Ilim hdm jdamiyet. ¥e1.2023

3. benses A.E., bontoen H.C., Kanutanuyk JI.M., Konakosa P.B., Kynpuk 51.51., Munenun B.B., Kopocrunckas T.B., Ataybaesa A.b.
Penaxcarnuonnsie sBienus B CTpyktypax Au-Ti-Pd-n’(p)-Si cTumynmposanmbie TepMOOTXUroM., MaTepuansl MeKIyHAPOJHOH HAydHO-
npakTUuecKoit koHdepeHunu «CTpyKTypHas penakcalys B TBepbIX Tenaxy. Bunnuna, Ykpauna: 2009, 19-21 mas. —C.157-158.

4. Ottaviani G. Review of binary a’rl)loy fgrmation by thin film interactions. J.Vac. Sci. Technol.-1979.-V.16.-N5.-P.1112-1119.

5. bacanen B.B., bonrroseny H.C., 3openko A.B., I'ynyn A.B., Konecuux H.B., I'epamenko C.J1. Mominble KpeMHHEBBIE UMITYJIbCHBIE JTa-
BHUHHO-TIPOJIETHBIE TUOAbI 8-MM auana3ona. TIT CBY.-2009.-Nel.-C.27-30.

6. Mberopapka L. Cumuuuaer s CBUC. -M.: «Mup».1986. —C.176.

7. Bnank T.B., l'omsn6epr 10.A. TlomynpoBogHHKOBBIE (OTONICKTPONPEOOPa30BATENY I yIbTPaHUOICTOBOM 00IaCTH CIEKTpa. AHAIU-
Ttrueckue 0030pbl. // BectHuk PODU. 2003. Ne 4 (34). -C. 5-28.

REZYUME. Issiglik bilan ishlov berishning Si ga olingan omik kontaktlarda?i ichki mexanik kuchlanishlarning kattaligiga ta'siri o'rganildi.
Au-Ti-n"-Si kontakt strukturasiga issiglik bilan ishlov berish namunaning tekislanishiga, Au-Ti-Pd,Si-p*-Si kontakt strukturasida esa egrilik
radiusining oshishiga olib keldi.

PE3IOME. lccrnenoBaHo BiusiHHE TEPMHYECKOH OOpaOOTKM HA BEIMYKMHY BHYTPEHHHX MEXaHHYECKUX HANPSHKEHHH B OMHYECKHX
xouTakTax K Si. TO KoHTaKkTHO# cTpykTypsl Au-Ti-n"Si mpusena k BHMpAMIEHHIO 0Opasna, a B KOHTAKTHOH cTpykType AU-Ti-Pd,Si-p’Si x
YBEIIMUECHUIO Pauyca KPUBU3HBI.

SUMMARY. The effect of heat treatment on the magnitude of internal mechanical stresses in ohmic contacts to Si has been studied. Heat
tr%qtmer:(t of the Au-Ti-n*-Si contact structure led to sample straightening and in the Au-Ti-Pd,Si-p*-Si contact structure to an increase in the
radius of curvature.
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TEH3O03JIEKTPUYECKHUE CBOUCTBA KPEMHUSA C HAHOKJIACTEPAMHU ATOMOB MAPT'AHIIA
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Beenenune. Pa3paboTka M co3jaHHe BBICOKOYYBCTBU-  (PM3WYECKUX SBICHHH, KOTOPHIE OTCYTCTBYIOT B KPEMHHUH
TEJIbHBIX TEH30JAaTYNKOB NPEACTABIACT OONBIION NMPAaKTH-  JISTHPOBAHHOM JPYTMMH NPHUMECHBIMH aTOMaMM pa3jind-
YeCKUil MHTepec, TaKk Kak Hag&KHOCTh M 3(GQPEKTUBHOCTh  HOW mpupojsl. [103TOMY 1enbio 1aHHOM PabOTHI SIBISIIOCH
pabOTBl COBPEMEHHBIX CHCTEM aBTOMATH3allMM, MHO-  HCCIIEIOBaHHE OCOOEHHOCTH TEH30CBOMCTB KPEMHHS, CO-
ro(yHKIIMOHAIBHBIX POOOTOB, a TaK)Ke aBUALIMOHHOM MPO-  JIePIKAIIEero HaHOKJIACTEPHl NMPHUMECHBIX aTOMOB MapraHIia.
MBIIIJIEHHOCTH 3aBHCUT OT YyBCTBHUTEIBHOCTH M OBICTpO-  KpemHmil conmeprkamuii HAaHOKIACTEphl IPUMECHBIX aTOMOB
JIEMCTBHSA MOJTYIPOBOIHU-KOBBIX TEH30/1aTYMKOB. UyBCTBH-  MapraHua SBJISETCS HOBBIM OOBEMHO HAHOCTPYKTYPHUPO-
TENBHOCTb COBPEMEHHBIX TEH30JaTYUKOB B OCHOBHOM  BaHHBIM MOIYNPOBOJIHUKOBBIM MATEPHUAIIOM.

OIPEAENACTCs U3MEHCHUEM IUUPHHBI 3alpPEIICHHON 30HBI TexHosiorusi U Meroabl HcciaegoBanusi. OOpasibl C
HOJYNPOBOJJHUKOB M JHEPrUedl HOHM3AIMM TIPUMECHBIX  HAHOKJIACTEPAMH aTOMOB MapraHia ObUIH IOJNYYEHBI JICTH-
aTOMOB, M3-3a 3TOr'0 TCH301YBCTBUTCIBHOCTh TAKUX NATYU- pOBaHMEM KPEMHHSI MapraHieM MO TEXHOJIOTHMH [6’7] pr]
KOB B 00J1aCTH HU3KUX JaBJICHUN JOCTATOYHO HU3KAA [1.2]. 9TOM B Ka4eCTBE MCXOJHOTO MaTepHaia ObUT MCHOIh30BaH

Pemenne nanHON npoGneMel TPeOyeT HCMONb30BAHUs MOHOKPHCTAJUIMYECKUH KpeMHHUH P - Tuma p = 3 OM'cM ¢
HOBBIX (DM3MYECKHUX SBJICHUH MJIN HOBBIX ITOJIYIIPOBOIHH- KoHUeHTpauueii kucopoga N = (5...7) 10 T on® ¥ IIoT-
KOBBIX MAaTepHaioB, KOTOPbIC OOJIee YYBCTBUTECIBHBI K @B~ joorr o nucokammy S ~ 10° emZ TeMmneparypa 1 Bpemst
ﬁggg;oﬁq]gcifd%MnriljjT%%% gppf(i?:;ggfgﬂgogﬁggg{ggﬁ;f’gHI/f anddysnu Mapranua BbIOpaTMCh TakuM_06pazoM, 4TOGbI
30CBOMCTB KpEMHHs C HAaHOCTPYKTYPaMH, T.gr. C HaHOKJIA- ?;HY;)H{Ba Ig’xgilc}gg;z%%}glg’ SI;F;“Z&/II\? SBI;.I/ITI[/?MSHHPO 5
CTCPAMH TIDUMCCHBIX AaTOMOB MAapramia. = aK kax BO TaKOM Martepuajie 0oJyiee YeTKO INpOSBISACTCS BIMSHHE Ha-

MEPBBIX B HACTOSAIIEE BPEMS OTCYTCTBYIOT KaKHeE-IIHOO TeO- ¢
PETHHUECKHe 1 JKCIIEpUMEHTANbHbIC JaHHble CBS3aHHble ¢ HOKIACTEPOB HA DJIEKTPOGUIMHECKHE CBOHCTBA KPEMHHUS.

HCCIIEIOBAHUEM TEH30CBOMCTB TakUX MarepuayioB. Bo- IMocne muddysnn, MexaHUIECKOH U XUMHUYECKON 06paboT-
BTOPBIX, Kak ObLTO yka3aHo B paborax [3—5], B kpeMHuu ¢ KH, SJICKTPHYICCKHE MapaMeTphbl 00pasLoB HCCIEN0BAINCh
HAHOKJIACTEpaMH MAapraHIa oOHapy)KeH psi MHTepecHBIX  MeTozaM spdekra Xomna (mabn. 1 ):

No Ucxoaupiii Tun nposo- Temnepatypa p, TR n,p
B Marepuan JIAMOCTH qudhysus, C (Omcm) (B-c/em?) (eM?)
1 KJb-3 P 1056 7,92-10° 330,2 2,39-10"
2 Kb-3 P 1060 5,5:10° 120,7 2,49-10%
3 Kb-3 P 1063 5,64-10" 2249 2,03-10™
4 KJI5-3 P 1068 1,53:10° 234,8 1,74'10"*
Jns  mccnenoBaHHsS OJHOBPEMEHHOTO  BO3JICHCTBHA OKCIIEPUMEHTAIEHO YCTAHOBJICHO, YTO BO BCEX 00pas-

TEMIIEpaTyphl U JaBJIeHUs] Ha oOpa3ell KpeMHus Obuta paz- 1max ¢ p ~ (5...7)-10° OM-cmM, oz AaBiIeHHEeM HaOurogaeTes
paboTaHa crenmanbHas YCTaHOBKA, MO3BOJIAIONIAs Harpe-  CYIIECTBEHHOE W3MEHeHHe p. V3MeHeHWe YIeIbHOTO CO-
BaTh,00pa3el] paBHOMEPHO OT KOMHATHOM TEMIIEPaTyphl 0  IPOTHBJIECHUS KOHTPOJBHOTO 00pasla KpEeMHUs JIETHPO-
200 C u co3naBath MOMEPEUHYIO JOKAIBHYIO ae(gopMaumo BaHHOTO MapranueM 0es GOpMHPOBAHMS HAHOKIACTEPOB C
10 5-10° I1a, mpu perynupyemoii mHTeHCHUBHOCTH (poHOBOTO  p = 1,6-10° OM:-cM mpencraBineHo Ha (puc. 1) xpuBoit 1.
ocsemienns B uHTepBajie | = 0...15000 mokc. JlokanpHas  Kak BugHO M3 (puc. 1) B KOHTPONBHBIX 00pa3lax yka3aH-
nedopmanus co3aaBajiach Py MOMOIIM JIABJICHHS Ha 061pa— HBI MHTEpBaJl MaKCUMaJbHOTO M3MEHEHHS P COCTaBIISET
3el MeTajuimdeckuM octpueMm 3oHma auamerpom d ~ 100 10...12 %. B Toxe BpeMs B oOpa3iiax KpeMHHUsI C HAHOKJIa-
MKM. YCTaHOBKa I03BOJIsIa MCCJIENOBaTh TEH30CBOWCTBA  CTEpaMHM B YKa3aHHOM HHTEpBAJE JABJIEHHS p 0Opas3loB
00pasIoB ¢ TUCKPETHOCTHIO mara nasienus 1,41-10° Ia. MEHSeTCs TIOYTH B TPH pasa, T.e. HaOIIoJaeTcss aHOMaJIbHO
Pesyabrarsl u o6cy:xaenne. Ha (puc. 1) npeacrasneno  OoJblioe U3MEHEHHE yJedbHOTo conporusieHne Ha 300 %
HM3MEHEHHE YJENFHOTO CONMPOTHBICHHUS 00pa3oOB KPEMHHUSI  CBHICTEIBCTBYIOIIEE O BBICOKOH TEHOYYBCTBUTEIBHOCTH
C HAHOK/IACTEPAM{ ATOMOB MapraHIa OT JaBJICHHMS B MH-  ITOJNyYCHHOIO MAaTephaia, KOTOpas NPAaKTHYECKH OTCYT-
tepasie P = 5-10°...3-10° [Ta. U3 (puc. 1) BUgHO, 9TO Mak-  CTBYeT B KPEMHHH JIETUPOBAHHOM IPYTUMH KOMIICHCHDPY-
CHMQ/IbHOE W3MCHEHHME p HAOIOZACTCs y 00pasioB € p ~  IOWMMH NpUMECHEIME atomamy [8]. Takum obpasom Ha
(5...7)-10° Om-cM. B oOpagiiax ¢ ymeiabHBIM COMPOTHBIIE OCHOBE 3THX PE3yJbTaTOB MBI MOXEM YTBEpP)KIaTh, UYTO
HueM Mesbie p = 7,9-10° Om-cm u Gonpmie p = 5-10 KpPEeMHHI C HaHOKJIacTepaMH aTOMOB MapraHua oOnajaer
Om"cM M3MEHEHHE () CYIIECTBCHHO MEHBIIC OTHOCHTEIBHO — BBICOKOK) TCH30YYBCTBUTEIBLHOCTBIO, TZAE KOS(MGHUIHICHT
00pasnos ¢ p ~ 5-10° Om-cMm. TEH304YBCTBUTEILHOCTHU cocTaBisieT o = 49,5 % / MlIla.
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Puc. 1. Omnocumenvroe usmenerue y0eibHo20
conpomugienue ucciedyemvix 06pasyos om OaeneHus..
1 — kpemHuil 6e3 HaHOKIACMEPO8 AMOMO8 MAP2aHya,
2 — KpeMHull ¢ HAHOKACMEPAMU AMOMO8 MAP2aHyd
p =1,5310° Om-cm, 3 — kpemnuii ¢ HaHOKIGCMEPAMU AMOMO8
mapeanya p = 5,641 0* Omeem, 4— KpeMHULL ¢ HAHOKIACMEPaAMU
amomos mapeanya p = 5,5-10° Om-cu.

Kak Oputo ykazanao B pabotax [9,10] oOpa3mbl kpem-
HUsSI C HaHOKJAacTepamMu OOJNafaloT aHOMajbHO BBICOKOW
¢$oTO - U TeMIepaTypHOI IyBCTBHTEIBHOCTHIO. B CBsI3M C
STHM OBLIH MPOBEJCHBI MCCIICIOBAHNS 3HAUCHUS TEH30UYyB-
CTBUTEIBHOCTH MCCIIEIYEMBIX O00pa3llOB IPH PA3TUUHBIX
TeMIieparypax. Takue UCCIIEIOBaHUs OTKPBIBAIOT MEPCIEK-
TUBBI IS Pa3pabOTKH MHOTO()YHKIIMOHATIBHBIX TaTYNKOB -
TeMIepaTypbl, OCBELICHNUS U JaBICHUSL.

Ha (puc. 2) npucraBieHO W3MEHEHHE P HCCIECAYEMBIX
00pa3oB OT MABICHHUSA IPH PA3IUYHBIX TEMIIEpaTypax.
YCTaHOBJIEHO YTO C POCTOM TEMIIEPaTyphl TEH30UyBCTBH-
TENIBHOCTh 00Pa3L0B PacTeT. DTOT HPOLECC MPOAOIIKAETCS
mo T =70...75 C, manpHeiimee MOBHIIICHIE TEMIIEPaTyPHI
MIPUBOAUT K YXYALICHUIO TEH30UYBCTBUTEIBHOCTH 00Opa3-
oB. V3MeHeHHe TeH309yBCTBUTECIBFHOCTH OOpasloB & OT
TeMIepaTyphl IpUBENIeHO Ha (puc. 3).
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Puc. 2 OmnocumenvHoe usmenenue yoeabHoe conpomusieHue
(p = 5,510 Omrcm) 06pasyos Kpemuus ¢ HAHOKNACEPAMU OO

Oeticmeuem 0agneHus npu pasauinbly memnepamypax: I — 30°C
2-40 C,3-50 C,4-70 C.
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Puc. 3 Hzmenenue memnepamyphozo kodgpguyuenma
MEH30YY8CMBUMENTLHOCIU 00PA3Y08 0. O MEeMNEPAnypbi.

ITonydeHnHble SKCIIEpUMEHTANbHBIE PE3YyJbTAThl IMOKa-
3BIBAIOT HE TOJBKO BO3MOXXHOCTH HCIOJIB30BaHUS TEH30-
JIaTYMKOB B IIMPOKOM HHTEpBaje TEMIIEpAaTyp, HO U OAHO-
BPEMEHHO MX BBICOKYI0 TEMIEPATypHYI0 YYBCTBHUTEIb-
HOCTb NPU HAJMYMU JABJICHHUS, NOBBIIAIOIIYIOCA MIPU YBE-
JUYEHUHU TeMIIepaTyphl.

BreiBogbl. Ha ocHOBe mOJy4YeHHBIX JKCIIEPHUMEH-
TaJdbHBIX JaHHBIX MOXHO CKa3aTh, YTO KPEMHHHA C HaHO-
KJIACTEpaMU INPUMECHBIX aTOMOB SIBIISIETCA HOBBIM MaTepH-
aJIOM ISl CO3IaHUs BBICOKO 3(PPEKTUBHBIX TEH30IaTINKOB
C YHUKAJIBHBIMHU MOTEHINATHHBIMEA (PU3HICCKAMHU BO3MOXK-
HOCTSIMH. YCTaHOBJIEHO, YTO B OTJIMYHMM OT OOBIYHEIX I1O-
JTYNPOBOJHUKOBBIX MAaTEePHANIOB, B KDEMHHUH C HAaHOKJIACTe-
paMu aTOMOB MapraHIla HaOJII0AaeTCsl JOCTATOYHO BBICOKAsI
TEH304YBCTBUTEIBHOCTh MpPU KOMHATHOH TemImepaType,
KOTOPYIO TPYIHO OOBSICHHUTH CYIICCTBYIOUICH TEOPHEH.
Takasg BBICOKash TEH304YBCTBUTEILHOCTb B IOJYyYEHHOM
MaTepuaje CBsA3aHa C U3BMEHEHUEM COCTOSIHHS HaHOKJIACTe-
POB aTOMOB Maprafiia Mpyu HAIMYUK JABJICHHs. JTH JaH-
HBI€ TTOKA3bIBAIOT, YTO KPEMHUH C HAHOKJIACTEPAMH aTOMOB
MapraHia MOXET CIIYXKHUTb MEepPCHEKTUBHBIM MAaTepHaoM
JUIsL CO3JaHusl HOBOT'O Kjacca TEH30JaTYMKOB. YIIpaBilsist
KOHLEHTpaluen 1 3apsI0BbIM COCTOSSHUEM HAHOKJIACTEPOB
aTOMOB Maprasiia, MOXHO CYIIECTBEHHO yBEIIUYUTH TEH30-
YyBCTBUTEIHHOCTh TAKOTO MaTepHaa.

Takum 00Opa3oM yCTaHOBJIEHO, YTO KPEMHHHA C HaHO-
KJIACTEpaMy aTOMOB MapraHia SIBJS€TCSl YHUKAJIbHBIM Ma-
TEpPUAJIOM JJIsl CO3JaHHUS BBICOKOUYBCTBUTENLHBIX TEH30-
nataukoB. Ilpu 3TOM ciieyer OoTMETUTh, YTOO B OTIIMYUE
OT CYUIECTBYIOIIMX MAaTEpHUaAJIOB, KOTOPbIE HCIOJb3YIOTCS
NpPH CO3JaHUU TEH30JIaTYMKOB, TEH30UYBCTBUTEIHLHOCTD
KPEMHHUS C HAHOKJIACTEPAMH aTOMOB MapraHiua IOBBIIIAET-
cs ¢ poctoM Temneparype 1o 70 C.
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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.

NEW RAW MATERIALS RECOMMENDED FOR USE IN CEMENT PLANTS OF KARAKALPAKSTAN
A.M.Kudaibergenova — assistant teacher
Nukus State Pedagogical Institute named after Ajiniyaz
G.Z.Orazimbetova — Doctor of Engineering Sciences
Andijan Machine Building Institute
M.M.Turdimuratov — assistant lecturer
Karakalpak State University named after Berdakh
Tayanch so‘zlar: ohaktosh, gabbroid jinsi, jigarrang temir rudasi, qumtepa qumi, kimyoviy tarkibi, portlend sement klinkeri,
portlendtsement.
KiaioueBrle ciioBa: HU3BCCTHIK, ra66ponz[Ha5{ noponaa, 6prIfI JKCJIC3HSK, 6apX3HHLIﬁ TICCOK, XUMHYCCKHUI CoCTas, MOpTIAHAUECMEHT-
HBIM KIIMHKEP, HOPTJIAHALIEMEHT.
Key words: limestone, gabbroic rock, brown ironstone, dune sand, chemical composition, portland cement clinker, portland cement.

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].




