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Xiilasa. Olkomizin arazisinds catinariyan gillor olmadigindan klinker karpici istehsali iigiin keramik
kiitlo torkibinin asanoriyon gillori modifikasiya etmoklo hazirlanmast mogsadouygun hesab
edilmigdir. Secilmis keramik kiitlo (82% Asag1 Gilizdok gil, 9% samot va 9% ugucu kiil) asasinda
alinmig materialin kimyoavi torkibi rentgenospektroskopik analiz iisulu ilo dyronilmisdir. Alinmis
kimyavi analizo asason keramik materialin faza torkibi hesablanmisdir. Homginin rentgenoqrafik
analiz isulu vasitosilo keramik materialin mineroloji torkibi Gyronilmisdir. Qeyd olunan fiziki-
Kimyovi analiz tisullar1 vasitasilo miisyyon olunmusdur ki, materialin torkibinin 87.3%-i kristallik
fazadan, 12,7 %-i iso amorf fazadan toskil edilmisdir.

Acar sozlar: klinker Karpici, samot, ugucu kiil, mineroloji torkib, mullit

STUDY OF THE DEPENDENCE OF CLINKER BRICK PROPERTIES ON THE
COMPOSITION OF CERAMIC MATERIAL
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Abstract. Since there are no difficult-melting clays in our country, it was considered appropriate to
prepare the ceramic mass composition for the production of clinker bricks by modifying easy-
melting clays. The chemical composition of the material obtained on the basis of the selected
ceramic mass (82% Ashagi Guzdak clay, 9% fireclay and 9% fly ash) was studied by X-ray
spectroscopic analysis method. Based on the obtained chemical analysis, the phase composition of
the ceramic material was calculated. Also, the mineralogical composition of the ceramic material
was studied using the X- ray analysis method. It was determined through the above-mentioned
physico- chemical analysis methods that 87% of the composition of the material was composed of
the crystalline phase, and 12.7% was composed of the amorphous phase.

Keywords: clinker break, fireclay, fly ash, mineralogical composition, mullite

Giris. Son illordo Respublikamizda tikinti-quruculuq islorinin stiratlo inkisaf etdiyi bir dovrdo
yiiksok keyfiyyatli tikinti materiallarina bdyiik tolabat yaranmisdir. Belo materiallardan biri do
keramik materiallardir. Digor sahslords oldugu kimi, keramik materiallar sonayesindo do
mohsullarin ¢esidlori c¢oxaldiqca raqabot artir vo materiallarin keyfiyyatinin yiiksoldilmasinin
labiidliiyli 6n plana kecir. Klinker korpici parklarin, sokilorin, istirahat markozlorinin hayatlorinin
dosonmosindas istifads olunan yiiksok keyfiyyatli keramik iizlik materialdir. Malumdur ki, binalarin
iizlonmasindo istifado olunan materiallar elo se¢ilmolidir ki, onlar kifayot qodor mohkom vo
saxtayadavamli olsun, eyni zamanda istilikke¢irmolori do asagi olsun. Olbatts, keramik
materiallarin yaratdigi istilik vo komfortu heg bir tobii vo siini das materiali yarada bilmoz. Klinker
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korpici binalarin fasadlarinin vo tratuarlarin iizlonmasinde miivaffoqiyyatlo totbiq olunan iizlik
materiallardan biridir.

Tadqgiqat metodlari. Keramik materiallar miirokkab quruluglu materiallar olub, torkiblori
osason kristallik vo siisovari (amorf) fazadan ibarot olur [1,2,3]. Bu sobabdon onlarin xassolori
kristallik vo amorf fazanin nisbatindon asili olur, lakin keramik materiallarin mohkomlik, barklik,
istilikkegirmo kimi xassalori, osason, kristallik fazanin xiisusiyystlorindon vo miqdarindan asili olur.
Burada amorf faza kristallik fazani togkil edon komponentlorin birlosdiricisi rolunu oynayir.
Keramik materiallarin torkibinin Oyronilmosi rentgenocpektroskopik, rentgenoqrafik vo elekton
mikroskopiya tisullar1 vasitasile hoyata kecirilir.

Klinker karpici {igiin keramik materialin kimyavi vo mineroloji torkibi AMEA-nin Geologiya
Institutunda &yronilmisdir vo cadval 1- do toqdim edilmisdir. Torkibi 82% Asagi Giizdok gilindon,
9% samotdan vo 9% ucucu kiilden ibarat olan keramik kiitlonin 1250°C- do yandirilmasindan alinan
materialin fiziki- mexaniki xassolori klinker korpici {igiin standartin toloblorino cavab verdiyindon
bu materialin kimyavi, mineroloji vo faza torkibi dyronilmisdir [4].

Cadval 1. Asagi Giizdok gili, samot vo ugucu kiil asasinda keramik materialin kimyavi torkibi [4]

Kimyovi torkibi | SiO2 | Al203 CaO MgO Na2O K20 Fe.O3 | TiO2

Oksidlarin
miqdar1,%

68.19 | 28.11 1.10 0.75 0.32 0.59 0.63 0.30

Miizakiralar. Klinker korpicinin mineroloji torkibini rentgenospektral analiz noticosinds aldo
etdiyimiz kimyovi torkibo asason toyin etmok miimkiindiir. Bu tip laxtalasmis keramik kiitlonin
tarkibina daxil olan minerallarin nazari kimyavi torkibi cadval 2-do geyd edilmisdir [4].

Cadval 2. Asagi Glizdok gili, samot vo ugucu kiil asasinda keramik materialin mineroloji torkibi [4]

Minerallar | Molekul kiitlasi Oksidlorin miqdari, %

SiO; Al;O3 Na.O K20 CaO Fe O3
albit 524 360/68.7 | 102/19.5 | 62/11.8 | - - -
anortit 518 360/43.2 | 102/36.7 | - - 56/20.1 | -
ortoklaz 556 360/64.1 | 102/18.0 | - 94/16.9 | - -
mullit 319 159/28 106/72 - - - -
hematit - - - - - 7.89
SiOx(sarbast) - - - - -

|. ik olaraq ortoklazin migdar1 toyin edilir. Hesab etsok ki, keramik materialdaki biitiin K-O
(0,59%) ortaklazin torkibina daxildir vo otoklazin molekul kiitlasinin, yoni 556-nin 94-ii K>O payina
diistir, 0 zaman ortoklazin keramik materiain torkibinds miqgdari (k.h):

o 556-0.59 349

Ortaklazda SiO2-nin migdarini toyin edirik:
‘- 3.49-64.1

=2.23
100
Ortaklazda Al2Os-iin miqdari:
‘= 3.49-18.0 _ 0.63
100

Il. Albitin miqdar1 toyin edilir. Keramik materialda biitiin Na20 (0,32) albitin torkibino
daxildir. Albitin molekul kiitlasinin 524- niin 62- si Na20-nun payina disiir. O zaman, keramik
materialda albitin miqdar1:
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= 524-0.32 _ 57
62
Albitds SiO2-nin miqdart:
x= 21687 ) o
100
Albitdo Al>O3-niin miqdari:
‘= 2.7-195 _ 0.5
100

[1l. Anortitin miqdarinin toyini. Anortitin molekul kiitlasi 278-dir. Onun 56- s1 CaO- nun
payina diistr.
Keramik materialin torkibinds anortitin miqdarti:

‘= 278-1.1 _ 5.46
56
Anortitdo SiO2-nin miqdart:
x=246-432 _, 45
100
Anortitdo Al,Os-iin miqdari:
= 5.46-36.5 _1.99
100

IV. Mullitin migdarmin tayini. Mullitin miqdarini klinker korpicinds toyin etmok {igiin Al>O3
vo SiO2 oksidlorinin ¢61 spat1 orintisindo holl olmasimi da nozoro almaq lazimdir. Mullitin
miqdarinin hesablanmasi ¢6l spati minerallarini amalo gotirdikdon sonra yerds galan Al2Os-iin
miqgdarina osasan aparilir.

Klinker korpii ii¢iin keramik kiitlonin torkibindoki Al20s-iin timui miqdar1 28,11% oldugu
tictin mullitin amolo golmasing sarf olunan miqdar asagidaki kimi olacaqdir:

28,11 — (0,63+0,52+1,99) = 28,11-3,14= 24,97

Demoli, 24,97% Al2O3 mullitin omalo golmesine sorf olunur. Mullitin nazori kimyovi

torkibinin 72 % Al2O3 vo 28 % SiO2-don togkil olundugu malumdursa

X= w =34.67 k.h. mullit omals golmisdir.
Ogor mullitin 28% SiO2-nin payina diisiirse, 0 zaman
X = % =9.71 k.h. SiO2 mullit omalo golmasina sorf edilmigdir.

V. Klinker karpici iiclin keramik kiitlonin torkibindoki sarbast SiO2-nin miqdart iso digor
minerallarin torkibindoki SiO2-nin migdari malum oldugundan asagidaki kimi hesablanir:
68.19 — (2.23+1.85+2.36+9.71) = 68.19-16.15=52.0%

VI. Keramik kiitlonin torkibindoki ¢6l spati minerallarinin (albit vo ortaklaz) hamisi siiso
fazaya kecir. Yalnlz anortit do qarisiqda Fe2Oz, TiO2 vo MgO oksidlari olduqda arintiys kegir [56,
sah.7]. Ona gora do keramik materialdaki siiso fazanin miqdari asagidaki kimi olacaqdir:
3.49+2.7+5.46+0.75+0.30 = 13.33%

Demali, klinker karpici hazirlanmasi tigiin keramik kiitlonin torkibi
—Mullit — 34.67%

—Sarbast Si02 — 52.0%

—Siiso faza — 12.7%

—Hematit — 0,63%

—Comi: 100%

Torkibi asan ariyan gil, samot vo ucucu kiildon ibarot olan klinker karpicinin difraktoqrami
sokil 1-do, mikrozond analizi iso sokil 2-do toqdim edilmisdir.
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Cadval 3. Asag1 Giizdoak gili, samot va ugucu kiil torkibli keramik materialin mikrozond analizi [4]

Element Kiitla tizra, % Atomlarin miqdari, % | Birlosmado, % | Kimyovi formulu
Al 14.88 11.20 28.11 Al;O3
Si 31.87 23.05 68.19 SiOz
Na 0.24 0.21 0.32 Na,O
K 0.49 0.25 0.59 K20
Mg 0.46 0.39 0.75 MgO
Ca 0.79 0.40 1.10 CaO
Fe 0.49 0.18 0.63 FeoOs
Ti 0.18 0.08 0.30 TiO2
0] 50.61 64.21

Comi 100
1 0e+004|

Intensity (cps)

5.0e+003]
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Sakil 1. Asagi1 Giizdok gili, samot vo ugucu kiil torkibli keramik materialin difraktoqramlar [5]
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Sakil 3. Asagi1 Giizdok gili, samot va ugucu kiil tarkibli keramik materialin mikrosokillori [5]

Notica. Hesabatlardan da goriiniir ki, klinker korpicinin torkibi osason kristallik fazadan
(87.3%) ibarotdir. Az miqdarda siiso faza (12.7%) keramik materialin daha da sixlagsmasina sobab
olur. Klinker karpici {igiin keramik kiitlonin mineroloji torkibinin hesablanmasindan da goriiniir ki,
materialin torkibinin ¢ox hissasi amorf va siiso fazadan ibarotdir. Bu 6ziinii keramik materialin
mikrogakillorinds do tasdigloyir. Sakil 3-do amorf fazanin istlinliiyii aydin goriiniir.

I9dabiyyat

1. [TaBmoB A.®. @DU3NKO-XMMHUYECKHE OCHOBBI TPOIECCHl OOXHUTa CTPUTEITBHOTO KEPAMHUKH.
Mockga. 289c. 1987

2. Sirinzado I.N., Sirinzado N.O. Insaat materiallarmin fiziki-kimyovi osaslar1. Bak1. 278s. 2006

3. Meroibl MCCIeIOBAHUS KEPAMUYECKUX MATepHaioB. METOIMYECKHAE YKa3aHUS K MPAKTUICCKUM
3aHATHSIM JUTsl cTyneHToB. Kaszans. 32¢. 2017

4. https://www.kgasu.ru/upload/iblock/42c/Metod-issled-ker-mat-Metod-po-prakt-ch-_1.pdf

5. Sirinzado I.N., Bagirov B.I. Ugucu kiillorin klinker korpicinin xassalorine tosirinin todgiqi.
“Ekologiya Va su tesarriifat1”, EImi-texniki istehsalat jurnali. N4, 89-95 s. Baki. 2019

93


https://www.kgasu.ru/upload/iblock/42c/Metod-issled-ker-mat-Metod-po-prakt-ch-_1.pdf

Elmi asarlor, Totbiqi mexanika va riyaziyyat Scientific works, Applied mechanics and mathematics, 2023,N1

References

1. Pavlov A.F. Fiziko-himicheskie osnovy processy obzhiga stritel'nogo keramiki. Moskva. 289s.
1987

2. Shrinzade I.N., Shirinzade N.E. Inshaat materiallarinin fiziki-kimyevi esaslari. Baki. 278s. 2006
3. Metody issledovaniya keramicheskih materialov. Metodicheskie ukazaniya k prakticheskim
zanyatiyam dlya studentov. Kazan'. 32s. 2017

4. https://www.kgasu.ru/upload/iblock/42c/Metod-issled-ker-mat-Metod-po-prakt-ch-_1.pdf

5. Shirinzade 1.N., Baghirov B.l. Uchucu kullerin klinker kerpicinin xasselerine tosirinin tadqiqi.
“Ekologiya va su tasarriifat1”, EImi-texniki istehsalat jurnali. N4, 89-95s. Baki. 2019

Redaksiyaya daxil olma /Received 12.01.2023
Capa qgoabul olunma /Accepted for publication 13.02.2023

Moagalaya istinad: Bagwrov B.1, Sirinzads LN. Klinker karpicinin xassalorinin keramik materialin
torkibindan asililiginin tadqiqi. EImi Osarlor jurnali AzMIU, s 89- 94, N1, 2023

For citation: Baghirov B.l., Shirinzade I.N. Study of the dependence of clinker brick properties
on the composition of ceramic material. Journal of Scientific Works/ EImi eserler. AZUAC, p.89-
94, N1, 2023

94


https://www.kgasu.ru/upload/iblock/42c/Metod-issled-ker-mat-Metod-po-prakt-ch-_1.pdf

