

Gombosuren Chinzorigt, Myung Kwan Lim, Myoung youl
Yu, Hyuk Lee, Odontuya Enkbold, Donguk Choi, Cement
and Concrete Research, Volume 136, Ekim 2020.
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Geri donusturulmis agrega betonun dayanim gelisimi,
buzulme ve sunme davranisinin yani sira karbonatlasma
ve KklorUr iyonu penetrasyonu gibi dayaniklilik yonleri
arastinlmistir.  Kontrol  betonu haricinde, dogal ince
agrega, % 0, % 15 % 30 veya % 50 oraninda geri
donusturdlmus ince agrega ile degistirilirken, dogal iri
agrega tamamen geri donusturilmus iri agrega (RCA) ile
degistiriimistir. Iki farkli geri donUstirilmis ince agrega
kullanilmistir: Geri donusturiimis ince agrega (RFA) ve
CO, ile muamele edilmis geri dondsturdlmus ince agrega
(CRFAJ. Test edilen her yasta geri donusturilmus agrega
betonunun basing dayanimi, kontrol betonunkinden az
bulunmustur. Geri donUsturdlmds ince agreganin CO,
ile muamelesi, yalnizca agreganin fiziksel ozelliklerini
degil, ayni zamanda geri donusturdlmus agrega betonun
dayanimini  da iyilestirmistir.  Basing  dayanimindaki
azalmanin, % 100 RCA+% 15-% 50 RFA degistirme
seviyesinde % 19 veya daha az iken, 28 gun sonra % 100
RCA+% 15-% 50 CRFA degistirme sevigyesinde % 11 veya
daha az oldugu gorulmustur. 300 gune kadar buzulme ve
sunme olculmustdr. % 100 RCA ile betonun buzdlmesi,
kontrol betonunkinden % 712 daha fazla iken, % 100
RCA+% 30 RFA veya % 30 CRFA ikamesi olan betonlarin
buzUlmesi yaklasik % 25-30 oraninda artmistir. SUnme
testinde, geri donusturdlmus tim agrega betonlarinin
sunme katsayisi ve spesifik sunmesi, kontrol agrega
betonuna gore yaklasik % 20-35 artis gostermistir. Geri
donustUrulmis ince agreganin CO, ile muamelesi, geri
donusturdlmus agrega betonun dayaniminda % 15'e
varan artisla sonuglanmigtir, ancak buzulme ve sunme
Uzerinde cok az gelisme gostermistir. Karbonatlasma
ve Klordr iyonu penetrasyonu agisindan degerlendirilen
geri donusturulmus agrega betonun dayanikliigi, kontrol

betonunkinden az bulunmustur.

Anahtar Kelimeler: Geri Donusturulmus Ince Agrega CO,
Muamelesi, Dayanim, BuUzulme, Sunme, Hizlandirnlmig

Karbonatlasma, Klorur iyon Penetrasyonu

2.2. Katkilar
2.21 Cimento Betonunda Bir Agrega Olarak
Palmiye Kabugu Yaginin Kullanimi: Bir inceleme

Hussein MHamad, Blessen Skariah Thomas, Bassam
Tayeh, Fadzil MYahaya, Khairunisa Muthusamy, Jian
Yang, Construction and Building Materials, Volume 265,
30 Aralik 2020.



Insaat malzemelerine yanelik hizli gelisme ve artan

talep, geleneksel ingaat malzemelerinin  dusuk
performans gostermesine neden olmustur. Geleneksel
yap!r malzemelerinin  Uretimi 6nemli olgUde elektrik
ve yenilenemeyen kaynaklar tuketir ve atmosfere
istenmeyen karbondioksit (CO,) gazlarinin salinmasina
neden olur. Bu nedenle, gerekli ingast malzemelerini
mevcut tarimsal atiklardan karsilamak icin  beton
Uretiminde yeni gcevre dostu malzemeler benimsenmelidir.
Bu makale, bir ingaat malzemesi olarak palmiye kabugu
uaginin (OPS) uygulamasina iliskin onceki galigmalar
gozden gecirmektedir. OPS, trapikal Ulkelerde yaygin
olarak kullanilan tarimdan arta kalan malzemelerden
biridir. Kabul edilebilir performansa sahiptir ve hafif
agrega igin minimum gereksinimleri Karsilayabilir. OPS'nin
kullanimi ve cimento betonunun taze, sertlesmis ve
dayanikliik ozellikleri Uzerindeki etkisi ile ilgili onceki
arastirma galismalar hakkinda kapsamli bir inceleme
tartigiimaktadir.  Aynntil - bir - incelemeye dayanarak,
cimento betonunda OPS'nin kullanimina iligkin sonraki

kesifler igin talimatlar vurgulanmistir.

Anahtar Kelimeler: Palmiye Kabugu Yag,, Tanimsal Atik,

Yenilenemeyen Kaynaklar, Surdurdlebilirlik, Kaba Agrega

3. KARBON YAKALAMA

3.1 Gimento Endiistrisi icin Karbondioksit
Ayirma Sireci

Min HyeYoun, Ki Tae Parka, Ye Hwan Lee Seong-Pil Kang,
Sang Moon Lee, Sung Su Kim, Young Eun Kim, You Na
Ko, Soon Kwan Jeong, Wonhee Leea, Journal of CO,
Utilization, Volume 34, Pages 325-334, Arallik 2019.

Cimento endUstrisinden salinan dnemli miktarda CO,
nedeniyle, sera gazi emisyonunu ve Kkuresel isinmayl
azaltmak igin gimento Uretim tesislerine uygun bir
co

Cimento endustrisi igin yeni bir genel CO, artma sureci

ayirma islemi gerekmektedir. Bu calismads,

2
onerilmektedir. Bu, ¢imento yan UrUnlerinden KCI ve
CaCl, ekstraksiyonunu, KOH olugumu igin KCI membran
elektrolizini ve ekstrakte edilmis KOH ve CaCl, kullanilarak
CO, yakalama-mineralizasyonunu igermektedir. Bu U¢
asamall sure¢ igin, sonuglarin deneysel kosullara gore

nasil degistidini belirlemek ve islem operasyonu igin

en uygun kosullart bulmaya yonelik cesitli deneyler
yaplmigtir. KCI' ve CaCl, endustrigel gimento firin
tozundan sirasiyla gesitli konsantrasyonlarda saf su
ve HCI c¢ozeltileri kullanilarak ekstrakte edilmistir. KCI
veya KOH kansantrasyonu, sicaklik ve uygulanan akim
yogunlugu ile ilgili elektrokimyasal performansi dlgmek
icin KCI membran elektrolizi gergeklestirilmistir. Tek CO,
Ca/CO0,
degisim ve gaz tutma suresine bagl olarak CO,

yakalama-mineralizasyon sureci, oranindaki
uzaklastirma verimliliginin dlguimesiyle test edilmistir. EK
olarak, uretilen CaCO,'Un saflig, Ca/CO, orani ile iligkili
olarak degerlendirilmis ve CO, uzaklagtirma verimliligi

incelenmistir.

Anahtar Kelimeler: Karbon Dioksit (CO,) Ayirma, Membran
Elektroliz, CO, Mineralizasyonu, Cimento Finn Tozu, Atik

Potasyum Klorur (KCI)
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(imento Endustrisine Elektrik Enerjisi Temini

Cimento sektoru enerji yogun bir endustridir; ancak su anda
enerji bilesiminin yaklasik %12'sini elektrik, geri kalanini ise
gesitli yakitlar olusturmaktadir. Kuru bir proseste toplam
elektrik tuketimi, hammadde hazirlama ve Kklinker Uretimi
(her biri % 25) arasinda esit olarak ayriimakta ve sonrasinda
%43'0 cimento 6gutme isleminde, kalani ise hammadde
istihraci, yaskit 0gutme ve paketleme ve yukleme
islemlerinde kullanilmaktadir. Hem enerji bilesimindeki nispi
payn hem de kullanimlarin yakin gelecekte dedismesi
beklenmektedir.

iyilegtirme Calismalari ve Gelecekteki
Trendler

Yeni ekipmanlara yatinm yapilarak ve mevcut ekipmanlar
iyilestirilerek gug tuketimini azaltmak icin Avrupa'da son on
yllda birgok surekli iyilestirme g¢alismasi yapilmistir. Cimento
fabrikalari, tesisin buyUklugune ve proses teknalojisine bagl
olarak 350 ila 1000 arasinda ve hatta daha fazla galisan
motora (konveyarler, pompalar, kiguk fanlar ve blower
fanlar dahil) sahip olabilir. Bu motorlarin degistiriimesi veya
giderek yayginlasan degisken hiz strtculerinin uygulanmasi
ile guclendirilmesi, ileriye yonelik énemli bir adim atilmasini
saglamistr.

Ozgul enerji talebinin azaltimasinda daha Gnemli adimlar
atimasi igin, bilyal degirmenlerle yapilan cimento 6gutme
isleminden yuksek verimlilige sahip valsli dik degirmenlere
veya yuksek basingli 6gutme valslerine gegmek gibi cok
buyuk guglendirme iglemlerinin yapilmasi gerekmektedir. Bu
tr gelistirmeler igin yapilan yatinm yuksektir. Dolayisiyla,
bunlar cogunlukla, piyasanin durumu Umit verici oldugunda
veya ekipmanlarin hali hazirda gok eski olmalar halinde ve
degistiriimesi gerektidinde gerceklestirilecektir.

Elektrik enerjisi talebi de UrUn dzelliklerine  bagldir.
Cimentonun dayanimi ne kadar yuksek olursa, genellikle o
kadar ince ogutulmesi gerekir ve dolayisiyla degirmenlerde
0 kadar fazla enerji kullanilmasi gerekir. Bu trend, ekipman
verimliligi  artmasina ragmen, elektrik enerjisi talebinin
yUkselmesine yol agabilir.
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Cement is an energy-intensive industry, but currently,
electricity accounts for circa 12% within the energy mix,
while the rest is various fuels. Total electricity consumption
in a dry process is split into equal parts between raw
material preparation and clinker production (25% each),
then 43% for cement grinding and the remaining for raw
material extraction, fuel grinding and for packing and
loading. Both the relative share in the energy mix and the
usages are expected to change in the near future.

Improvements Efforts and Future
Trends

Many continuous improvement efforts were made
in Europe over the past ten years to decrease power
consumption investing in new equipment and retrofitting
an existing one. Cement plants can have from 350 up
to more than 7000 motors in operation (incl. conveyors,
pumps, small fans, and blowers), depending on the size of
the plant and the process technology. Their substitution,
or retrofitting with the application of variable speed drivers,
which are getting more and more widespread, brought a
significant step forward.

For further significant steps in the reduction of the specific
energy demand, huge retrofits like changing from cement
grinding with ball mills to highly efficient vertical roller
mills or high-pressure grinding rolls must be done. The
investment for these kinds of the retrofit is high. Therefore,
they will mainly be carried out if the market situation gets
very promising or if the equipment is already very old and
needs to be replaced.

Electrical energy demand also depends on product
properties. The higher the cement’s strength development,
the finer it typically has to be ground, requiring significantly
more energy in the mills. This trend can lead to a rising
electrical energy demand although the equipment
efficiency improves.
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Kaliteli cimentoya yonelik mevcut piyasa talebi nedeniyle
yuksek verimlilige sahip separatorler simdilerde genis bir
kullanim alanina sahiptir.

Klinker pisirme islemi ile ilgili olarak, termal verimliligi
artiran tedbirler cogu zaman daha fazla elektrik enerjisi
gerektirmektedir.  Ornegdin, modern 1zgarali  sogutucu
tekniklerinin kullaniimasi, termal enerji kullaniminda bir
azalmaya neden olmakla birlikte, elektrik enerjisi tuketimini
artirmaktadir.

Cevresel gerekKlilikler daha siki hale geldiginde 6zgul gug
tuketimi de normal olarak artmaktadir. Aslinds, daha
dusuk toz emisyonu sinir dederleri, hangi teknolojinin
uygulandigindan bagimsiz olarak toz ayrma islemi icin
daha fazla gug gerektirmektedir. Diger bilesenlerin (NO,
veya SO, gibi) azaltimasi igin ek Uniteler kurulmalidir, bu da
elektrik gerektirmektedir. Ornegin, NO, azaltimi igin segimli
katalitik indirgeme (SCR) teknolgjisinin kullanimas, elektrik
enerjisi talebinde 5 kWh/t Klinker duzeyinde bir artisa neden
olmaktadir.

Enerji Verimliligini Artirmanin Diger
Yollari

Yine de, enerji verimliligini daha da artirmak igin gimento
teknolgjisini gelistirme potansiyeli mevcuttur. Kurulan
ekipmanlarin verimliliginin yani sira, yenilenebilir enerji
kaynaklarinin  kesintili olarak kullanilabilmesiyle iligkili
olarak Uretim esnekligine duyulan ilgi artmaktadir. Ogutme
tesisleri gibi Uretim tesislerinin de kolaylikla calistinilabilecek
ve durdurulabilecek sekilde tasarlanmasiyla yenilenebilir
enerjinin kullanimi en Ust dizeye cikarilabilir. Bu, mutlak
enerji talebini azaltmayacak, hatta biraz artiracak, ancak
elektrik Uretiminden kaynaklanan endirekt CO, emisyonlarini
azaltacakrr.

Gelecege bakildiginds, karbon yakalama ve depolama/
kullanma teknolgjilerinin (CCSU)  uygulanmasiyla  Uretim
surecinin kapsamli olarak yeniden yapilandirimasi gerekedbilir.
Bunlar, endUstriyel dlgekte uygulanmalar halinde, yakalama
ve swivilastirma islemi nedeniyle, cimento Uretimiyle iligkili
guc tuketiminin onemli olcide artmasina neden olan
elektrik yogun teknolgjilerdir. Yanma sonrasi teknolojilerin
yani sira oksi-yakit gibi yakalama teknalgjileri, bir hava
ayirma Unitesinde oksijen Uretilmesi, absorban maddelerin
tekrar elde ediimeleri ve CO,’in aynstinimas, saflastinimasi

o o
==

High-efficiency separators have now o broad application
due to existing market demand for quality cement.

Concerning the clinker burning process, measures which
increase thermal efficiency often need more electric
power. For example, the installation of modern grate
cooler techniques causes a reduction in thermal energy
use but increases the consumption of electrical energy.

Specific power consumption normally raised whenever
environmental requirements get tougher. In fact, lower
dust emission limit values require more power for dust
separation, regardless of which technology is applied.
For the abatement of other components (like NO, or
S0,) additional units should be installed which require
electricity. The use of SCR technology for NO,_abatement,
for example, results in an increase in electrical energy
demand of 5 kWh/tclinker.

Other Ways of Improving Energy
Efficiency

Still, there is a potential to improve cement technology
in order to further increase energy efficiency. Besides
the efficiency of the installed equipment, the flexibility
of production is of increasing interest with regard to the
intermittent availability of renewable energy sources.
By designing production facilities like grinding plants in
a way that they can be easily started ond stopped the
use of renewable energy can be maximised. This will not
reduce but rather slightly increase the absolute power
demand but reduce the indirect CO, emissions of power
generation.

Looking at the future, o major reconfiguration of
the production process might be needed due to the
implementation of carbon capture and storage/utilisation
technologies (CCSU). These are electricity-intensive
technologies that if applied on an industrial scale while
cause the power consumption of cement manufacturing
to increase significantly, due to the capture and
liquefaction process. Capture technologies, such as
Oxyfuel as well as post-combustion technologies will
require high power consumption for oxygen production
in an air separation unit, the regeneration of absorbent
agents, and the separation, purification, and compression
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ve sikistinimasl igin yuksek gug tuketimi gerektirecektir.
Dolayisiyla karbon yakalama, gug tuketimini tesis duzeyinde
%50 ila 120 oraninda artiracaktir.

Yenilenebilir Gig Tiketimi

Cimento Uretim prosesi, elektrik enerjisi igin depolama
kapasitelerinin gerekliligini ortadan kaldirarak yenilenebilir
kaynaklarla enerji arzinin yonetimindeki dalgalanmalari
duzeltebilir.

Geleneksel olarak, cimento ureticileri, elektrik enerjisinin
yogun olarak kullanildigi proseslerini, c¢alisma  saatleri
ve sUreleri ile alakall olarak yerel sebeke operatorleri ile
koordine etmektedirler. Bu ¢ogu zaman, hammadde ve
cimento dedirmenlerinin yalnizca, enerji talebi ve fiyatlarinin
daha dusuk oldugu gece saatlerinde (Grnedin, 24 saatin 8')
galistinimasina yol agmaktadir.

Cimento fabrikasinin  talep tarafinda, elektrik enerjisi
yogun prosesler olarak farin Uretimi ve ¢imento Uretimi
icin esnek bir 6gutme yaklasimi kullanilabilir. Ayrica, silo ve
Uretim kapasiteleri yonetimi, bir akiye benzer sekilde ve
fazla yenilenebilir enerjiden optimum sekilde yararlanmak
icin kullanilabilir. Elektrik enerjisi arzinin yetersiz oldugu
donemlerde talebin azalmasi, fosil yakitlardan elektrik
dretimi ihtiyacini azaltabilir. Klinker Uretiminin herhangi bir
kesinti olmadan devam edebilmesi igin, yenilenebilir enerjinin
bol oldugu zamanlarda degirmenler maksimum miktarda
malzeme 6gutebilmelidir.

Baslica engeller, degirmen ve silo kapasitelerinin daha az
verimli kullanimi ve tahmin dénemi ile puant yuk surelerinin,
degirmenin calistinimasi ve surekli olarak igletimi icin gok
kisa olabilmesidir. Degirmenlerin agilip Kapatimasl, ener]i
kayiplarini, ekipmanlarin  asinmasin, bakim ihtiyacini ve
belirsiz Urun kalitesine sahip Urin miktarlarini artirr.

Cimento Endustrisinde Yerinde
Enerji Uretimi

Ozellikle gelismekte olan piyasalards, bazi cimento Ureticileri,
sebeke dengesizligi durumunda enerji arzi saglamak ve
¢imento Uretiminde, Ozellikle 6gutme Unitelerinde dogrudan
yenilenebilir enerjiyi kullanmak icin ruzgar veya gunes
enerjisi santrallerine yatinm yapmaktadirlar.

Finn sisteminde atik 1s1 kullanilarak elektrik Uretilmesi yaygin
bir prosestir. Normalde atk 1si (finn egzoz gaz, by-pass
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of CO, Therefore, carbon capture would increase power
consumption by 50 to 120% at the plant level.

Renewable Power Consumption

Cement process can correct the fluctuations in the
management of energy supply by renewable sources
avoiding the necessity of storage capacities for electrical
energy.

Traditionally, cement producers coordinate their electrical
power-intensive processes with local grid operators
regarding the operating times and duration. Often
this results in operating the raw and cement mills only
temporarily at night (e.g. 8 of 24 h), when the energy
demand and prices are lower.

On the cement plant's demand side, a flexible grinding
opproach could be used for raw meal production and
cement manufacturing as power-intensive processes. The
management of silo and production capacities could then
be utilised similar to a battery and to make optimal use of
excess renewable energy. A decrease in demand during
periods of lack of electrical energy supply could decrease
the need for power production from fossil fuels. The mills
should be able to grind a maximum amount of material at
times of abundant renewable energy so that the clinker
production can continue without any stoppages.

The main drawbacks are a less efficient use of the mill
and silo capacities and that the forecasting period and
the peak load times can be too short for a start-up of the
mill and for continuous mill operation. An on-off operation
of mills would increase energy losses, the wear of
equipment, maintenance and some amounts of product
with uncertain product quality.

On-Site If’ower Generation in the
Cement Industry

Mainly in emerging markets, some cement producers are
investing in wind farms or solar plants in order to ensure
the supply in case of grid instability and to directly use
renewable energy for cement production, in particular for
grinding units.

A common process is the production of electricity using
the waste heat from the kiln system. Normally waste heat
(kiln exhaust gas, bypass gas and/ or cooler exhaust air)
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gaz ve/veya sogutucu egzoz havasl), hammaddelerin veya
komar ve petrol kaku gibi diger malzemelerin veya gimento
bilesenlerinin kurutulmasi igin kullaniimaktadir. Bir 1sI geri
kazanim kazani ve bir tUrbin sistemi vasitasiyla elektrik
uretmek icin atik 1si kismen de geri kazanilabilir. Secilen
prosese (buhar, amonyak, organik ve finn teknolgjisinin
kullanimi) bagl olarak, firnin  calismasinda  degisiklikler
olmaksizin bu teknolgjilerin kullaniimasiyla toplamda 8 ila
22 kWh/tklinker arasi veya bir cimento fabrikasinin gug
tuketiminin %16si kadari Uretilebilir.

Bu teknolgjilerin gelismesini engelleyen temel kisitlamalar,
yatinm maligyetleri ve dusuk sicaklik seviyeleri ile sinirlanan
verimliliktir.

Gelecekteki Gelismeler: Uretim
Prosesinin Elektrifikasyonu

Elektrigin ¢imento Uretimi icin 1si girdisi olarak kullaniimas,
Uretim proseslerinin 1450°C'ye kadar sicakliklari gerektirmesi
nedeniyle buyuk bir zorluk teskil etmektedir. Bunlarin gelisimi
icin bir vaka ¢alismasi olmamasindan dolay, simdiye kadar
piyasada mevcut higbir ¢cozUm bulunmamaktadir. Gercek
bir teknik engel olmamasina ragmen, gelecekte Isi Uretimi
icin elektrik verilmesine yonelik bir cozUm kosulu, elektrigin
%100 fosilsiz Uretilmesi ve uygun fiyattan satiimasidrr.
Uzerinde caligilan olasi teknolojiler sunlardir:

Plazma: Plazma, bir gazin iyonize bir gaz olusturmak

icin yeterli derecede Isitiimasi halinde meydana gelen

maddenin temel hallerinden biridir. 3000 ila 5000°C

arasindaki sicakliklar elde edilebilir. Bir n isiticida ve 6n

kalsinasyon firnninda plazma jeneratorlerini kullanma

konsepti su anda baslica teknoloji yoludur.

Elektrik akimli isiticilar: 1s1, genellikle bir kilifla korunan

direngli bir elemandan akim gecirilerek Uretilmektedir ve

yuksek hizl konveksiyonla gaz akisina aktariimaktadir.

Maksimum gaz cikis sicakliklarinin 7100-1200°C oldugu

bildiriimektedir.

Mikrodalgayla 1sitma

Rezistif elektrikli isitma

Enduksiyonlu isitma
Isveg'te, yerel bir cimento Ureticisi olan Cementa ve devlete
ait enerji sirketi Vattenfall, cimento Uretim prosesini elektrikli
hale getirmenin  teknik uygunlugunu  degerlendirmek
amaciyla ortak bir proje (CemZero) yuritmektedirler. Daha
buyUk olgekKli testlerle dogrulanmak Uzere farkli teknolojiler
test edimektedir. Elektrikli bir proses ile gimento Uretim
maliyetleri, bugunun teknolojisine kiyasla onemli oranda
artmaktadrr, ancak radikal dizeyde emisyon azaltmi igin
diger teknoloji seceneklerine kiyasla rekabetci olabilir.

is used for the drying of raw materials or other materials
like coal and petcoke, or cement constituents. It can also
be partially recovered to produce electricity through a
heat recovery boiler and a turbine system. Depending on
the chosen process (use of steam, ammonia, organic and
kiln technology in total, between 8 and 22 kWh/tclinker
or up to 16% of the power consumption of a cement plant
can be produced by using these technologies without
changes to the kiln operation.

Main constraints for the developments of these technologies
are the investment costs and efficiency limited by a
low-temperature level.

Future Developments: Electrification of
The Production Process

Using electricity for heat input to cement production
poses a considerable challenge because the production
processes require temperatures up to 1450°C. There are
no commercially availoble solutions so far, mainly due to
a lack of a business case for their development. While
there is no intrinsic technical obstacle, a key condition for
future electrification for the heat production is that the
electricity is 100% fossil free and at affordable price.
The possible technologies under study are:
Plasma: Plosma is a fundomental state of matter
that occurs when a gas is heated sufficient to form
an ionised gas. Temperatures between 3000 and
5000°C can be obtained. The concept of using
plasma generators in a pre-heater, pre-calciner kiln
is at present the main technology path
Electrical flow heaters: heat is generated by running
a current through a resistive element, which usually
is protected by a shroud, and transferred to gas flow
through high-velocity convection. Maximum gas
outlet temperatures of 17100-1200°C are quoted.
Microwave heating
Resistive electrical heating
Induction heating
In Sweden, Cementa, a local cement producer, and
Vattenfall, the Swedish state-owned power company, run
a joint project (CemZero) with the aim to check the technical
feasibility to electrify the cement production process.
Different technologies have been tested, to be verified in
larger scale tests. The production costs of cement in an
electrified process is highly increased compared to today's
technology but could be competitive compared to other
technology options for radical emission reductions.
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3 Boyutlu Yazicilar
3D Printers

B Hazirlayan/ Prepared by: Serkan Tark
TCMB, Ankara

Tarihgesi

Insanlik, tarih boyunca etrafindaki olaylar incelemis ve
gozlemlerinden yasam standartlanini artirabilmek amaci
ile faydalanmistir. Etrafinda bulunan nesneleri kullanarak
kendi ihtiyaglanni karsilayabilmek amaci ile farkli aletler
tasarlamistir. Zaman icerisinde metalin kesfediimesi ile metal
islemecilidi baslamis ve insanoglu gevresine daha fazla
yaylmaya baslamistir. Metal isleme galismalari, insanlik tarini
Uzerinde en etkili faktorlerden bir tanesi olan Uretim surecinin
baslamasina ve gelismesine yardimcl olmustur. Ingilizce
Uretim kelimesinin - “manufacturing”  Latince  kakenine
bakildigi zaman Manus (El) Factus (Yapmak) anlamina geldigi
gorulmektedir [1]. Bu da bize Uretimin insanlik Uzerindeki
etkilerinin ne kadar derin oldugunu gostermektedir.

Uretim, bir 0rond imal etmek igin kimyasal ve/veya fiziksel
islemlerle  hammaddenin  dzelliklerinin - ve gérundsunudn
dedistirimesi iglemidir. Birgok Uretilmig UrUnun birlestiriimesi
ile Uretilen yeni bir UrinUn yapim agamalari da Uretim olarak
nitelendiriimektedir. Bir hammaddenin alinarak islenmesi
ile Uretim gerceklestiriimekte, Uretim surecinde malzeme
kayiplar yasanmaktadir, bu Uretim tUrune "eksiltmeli Uretim”
denilmektedir. Eksiltmeli Uretim sUrecinde bircok yenilik
getirilmesine ragmen baz karmasik sekillerin Uretiimesi
zor, maliyet acisindan bakildigi zaman oldukga yuksektir.
Ayrica ¢ok fazla miktarda atik malzeme Uretimi s6z konusu
olmaktadir. Bu bakimdan yeni Uretim surecleri arastinimaya
baglanmistir. Bu arayiglar neticesinde “Eklemeli (katmanl)
Uretim” yaKlagimi ortaya gikmistir [1]. “Eklemeli Uretim,
katmanlann asagidan yukariya dogru Ust Uste eklenmesi
le gerceklestirilen bir Uretim yontemidir [2]. Bu Uretim g
boyutlu (3B) yazicilar kullanilarak yapilmaktadir. Bu nedenle,
bu ydnteme 3B baski yontemi de denilmektedir.

History

Throughout history, people have observed the events
around them and have benefited from its observations in
order to increase their living standards. They have designed
different tools in order to meet its own needs using the
objects around their. Mankind has begun to metal working
with the discovery of metal and it started to spread more
and more around in time. Metalworking , is one of the most
influential factors in human history that, helped the start
and development of the production process. When the Latin
origin of the English word ‘manufacturing” is examined., it is
seen that it means Manus (El) Factus [1]. This shows us the
profound effects of production on humanity are.

Production is the process of changing the properties and
appearance of a raw material by chemical and / or physical
processes to manufacture a product. The production
stages of a new product produced by combining many
manufactured products are also described as production.
Production is carried out by toking a roaw material and
processing it, material losses are experienced during
the production process, this type of production is called
‘subtractive  production”  Although there are many
innovations in the subtractive production process, some
complex shapes are difficult to produce and are quite high in
terms of cost. In addition, a large amount of waste material
is produced. In this regard, new production processes have
begun to be investigated. As a result of these searches,
‘odditive production” agpproach has started [1] ‘Additive
manufacturing is a production method performed by adding
layers from bottom to top, one on top of the other [2] This
production is made using three-dimensional (3D) printers.
For this reason, this method is also called 3D printing method.

Additive manutocturing

Machining

Final product  Waeste material

m*%—o““

- (0 -
—Q -

Sterting
material

,_._..

Eksiltmeli ve eklemeli Uretim metotlarnnin Gretim
agamalar [3]
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Production stages of subtractive and additive
manufacturing methods [3]



3B yazici teknolojisi gunumuzdn en 6nemli gelismelerinden
bir tanesi olarak degerlendiriimektedir. 3B yazicilar, Kisisel
kullanicilar tarafindan yogdunlukla kullanilan 2B yazicilarin
aksine x-y-z eksenlerinde c¢ikti almaya imkan taniyabilen
yazicilardir. 3B yazicilar, temel olarak bilgisayar ortaminda
hazirlanmis modellerin her bir katmaninin dilimlenerek Ust
Uste yazma iglemi ile cikt almaktadir [4].

Eklemeli Uretim suUrecine bakildidi zaman genel olarak su
agamalardan olusmaktadir:
Bilgisayar desteKli tasarimin yapilmasi (CAD),
CAD dosyasinin *stl uzantil dosyaya donusturdlmes,
Tasarimin eklemeli Uretim cihazina aktariimas,
Makinenin ayarlanmasi ve parametrelerin duzenlenmesi,
Baskinin yapiimas,
Parganin kullanimi [1]

Son ylllarda 3B yazicilar Uzerine yapilan ¢alismalarin
sayisinda artis ile gundeme gelmesi teknolgjinin yeni
oldugunu dusundurmekle birlikte, 3B yazicilann tarihsel
gelisimi arastinididinda bu konudaki ilk calismalarnin 1980
yllann basinda yapildid gortlmektedir. Fakat ilk yillarda
maliyetlerinin yuksek olmasi nedeni ile gunluk kullanim
alanina girememistir. Zaman igerisinde gunltk  kullanim
alanina girmesi ile birlikte cok farkll alanlarda denenmeye
baslamistir. Yakin bir gelecekte gunluk hayatin ayrimaz bir
parcasi olarak kullanima baslanacag dusunulmektedir [4].

3D printer technology is considered as one of the most
important developments of today. 3D printers are printers
that can allow printing on the x-y-z axes, unlike 2D printers,
which are used extensively by personal users. 3D printers
basically print out by slicing each layer of models prepared
in computer environment and overwriting them [4]

When looking at the additive manufacturing process, it
generally consists of the following stages:
Computer aided design (CAD),
Converting the CAD file to a file with the extension * st
Transfer of the design to the additive manufacturing
device,
Setting the machine and editing the parameters,
Printing,
Use of the track [1]

It is considered that 3D printers technology is new with
the increase in the number of studies on 3D printers in
recent years, but it is seen that the first studies on this
subject were made in the early 1980s when the historical
development of 3D printers was investigated. However,
due to the high costs in the first years, it could not be used
in daily life. Over time, it has begun to be tested in many
different areas with its daily use. It is thought that it will
become an integral part of daily life in the near future [4]

Charles Hull tarafindan gelistirilen ilk 3B yazici, SLA
First 3D printer developed by Charles Hull, SLA

Katmanli imalat konusunda ¢ok farkli uygulamalar olmakla
birlikte "Katmanl Uretim” yonteme ve kullanilan malzemelere
gare siniflandinimaktadirlar. Bu temel yontemler sunlardir:

Lazer Eritmeli Sistemler

Erimis Malzeme Sekillendirme

Stereolithograf

Malzeme Jeti

Yapistirici ile Katmanli imalat

Elektron Kaynag [5]

Although there are many different applications in additive
production, they are classified according to the "Additive
Manufacturing” method and the materials used. These basic
methods are:

Laser Melting / Laser Sintering

Fused Deposition Modeling - FDM

Stereolithography

Material Jetting

Binder Jetting

Electron Bearn Melting [5]
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Farkli baski yontemlerinin olmasinin yani sira kullanilan 3B
yazicilarin farkl tipleri meveuttur. Bunlar:

Kartezyen Tipi Yazicilar

Delta (Robotik Kollu) Tipi Yazicilar

Kartezyen Tipi 3B Yazicilar

Kartezyen tipi 3B yazicilar kartezyen koordinat
sisteminde yukar asag, saga sola ve one arkaya olarak
(x-y-z koordinatlarinda) hareket ederek yazma iglemini
gerceklestirir. Bu sistemlerde ekstruder ve tabla hareket
etmektedir. Ekstruder x ve y ekseninde hareket ederken,
tabla z ekseninde hareket ederek baski islemi gergeklestirilir.
Tablanin da ileri ve geri hareket ettigi sistemlerde
bulunmaktadir. Ancak bu sistemlerde baski kalitesinde
problemler yasanmaktadir [6].

Kartezyen Tipi 3 Boyutlu Yazici [7]

Delta Tipi 3B Yazicilar

Delta tip 3B yazicilar robot anlayisina gore galismaktadirlar.
Bu yazicl tipinde 3 adet kol bulunmaktadir ve bu kollar
bir ekstruder basliginda birlesmektedirler. Bu kollar ayri
ayr olarak hareketli tasiyicilara baglidirlar ve bu tasiyici
kallar Uzerinde asagdr yukari yonde hareket etmektedirler.
3 kol hareket ederek bilgisayarda ¢izim yapilmis Urdnd
Uretmektedirler. Tabla ve Uretilen obje hareket etmedigi igin
Uretilen objenin kalitesi oldukga yuksek olmaktadir [6].

Delta

In addition to having different printing methods, there are
different types of 3D printers used. These are:

Cartesian Type Printers

Delta (Robotic Arm) Type Printers

Cartesian 3D Printers

Cartesian 3D printers perform the printing process by
moving up and down, left and right and front and back (in
x-y-z coordinates) in the Cartesion coordinate system.
Extruder and table move in these systems. While the
extruder moves in the x and y axis, the table moves in the
z axis and the printing process is performed. There are also
systems in which the table moves forward and backward.
However, there are some problems in printing quality about
these systems [6]

Cartesion Type 3D Printer [7]

Delta Type 3D Printers

Delta type 3D printers work according to robotics. There are
3arms in this printer type and these arms are combined in an
extruder head. These arms are individually connected to the
moving carriers and they move up and down on these carrier
arms. They produce the product drawn on the computer by
moving 3 arms. Since the table and the produced object do
not move, the quality of the produced object is quite high [6]

Delta Tipi 3 Boyutlu Yazici [7]

Delta Type 3D Printer [7]
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Iki tip 3B yazicilarin yani sira son yilarda robotik kollar
ile de 3B yazim islemleri yapilmaya baslanmistir. Bu tip
yazicilarda robotik kol 6 eksenli olarak baski islemini
gergeklestirebilmektedir. Klasik tipteki yazicilarin  baski
konusunda sikinti yasayabilecedi ufak ayrntilann oldugu
baskilarda islem robatik kol destegi ile tamamlanabilmektedir.

In addition to the two types of 3D printers, 3D printing
processes have started to be made with robotic arms in
recent years. In this type of printers, the robotic arm can
print with 6 axes. The process can be completed with robotic
arm support in prints where there are small details that
conventional type printers may have difficulty in printing.

Robotik Kollu 3 boyutlu yazici [8-9]
Robotic Arm 3D Printer [S8-9]

3B Yazici Kullanim Alanlari

1980l yillarda 3B yazicilar oldukga sinirli bir kullanim alanina
sahipti. Bunun en temel sebeplerinden bir tanesi 3B yazicilara
ulasim imkanlarinin ve bu tip yazicilarda kullanilabilecek olan
malzemelerin sinirl olmasi idi. Zaman icerisinde teknolgjinin
gelismesi ve bu tip yazicllara ulasimin daha kolay hale
gelmesi, bu konuda arastirma ve uygulama yapan kisilerin
artmasina ve farkl malzemelerin kullanimasina olanak
saglamisti. 3B yazicilarda yaygin olarak polimer, metal,
regine vb. malzemeler kullaniimistir. Bu tarz malzemelerin

3D Printer Usage Areas

In the 1980s, 3D printers had a very limited usage area. One
of the main reasons for this was the limited access to 3D
printers and the limited materials that could be used in this
type of printer. The development of technology over time and
the easier access to these types of printers have enabled
the number of people doing research and applications in
this field to increase and the use of different materials. The
materials widely poymer, metal, resin etc. are used in 3D
printers.Production can be carried out on 3D printers without
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klasik Uretim uygulama sekillerinde gok fazla degisiklik
yapllmadan 3B yazicilarda Uretim gerceklestirilebilmektedir.

3 boyutlu yazicilar su sektorlerde kullaniimaktadir.

Havacilik Sektori
Eklemeli Uretim teknikleri ile normal Uretim yontemleri ile
Uretilemeyen polimer pargalar! Uretilmistir.

Otomotiv Endustrisi
Eklemeli Uretim ile prototip Uretimlerinde U¢  boyutlu
yazicilardan destek alinmistir.

Medikal ve Disgilik Sektori

Eklemeli Uretim yontemi ile ortopedik implant, cerrahi
kesimlerde ve delme iglemlerinde, kafatasi implanti, kalga,
diz ve bel kemigi implanti Uretiminde Ug boyutlu yazicilar
kullanilmustir.

Tiketici Urinleri Endistrisi

Cep telefonu, ev elektronik aletleri, bilgisayar, mutfak aletleri
ve oyuncaklar gibi gesitli Urdnlerin Uretiimesinde 3B yazicilar
kullanilmistir.

Savunma Sanayi

Konformal sensorleri, antenleri, kabuklar ve diger aktf,
pasif bilesenlerin Uretiminde Ug boyutlu yazicilar aktif olarak
kullanilmistrr.

Mimari
Detayll tasarimlar ve karmasik sekiller U¢ boyutlu yazicilar
kullanilarak kisa strede hazirlanabilmektedirler.

Son yillarda beton ve seramik gibi malzemeler Uzerine yapilan
galismalarda bir artis gozlemlenmektedir. Beton, seramik gibi
malzemelerin 3B yazicilarda kullanimlarina bakildigi zaman
bu malzemelerin normal kullanim sekillerinden farkli bir
sekilde islenmesi ve farkl ozelliklerinin kontrol edilmesine
ihtiyag oldugu gorulmektedir.

3B yazicilarda kullanilacak olan betonlarin, geleneksel olarak
Uretilen beton performans kriterlerine ek olarak sahip olmasi
gereken ozellikler

Islenebilirlik,

islenebilirlik (calisabilirlik) stresi (open time),
Pompalanabilirlik ve

Katmanlarin kendi kendisini tagiyabilirigi (insa edilebilirlik)

Bunlarin disinda beton tasarnmi sirasinda betonun realojik
ozelliklerinin degistirimesi ve gelistirimesi gerekmektedir.
Betonun dokum sirasinda islenebilirliginin (galigma suresi)
uzatimasl buna karsilk kayma dayaniminin arttinimasi
gerekKlidir. Bunlarin yapilabilmesi icin 6zel kimyasal katkilarin
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much change in the classical production applications of
such materials.

3D printers are used in the following sectors.

Aviation Sector

Polymer parts that cannot be produced by normal production
methods were produced with additive maonufacturing
techniques.

Automotive Industry
3D printers are supported in additive manufacturing ond
prototype production.

Medical and Dentistry Sector

3D printers have been used in the production of orthopedic
implants, surgical cuts and drilling processes, skull implants,
hip, knee and spinal implants with the additive manufacturing
method.

Consumer Products Industry

3D printers have been used in the production of various
products such as mobile phones, home electronic appliances,
computers, kitchen agppliances and toys.

Defense industry

3D printers have been actively used in the production
of conformal sensors, antennas, shells and other active,
passive components.

Architectural
Detailed designs and complex shapes can be prepared in a
short time using 3D printers.

In recent years, there has been an increase in studies on
materials such as concrete and ceramics. Considering
the use of materials such as concrete and ceramics in 3D
printers, it is seen that these materials need to be processed
in a different way than their normal use and to control their
different properties.

The properties that the concrete to be used in 3D printers
should have in addition to the conventional concrete
performance criteria

Workability,
Open time,
Pumpability and
Constructability

Apart from these, it is necessary to change and improve the
rheological properties of concrete during concrete design.
It is necessary to extend the workability (working time] of
concrete during pouring, but to increase its shear strength. It
is important to use special chemical additives to make these
[10] The concrete must be workable until pouring out of the



kullaniimasi énem arz etmektedir [10]. Beton, 3B yazicinin
nozulundan ¢ikip dokdlene kadar islenebilir olmalidir. Aksi
takdirde sistem igerisinde betonun sertlesmesinden dolay
sistemde de ciddi problemlere neden olacaktr. Bununla
birlikte beton dokumu Ug¢ boyutlu yazicinin nozulundan
seviye tamamlandikga bir Ust katmanin dokudlmesi igin
yukari dogru cikilarak gergeklestirimektedir. Bu bakimdan
alt katman betonu dokuldukge diger katman dokulene kadar
beton sertlesmeli ve mukavemet kazanmalidir. Boylece Ust
katmanlarn agirigini ve yukund kendisi deforme olmadan
kaldirabilecektir.

3D printer's nozzle. Otherwise, it will cause serious problems
in the system due to the hardening of the concrete in the
system. However, concrete casting is carried out by going
up from the nozzle of 3D printer to pour an upper layer as the
level is completed. In this regard, as the lower layer concrete
is poured, the concrete must harden and gain strength until
the other layer is poured. Thus, it will be able to lift the weight

and load of the upper layers without being deformed.

3B yazici ile beton dakumu, Ruzgar Turbini [17]

Concrete casting with 3D printer, Wind Turbine [17]

3B yazicilanin kullanimasinin binalann  yapimi- sirasinda
karsilasilan bazi zorluklarin asilabilmesi igin yardimer olmasi
beklenmektedir.

Kalip kisitlamasi olmadan karmasik yeni Urun tasarimlari
konusunda 6zgurluk saglayabilmektedir,

Eklemeli Uretim yontemi ile sadece ihtiyag duyulan
bolgelerde beton dokumislemi gerceklestirilebiimektedir,
Eklemeli Uretim yapildigi icin betonun  vibrasyonla
yerlestiriimesine ihtiyag duyulmamaktadir,

Dokum icin kaliba intiyag duyulmadidr icin dretim arts
gerceklesebilecektir, yazicilar 7/24 galisabilmektedir,
Yapi Bilgi Modellemesi (Building Information Modeling,
BIM] ile birlikte dijital Gretim tUrU olarak kullanilabilir [10].

The use of 3D printers is expected to help overcome some
of the difficulties encountered in building construction.

Provides freedom in complex new product designs
without mold restrictions,

With the additive manufacturing method, concrete
casting can be performed only in areas where it is
needed,

There is no need to place the concrete by vibration
since additive manufacturing is made,

Since no mold is needed for casting, an increase in
production may occur, printers can work 24/7,

It can be used os a digital production type together
with Building Information Modeling (BIM) [10]
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3B yazicilar kullanilarak farkl beton uygulamalar Different concrete applications are made by using 3D
yaplimaktadir. Bunlar printers.

Dubaide 3B yaziciile yapilan en buyuk bina [12]
Largest building made with 3D printing in Dubai [12]

3B yazici kullanilarak yapilan bu binanin yuksekligi 9,5 metre, The height of this building, built by using a 3D printer, is 8.5
toplam alani 640 m2dir. Binanin yapimi calismalari sirasinda meters, and the total area is 640 m?. During the construction
15 isci calismis ve narmal bir bina yapimina oranla % 60 daha of the building, 15 workers worked and 60 % less waste was
az atik Uretilmistir. produced compared to the construction of a normal building.

Cin'de 3B yazicili ile yapilan bir ev érnegi [13]

An example of a house made with a 3D printer in China [13]
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Cinde bir firma 1 gun icerisinde 24 tane evi 3B yazici
kullanarak Urettigini belirtmistir. 3B yazici ile imal/imall edilen
duvarlar daha sonra bagka bir yerde birlestirilmistir. Uretilen
duvarlar ysklasik olarak 9 ing kalinhgindadir, duvarlarin
ic ve dis yuzeyleri birbirlerine zikzakli duzlemler seklinde
baglanmistir.

A company in China stated that they produced 24 houses
using 3D printers within 1day. The walls fabricated with a 3D
printer were then transported another place and assembled
them together. The walls produced are approximately 9
inches thickness, with the inner and outer surfaces of the
walls connected to each other in zigzag planes.

Ic ve dis duvarlarin
zikzakli baglant
kesiti [13]

Zigzag connection cross
section of inner and outer
walls [13]
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Hollanda'da yapilan bisiklet koprusu

Bicycle bridge built in the Netherlands
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Hollanda'da 3B yazici kullanilarak Uretilen bisiklet koprusunun
parcalar Uretilmis ve daha sonra birlestirilmistir. Universite
sanayi isbirlidi ile Uretilen bisiklet koprusu ilk 3B betonarme
ve 6n gerilimli kopru olarak kabul edilmektedir. Bu projenin
betonarme baski iglemleri Universite laboratuvarlarinda 3
aydatamamlanmistir. Firma bu kapranun 40 kamyon agirhigin
kaldirabilecek kapasitede oldugunu ifade etmektedir. Ayrica
3B yazicl kullanilarak Uretilen bu kopranun yapimi sirasinda
geleneksel yontemlere gore daha az beton kullanidigi
bu bakimdan da daha az CO, saliniminda neden oldugu
belirtimektedir [14].
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Parts of the bicycle bridge manufactured in the Netherlonds
by using a 3D printer were produced and then assembled.
The bicycle bridge produced in cooperation with the
university and industry is considered as the first 3D
reinforced concrete and pre-stressed bridge. The reinforced
concrete printing processes of this project were completed
in 3 months in university loboratories. The company states
that this bridge can be support of 40 trucks. It is also
stated that during the construction of this bridge, which
is produced by using a 3D printer, less concrete is used
compared to traditional methods, and therefore it causes
less CO, emission [14].
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