Cunukartbl-95

UHC PAH

AKAJIEMUS HAYK PECITYBJIMKH Y3BEKUCTAH
HHCTHUTYT OBIIEU U HEOPTAHUYECKOU XUMHNH

«AHHOBAIIMUOHHBIE PASPABOTKH U IIEPCIIEKTHUBBI
PA3ZBUTUA XUMHNYECKOU TEXHOJIOI'UM CUJIMKATHBIX
N BBICOKOTEMIIEPATYPHBIX MATEPHUAJIOB»

Me:xayHapoaHasi HAYYHO-TeXHHUecKasi KoH(epeHusi, nocBsimenHas 95-1eTuio 1adoparopun
Xumun 1 xnun'l&gligli xuoaoruu cuimmkaroB HOHX AH PY3 u 70-neruro
3.P.Kaasiposoii

PAMHUECKHME \
MINTKH

-
R
-



CBOPHUK MATEPHAJIOB

MeKAYHAPOAHOM
HAY4YHO-TeXHUYeCKOH KOH(epeHUHH

«MHHOBALIMOHHBIE PASPABOTKHU U
NEPCINEKTUBBI PA3BBUTUSA XUMUYECKOU
TEXHOJIOI'MU CUJIMKATHBIX U
BBICOKOTEMIIEPATYPHbBIX MATEPUAJIOB»

nocesueHHaA

95-n1emuro nadopamopuu Xumuu u XuMu4eCkou mexHonocuu
cunukamoe HOHX AH PY3 u 70-1emuio 0.x.H., npog.
3.P.Kaowipoesoi

TamkenT-2025



Tanunmos H.X., Karraxomxkaes [I.FO., Yayropa M.M., Hermaros
C.C. IIPUMEHEHHE BOJIOCTOHKHUX I'MIICOBBIX BAKVIIBIX B
IIPOU3BOJ[CTBE CTPOHUTEJ/IBHBIX MATEPUAJIOB .................

To:xumamarosa M.E., Kommposa 3.P., Xampamosa IILIIL
JOJIOMHT KVHIHPHUILIHIHT XVCYCHATIAPH..........................

Xo:xataes AM., Ycemanos XJ.  QOH3HKO-XUMHYECKHE
HCCIIEJJOBAHUA QOCPOI'HUTICA JULA IOJIVYEHHA
THIICOBOI'O BADKVIIET Q...

Oaunesa CB.  CBOHCTBA  HOPTJIAH/IIEMEHTHOI'O
K/IHHKEPA HA OCHOBE HETPAJMIIHOHHBIX CBIPBEBBIX
MATEPHATIOB. ...

Axyoxkanosa 3.b. KOMII/IEKCHBIE UCCJIE/JOBAHHA ©OH3HUKO-
XUMHYECKHX CBOHCTB KOBHIOBOI'O  IVIAKA AO
“V3SMETKOMBHHAT” - KAK CBIPBE JJI1 IIOJIVUEHHA
HEMEHTHOI'O KITHHKEPA. ...

Abdullayev  M.Ch. KERAMIK  GISHT  CHIQINDILARINI
PORTLANDSEMENTGA QO'SHIMCHA SIFATIDA ISHLATISHNING
FIZIK KIMYOYIY XOSSALARINI O'‘RGANISH............coooooieee .

Boyjanov LR.,, Muxamedbaev A.A.,, Do‘schanov S.K.
QUYIAMUDARYO OHAKTOSHIDAN OLINGAN PORTLANDSEMENT
KLINKERINING XUSUSIYATLARI. .......c.ccoieiiiiiiiiiiiiiiiiiiiaaaaen

Dehgonova N.A., Majidova Sh.B. GIPS I[ISHLAB CHIQARISH
TEXNOLOGIYASL.........ooooooooeeieeeeeeeeeee e

Djalilov A.T., Karimov M.U., Ismailov F.S. BETONNING EGILISH-
DAGI MUSTAHKAMLIGIGA QO ‘SHIMCHALARNING TA’SIRI ... ... ...

Erboev Sh.O., Sabirov B.T., Tursunov B.A. YENGIL BETON
STRUKTURASIDA G ‘OVAK SHAKILLANISHI ...........cccvvoveeieeeeeaann.

Iskandarova M.I., Atabayev F.B., Abdullayev M.Ch. KERAMIK
G ‘ISHT CHIQINDILARININING PORTLANDSEMENT UCHUN FAOL
MINERAL QO ‘SHIMCHALI XUSUSIYATLARINI O‘RGANISH ... ... ... ...

Ismailov F.S. BETON MAHSULOTLARINING AGRESSIV MUHITGA
CHIDAMLILIGINI O'RGANISH USULLARI ... ... ..o oo,

Karlibaev 1.B. TARKIBIDA GIPS BOGLOVCHILARI BO‘LGAN

~ 586 ~

294

297

302

304

306

308

311

315

317

320

323

325



CEKLMA-4. PA3PABOTKA COCTABOB U MUHHOBALIMOHHBIX TEXHO/IOTMIA NONYYEHUA
BAXYLUX MATEPUANIOB HA OCHOBE MECTHbBIX CbIPLEBbIX PECYPCOB

QUYIAMUDARYO OHAKTOSHLI XOMASHYOLARIDAN
OLINGAN PORTLANDSEMENT KLINKERINING XUSUSIYATLARI
'Boyjanov LR., "Muxamedbaev A.A., *Do‘schanov S.K.
L3 Urganch Daviat universiteti, Urganch sh., O ‘zbekiston
2“ANTENN-BRANCH” MChJ, Toshkent sh., O ‘zbekiston

Annotatsiya: Ushbu maqolada “Uch o‘choq” ohaktosh koni asosida
portlandsement klinkeri olish jarayoni o‘rganilgan. Xomashyo aralashmasining
asosty komponentlari, ularning kimyoviy tarkibi va kuydirish haroratining erkin
kalsiy oksidi (CaO) miqdoriga ta’siri tahlil qilindi. Rentgenofaza tahlili
natijalariga ko‘ra, optimal kuydirish harorati 1380°C ni tashkil etib, bunda erkin
CaO miqdori 1,9% dan oshmaydi. Bu esa an’anaviy usullarga nisbatan
klinkerlash haroratini 30-70°C ga pasaytirish imkonini beradi.

Kalit so‘zlar: portlandsement klinkeri, ohaktosh, kuydirish harorati, erkin
CaO, rentgenofaza tahlili.

Annoramusi: B ngaHHOI  craThe  HM3y4eH  IIpomecC  IOTyYeHHS
MOPTJIAH/IIIEMECHTHOTO KIIMHKEpa Ha OCHOBE MECTOPOKICHHS HW3BECTHSKa YU
y40K”. PaccMOTpeHbI OCHOBHBIE KOMIIOHEHTHI CBIPHEBON CMECH, UX XUMHUCCKUI
COCTaB W BIMSHHE TEMIIEpaTypbl o0XKHra Ha coJiep)KaHHe CBOOOJHOTO OKCHJIa
kanpius (CaO). Ananu3 peHTreHo(])a30BoOro cocTaBa MoKazall, YTO ONTHMAaTbHAS
Temriepatypa obxwura coctaBmger 1380°C, mnpu KoTopoi coaepikaHHe
ceobogHoro CaO He mpeBwimaer 1,9%. 3To MO3BONSET CHU3WUTH TEMIIEpaTypy
kimHKepuzanuu Ha 30-70°C 1o cpaBHEHUIO ¢ TPAAUIIMOHHBIMUA METOJ/IaMHU.

KimoueBbie  cjioBa:  NOPTIAHINEMEHTHBIH  KIMHKEpP,  W3BECTHSIK,
TeMmmepaTypa o0xwura, cBoooaubIi CaO, peHTreHo(})a30BbIi aHAN3.

Abstract: In this article, the process of obtaining Portland cement clinker
based on the “Uch O‘choq” limestone deposit has been studied. The main
components of the raw material mixture, their chemical composition, and the
effect of firing temperature on the free calcium oxide (CaO) content are analyzed.
X-ray phase analysis results indicate that the optimal firing temperature is
1380°C, at which the free CaO content does not exceed 1.9%. This allows for a
reduction in the clinkerization temperature by 30-70°C compared to traditional
methods.

Keywords: Portland cement clinker, limestone, firing temperature, free
CaO, X-ray phase analysis.
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Dunyo miqyosida sementga bo‘lgan talab sezilarli darajada ortib, 1990-
2019 yillar oralig‘ida 3,5 barobarga, 1970-2020 yillar davomida esa qariyb 7
barobarga oshgan. Ishlab chigarilgan sementning katta qismi (taxminan 73%)
beton tayyorlash uchun sarflangan. Sement zahirasi turli xil inshootlar va
bimnolarda mujassam bo‘lib, rivojlangan mamlakatlarda bu ko‘rsatkich jon
boshiga 12-30 tonnani tashkil etadi. Aholi jon boshiga nisbatan sement iste’moli
esa 0,4-0,8 tonna oraligida bo‘lib, to‘yinganlik nuqtasiga yetgach, sementga
bo‘lgan talab barqarorlashadi yoki kamayadi.

2000-2014 yillar davomida Xitoyda sement 1shlab chigarish keskin oshgan
va 4180 million tonnaga yetgan. 2020 yilda ishlab chigarilgan sementning 56%
Xitoy hissasiga to‘g‘ri kelgan bo‘lsa, Rossiya bu ko‘rsatkichning 1,4% 1
tashkil gilgan [1].

Sement klinkeri ishlab chiqarishning xom-ashyo bazasini tog* jinslari va
turli xil sanoat chiqindilari tashkil etadi. Klinker xom-ashyosining karbonatli
tashkil etuvchisi sifatida oxaktosh, mel, oxaktoshli tuf, marmar, dolomith
oxaktosh, oxaktoshli mergellar va boshqalar; alyumosilikatli tashkil etuvchi
sifatida giltuproglar, slaneslar, giltuproqli mergellar va boshqalar; kremnezyomli
tashkil etuvchi sifatida kvars qumlari, turli xil pussolanalar, diatomit, trepel,
opoka va boshqalar; muvofiglashtiruvchi temir oksidi saglovchi qo‘shimchalar
sifatida ogarka, po‘lat eritish toshqollari va sanoat chiqindilari qo‘llanilishi
mumkin [2].

Laboratoriya tadqiqotlari uchun “Uch Of‘choq” ohaktoshi (68,74%),
“Meshikli” gil mergeli (29,66%) va temir qo‘shimcha (1,60%) aralashtirilib,
maxsus tegirmonda maydalangan. 0,08 elakdan o‘tkazilganda 12% qoldigni
tashkil qildi. Namligi 6-8% bo‘lgan aralashmadan diametri 50 mm va balandligi
0,8-1,2 mm bo‘lgan xom-ashyo namunalarini presda tayyorlandi. Shakl berilgan
namunalarga belgi qo‘yilib, dastlab xona haroratida, so‘ngra 105-110°C da 3
soat davomida  quritildi.  Tajriba  natijalarini  solishtirish ~ uchun
“BEKOBODSEMENT” AJ da tayyorlangan xom-ashyo aralashmasidan ham
namunalar yuqoridagi tartibda tayyorlab olindi.

Tajriba namunalarini sinovdan o‘tkazish va kuydirish uchun tayyorlangan
namunalar 1700 °C ga mo‘ljallangan dasturiy avtomatlashtirilgan laboratoriya
elektr pechida 1300-1420°C harorat oralig‘ida laboratoriya pechida kuydirildi.
Olingan natjjalar “BEKOBODSEMENT” AJ xom-ashyolari bilan solishtirilib,
har bir namuna tarkibidagi erkin kalsiy oksidi (CaO) miqdori GOST 5382
usuliga ko‘ra aniglangan. Maksimal haroratda ushlab turish vaqti 30 daqgiqani
tashkil etdi.
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Kuydirish harorati va Erkin CaO migdori bog‘ligligi
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1-rasm. Kuydirish harorati ortishi bilan erkin CaO miqdorining
kamayishini ko‘rsatish grafigi

Grafikda kuydirish harorati oshgan sari erkin CaO miqdori kamayishini
ko‘rish mumkin.

Natijalar shuni ko‘rsatadiki, tajribaviy aralashmada 1380°C da kuydirilgan
klinker tarkibidagi erkin CaO miqdort GOST 34850 talablari darajasiga yetgan.
Bu esa, an’anaviy klinkerlash jarayoniga nisbatan kuydirish haroratini 40°C ga
pasaytirish imkoniyatini beradi.

Rentgenofaza tahlili natijalariga ko‘ra, tajribaviy klinker tarkibida yaxshi

shakllangan minerallar mavjud bo‘lib, ular quyidagi difraksiya chiziglariga mos
keladi:

Rentgen difraksiyasi natijalari

1-jadval
Mineral nomi Difraksiya chiziglari (A)
C3S 2.18; 2.61; 2.78; 3.03
C2S 1.74; 1.94;2.71; 2.82
C3A 1.89; 2.82;2.97; 4.08
C4AF 2.003; 2.14; 2.65
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Erkin CaO ning miqdori 2% dan kam bo‘lgani sababli uning past
intensivlikdagi difraksiya chiziglari (d = 1,70; 2,30; 2,46A) aniglangan.

Ushbu natjjalar tajribaviy klinkerning sifatini  baholashda muhim
ahamiyatga ega. Asosity minerallar - C3S, C2S, C3A va C4AF - sementning
qotish tezligi va mustahkamligiga bevosita ta’sir ko‘rsatadi. Erkin CaO
miqdorining pastligi esa klinkerning to‘liq kuydirilganligini hamda sifathi
ekanligini bildiradi.

Shunday qilib, Quyiamurayo ohaktosh xomashyosi asosida ishlab
chigarilgan klinker an’anaviy usulda olinadigan klinkerlarga nisbatan 30-70°C
past haroratda hosil bo‘lishi mumkin. 1380°C da kuydirilgan klinker tarkibidagi
erkin CaO miqdori 1,9% dan oshmaydi, bu esa sement sifati va ishlab chiqarish
samaradorligini oshirishga xizmat qiladi.
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