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TURKCIMENTO, cimento iiretim endiistrisi temsilcileri tarafindan 1957 yilinda
dernekler kanununa goére kurulmustur.

TURKGIMENTO Laboratuvarlari, cimento ve benzeri malzemelerin deney ve
arastirmalar1 kapsaminda Miikemmeliyet Merkezi olusturmak amaciyla UNIDO
projesi ile 1978 yilinda kurulmustur.

Ar-Ge Enstitiisii 43 yillik tecriibesiyle, personel kadrosu ve laboratuvar olanaklarini
genisleterek cimento-beton iiretici ve kullanicilarina; tarafsiz kalite kontrol
calismalary, kalibrasyon, arastirma gelistirme calismalari, test hizmetleri ve
danigmanlik hizmetleri sunmaktadir.

Tiirk Akreditasyon Kurumundan (TURKAK) akreditasyon belgeleri

2003 yilinda Deney Laboratuvarlar1 TS EN ISO/IEC 17025

2006 yilinda Kalibrasyon Laboratuvari TS EN ISO/IEC 17025

2017 yilinda Yeterlilik Deneyleri TS EN ISO/IEC 17043

alinmis olup “Kalite Kontrol Bagimsiz Deney Laboratuvarlari” olarak Tiirkiye ve
yurtdisina hizmet verilmektedir.

TURKCIMENTO Ar-Ge Enstitiisii, bilimsel ve teknolojik gelismelere paralel olarak
deneysel tecriibelerin de birikimi ile diinyadaki gelismeleri yakindan takip
etmekte, laboratuvarlarini daha da gelistirip kapasitesini genisleterek en iyi
hizmeti sunmay1 amac edinmektedir.

Farkimiz;
. Miisteri memnuniyetini en {ist seviyede tutarak test ve kalibrasyon hizmetinin
sunulmasi,

. Akredite, dogru ve seri analiz hizmeti,

. Miisteri gizliligi,

. Ozel yazilim ile analiz ve test raporlarinin hazirlanmasi,

. Genis akreditasyon kapsami ile uluslararasi kabul goren hizmetler,

. Giincel yonetmelik ve mevzuatlarin takip edilmesi,

. Ulusal/Uluslararasi standartlara veya isletme icerisinde gelistirilmis metotlar
ile analiz hizmeti,

. Yurtdis1 ve yurtici karsilastirma caligmalarina katilim ile kalitede giiveni
saglamlastirmak sektor ihtiyaclarina yonelik yeni kapsam genisletme
hedefleri ve yeni cihaz yatirnmlarinin planlanmasi,

. Enstitiimiiz tarafindan yapilan ozel
analizler;

. Klinker Mikroyap1 Analizleri

. XRD Rietveld Metodu

. Pisme Testi

«  QOgiitiilebilirlik Deneyleri
(Bond Is Endeksi ve Hardgrove
indeksi)

. Ar-Ge Merkezleri ve Universiteler
ile giiclii isbirligi iliskileri,

. Rekabet¢i ortamda gliclimiizii
artirmak icin Laboratuvarlar Arasi
Test Programi (LTP) diizenlenmesi,

. Yiiksek Cevre Bilinci ile
laboratuvar atiklarinin giivenli
sekilde bertaraf edilmesi
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Turkish Cement Manufacturers’ Association (TURKCIMENTO) was founded in 1957 by
the representatives of the industries manufacturing cement.

In 1978, TURKCIMENTO laboratories were established under a UNIDO project with
the purpose of making them a “Center of Excellence” in the region for quality control
testing and research on cement and similar materials.

With 43 years of experience R&D Institute staff and the laboratory facilities have
extended its services to all of the producers and users of cement and concrete in Turkey
as quality control testing, research and development, consulting, earning are putation
for high quality and unbiased work.

TURKCIMENTO Laboratories became entitle to take the Accreditation Certificate by
Turkish Accreditation Agency (TURKAK) as following standards;

EN ISO/IEC 17025 for testing laboratories in 2003
EN ISO/IEC 17025 for calibration laboratories in 2006

EN ISO/IEC 17043 for proficiency testing in 2017 and serve as “Independent Quality
Control Testing Laboratories” to Cement and Concrete Sector in Turkey and abroad.
Parallel to the developments in science and technology improvements, TURKCIMENTO
R&D Institute is determined to follow up innovations in cement sector with hi-tech
laboratories and continue to extend its scope to serve best at all times.

What makes us different?

. The quality policy of our laboratories providing testing and calibration services
is to safeguard, customer satisfaction at the highest level,

. We deliver test results and accredited analysis reports quickly and reliably,

. Customer confidentiality is our priority,

. We are well recognized and accepted in cement sector having our broad
accreditation scope,

. With national and international proficiency testing, we ensure high quality
services,

. Another point is our hi-tech testing equipment and testing portfolio,

. Our institute is capable of doing special tests like;

. Clinker Microstructure Analysis

. XRD Rietveld Method

. Burnability Testing

. Grindability Tests (Bond Work
Index and Hardgrove Index)

. Another factor which makes us
different is the strong collaboration
with the leading Universities and
R&D Centers in Turkey.

. In order to strengthen our
competitive position; we organize
Proficiency Testing Programs and
laboratory workshops.

. We pay special attention to
environmental awareness and safe
disposal of laboratory waste.
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Kalite Kontrol Bagimsiz Deney Laboratuvarlar (KKBDL)

TURKCIMENTO Kalite Kontrol Bagimsiz Deney Laboratuvarlar1 (KKBDL) ¢imento,
cimento hammaddeleri ve mineralojik katki malzemeleri ile diger hidrolik
baglayicilarin 6zellik ve performanslarini tespit etmekte ve sektoriin kalite
kontrol faaliyetlerini yiiriiterek diizenlenen teknik toplant: ve seminerlere katkida
bulunmaktadir.

TS EN ISO/IEC 17025 ‘Deney ve Kalibrasyon Laboratuvarlarimin Yeterliligi I¢in
Genel Sartlar’ standardina uygun olarak Deney Laboratuvarlar: 2003, Kalibrasyon
Laboratuvar1 2006 yilinda TURKAK tarafindan AB-0007-T ve AB-0038-K sayili
sertifika ile cimento konusunda Tiirkiye’de ilk akredite olan laboratuvardir.

Ulusal ve uluslararas1 diizeyde cimento ve ilgili iiriinlere “CE” belgelendirmesi
yapan kuruluslara deney laboratuvari olarak hizmet vermektedir. Bu baglamda
TURKCIMENTO Kalite Kontrol Bagimsiz Deney Laboratuvarlar1 TURKAK’tan 6ncelikle
cimentolar olmak iizere ilgili yap:1 malzemelerinde uygunluk raporu hazirlamak
icin gerekli testlerde akreditasyon yetkisi almistir. AR-GE Enstitiisii’ne gelen diger
deney ve inceleme talepleri de Laboratuvar tarafindan karsilanmaktadir.

2017 yilinda KKBDL, TURKAK tarafindan TS EN ISO / IEC 17043 “Yeterlik Testi
icin Genel Sartlar” standardina gore akredite edilmistir. Bu baglamda, hazirlanan
numuneler cimento fabrikalari, kamu ve ozel kuruluslarin laboratuvarlarina
gonderilmektedir. Sonugclar, katilan laboratuvarlarin performansi ile istatistiksel
olarak degerlendirilir. Bazi durumlarda, katilimcilara oneri veya egitimler de
verilmektedir.
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Independent Quality Control Testing Laboratories (IQCTL)

IQCTL investigates chemical, physical and mechanical properties of cement and
related raw materials, concrete, chemical & mineral admixtures, fuels & alternative
fuels, wastes and flue gas. The properties can be tested by using European, ASTM,
ISO and National standards, special validated test methods and scientific principles.
IQCTL also contributes to technical symposiums and seminars on related issues.

The competence of IQCTL is confirmed in 2003 by TURKAK according to
EN ISO / IEC 17025 Standard: “General Requirements for the Competence of Testing
and Calibration Laboratories”. IQCTL is first accredited laboratory in cement with
Certificate No. AB-0007-T and No. AB-0038-K in Turkey. It renders testing
services to National and International CE Certification Bodies, manufacturers and
users (both public & private), IQCTL is accredited in the required test and analysis on
cement and other construction materials, fuels and emissions for conformity reports.

In 2017 IQCTL is accredited by TURKAK according to EN ISO/ IEC 17043 Standard:
“General Requirements for Proficiency Testing”. In this context the prepared samples
are sent to the laboratories of plants and public & private enterprises. The results
are evaluated statistically regarding the performance of participating laboratories. In
case, advices or educations to participants are provided.
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Kalite Kontrol Bagimsiz Deney Laboratuvarlar (KKBDL)

Kimyasal ve Enstriimental Analiz Laboratuvarlar
. Kimya Laboratuvari

. XRF Laboratuvari

. ICP ve Fotometre Laboratuvari

Fiziksel ve Mekanik Deney Laboratuvarlari
. Cimento Laboratuvari

. Numune Hazirlama Laboratuvari

. Fiziksel Testler Laboratuvar:

. Beton, Agrega ve Kirec Laboratuvari

- Qgiitiilebilirlik Laboratuvarn

. Hidratasyon Isis1 Laboratuvar:

Yakit Analiz Laboratuvan

Kalibrasyon Laboratuvari
. Akredite Mobil Kalibrasyonlar

. Akreditasyon Dis1 Dogrulamalar

Mineraloji ve Mikroskop Laboratuvari
. Mikroskop Laboratuvar:
. X - Isinlar Difraksiyon ve Termal Analiz Laboratuvari

Yeterlilik Deneyleri Birimi
. LTP (Laboratuvarlararasi KarsilagtirmaProgrami) Hizmeti
. RTP (Referans Test Programi) Hizmeti

AR-GE & Inovasyon Projeleri ve Is Gelistirme Birimi
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Independent Quality Control Testing Laboratories (IQCTL)

Chemical & Instrumental Analysis Laboratories
. Chemistry Laboratory

. XRF Laboratory

. ICP & Photometer Laboratory

Physical & Mechanical Testing Laboratories

Mortar Laboratory

Sample Preparation Laboratory

Physical Tests Laboratory

Concrete, Aggregate and Building Lime Laboratory
Grindability Laboratory

Heat of Hydration Laboratory

Fuel Analysis Laboratory

Calibration Laboratory
. Accredited in-situ Calibrations
. In-situ Verifications without Accreditation

Mineralogy and Microscopy Laboratory
. Microscope Laboratory
. X-Ray Diffractometer and Thermal Analysis Laboratory

Proficiency Testing Department
. LTP (Interlaboratory Comparison Test Program) Service
. RTP (Reference Test Program) Service

R-D & Innovation Projects and Business Development Department
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Kimyasal ve Enstriimental Analiz Laboratuvarlari

Kimya Laboratuvari

. Cimento, ucucu kiil, tras, beton karma suyu, yap: kireci numunelerinin
standarda uygunluk testleri

. Cimento numunelerinin puzolanik o&zellik, toplam katki ve hidratasyon
1s1s1n1n belirlenmesi

. Cimento, klinker, hammadde ve mineral katkilarin kimyasal 6zelliklerinin
belirlenmesi (suda ¢6ziinen krom-Cr(VI), FeO, kizdirma kayhi, ¢oziinmeyen
kalinti, siilfat, klor, siilfiir, serbest Ca0, rutubet)

. Kalker numunelerinin metilen mavisi testi ile kil iceriginin belirlenmesi

. Beton katkilarin suda ¢oziinebilen klor, alkali ve toplam kat: madde iceriginin
belirlenmesi

. Agregalarin suda ¢oziinebilen klor, suda ¢oziinebilen siilfat, asitte ¢dziinebilen
siilfat, toplam kiikiirt iceriginin ve alkali agrega reaktivitesinin belirlenmesi

. Pisebilirlik testleri
. Kirectas: reaktivitesi testi

XRF Laboratuvari

. X-Isinlar1  Floresans Spektrometresi (XRF) diger test metotlarn ile
karsilastirildifinda kimyasal analizlerin daha hizli ve hassas yapilmasi
acisindan avantajli bir metottur. Bu cihazla ¢imento, klinker, farin, marn,
kalker ve kilin kimyasal analizi yapilmaktadir.

. Cimento ve ilgili numunelerde Si0,, ALO,, Fe 0., CaO, MgO ve Cl- miktarlar

20 23 273
tam kantitatif olarak tayin edilmektedir.

. Ayrica cihazla tarama yaptirilarak, her ¢esit numune igerisinde var olan
elementlerin arastirilip yar1 kantitatif olarak tanimlanmas1 miimkiindiir.

ICP ve Fotometre Laboratuvari

. Indiiktif Eslesmis Plazma - Optik Emisyon Spektrometresi (ICP-OES) cihazi,
cimento ve hammadde numunelerinin yiiksek hassasiyette ve ppb/ ppm
seviyelerinde kalitatif ve kantitatif elementel analizi i¢cin kullanilmaktadur.

. ICP-OES cihaz1 ile numunelerde ana oksit (Si0,, ALO,, Fe,0,, Ca0, Mg0, Na,0,

K,0) ve mindr element oksit miktarlan (TiO,, Mn,0,, P,0,, Cr,0,, NiO, Zn0)
belirlenmektedir.

. Alev fotometre cihazi ile numunelerin toplam alkali ve suda ¢oziinen alkali
analizleri yapilmaktadir.

10
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Chemical & Instrumental Analysis Laboratories

Chemistry Laboratory

. Conformity tests of cement, fly ash, trass, mixing water for concrete, building lime
samples according to the related standards

. Determination of puzzolanicity, total additive and heat of hydration of cement
samples

. Determination of chemical properties of cement, clinker, raw materials and
mineral admixtures (water soluble Chromium- Cr(VI), FeO, loss on ignition,
insoluble residue, sulfate, chloride, sulfide, free CaO, moisture)

. Determination of clay content by methylene blue test of limestone samples

. Determination of water soluble chloride, water soluble sulfate, acid soluble
sulfate, total sulfide content and alkali aggregate reactivity of aggregates

. Burnability test

. Limestone reactivity test

XRF Laboratory

. X-Ray Fluorescence Spectrometer (XRF) being used for chemical analysis of
cement, clinker, raw meal,marn, limestone and clay samples has the advantage
of doing rapid analysis and easy sample preparation compared with other
classical test methods.

. The amount of Si0,, ALO, Fe,0, CaO, MgO and CI- can be determined

273 273
quantitatively in cement samples and related materials.
»  Additionally, by scanning with instrument, it is also possible to identify and to
implement semi-quantitative estimation of elements contained in all types of
materials.

ICP & Photometer Laboratory

. Inductively Coupled Plasma-Optical Emission Spectrometer (ICP-OES) instrument
is being used for the qualitative and quantitative elemental analysis in high
sensitivity and ppb / ppm levels of cement and raw material samples.

. With ICP-OES instrument, the amounts of main oxides (Si0,, ALO,, Fe,0, CaO,
Mg0, Na,0, K,0) and trace element oxides (Ti02, Mn203, P205, Cr20,, NiO, Zn0)
in samples are determined.

. Total alkali and water soluble alkali analyses of samples are made by flame
photometer.

11
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Fiziksel ve Mekanik Deney Laboratuvarlari

. Portland cimentosu, mineral katki maddeleri, kum, cakil ve benzeri
malzemeler iizerinde standart metotlarla fiziksel ve mekanik o&zelliklerin
belirlenmesi

. Cimento hammaddeleri ile mineral katki maddelerinin 6giitiilmelerinin enerji
ve liriin  kalitesi yonlerinden incelenmesi

. Diger laboratuvarlar i¢in numune hazirlanmasi

Cimento Laboratuvari

. Basin¢ Dayanimi

Ozgiil Agirhik ve Ozgiil Yiizey

Lazerle Tane Boyu Dagilimi

Normal Kivam, Priz Siireleri, Hacim Genlesmesi

Cimentoda Hava Miktar1

Beyazlik Derecesi

Mineral Katkilar icin Puzolanik Aktivite Deneyleri

Siilfata Maruz Kalan Cimento Harclarinin Potansiyel Boy Degisimleri
Hidratasyon Isis1

Beton, Agrega ve Kirec Laboratuvar

. Beton karisim hesaplari ve beton performans testleri
. Silindirle Sikigtirilmig Beton (SSB) Yol igin beton tasarimi ve kalite kontrol

caligmalari
. Agrega ve Yap1 Kirecinin standarda uygunluk testleri
Agregalar

. Elek Analizi

Yogunluk ve Su Emme Tayini

ince Madde Oran1 Tayini

Birim Agirlik Tayini

Donma Coziilme Dayaniklihigl

Tayini

. Potansiyel Alkali Reaktifligi
Tayini

. Los Angeles ve Mikro Deval

. Vebe Testi

Yapi Kireci
. Basing Dayanimi

+  Incelik

. Hacim Degismezligi
. Priz Siiresi

Akicilik ve Penetrasyon
Yigin Yogunlugu
Reaktivite

Ogiitiilebilirlik Laboratuvari

«  Bond Is indeksi Tayini

+  Hardgrove indeksi Tayini

. Mineral Katkilarda ve
Puzolanlarda beraber ve
ayr ogiitme tekniklerinin
uygulanabilirlikleri

12
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Physical and Mechanical Testing Laboratories

. Determination of physical and mechanical properties of cements, mineral
additives, aggregate and similar construction materials in accordance with

related standards

. Cement raw materials and mineral additives grinding analyses in terms of energy
and product quality

. Sample preparation for all laboratories and departments

Mortar Laboratory

Compressive Strength

Density and Specific Surface Area (Blaine)
Particle Size Analyses by Laser Diffraction
Technique

Normal Consistency, Setting Time and
Soundness

Air Content of Cement

Whiteness

Pozzolanic Activity of natural pozzolans
Potential Expansion of Cement Mortars
Exposed to Sulfate

Heat of Hydration

Concrete Aggregate and Building Lime Laboratory
Concrete Mix Design and Determination of Concrete Performance
. Concrete Mix Design and Quality Control for Roller Compacted Concrete (RCC)

Road
. Determination the Conformity of Aggregates and Building Lime to the Standards
Aggregates

Sieve Analysis
. Specific Gravity and Water

Absorption Rate

. Fine Material Fraction

. Unit Weight

. Durability against Freezing and
Thawing

. Potential Alkali Silica Reactivity

. Los Angeles and Micro Dewal

. Vebe Tests

Bulldmg Lime
Compressive Strength
Fineness

Soundness

Setting Time

Fluidity, Penetration
Density

Reactivity

Grindability Laboratory

. Bond Work Index Determination

. Hardgrove Index Determination

. Applicability of separate
grinding and inter-grinding
techniques to the special types
of Mineral Admixtures and
Pozzolans

13
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Yakit Analiz Laboratuvan

. Komiir ve Petrokok ile alternatif yakit numunelerinde proksimate ve ultimate
analizleri yapmak

. Komiirde kiil ergime analizi, elementer analiz, sabit karbon gibi 6zel analizleri
yapmak

. Hammadde, klinker ile alternatif yakit ve alternatif hammadde numunelerinde
eser element (Ag, As, Ba, Be, Cd, Co, Cr, Cu, Hg, Mn, Ni, Pb, Sh, Tl, V, Zn)
analizleri ile birlikte anyon analizlerini (F, Cl vb...) yapmak

. Hammadde numunelerinde Toplam Karbon ve Toplam Organik Karbon tayini
yapmak

. CO, Emisyon faktdriiniin hesaplanmasi

Hammadde, Klinker ve Alternatif Yakitlarda

. Eser Element Analizleri

. Anyon Analizleri

. Toplam Karbon ve Toplam Organik Karbon Tayini

Kati, Siv1 ve Alternatif Yakitlarda
Kaba Rutubet

Biinye Rutubeti

Toplam Rutubet

Ucucu Madde

Kiil Yiizdesi

Kalorifik Analiz

Elementel Analiz

Sabit Karbon Analizi

Kiil Ergime Analizi

14
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Fuel Analysis Laboratory

. Proximate and ultimate analyses of coal, coke and alternative fuels

. Special analyses of coal (ash fusing, fixed carbon, ultimate analyses, etc.)

. Measurement of trace elements (Ag, As, Ba, Be, Cd, Co, Cr, Cu, Hg, Mn, Ni, Pb, Sbh,
Tl, V, Zn) and anions (F, Cl) of raw materials, clinker and alternative fuels

. Measurement of Total Carbon and Total Organic Carbon of raw materials

. Determination of CO, emission factor

Raw Material, Clinker and Alternative Fuels
. Trace Elements Analyses

. Anion Analyses

. Total Carbon and Total Organic Carbon

Solid Mineral Fuels, Liquid Hydrocarbon Fuels and Alternative Fuels
(Coal, Coke, Fuel-0il, etc.)
. Moisture
Hygroscopic Moisture
Total Moisture
Volatile Matter

Ash Content

Calorific Value
Elemental Analysis
Fixed Carbon

Ash Fusing Analysis

15
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Kalibrasyon Laboratuvari

TURKCIMENTO Kalibrasyon Laboratuvari, TURKAK Akreditasyonu kapsaminda
mobil sistemlerle cimento fabrikalarinin laboratuvarlarinda bulunan cihazlarin
yerinde kalibrasyonlarini ve dogrulamalarini yapmaktadir.

MObll Kalibrasyon Hizmetleri (TURKAK Akreditasyonu ile)

Basin¢ Dayanim Cihazi (Cimento) (2-250 kN)

Kiil Firin1 (500-1400 °C)

Etiiv (30-300 °C)

Laboratuvar Agirlik Olciim Cihazlar Hassas Teraziler (0-8000 gr-E2)
Laboratuvar Agirlik Olciim Cihazlar Standart Teraziler (0-11000 gr-F1)
Laboratuvar Agirlik Olciim Cihazlar Endiistriyel Teraziler (0-50 kg-M1)
Klimatik Kabin (Kiir Dolab1) (70-95 %Rh; 0-200 °C)

Dogrulama Hizmetleri (TURKCIMENTO)
MTM Kirma Basliklar

Harc Kalib1

Satélye Kalib1

Satdlye Kazani

Manuel Vikat Cihazi

Vikat ignesi

Vikat Sondasi

Vikat Halkas1

Harc Karnistirma Cihaz

Harc Karistirma Paleti

Harc Karistirma Kab:

Sarsma Cihaz1

Yayici ve Mastar

Kalip Baslig1 (Huni)

Hava Gecirgenlik (Blaine) Metoduna Gére incelik Olciimii Yapan Cihazlarin
Dogrulamasi

16
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Calibration Laboratory

TURKCIMENTO Calibration Laboratory performs in situ calibrations and verifications
of the devices available in the laboratories of cement plants with mobile systems in the
scope of TURKAK Accreditation.

Mobile Calibration Services (Accredited by TURKAK)

Verifi

Compressive Strength Testing Machines (Cement) (2-250 kN)
Laboratory Furnaces (500-1400 °C)

Drying Ovens (30-300 °C)

Laboratory Weighing Instruments Sensitive Balances (0-8000 gr-E2)
Laboratory Weighing Instruments Standard Balances (0-11000 gr-F1)
Laboratory Weighing Instruments Industrial Balances (0-50 kg-M1)
Climatic Cabinet (70-95 %Rh; 0-200 °C)

cation Services

Compressive Strength Testing Machines Platens
Mortar Mould

Le Chatelier Apparatus

Le Chatelier Water Bath / Chamber

Manual Vicat Apparatus

Vicat Needle

Vicat Plunger

Vicat Mould

Mortar Mixing Device(Mixer)

Mortar Mixing Blade

Mortar Mixing Bowl

Jolting Apparatus for Mortar

Verifications of Fineness Measurement Device
Spreader and Straightedge

Hopper

Operating According to Blaine Method

17
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Mineraloji ve Mikroskop Laboratuvar

Mikroskop Laboratuvari

Optik Polarize Mikroskop (OPM)

Optik Polarize Mikroskop ile ¢cimento klinker fazlarinin incelenmesiyapilmaktadir.
. Ham Kanigimin inceligi

Firin isletme Parametreleri

Pisme Problemleri

Klinker Sogutma Kosullari

Cimento Performansinin Belirlenmesi

Goriintii Analiz Yazilimiyla Klinker

Kesitlerinde Kristallerin Miktar, Boyut ve

Boyut Dagilim1

X-Isinlar Difraktometre ve Termal Analiz Laboratuvari

X-Isinlari Difraktometre (XRD)

Cimento Hammaddeleri

Mineral Katkilar

Toprak ve Toprak Bazli Malzemeler

Hidrate Cimentolar, Beton ve Cimento Pastalari

Farin Numunelerinde 125 pm’den iri Kalsit

ve 45 pm’den iri Kuvars Miktarlarn

XRD Rietveld Metodu ile kantitatif mineralojik analizler, teknolojik gelismeler
15181nda siirdiiriilmektedir.

Termal Analiz - Diferansiyel Tarama Kalorimetresi (DSC)
. Karakteristik Sicakliklar

Ergime ve Kristallesme

Reaksiyon Isis1

+  (zgiil Is1 Kapasitesi

18
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Mineralogy and Microscopy Laboratories

Microscope Laboratory

Optical Polarized Microscope (OPM)
With Optical Polarized Microscope identification of cement clinker phases and
assesment of the following parameters are conducted:

Raw Mix Fineness

Kiln Operation Parameters

Burning Problems

Condition of Cooling Process

Prediction of Cement Performance

In addition, the amount, size and size distribution of crystals in clinker section
can be determined by means of an image analysis software.

X-Ray Diffractometer and Thermal Analysis Laboratory
X- Ray Diffractometer (XRD)

Cement Raw Materials

Mineral Additives

Earth and Earth Based Materials

Hydrated Cements such as Concrete and

Cement Pastes

Calcite Content Coarser than 125 um and Quartz Content Coarser than 45 um
Semi-Quantitative Phase Analysis of Clay, Limestone, Marn, Raw Meal, Mineral
Additives, Aggregates etc.

Thermal Analyses Differential Scanning Calorimeter (DSC)
. Characteristic temperatures

. Heat of reaction

. Melting and crystallization

. Specific heat capacity

19
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Yeterlilik Deneyleri Birimi

Ar-Ge Enstitiisii uzun yillardir caligmalarini siirdiirdiigli Yeterlilik Deneyleri
faaliyetlerini, ulusal ve uluslararasi boyutta genis kapsamli olarak yiiriitmektedir.
2017 yilindan beri, TURKAK’tan Cimento, Klinker, Kémiir, Ucucu Kiil, Hammadde
(Farin, Kalker, Algitasi, Demir Cevheri, Kil) faaliyet alanlarindan “TS EN ISO/IEC
17043 Yeterlilik Deneyleri Akreditasyon Belgesi” alabilmek amaciyla yogun bir
calisma gerceklestirmistir.

Agustos 2017 tarihinde TURKGIMENTO Ar-Ge Enstitiisii TURKAK “TS EN 1SO/
IEC 17043 Yeterlilik Deneyleri Akreditasyon Belgesini” almaya hak kazanmistir.
Tiirk Insaat Sektériinde ilk ve tek akredite kurulus olarak Yeterlilik Deneyleri
programlar: diizenlemektedir.

Asagidaki materyallerle Yeterlilik Deneyleri programlar: diizenlenmektedir;
. Cimento

. Komiir

. Ucucu Kiil

. Komiir Kiilii (akredite degil)

. Hammadde

. Kalker

. Kil

. Farin

. Demir Cevheri

. Algitas:
. Klinker
. Tras (akredite degil)

Ayrica Referans Test Programlari icin hazirlanan ¢cimento numuneleri ile ¢cimento
sektoriiniin ic kalite kontrollerini yapabilmeleri saglanmaktadir.

Yeterlilik Deneyleri Programlar

Program Adlari Program Sikhgi
Ucgucu Kal Yilda bir kere
Kémiir Yilda bir kere
Hammadde Yilda bir kere
Kalker Yilda bir kere
Kil Yilda bir kere
Farin Yilda bir kere
Demir Cevheri Yilda bir kere
Algi Tasi Yilda bir kere
Tras Yilda bir kere

20



ECKA
@ tve R&D INSTITUTE

o . KALITE
TURKCIMENTO | arasTIRMA

Proficiency Testing Department

The R & D Institute has been conducting wide range of Proficiency Tests activities for
many years at the national and international level.

Since 2017, an intensive study has been carried out in order to obtain accreditation
certificate for EN ISO/IEC 17043 Proficiency Testing from TURKAK on Cement, Clinker,
Coal, Fly Ash, Raw meal, Limestone, Gypsum, Iron Ore, Clay.

As of August 2017, accreditation certificate for EN ISO/IEC 17043 Proficiency Testing
was awarded to TURKCIMENTO R&D Institute and being the first and only accredited
institution in the Turkish construction sector currently, Proficiency testing programs
will continue to be served by us.

We are organizing Proficiency Testing Programs for following materials;
. Cement
. Coal
. Fly Ash
. Coal Ash (not in the accreditation scope)
. Raw Material
. Limestone

. Clay
. Raw meal
. Iron Ore
. Gypsum
. Clinker

. Trass (not in the accreditation scope)

Additionally, we prepare small amount of cement samples (Reference Test Sample)
to be provided to the cement sector in order to support their internal quality control
monitoring

Proficieny Test Programme

Program Period
Fly Ash Once a year
Coal Once a year
Raw Material Once a year
Limestone Once a year
Clay Once a year
Raw Meal Once a year
Iron Ore Once a year
Gypsum Once a year
Trass Once a year
13 Program
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Ar-Ge & inovasyon Projeleri ve is Gelistirme Birimi

Ar-Ge & Inovasyon Projeleri ve Is Gelistirme Birimi ¢imento endiistrisine ve diger
kuruluslara (6zel ve kamu) arastirma ve inceleme hizmetleri vermektedir. Cesitli
malzemeler/ atiklar/alternatif hammaddeler kimyasal, fiziksel ve mineralojik
acidan laboratuvarlarda incelenebilmektedir. Boliimiin hedefi hidrolik baglayicilar
ile beton ve agregalar1 kullanan ve iireten endiistrilerdeki teknik ve bilimsel
arastirma ve gelistirmelere yardim etmek bunlari ve tesvik etmektir.

. Cimento ve beton teknolojisi konularinda arastirma calismalari yapmak,

. Cimento fabrikalar, iiniversiteler ve bilimsel kuruluglari ¢imento ve beton
konularinda arastirma yapmak icin cesaretlendirmek ve bu caligsmalara teknik
destek vermek, Cimento ve beton konularinda diger iilkelerdeki kuruluslarla
isbirligi yapmak,

. Cimento iiretiminde endiistriyel atiklarin ve puzolanik materyallerin
degerlendirilmesi, kimyasal ve mineral katki maddeleri iizerine arastirma
calismalar1 yapmak, yeni tip cimentolar ve test yontemleri,

. Projenin gerektirdigi verilerin toplanmasi, birlestirilmesi ve yorumlanmasi.
Ar-Ge Enstitiisii, giiniimiiziin 6ne ¢ikan baghiklarindan endiistriyel simbiyoz ve

karbon yakalama iizerine iki farkli projede H2020 Programi kapsaminda Avrupa
Komisyonu tarafindan fonlanmaya hak kazanmistir.

Ayrica Ar-Ge Enstitiisii H2020 Programi kapsaminda 10’u askin projede gorev
almistir.
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R-D & Innovation Projects and Business Development Department

R-D & Innovation Projects and Business Development Department provides research
and investigation services to cement industry and other organizations (public and
private). Wide range of materials/wastes/alternative raw materials can be investigated
from physical, chemical and mineralogical point of view at the laboratories. The
goal of the department is to help and promote technical and scientific research
and development in the industries producing and using hydraulic binders as well as
concrete and concrete aggregates.

. Making research studies on cement & concrete technology,

. Encouraging cement factories, universities and scientific institutions for research
on cement and concrete, providing technical support for such activities,

. Cooperating with organizations from other countries in cement and concrete
subjects,

. Evaluation of industrial waste and pozzolanic materials in cement production,
making research studies on chemical and mineral admixtures, new types of
cements and testing methods,

. Gathering, consolidating and interpreting the data required by the project.
The R&D Institute has been granted funding by the European Commission under the

H2020 Program in two different projects on industrial symbiosis and carbon capture,
which are among the prominent topics of today.

R&D Institute also worked on more than 10 projects under H2020 Programme.
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FISSAC (Siirdiiriilebilir Kaynak Yogun Endiistriler icin
Genisletilmis Yap1 Deger Zinciri Uzerinden Endiistriyel
Simbiyozun Tesvik Edilmesi, 2015-2020)

FISSAC Projesi HORIZON 2020 AB Arastirma ve Yenilik Cerceve Programi
kapsaminda finanse edilmektedir (S6zlesme No: 642154).

FISSAC projesinin genel amaci, sifir atik yaklasimi ile yap: deger zincirinde yer
alan hammadde kullanimi yogun sanayilerde, teknolojik ve teknolojik olmayan
gereklilikleri uyum icinde birbirine baglayarak, malzemenin kapali devre iiretim
slireci icerisinde dongiisel ekonomiye gecilmesini saglayacak yenilik¢i bir
endiistriyel simbiyoz modeli gelistirilmesi ve uygulanmasidir.

Genisletilmis yap1 deger zincirindeki paydaslar ve sanayiler (gelik, aluminyum,
dogal tas, kimya, yikim ve ingaat sektorleri) arasinda ortak caligmaya dayanan
bu yenilikci endiistriyel simbiyoz modelinin ekonomik olarak yapilabilir bir
senaryo cercevesinde uygulanmasi amaciyla bir metodoloji ve yazilim platformu
gelistirilecektir.

FISSAC, modelin uygulanabilirligi ve yenilik¢i iretim siireci, servis ve iiriinlerin
etkinligi asagida verilen yonleriyle agiklanacaktir;

. Uretim siirecleri: Atik malzemeyi degerli ikincil hammaddelere déniistiirecek
kapali devre geri doniisiimii ve yeni {iriinlerin endiistriyel &lcekte {iretim
siirecleri gosterilecektir.

. Uriin dogrulamasi: Ekolojik ve yenilik¢i yap1 iiriinlerinin (veni ekolojik
cimento ve yesil beton, yenilikci seramik karolar ve kauguk ahsap plastik
kompozitleri) yasam dongiisii yaklasimina dayal siireclerle ekolojik olarak
tasarimi yapilacak ve bu uygulamanin ve iiriinlerin teknik performanslari
gercek dlcekte saha calismalariyla gosterilecektir.

. FISSAC modeli: Yazilim platformu ve modelinin, tekrarlanabilirlik
degerlendirmesi yasam laboratuvar: kavramina gore gosterilecektir.
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FISSAC (Fostering Industrial Symbiosis For A Sustainable Resource
Intensive Industry Across The Extended Construction Value Chain,
2015-2020)

FISSAC Project is funded by Horizon 2020 Research and Innovation Programme under
Grant Agreement No: 642154.

The overall objective of FISSAC projects is to develop and demonstrate a new paradigm
built on an innovative industrial symbiosis model towards a zero waste approach in
the resource intensive industries of the construction value chain, tackling harmonized
technological and non technological requirements, leading to material closed-loop
processes and moving to a circular economy.

A methodology and a software platform will be developed in order to implement the
innovative industrial symbiosis model in a feasible scenario of industrial symbiosis
synergies between industries (steel, aluminium, natural stone, chemical and demolition
and construction sectors) and stakeholders in the extended construction value chain.

FISSAC will demonstrate the applicability of the model as well as the effectiveness of the
innovative processes, services and products at different levels:

. Manufacturing processes: with demonstration of closed loop recycling processes
to transform waste into valuable secondary raw materials, and manufacturing
processes of the novel products at industrial scale.

. Product validation: with demonstration of the eco-design of eco-innovative
construction products (new Eco-Cement and Green Concrete, innovative ceramic
tiles and Rubber Wood Plastic Composites) in pre-industrial processes under a
life cycle approach, and demonstration at real scale in different case studies of
the application and the technical performance of the products.

. FISSAC model, with the demonstration of the software platform and replicability
assessment of the model through living lab concept.
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MOF4AIR (Giic iiretimi ve Enerji Yogun Endiistrilerde Karbon
Dioksit Adsorpsiyon Prosesleri icin Metal Organik Kafes Yapilar,
2019-2023)

MOF4AIR Projesi Horizon 2020 AB Arastirma ve Yenilik Cerceve Programi
kapsaminda finanse edilmektedir. (S6zlesme No: 837975)

MOF4AIR, enerji santrallerinde ve enerji yogun endiistrilerde Metal Organik Kafes
(MOF) tabanh CO, yakalama teknolojilerinin performanslarini gelistirmek ve
gostermek icin 8 iilkeden 14 ortagl bir araya getiren bir H2020 projesidir.

Yiiksek CO, adsorplama kapasitesi ve yiiksek CO, afinitesi olan metal organik
kafes yapilar kullanilarak uygun maliyetli CO, adsorplama yontemi gelistirilmesi

hedeflenmektedir.
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MOF4AIR (Metal Organic Frameworks for Carbon Dioxide
Adsorption Processes in Power Production and Energy Intensive
IndustRies, 2019-2023)

MOF4AIR Project is funded by Horizon 2020 Research and Innovation Programme
under Grant Agreement No: 837975.

MOF4AIR is a H2020 project gathering 14 partners from 8 countries to develop and
demonstrate the performances of Metal Organic Framework (MOF)-based CO2 capture
technologies in power plants and energy intensive industries.

It is aimed to develop cost effective CO, adsorption method by using MOFs with large
C0, adsorption capacity and high CO, affinity.
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Borlu Aktif Belit (Bab) Cimentosu

Amac
. Uzun vadeli dayanimlar yiiksek ¢cimentolar iiretmek

. Yogun enerji kullanan cimento sektoriinde, diisiik sicakliklarda Borlu Klinker
iiretimi ile yakit enerjisini azaltmak

. CO, emisyonunu, diisiik kire¢ kaynagi kullamimi ile ek yatinm
yapilmadan diistirmek

Caligmalar

«  TURKGIMENTO AR-GE Laboratuvarlarinda, hammadde analizleri ile cesitli
ylizdelerde kolemanit kullanilarak Borlu Cimento iiretimi yapilmis ve iiretim
icin gereken parametrelerin optimum degerleri tespit edilmistir.

. Endiistriyel deneme, laboratuvar kosullarindaki ¢alismalardan elde edilen
sonuclar kullanilarak Cimento Fabrikasinda yapilmistir.

Sonuglar

. Hammaddenin hazirlanmasi sirasinda, kolemanit kullanimi nedeni ile
ogiitmede farin (hammadde) degirmenlerinde daha az elektrik enerjisi
sarfiyati olmustur.

. Doner firinda pisme sirasinda kullanilan komiiriin azaltilmasi ile enerji
tasarrufu saglanmistir.

. Klinkerin firinda pismesi sirasinda daha az yakit (kémiir) kullanilarak litre
agirhigy daha yiiksek olan klinker elde edilmistir. Boylece firindaki toz klinker
iiretimi graniiler yapiya déniismiistiir. Bu yogun yapilasmanin sonucu olarak
klinkerlerdeki ogiitiilebilirligin zorlastig: tespit edilmistir.

«  Erken dayanim (2 ve 7 giinliik) normal Portland Cimento (PC)’ya gére daha
diisiik degerlerde seyretmektedir.

. ilk dayanimlara gére kazanilan son dayanim gelisimi (28 giinliik) PC’ye gére
daha fazladir.

. Borlu Cimento, Cok Diisiik Isili cimento sinifina girmektedir.

. Borlu Cimentonun rétre degerinin, Portland Cimentosuna gore daha diisiik
oldugu tespit edilmistir.

Potansiyel Kullanim Alanlar1

. HES baraj insaatlarinda kiitle betonu olarak,

. Beton yollarda ozellikle silindirle sikistirilmig betonlar,
. Viyadiik, rihtim, endiistriyel zemin betonlari,

. Petrol kuyulari,

. Niikleer santraller (radyasyon kalkani olarak).
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Boron Modified Active Belite Cement
Objective

Produce long term high strength cements.

Decrease fuel energy by producing boron cement clinker with low temperature in
energy intensive cement industry.

Decrease CO, emissions by using of low lime sources without any extra investment.
Increase of usage of boron waste and/or low grade boron ores.

Works

Analyse of raw materials and find optimum parameters for producing boron
cement clinker at TURKCIMENTO R&D Institute.

Industrial scale production after finding optimized parameters in lab scale
experiments.

Results

Lower electric energy consumption by using of colemanite ore in raw materials’
grinding.
Energy conservation with usage of lower amount fuel in rotary kiln.

Higher liter weight clinker production due to using lower amount of coal in rotary
kiln. Lower dust clinker production in rotary kiln. Higher work index of clinker
because of denser structure.

Lower early strength (2-7 days) than Portland Cement (PC).
Higher strength (28 days) than PC.

Boron cement, classified as Very Low Heat Cement.

Lower shrinkage than PC.

Potential Areas Of Usage

Mass concrete in dam building

Concrete road especially roller compacted concrete
Viaduct, dock, industrial ground concrete
Oil-wells

Nuclear plants (as radiation shield)
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Tiirkiye’de Komiir Yakitli Termik Santrallerden Elde Edilen
Ucucu Kiillerin Ozellikleri ve Siniflandirilmasi

Projede Tiirkiye’deki komiir yakitli termik santrallerden elde edilen ucgucu kiiller
calisilmistir. Calisma kapsaminda;

. Afsin-Elbistan B
. Catalagz1

«  lcdas Biga

. Kemerkdy

. Seyitdmer

. Soma

. Tuncbilek

. Yatagan

. Yenikoy

termik santralleri olmak {izere, toplamda 9 termik santralden 17 adet
ucucu kiil incelenmistir.

Santrallerden farkli giinlerde toplanan ucucu kiillerden karisim numuneleri
olusturulmus, ayrica 125 pm’lik elekten gecirilerek elenmis kiil karisim numunesi
hazirlanmistir. Sonuclar ise farkli standartlar géz oniinde tutularak iki farkl
yaklasim ile degerlendirilmistir.

Projede ucucu kiillerin fiziksel, kimyasal, mineralojik ve mikroskobik 6zellikleri
ile agir metal icerikleri belirlenmis; ucucu kiil ve Portland cimentosu iceren
ikili sistemlerine ait performans sonuclari derlenmistir. Ucucu kiiller 6zellikle
agir metal sonuclar1 ve hidratasyon 1sis1 bakimindan, ayrica basing dayanimi
sonuclarindan hesaplanan aktivite indeksi sonuglarina gore de siniflandirilarak
degerlendirilmistir

30



ECKA
Givar R&D INSTITUTE

KALITE
ARASTIRMA

©)

TURKGIMENTO

Characterization And Classification Of Fly Ash Obtained From
Coal- Fired Thermal Power Plants in Turkey

In the project, fly ashes obtained from coal- fired thermal power plants in Turkey have
been studied. In the scope of this work, 17 fly ash from 9 thermal power plants were
examined.

. Afsin-Elbistan B

. Catalagzi

«  Icdas Biga

. Kemerkoy

. Seyitomer

. Soma
. Tuncbilek
. Yatagan

. Yenikoy

Mixture samples were prepared from fly ashes collected on different days from the
power plants and also a finer mixture sample were prepared by using 125 um sieve.
The results were evaluated in two different approach with respect to the standards.

In the project, the physical, chemical, mineralogical and microscopic characteristics
of ashes and heavy metal contents were determined and the performance results of
binary systems containing fly ash and Portland cement were compiled. Fly ashes will
be evaluated according to the results of the heat of hydration, heavy metal results and
activity index calculated from the results of compressive strength tests.
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