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PE3IOME. Opnnii sipuMyTKasrud MaTepuaiapiad (apKid paBHIIga MapraHell aToMJIapH HaHOKJIAcTepiapura sra OynraH
KpEeMHUI1a XOHA XapopaTHa eTapinda I0OKOpU TEH30CE3YBUAHJIUTU Ky3aTWIaAu, OyHH MaBXyl Ha3apus OWIaH TYLUTYHTHPHII KHHHH.
OnuHra"n MarepuayiapHu HOKOpU TEH30CE3YBUAHIIUIU bocum TabCUpHZA@ MapraHel] aTOMJIaApUHUHT HAHOKJIACTEpJIapu XOJaTHUHUHI
y3rapumy Ounad OOFIMKINp. YOy MabIyMOTIap LIYHH KypcaTaauKH, MapraHel] aToMJIapu HaHOKJIACTEpiapura 3ra KpeMHHUH SHTU
CHH( [MaTYMKIAPUHM SIPaTHIl yIyH MWCTUKOOIUIM Marepuan Oynu06 Xu3MaT KWIMIIM MyMKHH. MapraHen aTroMJIapUHUHT
HAHOKJIACTEPIAPUHUHT KOHCEHTPAIMACH Ba 3apsl XOJAaTHHM Ha30paT KWINII OpKajlH OJMHTaH MaTepUaTHUHT Jedopmarusara
CE3TUPJIUTUHU Y3rapTUPHUII MyMKHH.

PE3IOME. YcTaHOBIEHO, YTO B OTIMYHU OT OOBIYHBIX MOJYIPOBOJHUKOBBIX MAaTepHAIOB, B KDEMHUH C HAaHOKJIACTEPaMU aTOMOB
MapraHnga Ha6J'IIOﬂaeTC${ JOCTAaTOYHO BBICOKass TCH301YBCTBUTCILHOCTD IIPpU KOMHATHOM TEMIIEpATypE, KOTOPYIO TPYAHO 0OBICHUTH cy-
LIECTBYIOIIEH Teopuell. BbiCOKas TEH304yBCTBUTEIBHOCT B IIOJYYEHHOM MAaTE€pHUAJIe CBsI3aHa C U3MEHEHUEM COCTOSIHMS HAaHOKJIACTEPOB
aTOMOB MapraHia npu HaJJM4uKu JaBJICHUS. Chvii JaHHBIC ITOKa3bIBAKOT, YTO erMHI/Iﬁ C HAHOKJIaCT€paMH aTOMOB MapraHiia MOXKET CIIy-
JKUTH NEPCIICKTUBHBIM MAaTCPHUAJIOM IJIA CO3JaHUsA HOBOI'O KijlacCa TECH30JaTYHNKOB. YHpaBHﬂﬂ KOHI.ICHTpﬁI.IPICI’I U1 3apAJ0BBIM COCTOSTHUEM
HaHOKJIAaCTEPOB aTOMOB MapTaHIla MOKHO U3MEHATH TEH309YVBCTBUTCIILHOCTD IMOJIVICHHOTIO MaT€praa.

SUMMARY. It was found that, in contrast to conventional semiconductor materials, silicon with nanoclusters of manaanese atoms
exhibits a hiah tens sensitivity at room temperature, which is difficult to explain by the existina theory. The hiah tens sensitivity in the
obtained material is associated with the chanaina of state of nanoclusters of manaanese atoms in the presence of pressure. These data
show that silicon with nanoclusters of manaanese atoms can serve as a promisina material for creatina a new class of strain aauaes. Bv
controlling the concentration and charge state of nanoclusters of manganese atoms, one can change the tens sensitivity of the obtained
material.
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Introduction. The northernmost territory of Uzbekistan
- the Republic of Karakalpakstan, which occupies a vast
territory, is characterized by a variety of climatic and geo-
graphical conditions. Due to the drying up of the Aral Sea,
the region is characterized by high salinity of soil and sub-
surface water. Taking into account the above-mentioned
factors in this region it is advisable to use building materi-
als that are resistant to mineral salts and climatic fluctua-
tions. This region is located far enough from the main pro-
ducers of cement in Uzbekistan, so due to high transporta-
tion costs its price rises sharply. The emergence of new
local producers will eliminate this transport surcharge,
which will make cement more affordable and cheaper [1-3].

Materials and research methodology. The objects of
the study were averaged samples of limestone field
"Dusshebulak" gabbroid rock area “Sheikhdzhalil" dune
sand “Muynak” and brown ironstone area "Hudzhakul".
Chemical compositions of raw materials were defined ac-

cording to the GOST 5382-91 "Blocks of cement and mate-
rials for cement production. Methods of chemical analysis”
[4]. Evaluation of their suitability for the production of
clinker was carried out according to O'z DSt 2950:2015
"Raw materials for the production of Portland cement
clinker. Technical conditions" [5].

Results and discussion. With the purpose of a prelimi-
nary study of the raw material base in the Karakalpakstan
region, limestone, gabbroic, dune sand, and brown iron
were sampled from different areas of raw material occur-
rence. The chemical and mineralogical compositions of
technological samples of limestone of the field "Dusshebu-
lak" the gabbroid rock of the site "Sheikhdjelil", dune sand
"Muynak", and brown iron of the site "Hujakul" were de-
termined [2, 4]. The results of the chemical analysis of
samples of raw components in the Republic of K arakalpak-
stan are shown in Table 1.

Table 1. Chemical composition of samples of raw materials of the
Republic of Karakalpakstan (in terms of 100%o)

Ne Sample names count SiO; | A1,03 | Fe;O;3 | CaO | MgO | SO; | Na,O | K0 by
1| Technological sample of lime- | 45 g4 | 350 | 248 | 205 [4801| 1,12 | - - - |100
> stone Dusshebulak deposit ' ' ’ ' ' ’

Technological sample of greenish
gabbro of Sheikhdijeli site 492 | 47,14 | 19,62 9,67 |11,49| 254 | 1,11 | 1,27 1,24 1100
3 | Technological sample of brown
glandular rock "Hujakul” 17,17 | 37,02 6,56 16,94 | 1461 251 | 2,19 | 1,55 1,45 (100
4 Dune sand from Muynak deposit | 6,00 | 84,68 | 2,75 1,55 - 1,6 0,11 | 1,68 | 1,63 100
The content of chloride ion in the gabbroidal rock sample is 0.96 %.

In addition, according to a special methodology it was determined that the melting temperature range of the gabbroidal

rock sample is (1190-1200)0C.

The chemical composition of the studied raw components corresponds to the regulation O'z DSt 2950:2015 "Raw mate-
rials for the production of Portland cement clinker. Technical conditions"[5].




Carbonate raw materials used in the production of portland cement clinker, the chemical composition must meet the re-

quirements given in Table 2.
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Table 2 - Requirements O'z DSt 2950:2015 (paragraph 5.1.3) for the chemical composition
of carbonate raw materials for the production of Portland cement clinker

Name of the indicators %glilégt%frthe Blggﬁte%rsjelafdeposit
Mass fraction of calcium oxide (CaO), %, not less 45,0 48,01
Mass fraction of magnesium oxide (MgO), %, no more 4,0 1,12
Mass fraction of phosphorus oxide (P205), %, no more 0,4 -
Mass fraction of alkali oxides (Na20+0.658K20), %, no more 1,0 -
Mass fraction of sulfuric acid anhydride (SO3), %, no more 15 -

Magmatic rocks are the ultimate products of magmatic activity caused by global and irregular heat and mass transfer
from the mantle to the planet's surface. Magmatic melts originate in the lower crust and mantle due to decreasing pressure
and increasing temperature. Being less dense in relation to the host formations, they tend to "float" to the surface. In the
process of ascent, magma differentiation occurs, which leads to the observed diversity of magmatic rock compositions. In
case of reaching the surface the melt is erupted by effusive or explosive mechanism [6].

Several genetic series of magmatic rocks are distinguished, the composition of which evolves from the ancestral deep
magma separating from the solid phase of the mantle and deep crust [7].

The chemical composition of eruptive rocks which include gabbro as an aluminosilicate component and lignite as an

iron component meet the requirements of O'z DSt 2950:2015, given in Table 3.
Table 3 - Requirements O'z DSt 2950:2015 (paragraph 5.1.8) for the chemical composition
of eruptive rocks for the production of portland cement clinker

s Value of the | Gabbrock rock of the
Name of indicators indicator Sheikhjeli section
Silicon oxide (SiO2) content, %, not less 38,0 47,14
Aluminum oxide (Al203) content, %, not less 8,0 19,62
Magnesium oxide (MgO) content, %, max 10,0 2,54
Sulfuric acid anhydride (SO3) content, %, max 2,5 1,11
Alkali oxides content (Na20+0.658K20), %, max 6,0 2,51

Aluminosilicate raw materials which is proposed to use dune sand in the production of portland cement clinker, the
chemical composition corresponds to the requirements of O'z DSt 2950:2015, given in Table 3.

In comparison with the data given in Tables 2-3 with the results of the chemical composition of the studied raw materi-
als, it was found that the content of the regulated oxides technological samples of limestone Dushebulak field (CaO =
48,01; MgO=1.12; SO3=0.0; R20=0.0) %, gabbroid pore of the Sheikhdjeli site (Si02=47.14; Al203=19.62; MgO=2.54;
S03=1.11; R20=2.51) %, brown ironstone and dune sand fully comply with O'z DSt 2950: 2015.

Based on the studies of the tested raw materials, the compositions of raw mixes and clinkers were calculated for the
production of general construction and sulfate-resistant cements [8].

Using raw mixes of optimal compositions (two-component: limestone + gabbroic rock; three-component: limestone +
gabbroic rock + brown ironstone; four-component: limestone + gabbroic rock + brown ironstone + dune sand) experimental
clinkers for general building and sulfate resistant cements were synthesized and chemical and mineralogical compositions
of clinkers were determined.

Conclusion. New compositions were elaborated based on the results of research, previously not studied deposits of raw
materials of Karakalpakstan for suitability for the production of portland cement clinker with subsequent development of
technology for the production of portland cement from them shows that it is an effective solution to the localization pro-
gram, by eliminating the problem of cement shortages in the region and covering the needs of the construction industry of
the Republic of Karakalpakstan.
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PE3IOME. Makonana “/Iycie0ynox” oxakrouutapu, “Illaixmxenun” rabopons sxuHcn, “MYHHOK” KOHMHUHI KyMTela KyMU Ba
“X¥xaKyn” KYHFUP TEMUPIH XKUHCIAPUHUHT TEXHOJOTHK HaMyHAJIApUHU MebEPUI Tanabiapra MyBOQUKIMIHHN aHUKIAII MaKcaIuIa
KUMEBMI TapKUOWHM YpraHuin HaTwxkanapu keiarupwirad. Y3 JCtr 2950:2015 tanabmapu "IlopTieH] neMeHT KIMHKepH HIuial
YUKapHUII y49yH XoM ameé. TexHuk maptiap”’ [TopTieHn neMeHT KIMHKepU HOuiad YMKapHuInaa WIUIATHIaIural KapOoHaT, aTyMHHOCH-
JIMKAT XOMaIIécH Ba MarMaTHuK JKUHCIIapHUHT KAUMEBUH TapKI/I6I/I.

PE3IOME. IlpuBeneHs! pe3yabTaThl H3y4eHHs XUMHYECKOT0 COCTaBa TEXHOJIOTHUECKUX Mpob n3BecTHsKa «Jlyciiebynaky», rabopo-
uaHoi mopos! «llleixmkenn), 6apXaHHOTO TecKa MeCTOpPOXKIeHNs «MyHHaK» U OYpPBIi JKENE3UCTHIA MOPOIbl «XYIHKAKYID C LENbI0
OIPE/ICNICHUs] UX COOTBETCTBUS TpeOoBaHUsIM, npeabsBisiembiv O’z DSt 2950:2015. Matepuanbsl chipbeBble Ul TIPOU3BOACTBA IIOPT-
JIAaHAIEMEHTHOI'O KJIMHKEpPA. Texanueckne YCI0BHsA» K XUMUYECKOMY COCTaBYy Kap60HaTHOF0, AITIOMOCUIIMKATHOT'O ChIPpbS U U3BEPIKCH-
HBIX TOPHBIX TOPOA, NPUMEHACMBIX IIPU MPOU3BOJACTBE NMOPTIAHAUCMEHTHOI'O KIIMHKEPA.

SUMMARY. It is presented the results of the study of the chemical composition of technological samples of limestone "Dusshebu-
lak", gabbroic rock "Sheikhdjelil”, dune sand deposit "Muynak" and brown iron rock "Hujakul" to determine their compliance with the
requirements of O'z DSt 2950:2015 "Raw materials for the production of portland cement clinker. Technical conditions"” to the chemical
composition of carbonate, aluminosilicate raw materials and eruptive rocks used in the production of portland cement clinker.
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