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CIMENTO SANAYiI REFRAKTERLERINDE
ALTERNATIF YAKIT KULLANIMI ILE
AGIRLASAN ALKALi SORUNUNA KESIN
cozum: HAZAL T 2AR

Atiklarin alternatif yakit ve/veya alternatif hammadde olarak kullaniimasiyla
baslayan siirecte cimento tiretim tesislerinde kullanilan refrakter malzeme-
lerin karakterinde de degisim ihtiyact dogmustur. Atiklarin farkli bilesenler
icermesi, oranlarinin degiskenligi ve bilhassa alkali bilesenlerinin yogun
varligi 6zel refrakter malzemeleri kullanma geregini ortaya gikarmistir. Al-
ternatif yakit ve hammaddelerin kullaniimasiyla olugan alkali, kiikirt ve
halojen bilesenlerinin dretim srecinde yarattii sorunlarin ¢oziimiinde
silisyum karbir ve zirkon gibi 6zel refrakter hammaddeleri iceren drtinler
geligtirilmistir. HAZAL T 2AR bu drlnlere alternatif olan fakat silisyum
karbiir ve zirkon icermeyen 0zel bir tugladir.

Neden HAZAL T 2AR?

Gimento sanayinde atik kullanimi ile adirlasan isletme kosullarinda dzel-
likle alkali ve aginma direncine duyulan ihtiyag Ust seviyelere gikmigtir.
Bahsedilen sartlarin hepsine ayni anda cevap verebilmek klasik alumi-
na silkat grubu refrakterleri ile miimkiin degildir. HAZAR T 2AR yiiksek
diizeyde alkali, asit gazlari, aginma ve 1sil sok direncine sahip karakterde,
cok dusik poroziteli ve yiiksek mukavemetli bir tudladir. Bu sorunlarin
¢Ozimi icin mutlaka HAZAL T 2AR karakterinde bir tudlaya ihtiyac
duyulmaktadir.

Silisyum karbiir ve zirkon iceren tuglalara kiyasla
daha kuvvetli bir alternatif!

HAZAL T 2AR, daha 6nce kullanilan klasik refrakterlere bir alternatif olarak
degil, klasik refrakterler ile yasanan sorunlari ortadan kaldiran bir driin olarak
ele alinmalidir. Silisyum karbiir ve zirkon gibi malzemeler iceren, alkali ve
aginma direnci ytiksek Gzel driinlerin ¢imento dretim sirecindeki kullanim
yerleri kisitl bolgelerde kalmaktadir ve maliyetleri yiksektir. HAZAL T 2AR
ise alkali sorunlarinin yasandigi tiim siire¢ bolgelerinde kullanilabilinen bir
{iriindtr. Bu nedenle HAZAL T 2AR silisyum karbiir ve zirkon gibi yliksek mali-
yetli malzemeler icermemesine ragmen (retim stirecinin bircok bolgesinde
kullanilabildiginden alternatif olmaktan daha ileri bir konumdadir.

Atigin her tlrinin sorun yaratan yogun etkileri bulunmaktadir. Bun-
lardan en belirgin ve etkin olan bilesenler alkali, klor ve kiikiirt gibi
asit gazlandir. HAZAL T 2AR bu dominant etkilere direng gosterecek
sekilde gelistirilmistir. HAZAL T 2AR alkali direnci gibi kimyasal ko-
rozyona dayanikhhk 6zelliginin yani sira termal sok direnci ve aginma
dayanimi ¢ok (st seviyede olan bir driinddr. Bu 6zellikler ¢imento
sanayi Gretim siirecinde hayati 6nem arz etmektedir. Tim bu dzel-
likleri yapisinda bulunduran HAZAL T 2AR gimento Uretim sirecinde
atik kullanilmasa dahi gok ist diizeyde performans gostererek fark
yaratmaktadr.

THE ULTIMATE REFRACTORY SOLUTION
TO THE ALKALI PROBLEMS AGGRAVATED
BY THE USE OF ALTERNATIVE FUELS IN
CEMENT INDUSTRY: HAZAL T 2AR

The usage of wastes as alternative fuel and/or alternative raw
materials in the cement industry has materialized the need to change
refractory materials used in cement production. Various components
of wastes, their ratios and the intense presence of alkali components
in particular have mandated the usage of highly special materials. In
order to resolve the problems caused by the involvement of alkali,
Sulphur and halogen components special refractory products with
silicon carbide and zircon contents have been developed. HAZAL T
2AR is an alternative brick to these products and contains neither
silicon carbide nor zircon.

Why HAZAL T 2AR?

In cement production process during which conditions worsen with
the usage of wastes, the need for alkali and abrasion resistance
increases. It is not possible for classic alumina silicate refractories to
respond to all mentioned problems simultaneously. HAZAL T 2AR is
a special brick of low porosity and high durability together with great
resistance to high levels of alkali, acid gases, abrasion and thermal
shocks. A brick of such characteristics as HAZAL T 2AR’s is certainly
needed to solve such problems.

A better alternative to bricks with silicon carbide and
zircon content!

HAZAL T 2AR shall be considered as a better product that eliminates the
problems experienced during the usage of conventional refractories.
Refractory products with silicon carbide and zircon content, which
yield to high alkali and abrasion resistance, yield high costs and
are limited to certain areas in cement production. HAZAL T 2AR is
a product which may be used in all process areas presenting alkali
issues. Hence, HAZAL T 2AR may be used as a better performance
and lower cost substitute for materials which contain silicon carbide
and zircon.

All types of waste tend to generate significant problems. The most
prominent and effective components consist of acid gases such as
alkali, chlorine and sulphur. HAZAL T 2AR has been developed fo
withstand these dominant impacts. Besides its Strong resistance
to chemical corrosions such as alkali resistance; HAZAL T 2AR is
a brick with great thermal shock and abrasion resistances. These
characteristics are vital in the production process of the cement
industry. With all of its listed properties, HAZAL T 2AR creates a big
difference with its high level of performance in cement production
process even if no waste is used.




SiC ICEREN TUGLALARA ALTERNATIF BiR URUN
OLARAK GELISTIRILEN, YUKSEK ALKALI VE ASINMA
DIRENCINE SAHIP HAZAL T 2AR TUGLASININ AR-GE
SURECI VE TEKNiK OZELLIKLERI

Yiiksek sicaklik teknolojilerinin kullanildigr tiim sektérlerde oldugu gibi
¢imento sanayinde de refrakter malzemenin performansi dogrudan Uretim
hizini ve kapasitesi etkilediginden 6nemli parametrelerden biri olarak
karsimiza ¢ikmaktadir. Gimento finnlarinda finn girisi, firn kafasi, sogutma
ve benzeri bolgelerde alkali, asinma ve 1sil sok gibi birden fazla etkenin
oldugu ozel proses kosullarinda bu direng 6zelliklerini barindiran Urlinlere
ihtiyac duyulmaktadir.

Haznedar Refrakter biinyesinde yapilan AR-GE calismalarinda, yiiksek
asinma, 1511 ok ve alkali direnci gibi tig Gnemli 6zelligi yapisinda barindiran,
fakat Zr0, ve SiC igermeyen andaliizit bazl yeni bir yiksek alumina tugla
olan HAZAL T 2AR gelistirilmistir.

Refrakter trtinti 0zelliklerinde alkali direnci kangima Zr0, veya SiC ilavesi
ile arttinilabilinir. Ana hammadde olarak andallzit kullamimi, uygun tane
dagihimi, saf alumina ilavesi ve uygun pisirim sicakliklari gibi yontemler ise
11l sok direnciyle asinma direncini istenen diizeylere gekebilmektedir. Fakat
asinma direnci arttinrlirken mukavemet gibi bazi fiziksel degerler de yiik-
selebilir. Bu faktdrler sonucu malzeme gereginden fazla kirlganlasabilir ve
negatif durumlar ortaya gikar. HAZAL T 2AR lig direng zelligini gostermekle
birlikte olumsuz kosullara yol agmamaktadir.

HAZAL T 2AR denemeleri ¢imento sanayinde déner firn, sogutma, 6n
isiticilar, kalsinatdr, doner firin intikal kamarasi ve tersiyer hava borusu toz
siklonlari gibi birgok bolgede gergeklestirilmistir. Tim bu bélgelerde gok
st seviyede performanslar elde edilmistir. Bu drtintin 6zellikle doner firn
intikal kamaralarinda yaganan yapisma sorununun ortadan kaldinimasi igin
en uygun ¢6zim oldugu gorilmistir. HAZAL T 2AR dretim prosesinin bir
ok noktasinda malzeme kalitesini ispatlamigtir.

CIMENTO SANAYINDE KULLANILMIS HAZAL T 2AR
ORNEKLERI

Ornek 1

Alkali buharlarina maruz kalan tuglalarda, buharin igeri niifuz etmesinden
sonra 900-1100°C araliginda %30'a varan genlesmeler meydana gelir; bu
genlesmenin sonucunda kopmalar olusur. Gimento doner firninin kalsi-
nasyon bolgesinde kullanilmis bir HAZAL T 2AR tuglasinin kesit gérinim
Sekil 1°de verilmistir. Bir yillik hizmet siiresi sonunda tugladaki aginma
(kopma) miktari astar kalinhginin en fazla %11'i kadar olmustur. Sekilde
gbsterilen tst (1), orta (2) ve alt (3) bélgelerin laboratuar sonuglar Tablo
1'de sunulmustur.

Sekil 1. Kullanilmig HAZAL T 2AR'in kesit gérindmi
Figure 1 . Cross section view of a used HAZAL T 2AR

THE R&D PROCESS AND TECHNICAL PROPERTIES
OF HIGH ALKALI AND ABRASION RESISTANT HAZAL
T 2AR, WHICH HAS BEEN DEVELOPED AS AN
ALTERNATIVE TO SiC CONTAINING REFRACTORIES

As in all sectors which utilize high temperature technologies, performance of
refractory materials is considered as one of the most important parameters in
cement industry due to its direct impact on the production speed and capacity.
In special process conditions where multiple factors such as alkali, abrasion
and thermal shock are present at kiln input, kiln head, cooling zone and similar
zones of the cement kilns, products with such resistance properties are needed

During the R&D studies of Haznedar Refractories, the production of a new
andalusite based high alumina brick that is free of 20, & SiC but has great
resistance to high abrasion, thermal shock and alkali was realized and
named as HAZAL T 2AR.

In refractory characteristics alkali resistance may be improved by the
addition of Zr0, or SiC. Methods such as the use of andalusite as raw
material, proper granulation, addition of pure alumina and right firing
temperatures may elevate the thermal shock and abrasion resistances up
fo desired levels. Yet, the improvement of the abrasion resistance may
enhance some physical values such as that of cold crushing strength. As
a result of such factors the material may become extra brittle and negative
circumstances may occur. Salisfying all three resistance features, HAZAL T
2AR does not constitute any undesirable outcomes.

The industrial trials of HAZAL T 2AR have been done in several sections
such as rotary kiln, cooler, pre-heater, calciner, rotary kiln inlet chamber and
tertiary air fube powder cyclones. Very high performances were achieved in
all of these sections, it is observed that HAZAL T 2AR is the most suitable
solution to the sticking problem occurring in rotary kiln inlet chamber. Thus
HAZAL T 2AR’s usage has proved its material quality at numerous points of
cement production process.

REFERENCES OF HAZAL T 2AR USAGE IN CEMENT
INDUSTRY

Reference 1

For bricks that are exposed to alkali gases vapor penetrates inside. At a
temperature of 900-1000 °C, expansions up to %30 may occur and may
result in ruptures. Below, Figure 1 depicts the cross section of a HAZAL T
2AR brick which is used in the calcination zone of a cement rotary kiln. After
a year of usage, the abrasion rate of the brick is around %11 of its lining
thickness. The lab results of the top (1), middle (2) and bottom (3) sections
of the bricks are given on Table 1.

Bilesenler Orjinal Tugla | Boélge 1
Components | Unit |(Original Brick| Area 1
ALO, % 57,80 56,45 57,85 57,84
Sio, % 40,39 39,16 39,90 39,94
Fe,O, % 0,85 1,01 0,77 1,14
CaO % 0,16 0,35 0,13 0,19
Na,0O % 0,08 0,08 0,07 0,08
K,O % 0,21 2,39 0,27 0,20
Yogunluk
Density g/cm® 2,65 2,68 2,65 2,64
Porozite
Porosity % 10,3 8,8 10,8 11,0

Tablo 1. Kullaniimig HAZAL T 2AR’in kimyasal analizi
Table 1 . Chemical analysis of a used HAZAL T 2AR
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HAZAL T 2AR, sahip oldugu dislk porozite degeri sayesinde, al-
kali niifuzunun derinlere islemesine imkan vermemistir. Hammadde
ve matriks karakteristigi itibariyle alkaliye karsi yiiksek direng
gosterdidinden, caligma stresi boyunca alkali yogunlagsmasi sonucu
ortaya ¢ikan genlesmelerden ¢ok az diizeyde etkilenmigtir.

Ornek 2

Sekil 2 ve Sekil 3'te atik besleme deligi bolgesinde kullaniimis HAZAL T
2AR ile standart yiiksek alimina tugla gbrindmleri verilmistir. 16 aylik
kullamim sonrasinda HAZAL T 2AR tuglalarin formunu korudugu, standart
yliksek alimina tuglalarda ise bozulma ve kopmalar olustugu gézlenmigtir.

Sekil 2. HAZAL T 2AR tuglalarinin 16 aylik kullanim sonucu gérinim
Figure 2 . HAZAL T 2AR after 16 months of usage

HAZAL T 2AR sahip oldugu disuk porozite degeri, yiiksek alkali,
asinma, termal sok direnci ve yiiksek mukavemet gibi Gstiin 6zellikleri
sayesinde en basta alternatif yakit kullaniminin arttigi cimento
sanayinde ardindan atik yakma tesisleri ve yedek yakitla galisan

glc santralleri gibi birgok alanda rakipsiz olarak hizmet vermektedir.

Through its low porosity structure, HAZAL T 2AR does not
let alkali gasses penetrate deeply. Due to its raw material and
matrix characteristics which is naturally resistant to alkali, it is
affected very little from the expansions that result from alkali
concentration.

Reference 2

Figure 2 and 3 show HAZAL T 2AR and high alumina bricks that
are used in waste feeding areas. After a usage of 16 months it is
observed that the HAZAL T 2AR bricks preserve their form whereas
deterioration and ruptures occur in high alumina product.

Sekil 3. Standart yiksek altimina tuglalanin 16 aylik kullanim sonucu
gorintm
Figure 3 . Standard high alumina bricks after 16 months of usage

Besides the cement industry in which the usage of alternative fuels
has recently increased, HAZAL T 2AR gives unrivaled services in
waste incinerators and power plants with reserve fuel due to its
superior features: low porosity, durability, high alkali, abrasion&
thermal shock resistance.




CIMENTO SANAYi URETIM PROSESINDE HAZAL T 2AR’ NiN KULLANILDIGI BOLGELER
PROCESS UNITS WHERE HAZAL T 2AR IS BEING USED DURING CEMENT PRODUCTION

Tersiyer Hava Hatti / Tertiary Air Duct: HAZAL T2 AR

Firin Cikisi / Outlet Zone: HAZAL T2 AR

Finin Kafasi / Kiln Hood: HAZAL T2 AR

Kalsinator / Calcinator: HAZAL T2 AR
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Firin Girisi / Inlet Zone: HAZAL T2 AR
Emniyet Bolgesi / Security Zone: HAZAL T2 AR

HAZAL T 2AR’Yi KULLANAN MUSTERILER

CUSTOMERS USING HAZAL T 2AR

Sogutma / Cooler: HAZAL T2 AR

KULLANIM ALANLARI:
LOCATION OF USAGE

ADOGIM TOKAT, TITAN GROUP

Doner Finn Kalsinasyon ve Emniyet Bolgesi / Rotary Kiln Calcination & Security Zones

AKGANSA GIMENTO, SABANCI, HEIDELBERG GROUP

Déner Firin Kalsinasyon ve Emniyet Bolgesi / Rotary Kiln Calcination & Security Zones

ADANA CIMENTO, OYAK GROUP

Doner Firin Emniyet Bolgesi / Rotary Kiln Security Zone

BOLU GIMENTO, OYAK GROUP

Doner Finn Emniyet Bélgesi / Rotary Kiln Security Zone

BATI SOKE GIMENTO, BATI ANADOLU GROUP

Déner Finin Emniyet Bolgesi / Rotary Kiln Security Zone

BASTAS GIMENTO, VICAT GROUP

Déner Firin Emniyet Bélgesi / Rotary Kiln Security Zone

GIMKO NARLI, SANKO HOLDING

Déner Firin Kalsinasyon ve Emniyet Bolgesi, Kalsinator
Rotary Kiln Calcination & Security Zone, Calciner Rising and Falling Ducts

ADIYAMAN GIMENTO, SANKO HOLDING

Doner Finn Emniyet Bolgesi / Rotary Kiln Security Zone

ESKISEHIR GIMENTO, SABANCI HOLDING

Sicak Disk Unitesi / Hot Disc

DINGER GIMENTO

Déner Finn Cikis Bolgesi / Rotary Kiln Discharging Zone

KGS KAHRAMANMARAS, KIPAS HOLDING

Déner Finn Emniyet Bélgesi / Rotary Kiln Security Zone

NUH GIMENTO

Doner Firnin Emniyet Bélgesi, Sogutma ve Tersiyer Hava Hatti Toz Tutma Siklonu
Rotary Kiln Security Zone, Cooler and Dust Settling Chamber of TAD

SONMEZ GIMENTO

Doner Finn Kalsinasyon ve Emniyet Bolgesi / Rotary Kiln Calcination & Security Zones

TRAGIM, SOYAK GROUP

Déner Finn Kalsinasyon ve Emniyet Bolgesi / Rotary Kiln Calcination & Security Zones

HASANOGLAN GIMENTO, VOTORANTIM GROUP

Sicak Siklon / Lowest Stage Hot Cyclone

YOZGAT GIMENTO, YIBITAS GROUP

Déner Firin Emniyet Bélgesi / Rotary Kiln Security Zone




HAZAL T 2AR SPESIFIKASYONLARI
HAZAL T 2AR SPECIFICATIONS

Andallizit
Hammadde Temeli / Raw Material Base Agd;}ugﬁé
Bag Yapisi / Bond Type Seramik
Hacim Agirhgi / Bulk Density (g/cr’) 2,65
Gorlnur Porozite / Apparent Porosity (%) 9
Soguk Basma Dayanimi / Cold Crushing Strenght (kg/cn¥) 1400
Asinma Direnci / Abrasion Resistance (cm®) 7
Termal Sok Direnci / Thermal Shock Resistance (Suda - in water) > 50
Kalici Boyut Degisimi / Permanent Linear Change (%) 1600°C/5 0,16
Liner Termal Genlesme / Linear Thermal Expansion (%) 1000 °C 0,55
CO Direnci / CO Resistance A
Termal iletkenlik - Thermal Conductivity
400°C (W/mK) 1,500
700°C (W/mK) 1,600
1000°C (W/mK) 1,700
Kimyasal Analiz - Chemical Analysis
AlLO, (%) 58
SiO, (%) 40
Fe,O, (%) 0,9
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