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ANNOTATION

In this textbook special cements used for the manufacture of concrete and
reinforced concrete products and structures are considered, as well as information

on production wastes used for the prodtiction of binders.
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KHPHII

Wuconnapuuar  umpoiinn  Ganann  Gumonmapra GynraH  3XTHEKIAPHHA
KOHIMPHIIA, OMHONADHMHT MYCTAXKAMJIHTM  Ba HMPOHMHHM TabMHHIAmZa
GOFJIOBYAIAPHMHT YPHHM KyJa MyXHMIHP. 3aMOHaBHil KypHIHIl MaTepHa/LIapH
opacHia NOPTJAHALEMEHT OHI NPOrPeccHs, YHHBEPCA, KypWIHMIIAA —TeMHp-
GeToH 3aMOHMHM spaTraH GoroBun n1e6 XucobnaHamH.

Bornosun momna — Gy TyiMnraH KyKyHHH Mawiym Oup wapouTna cCys
6WiaH KOPHMIITHPTaHAAa KyIOK XOJIATra KenTHpiHO, CekHH 6VTKa XonaTuaaH
KOTMIN ’kapaéuura YTu®, CyHBMil TOWTA aiNaHANMraH KyPHIHIN AmWECHIUD.
BOFOBUMIAp OPraHMK, AHOPraHMK Ba OPraHMK — MHHepal rypyxjapra
Gy mHany.

Maxcyc TeXHMK XycycHsTiapra dra OynraH — LEMEHTJApHM SpaTHIira
KYDHWIMII KOHCTPYKUMSUIADHHH ~ BA WHINOAT/IADHM  KYN Typiapu Xap Xui
MyXHMTIapaa uunaTwmmy  cabab 6ynan. Maxcyc uemenTiap HATHHHT Xap Xui
BAKTHIA WXJTMM IIAPOMTIAPHAA KyPHIIHII HILTADH yUyH MYJDKA/UIAHTAH.

Maxcyc uUEMeHTNapHH  WHUIA0 YHMKAPHIUHM  TANIKWI KWIMI, LEMEHT
TYFpHCHAAIH MM PHBOKJIAHMIIMIA ~ BAa YHHHT puwiab  uMKapUI
TeXHOJIOTHACHHH TAKOMWUIALITHPHINTA ACOCNAHIraH 3aMOHaBMil TyWIyH4Ya Ba
Takpubanap yHMBEpCal ~ LEMEHT  SPaTHIHWHHA TacOMKIaMaiiii, aMmMmo
LUEMEHTHH KypHWIHII — TeXHHK xoccanapuny, ynapum OGup  Karop
OMMILTApra,aifHUKCa KIMHKEPHUHT KHMEBHH-MHHEPOJIOrHK Tapkubura, yHHHT
umiab  yMKapum TEXHOJIOTHACHTATMHA ~ LEMEHTHHHT MOLUIMH TapkuOHra
GOFTAaHMIIMHM YPraHWIl — HATHXKACHAA MaxcyC LeMeHTIap  ApaTHIIH. By
LIeMeHT/Iap Xoccanapu éxu MuUiaTHm coxac Gyiiuua ¢apk Kuiauiap, MacanaH
Te3 KoTyBuM, cynb(arra Gaprouut €KM TAMIOHAXK ras sa HedTBb KaswiManap,
asToMoGHn Wyiap, acGectouemenT Oyiomnap yuyH. Maxcyc uemeHTIap
Tapkubunyn (80% aTpoduaa) NOPTIAHALEMEHT KJIHHKEPH srannanam.

Masaymkn, Yi6exkuctTon Xyayauna — aBNOA-KAOAIADHMH3 SpATraH  Ba

cakjIaHraH TapuXwii oGuaanap, apxuTeKTypa MaxMyanapu GyTyH OyHE Xanknapw
10

ywrGopurn xkan6 sramu.  Bylox Amup Temyp “arap cu3 GM3HM KYHIJIHMH3ra
WIIOHY XOCHJ KWIMOK4M Gyncanrns, Ous Kypran OGuHonapra Kapasr’-ne6
affrras cyanapu NABNATHM Ba GM3HM XaiK 3ra GynraH KypuIAI MOTEHLHATHHH
épxue Hamo&nM Gynann. YHIaH TaulkapH, yiua naBpia APATHIraH MakMyanap,
capoitnap 6M3na KypwiHI MaTEpHATUIAPHHM MILIA0 YHKAPHIIHM PHBOAJIAHMIIN
§rprcina nanonar Gepamn. Bynra Y3exucron xymymanan Byiok unax im
YTHM XaM  KYMAKJaWaM Ba KypWIHII MaTepHaLIapH pmnab YMKapuI yuyH
xou-ame‘ 3AXMPANAPH, KOHJIADH MABKYIUTHIH HMKOH Gepan.

Vi6ekucron Pecnybnukacu Tipesunerrn Il Mup3néeBHHAT  JaBat
rTawab6ycura GuHoan OyTyH mamsakart 6yitnab suru pa wnwiab Typras caHoat
00BeKTNAPHHHHT KyPHIHIIH Xamja KaiTa KypHIHIIH ky3na TyTawirad. Kumuiok
XAIKHHY SIUAN WAPOMTHHM SXIIMNAITA anoxuaa ybTHOOp Geprnany Ba sSHTH
KYPWIHLI MaTepHAIIapH APaTHILIH Ky30a Ty THIAH.

Vibexuctonna wmuiab  4MKapwiraH uement Poccusi, TypMaHHCTOH,
Kosorucron, Kuprusuctos, AdQroHHCTOH, Opon Ba Gomwka JaBnariapra 3KCropT

KWIHHAAITTH.
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Xap Kum ueMenm HUMAIUzunu Gunaou, ammo y bunan doumui
uwazanaap Gy udconud Kyipanz KyKynuu KaAnOail Kujiuh 0MHUNIURY
Guamaitounap ea y cye bunan aApanaAUIMUPUNZAHOA MYCIMAXKAMIAUZIL 64

Kammuxuzu Gyiauva Kpemuuii Gunan conummupzan M000aza auNAnaon
Xanc Kwonv
I-Bymm. TOPTJIAHUEMEHT

ToptnanauemenT 1e6 Tapknbnna xanbupii  cwmkatiapu (70 — 80%)
YCTYHIHK KHIAIMTAH KJIMHKEP Ba (3 — 5%) runcum Gupramukia Maiiga TyimG
XOCHWI KIWIMHAIMraH, CyBIa XaM, XaBoaa XaM  KOTAJuraH rHApas/IvK
Gornopun Mmopjara aimwiagu. Oxakrom Ba THINaH ubopar Gynran yHIH
KOpHMIIMAHH  KyHmupuO,  KIMHKEp uuwiad yukapwiagy. ncHa  KOTHI
MyIIATMHH Ba TE3MIHHHM HA30pAT KHIHII yuyH  KYIWIHIanu. Tapxubu
6yimua NOPT/AHLEMEHT KYIIHMUYACcH3, MHHEpan  KYyLIMMYaiu Ba
[IAKOTIOPT/IAHALIEMEHTTa OY THAH. TlopT/IAHALEMEHT OJIMIIIATH JHT  MyXuM
TEXHOJIOTHK JkapaéHap Kyiugariiapanp:

A) xoM aléBHii apanamMaHi Talépnan;

B) 6y KopHIIMaHK YTAa T061a0 KIHHKEp XOCHIT KL,

B) kauHKep, THNCHH yTa maiinanab TyiuG, KymnMyanapy Gunad Gupranukaa
KyKyHra ailaHTHpHIL.

Xomamésmit apanamma acocan 75 — 80% KanbLpH kap6onatu CaCO3
xama 25 — 20% rwian Tamke Tonamu. Cydbuil  KOpHIIMAza Tiil 6yTyHrnai
&k KMcMaH GomKa MoyIanap: JIOMHA IUIAKH, HedeMH IJIAMK, KyJI, AMATOMHT,
Tpenen 6WiaH apanaITHPUIMIIM MYyMKHH. IlemenT kumécu Oyiinua eTTHHYH
xankapo kourpeccna (ITaprk, 1980 #.) K¥n MamJaKaTIAPHUHT OJIMMJIApH CaHoaT
yMKMHIWIapEAaH  Kedr  Qofiananum - Makcaara MyBOpHK ~ IKAHIMIHHH

rapkuanaganap. By YpuHaa TapkuOM KJIHMHKEp OJMUL YHUyH 3apyp OynraH

momanap (cwiMkatiap) ra Goit GynraH NOMHA IUIAKM HUXOATAA KMMMATIIA

xomamé Xuco6nanamu. MacanaH: TJIMHO3eM MIUTA0 YMKapHIIAa XOCHI 6ymyBuM
12

HedeuH TUTaMHHAHT tapkubuna 25— 30% Si0;, 50 — 59% CaO, 2 —5%Al,03
6ynany, LEMeHT OJIMII yUyH yHra 15 — 20% oxakTom Kymwm kudos, myHaa
News Jiap camapagopiHri 20% ra omamw, ékwirn capdm sca 20 — 25% ra
KaMasH.

Xom amésuii apanamma KYPYK, xyn, YATHMIITUPWIraH ycyjulapaa
rafiépnanamn. Mmnab uuKkapuuml yCy/IHHH TaHNall XOMAWéBMil apanalMaHu
rafiépnam  xycycusTiapura GOFTHKAMP. Xap Gup ycyn ¥3 adiammknapura sa

KAMYMITHKIIApUra 3ra.
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1-Bo6. IMopTaanauemMenT KIHHKePHAHT KHMEBHH-MHHEPATIOTHK
TApKHOH.

KuméBmii TapkuOH: LeMeHTHHHr cH(aTH KyHIMpWIATMTaH XOMamEBHi
KOpHIIMAHHHT KuMEBHii Tapxubura Gormmk. Iy Tydaimm kiuHKepHH KUMEBHI
TAXTHJ KHIHII YHHHT cHaTHHA Hasopar KW BocHTacwaup. Bynna nadakar
Ca0, AlL0;,Si0,, Fe;03, MgO kabu Hr MyxuM OKCHIIap, Gaik# XOM améHHHT
Tapkubupa yupoBun MnO. Na0 xabm MKKMHYH [Japakand — TaKHI
KWIYBYHIADHHHT MMKIODH XaM anmkiasamn.  Opatma Oy  okcuuiapHH

KIMHKepIard MHKJOpH KyHiary gerapanapna dons xucobuna:
CaO0 63 — 66. MgO - 0.5-5
Si0: 21-24. S03-0.3-1
ALO; 4-8. Na:0+K;0 - 0.4-1
Fe:0; 2-4. TiO+Cr20; - 0.2-0.5
P:0s-0.1-0.3

ByapHMHT HATHXaBHH MUKIOPH 95 — 97% HY TAWIKIIT KWIAAH.

Ca0 — Kamsipit OKCHIM KJIMHKEDHMHT SHI aCOCHH TAIIKHJI KHTYBIHCHIMD.
IOxopu cudariu ixeuem onum yayH yuzard CaO 3pkuH Xonataa smac, Ganku
kucnorasuii okcumnap — Si0z. AlOz., Fe;O; nap Gunan xumémii Gornanumzaa
6ymamm nosum. Knunkepaa spxux xonna koaraH CaO muxzopu 1% ommaciury
Kepak, aKkC XO/Ja LEMEHT XaKMHHMHT HOTEKHC Y3rapHilll XOIHMCACHHH i03ara
kenrnpamn.  FOKopH Xapopatna KyWaupumn OkapaéHMioa OpTHKYAa OXak yTa
napakana Kyim6 keragu. Iy Ty¢aiim yHHHEr CYHMIIH KOPHIIMA IOMIIOK 6y iraH
MBMII TaiTHAA 3Mac, GATKH LeMeHT Maccack KoTHO GynraH maiitaa 103 Gepamu.
OXaKHMHF CVHMINM X&KMHZAard KywiH KeHraimuuiap OwnaH Oupranukna o3
Geprann Tydaim, Oy Xon EpWIMmIAD XOCHI KWIyBYM Ba OeToH €ku
KOpHIIMAaHHHT Gy3nIHIIKra 0H0 KeJlyBYH KyWIaHHILIap NaiI0 Kwiaam.

Ca0 wMukgOpMHMHr opTHmm  (YHMHr an0aTTa KHCIOTANIH OKCHIUIAp
OunaH GMDHMKMIIMAA) MYCTAXKAMIMKHH OPTTHPAAH XaM/a LEMEHTHHHT KOTHII

ApaEHHHH Te3NATHPAIH, aMMO CYBTa YHIAMITHITHIH KaMasin.
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Kpemnesém - SiOoxaMm  KIHHKEPHHHT SHT MyXHM TallIKH/I 3TyBYHIapAaH
Gupuanp, y rimHosem Al,Os xamaa temmp okcunm Fe,O; Gwinan Gupramixna
xamsumit okcugummer CaO OupukuwmueEM  Ba  my OwiaH Guprammkna
NOPTAAHILEMEHTAA THAPABIIHK KOTHIII xoccacura sra Gynran
OupukManapHusr Xocun 6ymmunn Tasmunnainy. Iementaa SiO2 HuHr opTHIDN
Ounas TyTH6 KonMn jkapaéHM CeKHHNamany, OMpHMHYM MyQIamiapaa KOTHIN
KADAGHMHM TEVIMIH sHANa CeKWHPOK kewanu. Keiimurn wMynnatnapaa
MYyCTAXKAMJIHKHHHT €Tap/iu4a M34Wi1 OopTa GOpHMIIMA YHMHI CyBra, cymbdarim
CYRNApra YHAAMIIHTH XaM OPTallH.

Iwrrynpoxk AbOs; —(xatta MmuKIopna — GysraHna) nmopTIaHOUEMEHT
GomianFuy MyaaaTiapaa aHya Te3pok TyTHO Konanu Ba KOTaqM, AMMO LEMEHT
MYCTaXKaMJIHIH OPTHINMHHHT KEHWHIH JKapaéHu CeKMHIAIANH, [IEMEHT/Iap CyBra
cynuhatiapra Ba COByKKa umaamcu3 Gynamm.

Temup oxcumn Fe;O; —KIHHKEDHHHI NHIDHII XapOpaTHHM MacaiTHpagM.
Temup oxcumura Goit OynraH nemeHTIap TapkuOMOAa THITYNPOK, XarTo
KpemHO3éM kam Oynramaga Xam, ynap cekHmH TyTHO Konagwiap, Y30K BakT
JBOMHZIA KOTanMnap, cynbdarra unnamny Gynagunap.

Maruwii okcumu MgO —ynunr xnfikepaarn Mukaopu 5% J1aH OpPTMAC/HIH
kepak. YyHkn MmarHuil OKCHAMHWHI aHYarHHa KHCMHM TEPHKIa3 KypHHHIIHAA
JpkuH Xonataa Oynmmm OmnaH msoxnaHanm. YV 10KopH Xapopatda KysiiH,
KopHmiMa Ba OeToH KOTaéTraHna CyB OwinaH KyJa CekMH OHpHKamu
(rupatnanagm). OpTHKYa MHKIOPH ¥3 HaBOaTHIA LEMEHT XaKMHHHHI HOTEKHC
Yarapumwra cabab 6ynamm sa my Tydaim Gy3unmmnapra omb KenamH.

Turan (IV) oxcuau TiO; — xXammma rwiHuMeEr TapkuOuna 6ynanu Ba
wmnkepna 03% nan  optmk Oynmaran wmmkaopaa  yupaiinn. Kmmmkep
MHHEPUTADMHHMHT  SXIIHPOK  KpHCTA/UUIaHummra  épaam Geprauu tydaim
YMUHT 03 MHKAOp/apAa 6y dolinanunup.

Mapranen oxcugn MnO — wmmHkepna 1,5% rava Ba jomHa

IaKuIas tolinanannnranna sHana KYTIPOK MHKZOpAA MaBXyJl
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6ynamn. Na0 —K,0 wmkopnapn kiunkepaa 0,5% nmaH 1% raua
6ynam Ba K0 — Nay0 ra mncbaran xympok Gynamm. IlemeHTHHHT
TyTM6 Konmm  MyanaTd  GapkapopsallyBHHHHT Ba LEMEHT MaxcysoTiapHia
alfHMUIap 103ara  KEJIMIIMHMHT  cabaGuucH Gynrammmri Tydaium
MIIKOPJAPHHUHT MaBxKyy Gynmmu  Makcanra MyBO(HK Mac.

SO; — ONTHH TyTypT AHTMADPHT THNC KYpUHMIIA 6Ymub LeMeHTHHHT TyTHO

KOJIMII MyZ1aTHHH GOlIKapy yuyH Kepak 6ynany.

Munepanorak TapkuoH

K/IMHKepHMHT acOCHil MUHepauIapH: anut, Oe/uT, y4 KaubLMiIH amoMUHAT
Ba TYPT KaubLyit amomoddepur.

Asut - 3Ca0 Si0; — KIMHKEPHMHT MOPT/IAHALEMEHTHUHI KOTHII TE3/THIHHH,
MyCTAXKaMJINTHHM Ba OOMKA XyCyCHATNApUHM GENrHoBYH OHT  MyXUM
MHHepaIapHaup Ba KiuHkepaa 45 — 60% mukzopaa 6ynamu. V yu KabLHILTH
CHIIMKAT, XaMIa YHHHT Ty3WIMIIH Ba XyCyCHST/IApUra KaTTa TahCHP KHJIMIIM
MymkuH 6Ysra, osruHa (2-4%) wmmkopmaru  MgO, ALO; |, P20s, Cr0s Ba
Gomka apan;mManapl-mm' KATTHK KopHmMacunas nbopar. Anut yura nomumopd
momudukaumsnapaa yupaiimy. IleMEeHTHHHI MyCTaXKamIIMIura Ba Xoccamuiapura
ATMTHUHT KPUCTAJUUIAPHHHMHT YJIYaMH, KYPUHMIUM, KPUCTA/ULIAHHII AapakacH
TAbCHP ITAIM.

Benur 2Ca0 Si0; -KIMHKEPHHHT MyXMMIHTH Ba MUKIOpH (15—30%) Gyinua
MKKHHYY CHIMKATIIH MHUHepaip. YV CEKHMH KOTAH, aMMO TMOPTIAHLEMEHT Y30K
BAKT KOTFAHJA KATTA MYCTAXKAMJIMKKA OpUmIamy. bBequTHH Typra monmumopd
vonudukaumsick Makpxkys; a-CaS, a’-CaS, B- €28, v- CaS.

B- C:Suu y- CoS ra yrmmm abcomor xakmuxu TaxmuHaH 10% Kynaiumm
GHJIaH YTajy, HATIKaLa MOA 3appavanapyu OyimHagu Ba KyHyHra aiilaHagy -
C,S 100°C xapopatza cys Gunan TabcHpiammMaian xamzaa G0FJIOBYN XyCyCHATHIA

sra Gymmaiinn. BenmutHu ruapasmuk  (aoyMrM KPHCTAUUIADHHM  Ty3HIMIIMTA
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GorMK, Macanad, KpHCTAUUIap 3WY JyMaNnoK KypuHummnzga Gynca, uemeHtnap
J0KOpM MyCTaxKamIIMKKa 3ra Gynagunap.

B-CoS xampma osrmma (1-3%) wmmkgopmarm  ALO;,  Fe;0s,  MgO,
Cr;0:  wmar  karruk  Kopummacumup. 525°C  paH  mact  Xapopartaa
kimHkepHuHr cosummpa P—CoS, y-C2S ra yrmmm  mymxuH Ba YT
Gaszasmit MacoaHuHr KaTTANAIINIIHA Ounan, ALHU GeIMTHUHT
MOJIEKYJIAP TY3HIMIIHHAHT foMmamy 6unan 6upra kevanu. B -CoSHuHr 3pumuru
y-C,SHunr spanmrunan karra Gynrann Tydaitn nonumopd Y GenuTHMHT
a6comoT xaxMuHuHr TaxmuHaH 10% ra xenraimmura onub xenagu Ba GyHMHT
WaTHKAacHa KIMHKep NoHaYanapy (rpaHysianapu) KyKyH 6ynu6 counnub xeramm.
Vi-yaunan  counmnmé keTHID KIMHKEDPHMHT MaiiJaflaHMIIMHM EHHUIALITHDAIH,
Gupox y-C2S xykynu 100°C xapopataa amanaa cys OWiaH TabCHpPIIANIMAIH, SbHH
Gornosum xycycustura sra amac. [y Tydaim GenuTHHHr y — wakira yTamura
Wekmmmmk  xwmam nosuM.  p—CoS  HuHr Gapkapopnamysura Ganizu  Gup
wpanammanap (1-3%) mmxgopmaru  Al,O3 Fe;0;, MgO, Cr0: mynuHraex
K/IMHKEPHH COBYTKMY KypHIManapuaa Te3 coByTHm épaam Oepamu. Bynna
tapxubuna GeNMTHHHr AYMANOKJAIraH KYPHHMIDHAArH 3MY  KPHCTAULIApH
Gynras xIMHKEp ONIMHAIH. <

IMopTiaHmueMeHT KJIMHKEpAArH CWIMKATIH MHHEPAIADHHHT  MHKIOpH
TaxmuHan 75 — 82% Hu TAwKWn Kwica, KoiraH 18 — 25% anut Ba Genmr
KPUCTA/UIAPH OpACHAArd XaXMHH TYJIIUPYBYHM OpamMK Momuanapaup. By
momnanap C3;A —y4 KaIbLMIUIH ATIOMHHATHHHT Ba AmMOMO(eppuT Kanbuui —
CyAFHMHr kpuCTAUIApH, WIMIIA Ba MKKMHYM [apakany KpHCTaUiap Ba
Gomxanapran ubopar. C3;A —y4 KanbuMiuly amoMuHaT — KiuHKepna 3-15%
mukaopaa 6ymamu. CsAs waknmna yupaiinn, tapkn6u 12Ca0 7ALO; naH
ubopar mypakka® TapkuONnM KATTHK apanamiManapHH XOCHI Kwicana, y Kazap
KATTA MyCTaXKaMJIMKKa 3ra 3Mac. beToHHmHr cynsatnm eMHpHIMIIHTa

yupammHuHT cababunchamp.
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4Ca0-ALOsFe,0; — TVpT kameuminn  amomodepput 10 — 20%
mukaopna 6ynamy. TlopT/iaHAUEMEHT THAPO/HINAHMIIMIA KOTHII TEJHrira Ba
MCCMKIMK ~ @KPATMIUMTA  MabiIyM  Takcup  KypCaTMaciury Tydaiimm
CHAPONM3NAHMIT Teanury Oyiinua anuT Ba GesuT YpTacunard OPAIHK BasHATHH
sramaiiu.

Kmmeikep mmmack 5—15% muxaopaa 6ynamm, acocan CaO, ALO;, Fe;0s,
napnas Tamkwi Tonamy. Yuna MgO sa umikoprap oaataa Ky yupainu.

Marsuii okcugn MgO — amomodeppuin dasa Ba KIMHKEp WIMIIACH
TapkuGura TepUkIa3 KYPUHWINAA KMPAIH, IYHHHIIEK 5% paH opTHK OysimaraH
MMKZIOpZia IPKHH XOJIATAA XaM Yupaiay, OpTHK Xosataa MgO uemenT cys Gunan
Hupricn6 Mg(OH)2 xockn kunaay a Oy sca XakMHii Y3rapuuuiapra oiub KesnaH.

Ca0 —a3pKMH XOJIATAArH KaNbLMH OKCHIM —JOHAuaiap IakiMna 6ynanu.
Vaunr mukaopy 1% naH opTMAac/HIH JIO3UM.

Mmkopnap (Na;0.K;0) —  KIMHKEpHHHIT amomoddepntn  asacura
KMPAAIAP, WIYHHHTAEK LEMEHTAA Cybhatiap KYpHHUIIMIA Xam Gynaguiap.

Kmukep XycyCHSTIaPH, KAACCHPUKANMACH BA NOPTAAHANEMEHTIAD
HOMEHKJIATY PACH
LlemenT KIMHKepHUHT cudaTh Kyfinaarunap Guian ndonanaHanm.
1. Knmépuii Tapkubu.

2. DHr acocuii OKCHIap MHKAOPIapH.

3. Acocuii okcumnap Vpracmmarn Goms Xucobumaru  MyHocaGaTiapHH
TYrpwia TypyBYH MOIY/UIADHHHT COHJIH KHIIMATH.

ApBan OOFNAHraH KanblMid OKCHA MMKIOPHHHHI KHMCJIOTamH OKCHIAp
mukzopura HucGatun ugozanosun Ba Gous xucobuna 1,7 — 2,64 opanuxna
yarapyBuu Ky#Hnnars GUTTa acocHi rHAPABIMK MOy IAaH doiinananunran:

(Ca0 ym-CaO0 3pk) %
AcMon = H
[ (SiO2 ym-SiO29px) + ALOs + Fe20s] %
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AMMO KIMHKEpHMHT cHdaTMHH OWTTarHHa MOAYyJk 6yituma Gaxonam
¢rapii  3Mac OKaH, IIYHHHT YYyH SHA HKKHTa MOJYJh: CHIMKAT/IH Ba
PIITYTPOK/TH MOZYJUIAPY KMPHTHIIAIN.

Cunmkaru (KpeMHO3EMITH)

(Si02 ym-Si0O23pk) %
CM = $
(ALO; + Fe203) %
By MOmyNHM COHIM  KMiiMaTH:  NOPTJAHAUEMEHT  YUyH 1.7-3.5,

cymarGapaommck yuyH 3ca 4 Ba YHIaH OPTHK Opaiukia yarapanH.
Iurrynpokiu (EKH ATOMUHATIIH) MOZLY /T ™.
ALO3%
™M=
Fe:0:%
Ot nopTiasaueMent yuyH - 1,0 — 2,5 opanikaa ysrapaam.

.
’

JOxopn CM n1a xom amésmii apananMa KuiuH GUpHKaIM, LEMEHT CeKHH
tym6 KonamM Ba KOTAZH, AMMO IOKCAK MyCTaXKamiMkka ora 6ynagu. I'M HuHT
wilimat kam Gynrad Xona TOPTIAHAUEMEHT MHHEpaUiallraH cyBnapra
wicbaran toxcak Gapmomumkka, kafrapok kuiimatnapna sca nacaiiral sSKyHWA
MyCTaxkaminkka ora 6ynanu.

I'Kionms KMCIOTATH OKCHAIAPHMHT Kansupii OKkcHaM  OwnaH TYAMHHII
japwkach ne6 atamysun Tk — TYHMHMI koadumenTirm kupuTraH, «Mneam
\inkepna y Gupra Tenr Gynaau Ba TapkubHia acocaH 3Ca0-Si0,, 3Ca0-Al0Os,
wh 2CaOFLO 6ynamu. Pyc  tankukotumnapu  B.A. Kunp, B.H. IOnrnap
JIOMENHT KIMHKEp/IArH acoCHil OKCIMIAPHH HHCOATHHH Gaxonauw yqyH Y3IapuHHHT
(opmynanapian Takmnd sTAMIAD:

Ca0 ym — Ca0 3px — 1,65 ALOs — 0.35 Fe;03- 0.7 SiO:

T = 3

2.8 (SiO2ym — SiO23px)
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Ba yHu TYMHMI  Kod(uimenTH ne6 atagwiap. Xomamésuii apanammanapHu
xucobmamja  KylMpard  COIAnamTHpHITaH Tyimemm  koddduumenTi
dopmynanapunas oinanaHI MyMKHH:
Ca0 - 1,65 AkOs - 0.35 Fe203
Tk = H
2.8 SiO:

3asonna  TaliépnaHysun kamekepnapaa Tk HMHT KMiiMaTH  XOM —allé,

KypHWIManap Ba KyHIWpPHII WapouTiapura kapab 0,85 —0,95 opanukaa yarapanu
BA Varapuul XOM-auIEHWHT Tapkubura, Xoccacura, Ky#aupun  MocJiamManapH
Typura, mapTiapura sa Gomka omutapra GorimMK, KIMHKEpHHUHT XyCyCHATH EKH
cudpaTi acocHil KITHHKep —MHHepaUIapH: C3S (anut), C;S (Genmr), C3A, CJAF —
NOPT/IAHILEMEHTHUHT GOFJIOBYMIMK  XyCyCHAT/IapHHH Gom  MHHepaIApHUHT
dons MuKIOpH GHNIAH aHHKIAHATH.

Cobux ~ WUrmudokna  KIHHKEPHUHT MuHEpan  TApKMOMHMHI YHWHI
kuméBuii  amanmusu  Hamwxanapura kypa B.A. Kunn dopmynacu Gyiinua
AHMKJTAHAIIN

%C38=3,85i0: (3Tk-2)
%C25=8,6Si0; (1-Tk)

Bynpa: SiO; — kiMHKepna GoFNaHraH KPEeMHO3EMHH MHKIODH, JPHALMIaH

MUHEpPAIAPHUHT MHKIOPHUHH domnsna MATYNPOK MOIYJIMHUHT I'M xuiimaTura
Kkypa xucobnalb TormIany.

'™ > 0,64 6ynranna

%CAF = 3,04 F203; % C3A = 2,65(AL0;3 -0,64Fe203)

I'™M < 0,64 6ynranaa

Byuna ALOs . Fex03 — yrnapHuHr MUKAOPH, %

Kansupit cynbaTHusr Mukzopusn ousia, Kyiinnarn ¢opmyna Oyiinua
anmknanann: %CaS04-1,7% SO;
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MamiakaTia 9MKAPWIAMWraH —TOPTIAHAUEMEHT — KJIMHKEPHITHT MUHepan
yapKkubu KyitMaars opanukiapia yarapany. €3S 45-60%. C,S 20-30%. C3As-12%.
CAIF 10-20%.

Vnapuusr xuco61ab UMKWIraH MHKIOpH 98-99% nu Tamkwi Kumb, onaria
Gynnnr 75-82% Hu CHMKATNAp MMHEpAIapy yryuura 18-25% Hu 3ca C3A,
(4AF ra Tyrpn kenamu. KnuHkep tapxubuna C:A Ba C3;A MUKIOpH OPTHKPOK
(ynramga LeMeHTNap JkyAa Te3 KOTHINAmH Ba Te3 KOTYBUM LIEMEHT/Iap MuLTad
WHKAPHIIZA MILIATHIANH, arap C,S Ba C4AF muknopy Gananuia 6ynca, Oy xonzna
\(eMEHTNIAp CeKMH acTa KOTalu. C3;A muopy kym GynraH uemMedTiap ca Tel
1yH6 Konanu Ba GOULIAHFMY MY/UIATHAA Te3 KOTaaH, amMMo COBYKKA BA arpeccHs

Myxurnapra Gapkapop smac.

KannkepaapkiaccHpuKANHACH BA NOPTIAHANEMEHTIAD
HOMEHKIATYPACH
Knvrkep — TapkuGuuark acocuif  MHHEpAIAPHUHT MuKaOpHra Kapab ynap
Wincendukanmananamy (tacundrasany).
C.JI. OxopokoB MabJIyMOT/Iapura Kypa, arapaa KJIMHKEPHH MHHEPOJIOrHK
YupknGuHM Y3rapTHpUICA B YHHHI aCOCHAA yement umuiab unkapruca, Oy xonia
XAp xun xycycusTian GOFnoBdM MOAZanap oM MyMKHH. Acocuii MUHEpaiapHH

MiKI0pHra Kapab KauHKep Kyinaaruia TacHUaHaIH:

Acocnit MEHepAIAp MAKAOPH 6iinta KinnKep KaaccHpAKAUNACH

(racundnanunm)
d 1-maasan
Kanmkep Mu! , Yo
E CiS GS CA GAF
AJINTII KITHHKED >60 <15 - -
fopman  cummkepra  (wmr [ 6037 15-37,5 - -
wopu 6y iinaa)
I KTHEKEPA <37,5 >37,5 - -
AJNONMMEAT/IH KTHHKEP/A s - >15 <10
lopMan  xiaiKepaa  (aTioMuHAT D - 15-7 10-18
‘r"m“w Gyitnaa)
MO <7 >18
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Xoaupru naspha Gup Hewa XWi1 LEMEHT/IAp xamd oTinras Ba Hmnab '

ypkapunmokaa. JKymazas: TopTiaHiueMeHT KymuMuacn3 Ba (aon MuHepan
k§muMuanap GuiaH: Te3 KOTYBYHM MOPTIAHIUCMEHT, MIAKIM TOPTIAHILEMEHT,
cynbatra GapaOULIH MOPTIAHILEMEHT, OK Ba paHriM  NOPTJIAHILEMEHT, Ky
Ba KyJl UUIAKITH, IIaK — MIIKOPJIH, &TyHHT LeMEHT/Iap, CyBra TanabuaHIMra nact
GOFNIOBUM MOJIA: KEHraloBuaH Ba 3YPHKTHPWIraH, CyBHH YTKasMaiuraxs

L[eMEHTJIap BA XOKa30.1ap.
2-B06. lementiapan Huuial YHKAPHII TEXHOJIOTHSCHHH ACOCIAPH.

Knuskeprn  vmab  9uKapuin  yayH xomamésuii momaanap cudaruza
okopH kapGoHaTii GyiraH oxXakrouuiap (6¥p, oxax) xamna Tapkubuna SiOz,
ALOs, FeO3  Gynran  mopmanap  (rui, oxakrun) xu3Mar xunaan. Oxaxrom
Ba rw1 TaxmuHaH 75-25, sbHu 3:1 Huc6ataa 6ynann sa 1 T uementra yprava 1,6
MUHepain Xomaué capdnanany., Xomamésuii apanammara MHKIOpH Y éxu 6y,
ityxca Gup Ayma ukkana KMCIOTABMIT OKCHIHHHT MMKIOPHHM Tanal 3THiajuraH
HopMaraua KeJTHPHLI Y4yH eTapin 6ynagurad COIOBYH (KOppeKTHPJIOBYH)
KymuMyanap  KyuHIam. Macanas, SiO; HMHr MHKIODHHHM XOMAuEBHIA
apajamvara MamJiyM MMKZOpAa Ky, tapxubuna Fe;O; 6ynran xomuena
Ky HHIUCH KyWHO olmHMpHnai.

Xomaménu Gaxonam acocaH MKku Genrn: KHMEBHii TapkuGu Ba (pu3mkasmii
XyCycHsTIapUra Kypa aMaira OmHpHiaH.

Dusukapnil  XYCYCHAT/IADHMHT OHT MyXMMJIADH: XOMAUIEHWHT HAMJIHIH,
MHHEPAIOrHK, rpaHyJIOMETPHK TapKkubH, MyCTaXKaMJIHTH, Gerona
apanalIMATAPHHHT Kaif MHKZIOPAa MaBJKyUIHT WIHD.

Oxaxim XuHcnap — Oy JKHHCIApHHHT Gapua TypnapuaaH 6yp, oxakroul,
QUFAHOKTOLLTM OXAKTOWI, OXaknau Tyd), MapmapiaH doiiganaHum  MyMKHH.

BU3HMHT MaMANaKaTHMM3[a KYTIPOK OXAKTOIl B2 6ypnan  (oiinananmunany,
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ynapausr Tapkubuna 90% raua CaCO; Ba 03rMHA KyM, THJI MOJIAIAD MABXKYII.
Kumésnit Tapxn6una Ca0-50%, C0O,-40% mukzopuna 6ynamm.

YKuHcnap 10KOpM Aapakana JONOMMTIAHTAaH Ba runcnanradH Gyica, ynap
emMeHT nab YMKapum yuyH SpoKcH3 6Yanb Koanmu MyMKHH,

Mepressnap — kapGoHaT aHMMAPHVIH KanblUMii Ba KyNrHHa Maina KeapLyu
Kym Gwnas apanamrad ruwiHMHT Tabunit Kopummacunan uGopar Gynanm. Viap
xkyiinupunranna Tapkubunarn Ca0,Si02,R,0; Mukgopn 6yiinua kinHKepra skuH
OYnanunap.

I'uncuMon kMHCNAp — KyWHHOard Typiapu KyJUlaHMIagu: THiap, KymoK
TYNpOK, THLIM craHel, Garuuk Ba GaTYMKCHMOH KyMOK Tynpoknap. I'micumon
JMHCNAPHMHT XOMAwéBMii apanamManary acocwit Basudacu ynapaa Gynran
MUKIOPJArH KHCJIOTAIH OKCHIVIAD HUCOATMHM  TabMMHJIALIAMD. T'nncumon
KUHCTAPHUHT APOKJIMIMK YYaMH KUMEBMI TapkubM Ba THATYNPOKIM Xamia
KpemHO3EMIM Momynnap kuiiMath Guman  Genrmnasamu. Hammk  15-25%
OpaHFMIA Yarapanu.

Ilysnap Gunan Gup KaTOPAA TANKMKOTYHAAP TMICHMOH KOMIIOHEHT cuathaa
OnawisTiapnan, GokCHTIapAaH THITYNPOK ONHINAA Xockn GynanuraH, Tapkubuna
00% raua okcumnap GYnraH Ku3MI [IAKAaH, FMITYNPOK MmLIab 4MKapwuiza
xocwn 6ynamuras umkpHgM — HedenuH muamuna, tapkuGuna 40-50% CaO
O9ran nomua makaax donanaHUIIHA TABCUs KMTagunap.

dakaTruHa MKKY GONIAHFY KOMIIOHEHTHHHT HUCOATHHM Y3rapTupwi iy
Ounan Tana® KWMHraH KAMEBMI BAa MMHEPAIOrMK Tapkub/M KJIMHKEp OJIMIra
XAMHIIA Xam IpHmasepMmaciury Tydaiinm, Tapkubuna knMHKepra  eTHIIMAETraH
Oupon-6up okcunm kym  GyaraH  coMOBYUM  KYymMMuanapaax - QoiinanaHuaanau.
Macanan (CaO HHHr) MMKIOPH Tperes, ONoka, AHATOMHT Ba GourkanapHu
WY fiyan Gunan KynaiTupuiany.

Konuenan xyiimupunapn éku  Temupimu  pyna kupurhin  FeOs  Huwr
ermMaétran MukaopuHK  Korvmadmu. Kylinupumna kaTTHK, CYIOK, Tra3CHMOH,

gwrnnapaan  doitnananiiann.  EXWIFMHMHT HApXW  KIHMHKED TaHHAPXWHUHT
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Taxmunad 40% MHA Ba TAlHED UEMEHT TAHHAPXMHMHT 25% MHW TAIIKWI KHIATH.

IlyHuHr y9yH Xam LEMEeHT 3aBOAapuia éKWIFMHH TeXamra ajioxuaa asTHOOP
6unan Kapamamu. Exwirm Typura kapal KyHIupuml mneds JiapH TaHIaHajn.
Macanan: maxta rneds JapAa KyWIMpHmda KanTa anaHraiM  Kymupaap
munatanany.  AfnaHMa Tneds Jlapha y3yH anaHraid  EHWIFH  €KH  MasyT
pmuUiaTHnamy. DHr camapanopiu énwirn Oy TaGumii rasgup, HyHKH neub JapHH
camapanopIMrHHH OmHpH GHnaH GHp KaTopAa EHHIIFH caphuHN KaMaiTHpaIH.

MoprianueMeHT HIIAG YHKAPHIN BA YHHHI YCY/UIAPH.
TMopiiaHaueMeHTHH  Huiab  uMKapuml  Ky#HOard Taptbaa amanra
OIIMpPHIAIN:
A) Xomamésuii MoQNanapHM KOHNapAaH Kasub onmMm  Ba  3aBOAra
TAmnO KeJITHPHIL,
B) Xomameésnii apanammMany Taiiépnam;
B) Iumupum y4yH XOMAmEBHH apanaliMaHH KyHOupyim  Ba KJIMHKEp
XOCHII KWIMII, _
I') Knuukepra runc éku daon muHepan KylMMHanap Kymub Tyiimm Ba
MOPT/NAHALEMEHT XOCHII KHJIHLLL,
JT) Taiiép maxcynoTHn omGopapra (CHIOC/apra) JKoinam, cakyianu.
Bapua TEXHOJIOIMK JkapaéHiiap 703uM G6y/iran Tapkubin Ba cudatin KIMHKep
ONMIIHM TABMMHJIAITA KapaTwirad. XOMaméBuii apanamiMaHW —TaHépiam
Genrunanras HUCOATAATH KOMIIOHEHT/IADHH Maiifanab Ty#HIl Ba apanamTHpHIIAA
mrynzas uGopatky, Gy KOMTOHEHTNIAp ypTacuaa 03 GepamuraH —peakumsiapHH
TYJMFMHH amManra OWMIIMHH Ba KJIMHKEPHMHr OHp  JKMHCIH Oy mamuHM
TabMMHIAMAM. XoMameéBuH  apanammMa  KypyK, Xy Ba YaTHIITHPHJIraH
ycyiap OunaH uana KypyK KwimG Tafiépnasaqn. JHI KeHI TapKairaH Xyn
yCysl XOMaléBHii MOIANApHH TyHMII Ba YJapHH rOMOTEHJALIHHHT COMAATHIH
GunaH AWMKKATHA kanb oTamgu. Bynman rtamkapyu, Oy ycyijga Xu3MmaTiu

XOAMMJIADHHHT HIUIANUIADH YHYH JHI AXIIH CaHHUTAp — THIHEHHK aponTiap
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wparwiagu.  Bupok Oy ycyn karTa KyBBat capduan Tanab wwmaiinu.  Kypyx
yeyn xyn ycynra HucGaTaH KaTTa KyBBaT capuu Tanab kuaMaiiou Ba HUCOaTaH
KATTA yCeTyHIHMKKA dra. KyAaupumaa HCCHKTHK cappu 40% raua xamasam.
TeXHONMOTMSCHHMHT ~ MypPaKKaGJIMIH Xamja KyTl TeXHOJIOrHK ac606-yckyHanap
{1a6 KpEEmy Gy YCyNHMHT KaMYWIHrH xucobnanamy. Bupox,  TexHuk —
WKTHCOIMI KYpCAaTKMWiap MakMyacura Kypa KJIHHKep pial  YMKApHIIHMHT
KYpYK ycynH Xyn ycynara HucOaTtaH — TEKaMmJIMPOKIHP. Ily cababmu
MamnakaTHMi3aa Gy ycysl aHYa KeHT KyJUlaHuiaqy. JaTHnTHpHIIrad yCyina XoM

WuéBMii apanamma Xy ycynna TaiépraHazm Ba Kypyk ycyina Ky W HpHIAIH.
Xya yeyn

By ycyn arap xomamé Maiaa XamJa KaTTa HaMmjIHKKa ora 6ynranna
xYuianunany Ba KyHHAArn TEXHOJNOTHK pexana onunb Gopunanu.

JOMmoK xuHcnap (THn Ba GYp) BaNMKIM Maiijanardtna aa 10 cm ymuammm
(\ynaxuanapra maiinanaHamy Ba CyHrpa nofikoprugza cys OunaH MBHTHIANM,
wopumapinany. CyloK OKyBYaH Moaa — UUIaM KYPHHMIIAZATH XOMAMIEBHH
apawramma 35-45% HamiMKKa ora gynanu. Jlofikopruy — nmametpu 10M Ba
Guianmra 2,5 — 3,5 M s AyManok TeMupOeToH pesepByap 6ynub, uum uysaH
\mranap Gunas KormauraH Oynamu. KopruuHMHr ypTacuna riiHH Maiizanam
yuyn nyat xackam GHiaH MaXkaMJIaHTaH KpEeCTOBHMHA aitnanagu. 'wn Koprudra
¢yn Guran Gupramikaa yHda kaTta GyiMaran KucMinap Ounan commb Typwiann.
Xuckamuap xarra Gynaknapau yyiuamnapu 3-5 MM aH KaTTa 6ynmaran maiina
AoMavanapra Gynamm, ynap 3ca CyBIa OCOHIHHA 3pHO KeTamunap. Xocwun 6ynran
WiNAM Maiinanasrad oxakTom OunaH GuMpranmkna TyHMII ydyH Cypraviap [TLET
NOMAIEBMIT  TErMPMOHHMHT capduioBus GyHKepnapura —yTKasHIaiH. Arap
wapGonar xomamécu cuparnna Gypnan dofnanammica, y Xomia yHH assal
(Malinananrannan cymr) run Gunan GupranMkaa KOprutaa Kopriand, cyHrpa 3ca

fermpMonna Tyinagu. TWiHMHT HMPHK, JpuMaraH  [OoHadanapu MIMITHHHT
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Ty6una dimFwmb Komagm Ba BaKTH-BakTH OunaH uukapn®  TamuaHamu.
Xomamésmil apaTalIMAHMHT HKKHHYH  KOMIIOHEHTH - OXaKToll MKKkH Gockuuza
maiigananagu  (l-pacM):  BupuHuWHMCH  NYHXKJIM, MKKHHYMCH  Gonramu
TomMainanarnyia MaijasaHaaq Ba TallyByH KypruiManap épaaMuia rsiuti 1iam
6unan Gupranukna TydHII y49yH XOMam€BHil apalaliMaHHHI KOMIOHEHTJIapH
yprachia aHMK HHcOaTHM caknal Typumra HMkoH GepyBuM aBTOMaTHK
Gowmkapysuncn GyniraH yanykcus mmiab TypyBuM Tapo3MIIM JI03aTOPJAp OPKAIH
WAp/TH TErHPMOHTA iyHanTHpran (2-pacm).

I-pacm. Oxaxmoutnu ynicau, borzanu Maidanazuyoa Maioaramnu

MEXHONOZUK YUIMACU:
1,4-enecumon punempnap; 2-1ewmant KOH6eiep, 3-6eHMurIMop; S-1yHxicau

Maiioanazuy; 6-niacmunkaau o3ukraumupyeyu; 7-6oacanu maiioanazuy.

IswIsm LJIam

2-pacm. Xom-auiéeuii MoO0arapuu Maloaian Yummacu.

1-AUKONYACUMON O3UKAAHMUPYEYYU 6G INAPO3U; 2-2UN UWTAMUHY
O3UKAAHMUPYEYUCU, 3-MACMATU MPAKCNOPMED, 4-MeZUPMOH; S-Hacoc onoudau

uouw, 6-HAcoc; 7-uwaamHi UNA0 YUKAPUWZa y3amuul,
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Terupmonza TyfwiraHzaH CYyHr mulaM  TOPHM3OHTAN Ba  BEPTHKAN
mnambacceiinnapra cyprug Gunan cypu6 yrkasunamu. By my 6nnan Gornanrankmy,
xomameé Gup kuHcaM Gynmacimry Tydaiim yHHHr kuMEBMIA TapkuOM Y3rapumm
MyMKHH, UEMEHTHHHT  cH(aTH aca KyiAnqupriaauran XoMaiéBuH
ApANALIMAHMHT KHMEBHH Tapxubura GOFIHK,

Terupmonnarn nulam assan OupuHuM BepTukan Oacceifra ysaTwnanm.
Bomkaua Tapkubnm mnam 3ca MKKMHYM Beprukan Gacceiinra ysatwnann. By
WKKQIA MAMMIAANA LUIAMHMHT aHHK KAMEBMI TapkmOuem Gwiran Xonna Ttanab
YTWIAIMTAH HUIAMHHHT TapKHOHHH Xuco61ab Tommm MyMKHH.

Illnamum coanam ropmsonTanbacceiiina amanra ommpwiamy. Ilnamuuur
xumésmit Ca0, Si0,, Fe;03, ALbO3  napHMHr  MHKAOPHHM aHMKIA0 TypHIIHH
TABMHHIAMIMraH  aBTOMATMK ~ DABMIIZA MIWIOBYH HAMyHa OArMY  Ba
PeHTreH KBaHTOMeTpH OntaH oMMO TeKmHpnb Typrnany.

Cosnanran mnam KaTTa XaXkMJIH ropusoHTan miambaccefinnapaa caknaHanm,
yian 3ca cypruwiap épaamuna aiiaHuG Typyeum reds ra cypub YTkasmiamm.
Ilews nan y 1000-1100°C xapopaTia WMKaaM Ba NaHXapamd COBYTKHHTra
(KOJIOCHHKOBIIH XONIOAWILHHK) ra iyHanTupunany. By epna y ¥3u opkanu yTyBun
Xm0 BocuTackaa 300-500°C raua coByTHIATM.

Xosupru saktaa kynpok «Bonra» copyTkmam KynanwiMokaa. CosyTkuunaH
KMHKep cakam cunocnapra Tymany. Xomaménn tyinm 1o Ne 008 anakna yHUHT
#--10% nan opTHK GYiMaraH KMCMM KONTYHYA JABOM ITTHPHIALH, SHHH XOMAmeé
snppavanapusmar 90% ¢ousun 80 MxM Yruampan kam Gynras ynuamra ara.
Malinananran knuHKep IOK TamyBuM BocuTanap épnamu OGwian  omGopra
yanrwiany. Yau cakiam Bakthaa 6as3an spkun CaO moanana Tytub konmHany Ba
NAROHMHr HamnMruaa cyHanm Ba Oy Xosataa  KJIMHKEPHMHT  XYCYCHSTH
WXUIWIAHAIA.

27



FT B r;n Jﬁy}w I | | =3

Ky a
. | l I Maiizan
M &xu Mnm:anam [ Maiipanamm it a

=i
makimm Cyrin
I (ma) Kypurmin na Kypurum
t ra
r Yiam J sk
Terupmonsa Gl'lprl Maizanam

(map/H TErHPMOH)

1
LMy cosnaim Ba
XOBYWIAP/A CAK/IALI
|
Tnamin alnanma nevjia
kyHapim (IuHKep)

e e e
1

KAHRKCPHH COBYTHII BA
ombop/ia cakmi

|
I Kanunxep oMGopi Bupramigia TpySani TerupMomia Tyuu

¥

Taitép maxcynor omGopn l'—— —

Maxcyc BArOH, ABTOMAIIHHAIAP1A

Komwrapaa neMeHTHH HEMENTHH XY HaTHIN

oWTaITHpAIT

T-uuzama. Xjn ycynoa nopmiandyemennt wuLnab MUKapum mexnoniozuacu

wuzmacu

28

Kypyk yeyn

JHr TeXAMKOp YCyJl XOMAIIERHI YHHH cerapaTopnap Gunax Gupramikia énuk
\koia mmnab, 6up BakTaa TYHHMG XaM KypHTYBYH TerMpMOHIapaa Taiépnamup.
Bywnail Terupmonnapnan xomaméHuar Hamiurd 8-10% nan omvarad xouiapaa
(poiinanarmnany. By yeynna xomawésuit Moaaanap (oxaxTou, riul Ba Boukanap)
Malinanamia KeHHH KypUTHIaZH Ba WApJM TerHpMOHa Ne 008 anaknma 6-10%
KONIMK KOATYHua Oupranukma Tyionanu  (2-wwsma). Xomawésuil yHHH
kylinnarunapaa kyHagupunanm;

|. OngvHaaH XoMmaméBuil YHra WMCCHKIMK HuuloBn Oepwiaiy Ba KanTa
nitiaHMa neus apaa Ky iaupuiani.

a) LIMKI0HIM MCCHMK anMAWITHPrHYIApIaH YMKKaH rasnap Gunax monsa 800-
850°C ra ua ucuTHIAIM Ba KnCMaH kapGoHcuananany (30-40%);

6) xoHseiiepn kanbupHaropnapaa (Ca0 ra TYHHHTHPYBHH MOCIAMANAp) nedh
JIAPAAH YMKAIMTaH MCCHKIHK XMcoGura Moananap Ky iupiaiq.

Xomamésuit yHMHr rpaHyna (IyMalok) IakiMaa asTOMATHK WaXTa reds
mapuna kydmupum  mymxkan. Kypyk ycynna wmna6 umKapHmiaa  LEMEHTHH
KOHBeepNM KanbUMHATOpNap OwiaH GMPraivkna MULIOBYM ailiaHyBuH (“nenon”
fleYh Napy), WYHHHIAEK IAXTa nevb JIapuaa KyiupHil MyMKHH. By Ba Gomka
XOJUIApAA YHH Ky IMPHIIAH aBBAJI XOMAWEBHIT YH IIAKKIAHAIH BA Yaamnapu 5-
10MM man 20-30 mm raua GysiraH QyManok 3appauanap rpaHysianap OJMHAIM.
liyHHHT yuyH JIMKOTMACHMOH rpaHynsTopiapian goiinananmnamm. Mlaxra news
JIApHMAA XOMAIIEBHit JyMaoK, 3appayanap (rpanynnianap) aBsan TApKa&TraH TyTyH
rawiap Gwnan xypurwnann. Cyurpa ynap nactra, 6amanipox Xapopatiu 3oHara
kYunpu6, 400-500°C raua KM3urad, yliapaarid MHHEpaUii rujuiap CyBCH3IaHAIM.

KapGoncmananmm, sean CO2 HMHC @XpamMimiy Ba YHHHT YrJIEpox Gunan
runcnpnamnt CO xockn kummum Gunan GUpranmmkia Kenamm.

By sca Fe;03 ékn FeO THKnaHyBud peakumsi yuyH KyJai 6yiraH MyXuTHH

MPATAIMKY, Y KITMHKEPHUHT CHATHHHI EMOHJIAIITHPAIH.
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2-uuzma. Kypyx ycynoa nopmianouemenmnu umnab wuKapuw
MexHoRozuUACU

Byryurn kyHpa xaifiHaétraH Katiamzja Ky»HOQMpHMII TEXHOJIOTMACH Hmiab
wiMokzakn, Oy ycynna makjniaHrad €ku Maiia Iakujlard XoMaméswii
MAHM KATJAMM OpacHiaH macTra Ba Tenara Teumarn 1,5-3 m/c Gynran
WK rasnap cyput yrinamn.

Bynna rpasynanap noumuii xapakataa Gynanuras Ba MHTEHCHB paBHILa ras
1150-1450°C xapopataa) Ba MoIaNIap OpacHAA HCCHKJIMK anMatum pyit Gepamm,
waponTtaa ymuamp 2-5 MM Gynrad rpaHysiapHe (WAKIAHTAH 3appavyanap)
wpmw kapaéan 30-40 mmHyTAA Tyratanagy, Xamaa OGanamn cudatian
ONT/IAD OJIMHAIM.

OxaxTom Ba run Gupranukaa Xxomamésnil apanamma 1-2% HaMIHK KOJITyHYa
JerMpmonnapna marinanab Tyiunanu. CYHrrv finiapaa LeMEHT CAHOATHAA Ky'WIH
Mackau TerupMon 6YimMumn «A3podon» HOMIH MaHOAIOBYH MOMJANAPCH3 Ba
$a  malinanosum  TerMpMoHnaphaH  dofinanaHnimokna. Kypurysun
fupabannapnan cyHr xomawmé TyfHI yayH Kynikamepanu TpyOain TerupMoHIapra
Wwwrrnprnann. Tyiiwiranias CyHr y LMKJIOHNApra éKM CenapaTtopsiapiaH ica
UrANaapTTa  MoOCnAam Ba Co3nam yuyH cwiocra kxemub Ttymamn. Xo3upru
WMNOIAPA OXAKTOII BA 'MJIHHM XaM Maiijanaim, XaMm KypHTHIIHH GupramTHpuG
WP TErMpMORJIApTA i]'ruawmom‘ﬁ-pucu).

J-pacy. Xom-auiéeust Mamepuaiiaprunz mezupmonaapoa Kypunuu ea
Maitdanau mexnHonozUuK wuMmacu:
I-0osamopnap; 2-macmaiu mpancnopmep; 3-uwiioanu Mukun, 4-mezupmos; 5-
dnnneu Gepyewu yuok; G6-aspoxcerobaap, 7-anecamop; 8-axcpamauurap; 9-nacoc;
10-yuxronaap; 11-enzcumon Qurompnap; 12-eenmunrsmopaap; 13-wnexnap.
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Damuwmupunzan ycyanu uwnaé wuxapum wusmacu
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acGoGnapna cyscwanamamm, CYHr KyHmgupumra meds ra AKyHatHnangn. Bupok
WIeKTp KyBBaTH capdu opti6 Gopamu.

IMynmeraek, acocnma XoM-améBMii  apanamMaHu HYPJIAHTHPHIN  EI0BYH
PAIHALHOH - KHMEBMI ycyn ycTHIa Xam Gom KoTHpwiMokaa (3-umn3ma).

Xomaménuii apanamMany roMOrensIaI BA CTAHAAPTTA MOCIAM
Maxcynothusr nommmii cuaTHHM Ba Teub JIADHMHr ONTHMAN XONATAA

MINAWHHE TABMUHJIAII YYYH MILIAW KapaéHuOa KaTbHil aHuK Ba y3rapmac
TapxuGim XoM amésmii apanamma 3apyp 6ynamm. Bymmaii apajammara coajiam
(xoppexTopsam) iynu Gunan spUmMIAIA.

Coanam xapaéuu Hkku kn y4 Tapkub GyilMua Opaiuk KOPHIIMANADHH
ApANAITHPHG KeNTHPMNANM, WYHAAH CYHI KypyK XOMAumEBHii apanaliMaHH sHA
fOMOreHnannmy Jio3uM. IOMOreHIaHraHIaH CYHr XOMAIEBMil YHHUHT TapkuGH
KibLii oxcnau MuKkiopy Gyiinaa Texmmpinanu (yu tatps). Arap CaO mukiopy
Taiabrapra Moc Kejica, apanamma Ky WIupHm yuyH HYHANTHpHNANH.

Xomaménu TapknGura, GHpIMIHra, XaMja UMKADHNASTTaH LEMEHTHHHT
tupxubura, cudatira Kypa XOMAIIEBMH KOPHIIMAaHH (tutp) CaO Oyiiuua
Wi ko3¢ duumenTy, MOAyMﬂpl;H 6upu 6Yitnua coanasanm.

Bepruxan wmnam Gaccefimnapausr xaxmu 400-1000 M° 6yim6, Getomna
‘nliépnasanu Ba nHeBMOApanalITHpruyIap GUIAH TabMHHIAHTAH Oynanm.

Coanarras muiam (uuxTa) ropH3OHTANE MTaMGacCeHHIapra COMMHATN.

l'opusonTan mnambacceiinap qymanox maknga mvameTpu 25 M, Gananmnurn
68 M, xaxmu 6000-8000 m* Gnamm. SHTu 3asonmapna mnam (mwXTa) TapKHOH
AMp coatna CaO, SiO;, AlLOs, Fe;Os 6¥itnua aBromaTthk PEHTTEeHOCTIEKTPOMETP
Owian  annknasann. Amuknam HaTwkanapn maxcyc xmcoGnam  acGoGmapm
Spiamiia XoMaIEBHiT KOMIIOHEHTNIAPHH HUCOATHHY aHMKNAliIH Ba XHCOGNaliy.
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3-uuzma. Yamuwmupunzan YEYAHu unnab wuKapum

Yarumwrapuaran ycyn
By ycyn éxwwn cappmmm xyn ycyara wucbatan 20 — 30% ra
KamalTupumH MymkuH. By xom-amépmii apanamMa Xyn ycynana taiiépnasan,
KyHIUpHIm jkapagHu 3ca Kypyk ycynna ommb Gopwnamm, seHM mutam Maxcyc
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Xomawésuii aparammanu KyHIHPHII Ba KIHHEKep

Maiizanab Tyiimiran Ba sxmmiab apanamTHpWIraH Xomamésuii apanamma
UeMeHT Kyinupysuu mneus napma 1350-1450°C xapopatna Kyimupriamu.
Xomameésnii apanamManu KyiIupHm Xyn Ba Kypyk ycynna xam mmnab
9MKapHIN/IA aCOCaH aiIaHyBYH Tledb Napia aManra OHpHIATH. AfnaHyBau reus
6up 03 Kkus 3-4° KNG KOIWTAWTHPATAH  y3yH UMIHHADAAH HOOpaT 6Y/HG, Hun
onosGaprouutH 3upxinap GunaH Kornmaxras Gymamu. VuokHMHT (xy™mnoHHHHr)
y3yrnura 95-185-230 m, nuametpu 4-7 m 6ynanu.

AfinaHyBuM neus Nap (XyMIOHIAp) KapaMa-KapilM &KH TYFpH KOHYHHST
Gyiina munaimn. Kykys (Kypyk ycymna) éku mnam (Xy1 ycynaa) KypuHHmzarn
XOMamé aBTOMATHK TALMHMHIOBYM BOCHTAaCHMMA Tiedh I'a YHHHT IOKOPH (COBYK)
TOMOHHMIAH 1000pHnany, Kyiwn (MCCHK) TomoHZaH 3ca 20-30 metpnm anadra
KypHHHIIAA EKWiFH (TaGuuii ras, MasyT, XaBo Ba KYMHD KyKyHH apanammach)
nydnanamy. Xomamé medsb b KYHZANaHT KeCHMHMHT (hakar OHMp KHCMHHHrHHA
Sra/nainy Ba y meus Aa 1-2 ainanum/MuH. TeaMK OWiaH aimasmu® Typranm
XOI1a, TYP/IH XapOpaT Gy IMHManapunaH YTHG CEKMH aCTa MacTra, EHyBYH rasnap
TOMOHra Kapab XapakaTiaHamu.

Bab3an kylaupum yuyH XoMaméBMii apanamMaHM KecMaH  KapGoH

rayiapnad  KyTwMmu  yayH sa  800-850°C  xapopatraua  kusmmMpysum,

LMKJIOHIH  HMCCHKIMK ~ aIMAITHPYBYM  MocnamMa  GynaraH  aiinanyeum
neus napnaH doiinananmnany (4-pacm).

4-pacy. [ux1onAM UCCUKAUK QLMAMMUPYSHUIAD MULZUMIL

Cunocrapaan Kypyk XOMaméBuii apanamMa MHEBMOHAcOC éprammza neds
winr kabyn xmiyeum Gynxepu 1 ra #ysamtmpunamm, Gy epaa anesatop 2
$praMAIa MOIUTANAp TACMATH TPAHCIOPTEp 3 ra y3aTHiamu Ba yHHAaH GaTapessn
wooton  4ra Tymams. Lfuxnon 5 gaH  kaiftysum rauiap épmammpa 6,7
\mknonnapnan yub, neys 8ra Tymanw. I{pknonnapnan yrranna XOMaIEBHH
apanamma acta-cexun  800-900°C KMWHaN Ba UAKIOH 7 ra Kenmb Tymamm.
I'Maumnaa ranap okMMm TyTyH ioTyBun 10 opxami xapakat kunamu. 200°C kaira
WiwiaHras rasnap muxiaoH 9 ma  anextpoduisTpnap épaamMmaa  HaHTAAH
Yosanasams. Banasn Xapopatiap 30HaNapHHH YTHO, KIMHKEP COBYK XaBO OKHMH
yuvcupuna cosuminamy. Iews nau kmunkep 1000-1100°C xapopat GriaH Yukany,
MywviaTruura xyHaTwianu Ba y epaa 30-50°C xapoparraua COBYTHIATM.
ConyTiiran knumkep caxnam ombopHra, KeiimH Malinanaruura 000pHIALH.
Maliananran KIMHKep MKIHM IIApOWTHra kypa Oepk ékm oumMK ombopnapna
QAK/IAHATH BA Y EPAAH LIEMEHT MILIA0 YMKADHIN YHYH TErMPMOHJIAPra y3aTHIaH.

S-pacmaa XymzmoH ymuamu 4x60 M ] LHMKIOHIH MCCHKIMK TMAIITHPrAY 5
(JiaH TabmumnaHrad, Y TaSTraH raiiap ras yTkasyBuM Ba JJIeKTPOQUILTPIAp
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TH3MMH ODKQH TYTYH cypyBuM 13 épnamuna xyeypra tamnanamgy. Xomameésmii
muxTa capduioBun GyHkepra 3 ra KeiMH HCCHKIMK anMamTHPYBYH 5 ra kenmb

Tymagn. XyMI0HaH KaifTraH ra3 BeHTHaATOp 8 EpramMmna map/M TEerMpMoH 9 ra

HYHATTHpHNAIM.
+590

Cunocnapras xoM-amé ~ins % D
WIHXTACH d 3 i
. " q
4 ’
el

i 5 i CHIOCTapura
Y s & 312 l
N ', B
’*7 60 [y 2 6 88 ]
Kmn.i.f./- ’ 2 N 17 ‘

€7 7 z S

2T 32000 | 23060 | 2050 | 23015 | Owbopsam xosame

S-pacm. Ainanma juox ea WHKAOHAN UCCUKUK anmMawimupyeuunap
Kyuoupuu yexu.
1-atinanma xy;f()on 4x60Mm; 2-xyMOOHHUHE CO6YK, moMOHUOazu Kamepa; 3-
capgnosuu bynkep; 4-yurnonnap; S-yuxnonnu UCCURIUK armawmupyevu; 6-2a3
ymraszeuy; 7, 13-mymyn omyeuu; 8-mezupmon eenmursmopu; 9-mezupmon; 10-
cenapamop; 11-axcpamyevu yuxnon; 12-snexmpogpunsmp; 14-enzcurmon Guremp;
15-aspoxcenod; 16-wmexnap; 17-xom-awé yuyn mpancnopmep; 18-énunzu yuyn

Mocaama.

Aiinanma news/Iapaa KIHHKep KyHAHPHIAA YTaguran xapaénnap
Xomawésnii apanamManu KyfgupHIn Ba LEMEHT ONMHMIIN Mypakkab
(usnkasui, puskk-kumésnii  kapaéwnap Gwman  YTamm HKapaéunapun
XapakTepHHH KyHIupHm Xapopatn anukiaian. Inam (xomamésmii apanamma)

rasnapuu TascHpuna (300-600°C) cyscmanananm Ba Kyioknamany. Keiumuamik
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finprk 3appavanapra ainanagy. Ileus y3ywmurn 6yitnua mnaM AyHaNTTHpUIANH,
XoMameéBmit apanammana opranuk Kymumganap 400-500°C na xysu Ba KaOJMHHT
cyscusnanub, Kyimnaruaa AL O3 2810, xocun 6ynann.

Kypum 6ymuamacuna xapopar 600°C gan 700°C ra yanykcus omnb Gopumuna
Tymaétran xomamé Kypuitpn. Kypuran wmomna yeanawanu Ba  ainaHub
TymaéTraHna ypanaHrad XoMalné sHana Maiina makapra 6ymusany.

700-800°C xapopatza Go1uKka riJi KOMIIOHEHTIAP CYBCH3NAHANM Ba Oy HCHTHII
6Ymimu neb aranangn. By ukku 6ynuaMa mnia® YMKapHITHUHT XY YCyNIHAa nedb
ysywmuraauar 50-60% wmm sramnaiima. Kypyk ycynna 3ca XOMaméHH HCHTHIN
6y numu Gyrnasnm 6yMHEMacH Xucobura KHCKapamy.

750-800°C Ba yHnmaH 10KOpH Xapopartaa TapKmOWJar# MOIanapH opacHaa
KATTHK XOJIaTAa peakuys GouuUiaHany, Ba Xap Xwi yrdamIard rpaHyjanap XOCHI
Oynann.

Kap6orcuanannm GynuHMacH — y3yHIHry neds y3yrauraaaar 20-23%mHHn
tamxan xunagn. By 6ynmamana kydiquprnaérran momgasuHr  Xapoparn 700°C
pan 1100°C rava xyrapuwnagu. By epna xamsumii Ba MarHMii  kapGoHat
Ty WIAPUHAHT GYNMHUINM KapaéHH HMXOSACHTa €TaqH Ba KaTTa MUKIOPHAArH 3pKHH
kwnbumii okcuau - CO, 1o3ara kemamu. Xapopatn 900-1100°C 6¥nran 6ymiam
Kwibumiira GofmTam 6ymMu ne6 arananu.

CaCO; HuHr TepMuK OYNMHMIIN — HCCHKJIMKHHHT KaTTa IOTHWIMIIE OniaH
KeMYBYH JHAOTEPMHK kapaéH GYnmG, Oy Tydaimm neus Huer my GymuHMacHna
weenkmk  uctebmonu karta Gymamm. Iy GynmeMana cyBCHMANaHTaH THIUTH
munepaiaprusar Sip, AlLOs, Fe;03 oxcuiapura napuananmumy 103 6epamu. CaO
sca 3Ca0 ALO: Ba xucman 2Ca0 AlLO: Tunmaarn kumésmii GHpUKManapHu
XOCHT KHJtaaH.

Dk3oTepMuk peakumsiap 6ymuumacuna (1100-1250°C) 3Ca0, AlO;, 4Ca0O,
ALOs, Fe;O3 xocun 6yaummHuHr KaTTHK (hasanu peakumsiapH Kedaau Ba reds
yayunurueuEr 5-7% WHM JrauialinM, KaTTa MHKIOpAA HMCCHIUTHK YHKMIIH Ba
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MO1a XapOpaTHHUHT WHTEHCHB pasumza optumu  (150-200°C ra) Gunan
Gupranukaa kevamn.

Opum §ymurmacuna 1300-1450°C — (masomuiiur rews Hymr 10-15% wnn
TAllKWI KWJaJH) Medb HHHT XapopaTi KyWIMpHIaéTran Momaa YYYH 3HI IOKOPH
xapopar (1450°C) ra spumanu. By mommanmur xucmas spumn Ba anut 3Ca0,
Si02 xocun 6ymmmn yuys sapyp. 1300°C na KyHIHPHWIAETraH MOANA XaKMHHHHT
20-30% muxnopy (HHCGaTaH eHrHT HpyBun munepaiap C3A, C4AIF, MgO, CaO
Ba apanammanap) spuiinu. Xapopatauar 1450°C raua KYTapWIMIIHAA KIMHKep
cyroxmnriza 2Ca0 SiO; sa CaO apuiinu Ba spuTmana ynapaau amut 3Ca0 SiO;
Xocun 6ynanu. AnHT 3puTMana EMOH Spuiinm, OyHMHr HaTWKacwia yHIaH Maiina
KpHCTA/UTHANIAD KYDHHMIIMAA MHHEpAIap akpanaad. ANMT XOCHI 6y
Kapaéuu moaza 15-20 MuHyT 3pum GynuEMackia 6ynranna tyraiigu. TTeus Hunr
aiinaHub TypumMza Moama yarykcus pasumaa okub Typramm Tydaim maiina
3appavanap rpaxynanap Gwnan apanamn6 xeramu. Xapopartamur 1450°C naH
1300°C ra macaiimmu spurmagaru MgO nunr (nepuxnas KYPHHHIIHZA) KOTHIITA
omub xenagmkn, Gy Kot pmm  GYnMHMacumaH  Keiium KEJIYBYH COBHMII
6y nuHMacHza Tyrafan. CoBum GYnMHMAacHaa KIHHKepHUHT Xapopatu 1300°C gan
1000°C raua macasmm; Gy epna yHuHr Ty3wmwd Ba amut CsS, 6enur C,S Ba
GowKa MHHEPA/UIADHH MEpHKNA3, WMILIACHMOH ¢asa xamna MKKuMHUM Hapaxamm
TAWKHI STYBYAIADHH §3 MYUTA OJTyBYHM KIMHKEp TapKHOH GyTKkyn maxnnananm.
Kmimxepna apxun oxax CaO 0,5-1% nan OpTHK G¥Maciry kepak.

Kmankep aiinanysuu neus nau TYK KyNpaHr €ku AMWICHMOH KyJIPaHT paHrH
TpaHynianap kypuHMIHAa yukagu. Kmmkep neus mam wukpmmna 1000°C ra sra
6ynanm, Typau Typnaru cosyTkuunapzaa 100-200°C raua coButHnanm a Gup-mkku
xachra oMGOpXOHaNa caKTaHaTH.

IemenT nuutab wMKapHmHMUHT KYPYK YCyNH CYHITH iwulapna aHyaruHa
TAKOMHINAWTHPWINH. OHr Kkyn KyBBaT Tanab KuiyBum Kapaén Gyamum
XOMAWEnH kapOGOHCHINMAHTHPHII — aiinaHyBYH Teds 3uMMacuaaH ommeuG, Gy

XapaéH Te3poK KedyBuH Ba OGyHna (xaifTaéTran) rainapHMHT HccHFHTAH
” N

(olinananysun nexapGOHM3ATOP 3MMMACHra IOKIAHAIH. Xomamésmit aBBan
UMKIOHAM  Mocnamanap Thsmmura Tymmb, Oy ephma Myamwiak  Xonaa
(kaffraérran) rasnap GwnaH MCHMTHIANM BAa HCCHKJIMIHYa nekapGoHM3aTOpra
ysarunamu. MccuknmkGepruwuiapun nexapbonusatop Ounan Gupranmkaa neds
WMHI y3YHJIMTM TAXMHHAH HKKH MapoTaba KuCKapany.

Busuunr V36exncToHna NOPTIAHAUEMEHT Tali@pNallHHHT SHIH YCYyIH —
WINHKEDHM XJIODHIADHMHT Ty3H 3pUTMACHIA KyHmupum ycynu Taxmnd
yrmnamu. By ycynum myanmdu B.B. Hynensman 6ynn6, y neub HHHD acocuit
PEAKIMOH MyXHUTH (CHIMKATIH 3PHTMA)HH XJIOPHIUIAD acOCHAArd Ty3JIH 3pHTMa
Gwrias apanawTHpam.

Anynut — tokopu acocu Al-Cl kansumii cuaxaty 6ynu6, TapknGuna 2,5%
xiopun Maexya. By Xonna kimuHKep 3-4 MapTa eHrwipoK MaiianaHanu, 6y aca
yylimunmer  KyBeat capdumm kamaifTMpumn Ba TyioBuM ac6061ap COHMHH
KHCKAPTHDHIIM MMKOHHMHH Oepann. AJNYHHT/IH LeMeHT nactiabku Myanatiapaa
Ye3pox rumpatnaHamu. bupox Oy Typmaru uemenTaH  (poiiganaHWiTaH
KOHCTPYKUMANAD Te3 eMHpHIMIM Ky3aTwiran. Byrysru kxympa Oy uemeHTAaH
Tniiépnanran GETOHHUHT eMUPHIMILITA YHAAMITWIMIH YyKyp YpraHwIMOKAa.

Knunkepan Tyimm
IlopTnanaueMeHTHH KYNUWIMK Xoccanapu XycycaH (aosuiury, KOTHII

'mmrm, HadakaT KHMEBHIT Ba MHHEpAJIOTHK Tapkubu GiiaH aHHKIaHATH, Garkn

MOXCYTOTHM Maiinanuk gapasxacu 6uian ndonananany.
LlemenT KykyHuHMET Yiamp acocad 5-10 mm nan 30-40 mkm rava Gyairan
v suppauanapnan n6opar. [lopTIaHAUEMEHTHHHT Maiinamik napaxacu Ne02, Ne 008
WIAKIArH KOIIMFM Ba KYKYHH caTx  io3acH oOwnan udonanasany. Xo3upri
yamoanapaa uement Ne008 anakna 5-8% KoMK KOJNryH®a, caTx H 103acH 2500-
1000 cM¥r 6ynrynua Tyionamn. LlemeHTHuHr maiinanuk napaxacu 7000-8000
¢M%/r 1an ouica, yHAa YHHHT MYCTAXKAMJTHTH Ba KOTHII TE3JTMTH XAM OIIa/H.
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G-pacm. Ouuk, yuxn Gyiiuya KIUNKep maiidanam yuyn mocrama wuimacu
I-kpan; 2-mezupmonnun: capepnosuu bynxeprapu; 3-osuknanmupyevunap; 4-
me2upmon; 5-6ow ymrazauy; 6-acocuii pedyxmop; 7-acnupayuon kamepa; 8-
yuraonnap; 9-snexmpodpuremp; 10-senmunsmop; 11-yemenm Oynxepu; 12-nacoc;
13-10x mywwpysuunap; 14-iiuzva wnex; 15-ysamyevu wnex; 167-waiioaraunu

mesnawmupuu yyyn uouw; 17-nacocnap; 18-o3ukranmupyeyu.

By TexHonorux sxapaén oumkx &xu €MuK MK GYitMya mMmuioBum aiupum
Kypanmanapuna amaira omupunany. Han nynar 3MPX IUTHTANAp OMNIaH KOTUTaHTaH
Ba TOUMKIH TYCHKIAp GuiaH MKKH-TYpT kamepara Gymmhran GapaGam
KYpUHMImHOaru TpyGam TETUPMOH WIynap Kymuiachaauaup. Xomamé ynapnarm,
TYIOBYH JKHCMNAp — nynat mapnap (Mupuk K6 TYIOBYH Kamepasiapaa) Ba
UAmHApRap (Mafina xwmG Tydmm yuyn) épnammna Tyitnamm Oumk  wuxn
6yiua mnnaérranna Moana HMHpHK Tyitmin KamepacH TOMOHHIAH FOBaK VK

OpKanK KenazgM, TyHmwiraH Momga sca Maina Tyium kamepacuaaH umkanu (6-
pacm).

7-pacm. Kaunkep, zunc ea Kymumeaiapru Manoaiam mexnonozuk

qUIMACH.
1-0ozamopnap; 2-macmanu mpancnopmep; 3-mezupmon; 4-s1eeamop; 5-
cenapamopnap; 6-aspoxcenod; 7-kamepaiu Hacoc: §-cukunzan xaeo gurompu; 9-
waxma; 10-yuxnon; 11-enzcumon unomp; 12-eenmunamop.
KymHKepH# TyiHm jXapaéHHHH CaMapanopJIMrHHA OUIMPHII y4yH CHPTH haon
MOZIANap KYmuim TaBcus THaau. Macanau, MutoHadT, neTponatyM, cymbdar-
WMHMTKHY Ba X0Ka30. By MOAjaJapHMHT MHKIOpH TakpuOa OpKanM ypHaTHIALH.
IopTnasaueMeHTHHHT TyTHO KOJMIIHHH CEKMHIAIITHPHIN YUyH TyHAu nfmma
wimnkepra (SO3; HuHT uememzlaru. ymymuii Tapkubu 3,5% nan oprtmaiauraH
wumb) runc Tomwm kymmnagu (2.7-pacm). Xocwn GynraH LEMEHT XaBOJIH
oYpriunap opkanu caknam oMG0pIapHra KyHATHIAIH.
Cypruunapaad TawKapy TAWIMII BOCHTajapu cudaThaa uyMHWIH 3J€BaTop,
[NeBMaTHK TayBuWnap, adpoxkesiobnap mmutatwnanu. LlemenTtHn opataa
remup6eTon cuocnapaa (d-8-18 m, Ganannmuru 25-40 m) caknaHagy.
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Hetenmon  xunysan ko
PXOHanapra uemeHT ok
i cadivnns | xoMAm$é MOJIANAPHM KMMEBHIT TapKHOMHHM, XyCycaH CaO (mutp G¥itmaa)

éprammna maxcyc Mammmanap opKam AHa :
WINI OXAKJIATH MHKZIOPHHH HA30PaT KHTHHAILH.

© IlemenTHUHT CHQATHHM YHHHT XakMUH OFMPIHIH Gyiuua GaxonaHanau Ba
1850 — 1650 r/cm® opanukna TeGpanany. IPKHH Xo/aTAArH CaO muxaopu 1%

oprmacnury kepak. LlemeHTHH KyuuMuanap Guian Ty JKapagHuaa, yHHHT
Gunan

Knnnkepun caxnam

Hcenk imnkepun Tyitsm YHYH TerHpMORJIapra HyHANTHPHII MyMKHH Mac
YHHHT Xapopatu 50°C ra Tymwraunan CYHITHHA WyHMAH Kumnm MyMKHH. By KHJIHHALL

HCCHK  KNIMHKePHH Tyiimm, Gawnzan TErHPMOHA HMKKH CYBAM  THIICHUHI “

CyBcHananMy  6unan  Gormuk  63mG, GyHna uemeHTHHHr KoTHII My, —

CTannapt ranabnapunan wMKn6 keTHmm MymkuH. Knunkep xapopatium .

KOMIMOHEHT/IApHHH HucObaTHHH AHMK1a1

IleMeHTHHET CAK/IAHHIIH BA AYHATHIHIIH
[leMEHTHHHT XaMMa TypJIapHHH Kabysl KMIMII TEXHHK Tanabnap Gyiuya
wicobnanran  xonma  Gaxapunamu. Kynatunagurad  TOPTIAHAUEMEHT
(NP THSCHHUHT YJT9aMH KOPXOHAHHHT 6up MUK KyBBATHIA Kapad aHHK/IAHATH.

MaKCa/{HH -
Neyb Napaa PeMOHT HuLIapy KeTaérran AaBPAa LEMEHT TerupMoHIapy
Opnatia ueMeHT ifurMa-TeMHpOETOH CHIOCNAPAA CaKNaAHAN (8-pacm).

M
TYFpi wum TAbMHHIAI YYyH 3aXMpa 3aMHHMHM ApaTHII XaM Ha3ap;
6l(.lmma-,p YCTH €MUK THpraknapra ara 6¥ran AeBopnapuHuHT Gananmymry 3-6
;eqfn;:: ::::::enuou KpaHnap GmiaH kuXo3naHran omGopnapna caknanamu.
— JUIMHKEpHUHT TapkuGhaa mabiym MHKZIOpa 3pKMH Kanbumif
VNanu, KIMHKeDHUHT caknanuG Typuwn 6y OXaKkHMHT Ba
CHOATHHH AXWMIAHHIIHT HMKOH Gepaau. -3

g Hemenr nmnaé THKAPH/IHITHHE HAOPAT KHIHI
npati uemenT onmpm YHYH 3aBoAnap/ia UeMeHT uimiab YHMKapumpary 6apua
TEXHOJI
OTHK JKapaéHNIapHH Ha30paT KuiMmu 3apypamp. Bynapra «xyitmparu
AHMKJIALIAD KHpaTH:
— XoMawé cugaTHM, xap 6up muna6 umkapwm KapaéHuna MomanapHu
Xoccanapniu, ac606-yckyHanap nmmsm aHMKJIaw; i
~— LUEMEHT XOCCANapHHH, XyCyCHSTII
ADHHH Ba CTAHNApT Ta
A i ap abnapura xaBo6

8-pacw. Llemennaap yuyn CUROCIAPHUNZ MEXHONOZUK wHIMacu
[-cuaocaapuu I0KIAHINUPYEYU MOCIAMAAapu; 2-yexienm yuyn cuaocaap; 3-10k
MYuupyeIu Mociamanap; 4-aspoxcerod; S-enzcumon ¢unvmpnap; 6-
GEHMUARMOP.
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YnapHunr nuamerpy 8-18 a. Banawmry 25-40 M, Xaxwmu 2500 ~ 10000 T a
yHaan roxopn. Cwnocnap uemenTiy AoumMuii apanamTupuG TYPHII yuyH XaBo
TapKaTyBuM Mociamanap Guman TabMutnaura. LemenTaunr acocuii MaccacHun
3aBOJUIApAAH KOF03, GHTyMTanray Koruiapna xyuatunanu,

Iement 3aBOAIADHAA MeXHATHR Myxoaia Kumm
3asoanapunn JORMXANAIITHDHIIIA  MeXHaTHN Myxoasa KummHaguray
Tan6Hpnapra katra axamust Gepuim no3um. Xap 6up xapakarnanug Typras ac606-
YCKyHanap, umuta6 UHKapunI BOCHTANapH XHIMaTuHNapnaH Tycunran 6¥mamm
Kepax.

Kypurum, KyHampuin MexaHu3MIIap, XaBo AIMAWTHDPYBYY
(BenTingTOprAp) BOCHTanapn 6unaH TabMHHAaHMIIK J103uM. 3nermo¢mmnap
épnamuna  rnews flapnaH mma6  ypkkap rasnap  Tosanawamu. Kymruma
MeXaHH3MITap XycycaH, Gonramu Makinanaruunap WOBKHH-CYPOH Gunan

HuLadgunap, By Xonataa ym6y acGoGnaprm TOBYWI YOTAaHran Koramanap Gunan

Gepxurinamy.

Maxcyior cadath, wmnaé HKapHIIHY  camapanopnurmu OlIMpHII Ba
HKTHCOZ KMJTHHMIIH ;wyu acocHit Tan6upnap: acGobnapun anextpon Xucobnam
MalllHHanapy Ba aBTOMaTHK Gomkapys TH3HMIIApH GUNIaH TabMHHNAHMI,

Mmnab  uukapumemmr ABCnapu Texsonorux Kapa€unap nasommna 103
Gepamuran Typm Gysmmmmnaprn ¥3 Bakthma nafikaiinn Ba ynapuu Gaprapady
Kunamn. ABCnapra Ky#unarunap xupamm:

Coanam obsexTnapn *apaénnapu:

~ XOM ameésnii Monnanapru Maiinanaur;

~ XOM awésuii Moananap, KIHHKED, KYMUDHH Tyiinm;

~ KIHHKEpHH KyHaupum.

Coznoeun Kypinmanap épnamuna ynapna KedanuraH Gapua xapaéunap
Hasopat kw6 Typunamu. Lement 3aBo/nIapuna Huab uukaprmm Ha30paTH HKKH
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iyHammm 6¥itnua amanra OWIHPHIAZH: MaXCyNOT CH)ATHHH BA TeXHMK KapaéHHu
HA30paT KMTHI,

Maxcynor  cuparunn YHUHT  KHUMEBMH, MHHepanoruk Tapkubn 6¥itnaa
Gaxonananm.

3-Bo6. Hementaapunnr kornms Ba xoccanapmu

Massxyn Hasapusiap munna Jle-Iatense, Muxasnmuc, HA. Baiikosnap Hykrau
WA3aPH 3HT KaTTa KH3MKHI yitroTan.

Jle-Marense 1887  #imnna KOTHIIHHHI  KpHCTAULIAHHIT HA3aPUACHHH
Taxaud stran. By Haszapusra kypa Gouutanruy CYBCH3 LEMEHT MHHepatapy
CyBaa ynapHu rupponusnoBum Maxcynotnapra Hucbaran auya IOKOPHPOK
IpyBUaHIHKKA 3ra 6Ynub, THAPATIH SHIH Ty3ymnapra wuucHaran yTa TVitunHran
IPHTMANAPHA XOCHA Kumagmnap. Tunpatmu saru Ty3wIManap XpHcTamuTdanap
KYprEMmHga axpannG "MKanuiap Ba ynap yra Tyiimuran IpuUTManaH axpanut
“nka Goprax capu €Tap/v napakana MyCTaxxaMiIMKKa sra 6ynran xpucramnn
Yeumranap xocun KHIaiap.

1893 iinnna Muxasmic KOJUIOMT H;:aapuncuuu wirapu cypau. By nasapusira
k¥pa, mycraxxamimix WAKJUIAHHITHHHAT  acoCH ] cababunnapu kunu6, xotumma
Xocun 6ynysun yra Tyitunran Ca(OH);, Ba xansiii THAPOATIOMHHAT/IADHH
x¥pcaragn.

Vnap spurmanan xpuctamn CTPYKTYpamm (Tysunummm) u§xusmm xpurmmna
Wkpananu.  Muxasmuc  dymkprraa, yaap - rumpasnmk  KoTMmma  cpaon
Kathammaiipnap. Kotum acocuun ¥ refibk Maccanu xucoGiaraH Ba yHnau 4yKyp
wolinamran uement 3appavanap KamiaMHM CyBHM CYpH6 onamm. Ilynna macca
Viiananu Ba MycTaxkamaHamm.

A. A. Baiixos ( 1923) uemenThuHr KOTHIIHHU KPHCTAIULIAHAIT Ba
KoUionn  kapagunaprusr GHpranukma xewmmm Gunan  m3oxnaiiam. Hazsapus

O§tiia xorwm 3 ta Aaspra 6ynuHany sa ynap Ky#Hnnaruiapnau uGopar:
as



I'paranms - kumesuii GMpHKMara KpHCTAIULIOrHapaT Xocwn GYmub cyenu

Oupwxcium. Macanas:
1 CaS04x 0.5 H20 + 1.5 H20 = CaSO0sx 2 H20

1. Bornosuu Moaza cysna apub, TYituHran apuTMa XocH KHIamm;
2. Ilement KaTTHK ¢azacura cys Kymmnany, rugpar Gupukmanap
Kuiazm sa Oy XoNnaT — Kowions xonarra yTn6 Gopamu;

3. Komnonn xonataa éxn myxutnan KpHCTAULT JoHAavanap Xocun Gynamm
TY3yM KOTHO MyCTaxkamanry owazn,

Kotnu yura ypra 6ynMHanm: ruapatin, ruapasivk, kKapGoHaTIm.
SYTYRII TGN TR MaXCYJIOT/Iap XaM KPHCTA/UI IKAHIHTH, I'maparin koTmmaa GOFJIOBYM MOJIAa OPTHKYA MHKIOpHArn cys Gmian
KOJLIOMA AMCTIEPCHOHITHK XYCYCHSTHTA 3ra SKAH/ITH AHHKJIAHTaH, JNLCHPALIATM BA KATTHK MAXCYJIOT XOCHT KHNATH.

I'mapasamk KoTHIIAA cyB HadakaT Kymmnany, Ganku kumésmii Gornanany.

KapGonarim xormmaa CO; xasoxaH G0FoBum GHnaH 0THIATA Ba KUMEBHT
Gornanagy.  Kumesnit peakumsurap ueMeHT CyB Omiad apanalmrad  XamoH
Oownanagn. Kmaakeppnarn amur 3Ca0  SiO; - cys Gunad  TapcHpnalunyBy

WATIOKACHIA Xap XM TApKUONM KaNbuMH HAPOCHIMKATNADP XOCHJ KHJIanH.
YapuuHr Xoch GYIMIIN MyXWTHMHT Xapopatura Ba cyiok casamarn Ca(OH),
WMNr  KoHueHTpaumschra GormK. Bupumun  Gockwuma CiSHy  (Gupunum

HOkopuna cama6 rumran OJIMMJIADHUKT  H3NAHUIIADH  PYC O
HULIapHa Y3UHUHT pasHakuem Tormm, TLA. PeGunzep, B.B. Paturosnap dukp
KYpa KOTHII JKapaéHu KPUCTAULIAHAI MeXaHH3IMH GYitHua Kevamu, AbHU K
Gexapop Gouwnanruy Gasanapaunr spumm, TY#HHraH 3puTManapnaru rHapaT
GHpHKMANAPHUHT  KpHCTANUIAHHIH Gunan Gornuk. Vnapna CHAPOJIM3IAHHIT
KapaéHH WyHAai KeYHIIH MyMKUH, GOFIOBYM MOJIA TYNHK ruapaTra ailnaHranna
KOTHII Ty3uNMm naiino 6ynmaiion — KPHCTAULIAp dpUMaraH Xonua ycanunap,

ae6 xucobnaiimmnap. Mownapuusr yement MHHEpA/IapH MAHXAPACHIAH CyRIH QEPPOCITHEET) | NOCKN! GBI BA 1y TN NOMAA' MEKICTAMTONRS, “yIREH
MyXMTra JTMIIM Ba  yJapHHHr THAPOJM3NIAHHINN  KOTHIIHHMAT  Gomnanruyg
Gockuammmp. 3pu:mman WKPAIAGTraH  KPHCTAIIYANAD  SHrU tasanuur
Kypraknapu  6Ynamu.  Etapnuua IOKOpH  MycTaxkamyikka sra  Gyniran
KPHCTAIUIAHMI  CTPYKTYPACH CHHYHHHI maiizo Oynumn KoTHWHEHT  KeituHrH
Gockuan 6ynanu.

rWIpocwnkaTiap Xocun K6 rumponmananann. By kapaghna nacT acociam
(U'SH(II) Ba woxopu acocnmu ruapocwnmkariap CSH (1) ToGepmoput Xocui
OYnann.  AnuTau cys GunaH peakuugra KUPHIIK Ky#nzaruya yraau:
2(3Ca0 Si0;) + 6H20 - 3Ca02H20-3H:0 + 3Ca(OH):
Benmt anutra HucOaTaH CEKMHPOK THAPONM3NAHATM Ba TMAPOJIHM3NIAHMIIIAA
xampok Ca(OH); axparnb unkapamm. :
2(2Ca0 Si0;) + 4H:0—3(Ca0 2 Si0: r3H:0) - Ca (OH):
3Ca0, 28i0,, 3H,0 - xamumit rugpocwmikatn C3S wunr Ca (OH), Gunan
Y iuKran apanammMana TYIMK PHAPONHANAHUILMAA TAUIKKIT TONANH.
C-S-H TepMuHH Kambimii CHIMKATIAPMHMHT SPUM KPHCTAUT Ba amopd

Moprnanauemenr cys Gunan TALCHP/IAINYBH BA
THAPATIAHH N
TNoptnauauement 4ta acocuii KIHHKEp MuHepainapaan nopar: CsS, €S,
C3A, C4AF.
Tunporms 6y - Tysnapuu cysnaru OH wownapu Gunan TabCHpamys
peakuusicura kupuwMmm, Macanan:
C1Si04+H20 — 2Ca*+8i04*+H,0 — Ca*+H:Si04"“OH

WApATIapE YyUYH KYJUTaHHIaIH. .
(0,8-1,5) CaO SiO; (1,0-2,5) Ho0 Tapxku6mu nact acocom CSH sa(1,5-2) CaO,

810,, 4H,0 Tapxum okopu acocmn CSH(IT) ruapocnmmkaTiapian dapkiaHam.
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Tlact acocmm  cuHKkaTapHuHr XocHn GYmmH MYCTaXKaMJIMTHHH OPTHIIHTa
épnam  Gepann. IOKOpM  acoc;M  CHIIMKATNADHMHT  XOCHIN 6ymamm  aca
MyCTaxkaM/IHKHU kamadtupamu. 175%200°C xapopar sa 0,8 - 1,3 MITa Gocumna
HCCHK HAM/TH aBTOKJIAB MILJIOBHAA MYCTAXKAMITAKHH OUIMPYBYHM MOANANAPNAH SHA
Gupu 6yamum ToGepmopur 5 (Ca0, 6Si0,, 8H,0) xocun 6¥nanu.

Kansumii AmoMHBATIAPHHMAT rRAPATIARMIM

Kanbuwii - amomusatiapn karmuk dasagarn Ca(OH), axpanMaraii  Xonaa
rupposmananaguiap. Kinurkep Musepaniapy opacuna aur daon dasa 3Ca0 Al,0;
Aup. V. cyB OWnaH TabCHPIAWIraHM XaMOHOK TypryH Gyamaran 4CaO Al,Os,
19H;0 Ba 2Ca0 Al,O3; 8H,0 runpatiapHHHI IOMIIOK KAT/IAMH 103ara Kenanm.
Ynap ronka rekcaronan niacTuHkanap wakmiaa 6y nammiap.

THAPOATIOMMHATHHHI  IOMWIOK  Ty3WMIIH  LEMEHTHUHT  COBYKKA
UHIAMIIWIMTHHM BA EMHDHIIMIITA YMAAMITWIMCHHE EMoHMamTHpany. Bapkapop
makna GynraH ONTHTAa CYB MONEKYNATH THAPOATIOMHHAT Kyiunarn dopmyna
Gy#raa rapiu6 Tonamn: 3Ca0 ALOs+6H20— 3Ca0 ALO3 6H:0

Knukkepun  Tyiimmranna  runc  kypuHmmmna KMPUTHIQZHIraH  Kanbuui
cynbatn (TyTH6 Konummm cexmmnamtapriu) C;A  Gwiam tdaon kumépmit
peakupira KMpHIIaAM Ba YHH KalbUuil rUApoCYNb(OamoMHMHAT (3TTPUHrHT
MuHepany) Gwian Gornaiiam,

3Ca0 AL05+3(CaS04+2H:0)26H20—3Ca0 ALOs 3CaS04-31H:0.

Otrpunrur Ca(OH); Gunan T§imuaran aparammana assan KOOI XOMNaTaa
akpamnb  wukamm, C;A  josacura  YTMpaéTM6 YHMHT  TMAPONM3NAHMIIMHMK
CeKMHIAWTHPAAH BA UEMEHTHMHr TyTHO KONMIN ~BAKTHHM y3aifTupazmm.

Ca(OH); Gunan yta TyiiMHran apanaumiva KpHCTANLIAHAII Tydaiinm

Ca(OH); HMHr KOHLEHTpalMsCH mnacasgM Ba Oy mnaiitna STTpUHrHT y3yH
HrHACHMOH KPHCTA/ULIAP KYPHHHINMAA IWAKIIAHAIN, DTTPHHIHT LEMEHTTOMHHHT
FOBAKJNADHMHM  TYIIMPAIM BAa KOTTaH UEMEHTTOIIHMHI 3DTApOK  MEXaHMK

MyCTaxkamyvkka —opummmura  cababum  Gymamm. By xonmma  rommok
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MApoamoMHHaTIAp  to3ara  kenmG, Gaprapad sTwmmm  Tydaim  Tysym
sxmunanam. CsA runcromm Gunan peaxupsra KHPHIHG STTPUHTHT XoCHI
Kunanm.

3Ca0-AL0s+ 3CaS042H:0+25H:0=3Ca0-AL05-3CaS04-31H:0

Kamuuii amomodeppuraapuunr raaparniannum
By MuHepamuIapHHHT rUpaTIaHHIT MaxcyJioTnapu Tapkubu cyiok (asonarn
OXaK KOHLEHTPAUMACHIa Ba IHIPATIAHHULI IaBPHAATH XapopaTra GOFHK,
Kuménnit Tancnpranum kyitunarn dopmyna opxanu ndonananany:
4Ca0-ALO3 Fe:05+7H20 — 3Ca0 - ALO3 6H:0+Ca0 « Fe;03H:0
arap Ca(OH), cys myxutzia x¥nipok 6¥:nca, yuna:
Ca0-Fe:05-H20+ 3Ca(OH)2+10 H:0—4Ca0-Fe:05-13H;0

T'inpoamiomunar runc Gnnas GUPUKHG STTPHHTHT XoCH Kunanu, ruapogepur
ca ueMeHT riwim Tapkubura kupamn. Onatna Gymap xammacu 30-32 mon, cyB
Gunan xocnn 6ynanunap sa 70-100°C cys 8-10 mon. KOJITyHYa axkpamnb YuKamy.

Bolka KIHHKEp MHHEpATIADMHUHT FHIPATIAHHIIH kmnkep wumack CyHs Ba
CaFeAs ymymuit opmynanu kaTTuk apanammanu Gepanu.

Knunkep munepannapu cys Gunam TabCHpamysuna Gewra acocuit Typaaru
MoAzanap XocHn Kuiaau: 1-npu3ma €Ku HrHACHMOH KPHCTA/ULIAP, 2-FeKCOrOHAS
éku 6 Ta OypuaknM nIACTHHKANAD — ITIPHHIHT, 3-nymanox wmaknmgaru
KpHCTA/IAP - Tl Tapkubuaary; 4-makicH3 rIacTHHAKanap, 5-0MIIOK Macca -
Al(OH),, Fe(OH),, pxun CaO Ba MgO napruur THAPATIAHWINMJIA MOC paBHIIga
Ca(OH); sa Mg(OH), napun Gepamm. JKapaéunap cexuH kewanu Ba okcHmap
MHKZOpH 1% 10KopH GyiraHna LEMEHT XAKMHHHHT HOTEKHC Yarapummra ca6a6
Oy numm mymxmn.

I'nnparnanmm sxapagéun GupuHum MynJarnapaa aHya Tes KewanM, CYHrpa y
CCKMHMIAWANY  BA TMAPAT/IAHMIN TE3NHIH KMMHKED JOHAYAnapn Tapkubpra,
YJIAPHUHT YT4amiapura, KOTHII XapOPaTHTa, CyB Ba LEMEHT MUKIopH HucGaTura

Gorsmk 6ynanm.
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4-506. LlemenT KOpHIIMACH BA KOTTaH HEMEHTTOIHUHT TY3HIHIIH

XYCYCHAT/IAPH XAM/IA YIAPHHHT OMH/LIAPra GOFIHK/IHIH

Uementromnyn B.M. IOHr ueMeHTHMHr ruApaTiaHrad Il Ba KPUCTAWI
MaxcynoTapH Xamaa KJIMHKEPHWHI THWApaTIaHMaraH JoHavanapunaH ubopat
MUKpOOeTOH cudaTHaa TacaBByp KHIITaH.

LlemenTnan  TafiépnaHraH  XaMMp-KOHLEHTPairaH — CyBJIM  CyCIeH3ud
KypuHMmMaa 6ynangn Ba y aHUK CTpyKTypara (Ty3uiamara), ENMIKOK/IMKKA STaaup.

Bupnamuu cTpykTypa FHAPONHANAHUII  MAXCYJOTIAPHUHT  IMCTIEPCHOH
3appavanapuiaH Xamza LeMeHTHHHI BaHAepBalbC Kywiapu Ounan GornaHrad
CHAPONHAIAHMAraH JOHAYANApHIaH TApKHO TonraH.

Surn Tyswimanap Karrajama OoOpraHH capd KATTHK  3appajalapHHHT
XApaKaTyaHINrd Macasayd Ba LEMeHT KopumiMacH Kywonamu. Ilement
KOPMIIMACHHUHI acoCHi Ty3wnumwu (TyTG Konmm) HHHT oxupura Gopub
IWAK/UVIAHAZAM Ba UIYHOA KOPHMIOMAa Toli-LemeHTra ainanamn. IlemeHTHMHT CcyB
OGunan  ¥3apo  TAbCHpPJALIYBHAA THAPOJM3NIAHMIIHMHT WYKM  Ba  TalKH
Maxcy/noTaapu ko3ara kenand. LIeMeHT XaMHMPH PEOJIOrHK XyCyCHSTiapra ora:
THKCOTPOMNHS, CTPYKTYpa, ENMIIKOK/IMK, CeIMMEHTALIMS BA X0Ka30.

Tukcorponus — Oy LEMEHT KOPHIIMACHHUHI TY3WIMIIM  MEeXaHWK
Tabcupiapu (KOpHMINTHpHIN TeOpaHTHpumi) ocTHAa Oy3wiMmM Ba MEXaHMK
TabLCHpJAp TYXTAraHgaH CYHr Ty3ymjard CTpPyKTypasmit Gornanumuiap Kaiita
THKJIAHMIIHZIHD.

Ilement KOPHIIMACH KOBYIIIOK JMACTHK, CTPYKTypaiaHraH
THKCTpOn Ty3ymsapra kupanu. lLleMeHT KOpMIIMAcH Y4YyH CTPyKTypaBuit
KOBYIUKOKJIMK, TUIACTHK MYCTAXKAMJIMK, MCCHKJMK QKPaJMIIM, KeHraiuumM Ba
Gowxanap xapaktepimup. CTpyKTypaBuil  KOBYMIKOKIHMK ~ KYI  KMXATAaH
LEMEHTHUHI XYCYCHMAT/IApHra, KOHLEHTPALMSCHIa, XapOpaTHra, CyCreH3UsHHHT
caknab TypWIMIIH JaBOMMIUIMIUra, CyB LEMEHT HHMCOaTHra Ba KOPHMUIIMAHMHT

caxab Typum MygaaTtura Gornuk 6ynamm.
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Cupn haon monanap (CAM) KOBYWIKOK/IMKHH KaMaifTHpa(H, TPEreJ, Oroka,
[MATOMHT KHDHTHMID 3Ca OPTTHPANH, LEMEHT KOPMIIMACHHHHT KOTHIIMAA
CTPYKTYpaBMii KOBYIIKOK/IHMK KECKHH opTanyn. ByHnaii Kopuimma MabiiyM IuIacTHK
MycTaxkamiukka sra 6ymm6 xonmanm. By niacTMK MycTaxkamuIMK KOpHMIIMAara
MJII na Taitépnasran KOHHYCCHMOH TIACTOMepHH GOTHpHIIAA XocHn GYnaguraxn
verapaBuii CH/DKHMIN KyWIAHMUIHMHT KuiimaTti Gunan ndonanananm. Arap KoHyc
yunparn Gypuax 45° Gynca PIT cwokHmmHHHT aGCOMOT Yerapasuil KywiaHWIIH

ILA. Pe6unnep dopmynacu 6¥iin4a xucobnanamm:

P,= 0,659L
h'm

6y epaa F - kyu (MITa), h’m — koHyCHUHT GoTHII YyKypaury, cM.
LlemeHT XAMHPHIATH CeAHMEHTALNS XOAHCAIAPH

IlemenT KOpHIIMACHHMHT HHMDMK Ba OFMp 3appavyajapH OFHPJIMK KyuH
TabCHPHIIA IOKOPH KAT/IaMIaH KyiH KaTiamra ky4n6 ytupub Kosaam.

ByHna maccaHuHr yMmMyMHi 3HWIAHMIIN Ba apanaimiMa 103acHa MabiyM
MHKIOpAa cyB maigo Gymmuw, SBHU CYB @KPaMIIH Ky3aTHIIALH. Tynaupruy
JloHavYanapy Ba apmaTypa TaéKuaJapH Taruja cys KaTiamiapu Xocwi GYmumm
MyMKHHIHTH Ty(aiii cyB axpanuiu GETOH KOHCTpYKUMSIApH XyCyCHAT/Iapura
canbuii Tascup kypcaranm. AMMO y Bakyymna® okoinamjga - Mawniaym
mukaopaa  dofimam  GYnMmHM XaM  MyMKHH. Mlynpait kw6,
(oiinanamimm  mapowtnapura GOFNMMK paBMmza KopMmManap Ba  GeToH
apajaliMaiaDHUHT  CyB TYyTHO KONMMIN  XycycusTiapuHu  kym  GYnmaran
MHMKIOpAArH Typ/iM KYIIHMYalap, MacalaH OXaK KOPHIIMAcH, 4YyKyBYaHIMK
Xycycustura sra Gynran  daon MoananapHu kMpuTHII HYnM GHnaH cosnam
Makcanra myBodukamp. LleMEHT KOpMIIMACHHMHI KOBYWIKOKJIWIH, CYB TyTHO
KOJIMILI XyCYCHATH, HCCHKJIMK D)KPaIMIl KaH4a kaTTa Gy/ica 4yKkHml myHYa KUYMK
GYnanu Ba cys axxpanmmu myHya kam 6ynagmn.
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LleMeHTHHHT CyB GuNaH TanCHpNAITYBH  MCCHKIHK axpamimy  Gunan
OHpranmkna Kewamu, LeMEHT MHHEpALIAPHHHMHT THAPATIAHHUIIN PEAKLMACH 3ca
IK3OTEPMUK  peakunsaup. Kimmkep MHHepaiapuuaH MCCHKIMK —axpamvumm
Typmuua Gynu6, xarra werapanapma ysrapams: macanas C:S, wmma sa CiA
JIBDHUHT MUKJIOPH KaTTa Gyiiranzia, HCCHKIMK @XKPATHMIIN 6upunum Myanatnapna

6y MuHepaiapHuHT cyB Grutan Te3 TabCHpJIALYBH HaTHXKAcHaa 103 Gepangy. Karra

mukzaopnarn CsAF4 xampa B-CoS 6ynran uemeHTiap kam HMCCHKIHK AXKPATHIIH
Gunan axpann6 typamunap. Vra maiinananran TpaHyJla/iaHrad AOMHA IJIAKIapH
HCCHKIMK 2XPATMIIHEN Kamaitnpamu. MccMiyink axpanmmy katra  amanmii
axamnstra ora. Ilact Xapopatnapaa opmmit KOHCTpYKUMsSIapHMHr Getomnam
KapaéHHIa WMCCHKIMK KDATHIIMHUHT OPTHIIM KOOIk pons yiHalinu Ba
AKCHHYA, IOKOPH XapopaTiapzia ca canbuii pons YiiHaiinm.

Kynruna TankukoTamnapHusHr TaXpuOanapn mMyHNM KYpcaTamukd, MmMmA
UEMEHTHHHT CyB GHiaH apanamMackia GUPHHYH CyTKANAPAA NOFOHATH pasumiza
axpanub YuKamm.

Bupnnuu naspna 30-40 MMH. [aBOMHMIA MCCHKTMKHHHT Kywm  axpani6
UHKHIUM Ky3aTHIaaH: MKKHHYM JaBpAa - MKKMHYM - TYPTMHYM COAT [aBOMMIA

HCCHKIIMK KaM axpanand (MHIYKUMOH AaBp): Y4HHYH nasp 3-5 coar yrray |

Gomnananyu Ba Gy NaBP MCCHKIMK aKpANMILM ACTA-CEKHMH opra Gopub 6-10
COATHaH CYHI Y3MHUHT MAKCHMYMra SPHIIHINN OHIaH XapakTepiaHanu: TYPTHHYH
naspria 6Mp CyTKaMH MyaIaTra Kenu6 akpanaéTraH MCCHKIMK MHUKIOPH Kamasiy.
By Baktaa MycTaxxamamK MHTEHCHB pasnmna optumm Kysatunamgn. Iy Gunan
6up Baktaa }0.C. MammemsHunr MaBJIyMOT/IApHra KYPa LEMEHT KOPHUIIMACHHHHT
cys Gwman apanammvacuna Ca(OH); sa SiO, KOHUEHTPALMACHHUHI TOFOHAIN
yarapumm 103 Gepanu. TYnaupriunapy sa OPTHKYa MUKI0p/ary cys 6ynran Geton
Ba KOPHWMANH apanalliMalapHHHT KOTHII KaPaéHHra HCCHKIMK WKPATALIN
MHTEHCHBJINT Y OMHJUTAPHHHT TALCHPH KaMpok 6Ynanm.

52

LleMeHTTOMHHAT Kenrainmm

IleMeHT KOPHIIMACHHMHT KOTHIUM BAKTMIA YHHMHT X&XMH = y3rapamm
(kenrasau) Ba Gy yarapmm TyTHO KONMIN BAaKTHAA JHT Te3 PAaBMINAA KeHamH.
Tysymuunr Gynnail xeHralMim KHCMaH YHMHI MCCHKIMKAAH KeHraimmu Guiax
wioxnanann. Typnu épuknap Ba HoMakiyG maxn Ysrapumura iyn Kyiimaciuk
yuyH GeTOH KOpHIIManapy ETKH3WITAHMAAH CYHT 1apXon  JIo3uM GYnras KoTuim
WAPONTH SIPATHIN KEPaK.

LleMeHT TOWHHM MyCTAXKAMJIMIHMIa KATTa TabCHP KYpCaTyBuH OMMUIApHAAH
Gupn Oy ropaknmk. Fopakmmmuk kawua kam  Gynica,  MyCTAXKaMITHK
KypcaTkuuiapy  Ba  UMJAMIWIMKHH XaM Kymu6 xucobnaranna yuusr  Goumka
XyCyCHATIApH myH4a JOKOpH xucobnananu. Fomakmmk xocun Oynmmm cys
LieMeHT HucOaThra GoFTHKIMD.

LlemenT Kyiinnaru rosaksiapra ra 6ynanu:

A) renbb roBaxniapy (0,1 MxM IaH KHYHK);

B) xkamuisip  rosaxnap (0,1 —10 MkM) — run  3appanapu  arperatnapu

opacuaa xo¥namras 6ynanm,

B)xaso ropaknapu (50 MKM faH) apanamTHpum  EKM  KYWMMuanap
KYWHII BAKTHAA KMpUTHITaH XaBo Gunan Tyna Gynanu.

By Gapua roBaknap KOMIOMZ ~ fapakajarn  3appadanap  Xamua
roBak OywnMK OunaH  @KpanraH yNapHMHT  ArperamiapuiaH - TAWKHI
TonTraH uemeHT remeura Gornmmkaup. LlemenTHMHT TapkuOura, CyBHMHr
Gomnanrug MHKZIOpHTa Ba TEXHOJIOTHATa Gorymk pasumiza
FOBAKJIMNMK  resibh  XaXMUHMHT  28-40%wmnn  tamkun  xunamn.  TensHuHr
FOBAKJIH TY3WIHMIIK Ie/lb FOBAKNAPMHUHT ¥3ura Xoc (M3MKaBHMil XyCyCHATIapHra
GoryMK paBuIIza UEMEHTTOLIHMHI MEXAHHK XOCCANAPHTa, COBYKKA, eMUPHIIMLLIra,
YHIAMIWIHIAra TabCHp Kypcaramy. I'enbh FoBakiapn LeMeHT Toll Ba GETOHHHHT
COBYKKA uyupamnwiurura canbuit tascup kypcarmainn. By xoguca my Gunan
TYWYHTUDHIAAMKH, Teibb FOBAKIAPHHM  TYIAMpraH cyB KaTTHK  (asa
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Ounan [ BT R R r— 6ornanmmya 6¥namu, nacr Xapopatiapna
My3namaiinu Ba XatTo kyunn COByXJIap/ia XaM sXra aiinanMaiign.

Fosaxnapra aNcopOuMANaHTaH  cys Ba  remss FOBaKJIaDH  KucMuHM
KHMpaiTMp UK Ty baiinu rensauur CyB GHIaH CHHrAMpy BuAHTHH KHYHK 6Ynangu.
CyBuunr 6up KucMu resps FOBakyiapura curMaiinm, YHIOaH Tamwkapupa komu6
KanuISp FoBakap Xocun kunagw,

Kamunap FOBAKNAPra CYB TYHMHMIMHMKT oxyuit IuaponTiapnna Gemanonpox
KHpuG Gopanu. Iy Ty aitnn KaMHUIAp FoBaknapn kym Gynran LEMEHTTO Ba
GeTon nact comykka, EMHPHIMIINTA YHIAMITHTHKKS Ba KaTTa CHTAMPYBYaHHKKA
ara 6ynanmy.

6ynamn. T'unparnasmm AapaxxacH peHtren ycynuna €kum Gornanran CYBHHHI
MUKZIOpH 6 iinya AHMKNIaHaIH,

TopTnannuement xarro TYIMK rHapatnanrannna XaM CyBHHHT 25-27% raya
MHKIODHHH KHMEBHIT Gornaiim. Onatna yaox BaKT KOTHINAA ruapatnasum
Aapaxacn  80-90% nam ommaiinn. Iy Tydaiimn  yemenr KOpHIIMacura
KHPUTHITaH  CyBHMHr  30-50% UeMeHT 6uman  (axar KHCMaH  KuMéBwHif
TaLCHpNawan Ba KaTTHK (asara kmpanu, 105-110°C xapoparna KYPHTHITaHna
YMKHG KeTMaraH cyBHHHr MHKI0pY GHp ofumk KoTHwman cyur 10-15% raua
eTanm.

AMCTIEpCHOHMHTHra GoF MK,
Tunparayus AapaxacM  —  garra TEXHHK-HKTHCONl  aXamustra
sra. Yynku vy Kynaiiran  capu Xocun  6ynray Momanap - xammm,

KOTraHgau cyur 6-8 n 10 xr UEMEHTHH Tamkuyy ITanM, ABHH LEeMeHT capdpu

30xr/m® 6ynran Geton YHIyH KORTPaKUMOH Xakmu 18-24 1 wut Tamsy sran.
Koutpakuns  nementay ¢y Gunan dpanawtuprannan  cyur  napxon

Gounanany. Lementgarn MHHepamiap xap xun KOHTpakumsira sramup, Macanas,

3Ca0-ALO; +6H,0 — 3Ca0-ALO;-6H,0
Peaxunsza yu xamupiim AMOMUHAT BA CYBHH abCOMIOT XasnMu — 196,97 cm®
TEHT, THIPOAMOMHHAT Kanbimiity abc. xammu = 150,11 cm? ra renr. [emax,
PeaKkums HaTHxacuna KOHTpakums (Topativm), j03ara keyran — 197,97 — 150,11 =

46,86 cM’éxn 23,79% ra Ty3yM KHCKapras.
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KoHTpakumss  XONMHM  onamHM  ommm Y4yH TYFPH  CYB  LEMEeHT
HUCGaTHHH  Tamwmam  kepax, Getonnapna aca  Topaiimm KapagHUHU
Gocuk §Tu6 Gopamuran Gornosun MoJianap MILIATHIIMINY Kepak.

Iement xamupu Ba uement rommaaru Gornanran cyBaap Typaapn

LleMenT XaMMpHHH IIYHYAKM MeXaHHK KOpHIIMA cudatHaa KYpHI MyMKHH
amac. Cys Gunan TabCHPIALIYBH kapagHapH Ty3ymaa CyBHH TapKANHIIAra Ba
YHHHI LEMEHT MaxcynoTnapu Gunan Gornanmmm MypakkaG WaKiapu io3ara
kenagu. IlemenT xamupuna Ba Tommpa KyWHZarn cyBnap Maexyn: KMMEBHii,
ancopOumoH, KamwuAp Kyuwnap GwiaH Gornamrad Ba 3pkuH cyB. Kumésmii
Gornanran cys — 6y Gupukmanapna cTexrHomeTpuk Hucbataa Gornanran cysnap,
macanas Ca(OH),, Mg(OH); éku C¢SO, -2H;0. Bupunun Gupukmanapna cysyap
300-500°C xapopatna iykonanm, MKKMHYH 6upukmanapaa cys — 200-300°C raua
6ynran xapoparna itykonamny.

Ancop6umoH GOFNIAHraH CYBNAp — LEMEHT TOMIMHMHT KaTTvK (pasacHHMHT
103acHAa CYB BaH-IEP—BANILC KyWIapH épAamMua yIIaHuG Typamm. Cysuu 6y Typn
- 105-110°C Xapopata iykorunau.

Kammuisp cysnap — uement rtommmmur d=20-40 kM Yiuamparu
Kanuusipaapuna cys Kanwuiap kywiap Gunax yunanu6 typanu sa y 100-105°C
KYPHTHIOH kapaéHuna HykoTunamm.

OpkuH cyB — 6y CYB LEMEHT TOMIMHMHT AMpUK FOBAKNAapHHU TYNIMpany,
MEXaHHK Ky4 GunaH ymiaHany sa y KypuTH6, cukub, 3UUNIAHTHPHG AYKOTHIATH.

Kamauispnapna sa  fimpinc FOBaKiapaa koinamraH cysnap TapkuGuza
cysnapna spurai Ca(OH);, Na(OH);, KOH narn momnanap soitnamany. By
GHpHKMAanap CyBHH MyXHTaa HIIKOPIUTHHH ownpanyu pH=12-13ra Tenr 6ynanm.

Kyn namasmunap wysn xypeatamuky, nynaran pH=5-10 Tenr Gynranna
emupiiiun Goutananyu, pH=10 Ba ynnan lokopu 6ynranma EMHDHIHII TE3/TUTH
keckuH Tywamu Ba pH=14 na emmpwim  6Ymvaiigu. By my 6wunan

TYWYHTHPWIAIHKH — HIIKOPHH MyXHTAA NYJaT 103aCHOa MHIHMYKA TapkubIH
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spumatinran Fe(OH); Gupukmanapunan H6OpaT XHUMOANIOBYM TUIEHKA XOCH
6ynanm.

ATpOd-MyXHTHHHr MmIKOpHITHIH  Kanua Ganann Gymca, mywHua yHuHr
XMMOSIOBYH Xoccanapu Gasann 6ynamu.

Arapna nopTnaHmuemeHT MyxutH  pH<I1,5-12nan  kam 6ynca, yuna
EeMHUPHITHI XaB(H omany.

Iynunr yays kouctpykimsnapna MYJIaT apMATYPaHH eMHDHTHIIMHI ABBAJIO
GeToHHH Yauman Xumosnaim Kepak, aKc Xo/ina Maxcyc TanGMpnap yTkasuauum
JI03MM,

Hementnapunnr pmiukasmii Ba vexannx xoccanapu

3uunurn: kymmmua a KYUIMMYACH3, XaMaa KHMEBuii Ba Gasosuii TapkuGura
Gornuk Gynran xonma 3-3,2 r/cm®, wnak sa MYUUOJIOH LeMeHTIap yuyH 2,7-2,9
r/em® opammkaa Tebpanann. 3uwimk Gunan uemeHTHM COYMITYBYAH XaXKMU
xoccachra GOFHKIAMD Ba y MKKH KYpHHHIIAA Gynanm: coumnysuan Ba 3HunaHran.
ToprnasnuemenTtan cournnysuan xaxmu 900-1100 Kr/M%, 3uunaHran Xomataa sca
1400-1700 xr/m* opanukna 6¥namm.

Tact suunmkka sra 6ynran UEMEHTJIap IOKOPH 3HYWIMK LieMeHTIapra HuchaTau
MKTHCOMMI skuxaThan Texamkop. BOKOpH 3uwimkka sra Gynran uemeHTnapnan
HeTh caHoaTHmAa TaMMOHaKNALI HILIApUAA, HYPNAHHMIIZAH XMMOSJIOBYM
Gytomnap sa Mocnamanap Taifépramna doinananunanu.

Cysra rana6uansmrn Ba nement XAMHPHHHHT KYIOK/IAHHIIA
Cysra  rtanaGuammmrn - 6y  uementra HOpman KYIOKJTHKIa
Xamup o/ y4yH kepax G6ynran cys muknopu. Omnmii NOTPJIAHALEMEHTIap
YUyH CcyB mMuKnopu 24-28% Hu Tawkwn stamm. Optukua 6ynran cys mukmopw
ueMeHTTOWra canbuii Tancup Kypcatanm, GyHaa FoBaKTHIHK kynasan. Cysra
TanabuaHnurn ueMeHTHaru MHHepannap Tapkubura Gorimk Ba AMOMHHATIAp
KaHua kyn  G6ynca, Gy kypcatkmu xam Ganann  Gymamn. Ilementnapnu
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CyBra TanabuaHmurunn Kyunmuanap  épnamuna yaraptupum  mymkwmH.
Macanan: Tpenen, muatomur, cHPT chaost Moxnanap.

XamupHH TyTHO KOMMIIM: 1eMeHT XaMHPHHHHT TYTHO KOMMIIM — mryHpaif
xapaéuku, OyHma uemeHT Omnan CYB CyioK OMpMKMAcH CekuH acta Kora
Gownaiinu Ba Gomnanry MycTaxkamnukka sra 6ynanu. Bornosun Momiana TYyTHO
KOJHIIHA aHUKTAW GOLTAHHIIK BA OXMPM Ky3aTHmam, Gynna Gownauumu 45
MHH. O/anH 3Mac, oxupu 3ca 10-12 coatman keifun yramu. Tytn6 xommm
TENMIAra UEMEHTHH MHHEDATIOrHK TApKHGH KaTTa aXaMHsTra sra. Macanan, Ca
AMOMHHATIIH LEMEHT/IAD KHCKA BaKTaa TyTHO Konagy, GenmuT 3ca cekuH-acTa
Kotany. Ilement Xamupu TyTi6 ommmpman omgum THUKCOTPONMA XOCcacura ara.
Oxwupuna sca Kaifta Hunasmmm OFHpJIAIaZH BA Y THHY XOJIAT/AA KOTHIIH KEPaK.

ToptnaunuemenTrs TyTH6 Kosmmu MyAAaTiapHHH GomKapuin yuyH rumc
Tomn  CaSO4 2H,0 - 3,5 % MHKIOpAA KIMHKepra Mainanauuin skapaéumuna
Kymunann.  Tytw6  konum Myanatnapusu - Gowkapum - yuym Xap xun
Kymumuanapaas  oigananmm MyMKHH. Macanan, uemenTHMHr Maiinanuk
AapakKacHHM OWIMpHIICA TyTHG KOJMMII Mymiat TE3NAMTHPAIH, EKH CyB LIeMEHT
HucOaTHHM owmMpraHma Ba Xapopar mnacaiiranna Tyt KommMm Ba KoTHII
MyZANaTIapUHH TE3JIHTH KAMasIH Ba AKCHHYA.

XaxMHHHT HOTeKHC Yarapumm. XakmHu HoTexkuc yarapummra Kyiunarunap
0JTMG KeNHIKM MyMKHH:

- 9PKMH XonaTaard Marhuit oxcuamnnm MgO xmmkepna (5% nan oprux
6ynranna) runpatnanmmy, sLEM Mg (OH), xocnn 63 mamm;

- OPKHH XONaTAary Marnuii OKCHIMHM (arap nepuknas kypuaumuaa 6ynca),
THIAPATIAHALIH,

- KOTA&TraH UEMEHT/A STTPUHTHT Ty3MHHHT XOCH 6ynumn,

By xomau onusm o yuys:

- HMEHT/1a 5pKHH MarHmit OKCHIM MUKIOpPHHH 5 % raua derapanaii JIO3uMm.
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ToprnanguemenTHuar mycraxkamimrn sa MAPKACHHH
AHHK 1A
TlopTaanaueMeHeTHHHT SHT MyXuM Xoccanapunan 6upu - Gy cys Gunman
TabCHPAAWHO TOLICHMOH XonaTra YTHuIH.
KoTran TOmICHMOH KHCMHHMHT Mexanuk MyCTaxkamJIMrH Kanva Ganaun 6yaca
Ba Te3  JpuTWICA, WIyHYa  UEMeHTHMHT  cudatH  Ganamg Oynanu.
I{eMEHTTOIIADHUHT MY CTaXKaMJTHIHHH Xap xun ycymnap Owmnan 6axonam
MyMKHH. Macanas, cukwmmmra, srummra, u¥swmmra 6ynran mycTaxkammmk
6yituma. LlemeHTHHHT MycTaxkammurn 28 CYTKaJiaH CYHT, HaM MyXMTHA KOTraH
HaMyHanapuna EKM TeINMATHPHATAH YOyl GpAaMMia AHHKIAHATM. Xozupru
AaBpa KEHr TapKanra ycyn, Oy ynbTpatoBym EépAaMuna MycTaxkaMIHKHH
annkaw. Mycraxkammnk kypcarkuwiapn 6¥itnua nopTiaHAueMeHT 4 Ta Mapkara
6y nuHamu: 400, 500, 550, 600,
Xap xun noprianauementiapan MYCTAXKAMJIHK K§pcaTKuaiapu

3-maasan
Lemenr Llement Mycraxxammnk, MITa. xr/cm?
mapkac | « Srummmra, R Cuxammra, R
H 3 cyr. 28 cyr. 3 cyr. 28 cyT.
Kymnumuacus sa 400 - 55-55 - 40 - 400
MHHepan 500 - 6 - 60 - 50-500
Ky IAMYaiu 550 - 6.2-62 - 5.5-500
600 - 6.5 -65 - 60 - 600
Tes kotyBum 400 4-40 55-55 | 15-150 | 40-400
500 4.5-45 6 - 60 28-280 | 50-500
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LemenTnap mycraxkamanrann MHHEpan TapkuOHra Ba KoTmm
MYAAATHIA GOF/THK/IHIH

IemeHTHUHT MycTaxkaMIHTH yHHHT MuHepan Tapkubura 6eBocuta Gormmk
6ynamu. FOxopuna xaiin STHITaHHACK, UEMEHTHUHI MYCTAXKAMJIUTHTa BA KOTHII
Tesnurura C3S  xan KwiyBum Tancup xypcatanm sa 7 CyTKazaH CYHT yHMHT
MYTCaXKaMJIMTH  AKYHHH  MyCTaXkamiurumaH 70%MHM Ty KHJIamH.
IemenTHunr (aonnurura omGopaa caknam JaBOMHIUIMIH XaM KaTTa TabCHP
kypcarann. CaxjnamwHuHr XatTo Kynaii mapontiapuna xam uementra CO, Ba
XaBoziary cys Gyrnapu Tascup kunagn. Bynna uement 103aCH/Ia My CTaXKAMITMKHH
nacafiTupysun rumpar Gupuxmanap sa CaCOs xocu 6ynamu. Viap 3 oitnau cymr
15-20% ra, 6 ofinan 20-30%ra sa ynnan KyNra MyCTaXKaMJIHKHH TacailTHpamy.
DaoyTHKHY NACAHIIMTA THIPOCKOMHK KymyMuanap (Tpenesn, oroka, HATOMHT)
JIAPHUHT MaBXyLHra cabab Gynamm, Gapaouwmkem oprmmra sca runapotob
Kymumyanap épaam Gepamu. ®Daommik Xamua KOTHIU Te3JIMTHHH OIMDYBYH
OMHILIAPra UEMEHTHHHT TYHHII MAHNATHIH MyXHM OMIJUTAPAAH Gupugup.

LemenT mycraxxaminraan CYB uemenT Huclarura
XaMAa KOTHII IAPOHT/IAPHTa BoFHKIHr]

Koprmmanap Ba 6eToHNap LeMEHTOWHHET FOBAKIMIH Xamaa MyCTaXKamJIHTH
Gowka Gup xmn maponTnapaa xan KWIyBYH Tap3/ia CyB-LeMeHT Hucharura Gormmk
6ynamn. Bapua Typnaru Gornosum MOajanap y4yH, 3Hr MakOyn cyB - memeHT
Hucbath 6Y1m6, yrnau roxopu KYPCaTKHU/Ia MyCTaXKaMITHK KAMASIIH. Cye uemenr
HHCOAaTH KaHYa kaM 6¥nca, MyCTAXKAMUIMK GONUIAHFUY MyanaTnapna myHda
Ganaun Gynamu. Cye uement Gunan peaxuuira KHpHIUMAinH, OpTHKYa Cys
LEMEHTTOIIA FOBAKIMKIADHH KynaiiTupamy. Ilementnap cysna éxu cys Oyrnapu
Gunan TyiiMHraH myxuToa TE3POK, XaBOJM MyXMTAA 3Ca CEKMHPOK KOTAIH.
Mycraxxam uemenT omam yuyn cyBnu €ku Gyr GunaH TyitnHran MyxuT 6Ymumu
kepak. Xaeo Hamsmuru 60-80% nan kam Gynran MYXHT/a KOTHII CekuH Ytamm, 40-

50% na aca karmnnsp FOBaksapniaH cys OyryiaHMmm XMcoGHra KoTHm TYXTaln.
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IlemenT Ba Getornapuu HaAMJTAHTHPHII THIPATIAHANI PeaKLMsUIADHHH KOTHIIHHH
Aasom strupamu. IlyHuHr yuyH 3ud Ba MycTaxkam GeToH oymm Y9yH ynapra
KyJ1aif MyXUT Ba INAPOMT SpaTHII Kepax.

HoprnangnemenTHHAr KoTHID Tenmrura xapopar
Ba KYIIHMYANADHUAT TALCHDH

Topraannuement Ba ynuur Typnapura Xapopar KaTTa TakCHp KypcaTtamm.
Xapopatan 0 gan 5 — 8°C raua TabCHPHAA KOTHIN Xapaéuu 2 — 3 maporaba
cexurnamany. 0°Cran nact xapopatna Gy *Kapaéunap KucMmaH TyxTaitnn. Kotum
/laBpHIA I0KOPH XapopaTaa CYBHHHT ETHIIMOBNMIH Hadakat CHAPATIaHHII
KApa€HUHN CeKHHNAITHPaaH, banku GeTomnap mycraxkamnuri 6apKapopiHriHu
nacafitupanu. Cys  Gytymuaii My3jaraHia KOTHII jkapaémiapn  OyTymnaii
Tyxtatunamun. [ynap uccukmk wuuiosmen 2 Ta YCYJHHH amanna KeHr
Kyunanunumura acoc 6ymu. Bupn kotaérran Getonra aTmocdepa Gocumuzaa 70 —
95°C xapopaT TancHpHaa MCCHKIMK MmLIOBH Gepunamu  (dnextpomabnar,
uHpaku3m Hyp, Gyr). MKKHHYH yCy/ima HCCHKTHK Tyinuran 6yr (0.9 - 1.6 MITa)
Ba Xapopat 174.5 - 200 °C na omu6 Gopwnagu. 3amoHasuii 3asoanapna ymoy
yeynzaa SylomnapHuHr myc'ra::xaunm AKYHHH MycTaxkammurinas 70 — 80% ra
dpumiiany. HCCHKINK MUUIOBH KIMHKep MHHEpAIAPHTA Xap — XHJI TabCHp
Kypcatanu. Macanan, Hopman mapomtaa sa 80°C xapopataa CsS , C.AF
MHTEHCHB paBrmna koTamy, CoS HHHI MyCTAXKaMJIHIHTa HCCHMIJTHK HILIOBH KaM
Tascup stamu. Tapxkubuma 50 — 60 % CsS, 6 — 9 % C:A 6ynran uemenTnap 80-
95°C xapopatna muxosTaa Te3 MyCTakkamnnkka sra 6ynamunap. Oxkopu amrrm
uemenTnapun 80 °C na Gyrnatvm tascus 3THAAnM, YyHKH I0KOpH Xapoparzaa (90 -
95°C) Gomnanruy MyAZaTiapia KOTHIN TealaTHiCa XaM, KOJATaH KOTHII
Mynnatiapuna  MycTaxKamiaMKka — SpumMaiinn.  Ilnak  sa NyLLOJIOH
nopriaunuementiapan - 90-95°C  xapoparna Oyrnatwmumn  Getonnap
MYCTAXKAMJIMTHHMHT ~ YCHIUMTa TabCHp ostamn.  Kumésmii KymuMuanap

UEMECHT/IAPHUHT KOTHII TEUTHTHHH TeaallTHpHII YUyH Kymnanmnamn. JHr kym
61



mmnathnaurad CaCly (1 - 1.5 % uement maccacunat), CaCl,+ NaCl (3 % + 7
%), rMapatianran uementnap (1 — 3%raua) Ba Gomkanap. 3amoHaBHH TagKHKOT
M3NAHAIIAP HATHXACHNA Iy HApca TanbUK STHIUTH: MCCHKIHK HILJIOBHJIA Xap XHJT
UEMCHT/IADHM  XyJIKM KYNIP'MHA OMMHLIApra GOFIMK (MuHepanorux Tapku6ura,
IJIMHKEP MUKPOTYSWIMIINIa, MaJankK Napaxackra, CyB LeMEHT HMCOaTHra Ba
6omkanapra). IMyuunr YUyH HCCHK/IMK HUUIOBHHHHT DEXHMH Taxpuba OpKayu
YpHaTHnanu (xapopar Ba JOABOMHIIHIH).

UemenTrommamnr mumnmm Ba aykumn

Arap omguHmaH cys Gunan TYHHHTHDHIITAH LEMEHT, OeToH HaMyHaap
“(npusma, xy6, uumHIp) Xasomm MYyXHTAa CakJIaHCca HaMyHa Kypuii Gomumaiimy.,
Cys iupnk 6ymumkiapnan Ba FOBAKNIAPNIAH, KEHHH Maiia KM4YMK aMaMeTpiu
Kanunnspnapaan 6yrnana Gomnaiimn. Cys HaMyHaJaru Ba aTpod)-myxmraaru
Hamyuk Gup xunm 6Ynrynua Gyrnanamm. Hamysauuar xypumn 6unan 6up BakTHA
GocuM Kyunapu puBokIaHamH (cHKHTHI) Ba XaXMH Kamasiy, aykagu. Arap xam
HaMIIMKKa 3ra GYiraH HemeHT Tomm éku Geton HaMyHACHHM HamIMru Gamamy
MyXHTTa moﬁnamTui)mca, HAMyHaHWHT XaXMH Kyrnasgum Ba mumany. Llement
TOLHHHHT WIMUHINH BA CXEMATHK KYPHHHIIH (JIepmur 6¥ituga) (4.1-un3ma)na
H(OAANAHTaH LEMEHT TOMMKEH yyKummra Kyl OMHIIap TakeHp 3tamu. Macanan,
LEMEHT TapkHOH Ba Xoccanapy. Tankukotnap urynu KypcaTaluky, anuTiu Ba kKam
ATOMHHATIIM LEMEHT/IAD YYKWINTa KaM MONWLIMTH GHiaH axpanamu. Llement
TOWHK Mafijamik napakacu Kamua Gamamn 6ynca, ayxum xypcarkimam oryHua
Ganann 6y1anu. LleMeHT TOmMMHMET LemenT Xoccacura Ba CyB LIeMeHT HucOaTura
GoFnMK Xosina yyKH KYpeaTkiam 3 —5 Mm/M atpodmna 6ynamm.
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4-pacm. L{emenm namynanapunu cyeda, Xaeo Myxumoa Komumoazu
WG 6a YyKumu

IlemenT TommuuMEr HasGaTrma-nasbar

HAMJIAHMIIH BAa KYPHII Xapaéaiapara 6apkapopisara

Arap UeMeHT TOMAA KypMII Ba HAMJIAHHII oaepnapu Kym wmapotaba
KaliTapwica, yHAA MYKM Ty3WIMIOMHH Gy3yBuM KOJIMK nedopmaupsnap
(makncusnanvm) fuFwmG GopamM, TYSyMHHM XakKMH Ba FOBAKIMIH KYTIASHH.
BeToHHM MexaHuK MyTCTaxKam/IMry macaitn6 Gopany. Makcnman YYKHII MOXHSATH
KaHua kam Gynca, mynua moama Gapkapop Gynamu. Kyn maporaba kaiirapysum
KypHll — Ba HAMIAHWII JKApaCHNapH UEMEeHT Ba OeTOH HaMyHanapu
MycTaxkamauruayn 20 — 25 % ra kamaittupanyn. By XomMcnapHHET ONIIMHN OTHI
YYyH Xap Xwi KylMM4Yanap, KyKYHCHMOH TYJAMPIH4Iap 3W4 Ba FOBAKCH3

LeMeHTTom GeToHnap Talépnai Kepax.
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Hapimuxnapra auzamanrn

Beton Ba Temmp-GeToH KoHCTpykumsapna Aapanuknap naino 6ymumm
YNIapHH y30K BAKT MILMATHIMIINTA, 10K KyTapyBun KoGummsTura canbuii Tancup
kypcatann. [lapaMKiap KOHCTPYKUMSJIADAA MEXAHHK I0KJ1aMa, Xapopar Ba
HAMJIHK  TabCHPp  JTMIIM  HaTWAacuna losara  kemaan.  Temmp-Geton
KOHCTPYKUMANAP/A AAP3NHK XOCH/ GYIHIIK, XapopaT-HAMIMK KYpcaTKuwiapura,
Geton xoccacHra GeBOCHTa  MyCTaxKamiMTHra, YYKHII  KYPCATKHYMra,
cyapanysuannurura Gornmk. Kyn onumiapHusr Tankmkotiapura kypa, YYKHII
Kypcatkuaiapu Gup xun Gynran uemeHTIapHH AApHMKIAPra THAAMITHINTH Xap-
xwi G6ynanu. Macanas: KOTHMII TeaNnMru macT GyaraH LUEeMEeHTIap, AapaiHKIapra
HHAAMIHK MOHWUIHIH kam GYnanu. [lap3nukiapra YHAAMIHIHHH OUIHDHII yUyH
0.1 = 2% mukaopna cupTvHM dao/namTHPYBYH KYIWIMMYIAPHH KYIIMII TaBCcHs
ITHNANM.

LlemenT TommMHMEr OKyRuARINIH

Oxkysuannmk — Gy ueMeHT Tomm éxu GeTOHHMHr xoccacH. V YKL,
Xapopat, y30K BaKT TabCHP OJTyBYH KYWIAHHMIUIAD HATHKACHAA KaiTMac
Aeopmaunsny (WAKICH3NAHHIHY) 103858 KeATHDATH Ba KHCMOHHIK 6yTyHnait
Oyswmmu o6 kenanu. OKyBYaHIMK Kyn OMWLIApra GOFNHK, Macana cyB
uemeHT HucOatura. Cys uement uucGaru 0,45-0,40 nan nacr 6yaran uemenTom
ékn Getomnapna cympamysuawnurn  kamaszm  0,45-0 6raua TPONOPLHOHAN
paemmzia omany, GanaHn cys uemeHT HucGaTH yHuA Kam TabLCHP ITAIN.

Hmmﬁm:mmmmnmpnmyrmrypcnmmm,GmHmwmmmam
Gynca, oxyeuawmk meopManmMscH mWyHra kYT, WMTIH, KaM ATOMHHATIM
LEMEHT/Iap KaM OKYBYAHIHK KYPCATKHYMIra 3ra.

Kotvm maptnapu sa mapoutnapu xarra axamusTira sra, macanas 80-100°C
HCCHKJIHK HIJIOBH/A aBTOKJIAB/IaPAa GETORNAPHH OKYBYAHIMIHHH KAMAATHDAH.

Kumépuiisa duinkasnii arpeccus oMunapura nemMenT/IApHAHT
SHIAMJTHTH

Beton Ba TemMp GeToH KOHCTPYKUMsUIAp HadakaT MEXaHMK MyCTaXKAMITHKKA
sra Gynmunapu kepak, Gankm XwiMa — XWi TAmKn Kamésuil Ba Qu3MKaBuil
OMH/UIAp TabCHPHIa XaM KapIIWIHK KYPCaTHILIADH Kepax.

Emupunnm dusnkasnii Ba kumésnii Typnapra 6 mmamy:

Kuméeuit emupuiumu — Xap X MONJANapHH, TasNapHH, CYBJIAPHH CYBJIH
IPHUTMANIAPH, CYIOK Ba ra3 XOJIATAArH HOOPraHHK BA OPraHMK MOJANAp TALCHPHIA
eMHPHITHIIN.

Duruxasuii evupuium — Kyn mMapotaba KaiTapyBuu HAMAAHMLI, Kypwi,
IPHIL BA My3Jiall KapaéHnapy TabCHPHAATH €MHPHITHIIH.

IlemenT Ba GeTOHNApHHH FOBAK BA KAIWUIAPAA MHHEPAI CyBJIAPHH KPHCTAULT
XoN1aTAa AHMFHIAIIA XaM (pM3NKABHI EMHPWIMIIH TYPHTa KHpAIH,

YMyman onrannia, nopTiaHAUEMEHT acocuaa Taiépnanran GeToH Gyromnapu
ArpeccHB MyXHTiapra aHda wnpamsm 6ynanu neb xucoGnananm, aMmo HoMaxGyn
MyXHWTAa  €kH  mapowtaa  ynap  Oysawmb  xeTMmnapH  MyMKMH.
TopTaannuemenTHUHr Xap Xui1 Typnapy y éxu Gy arpeccus ommuiap TabCHpHra
Xap xwi Gynran kapuwnurn Gunad Xapaktepnasanu. Macanau: TapkuGHIa
WHOMHHMA  Kanbuuii  kam Oynran uementnap cynsdarra uunammm e
XHcoOnaHanM, — MyuUCONIOH — MOPTIAHALEMEHT  3ca  CyBra  YHIAMJIATH
Gunan xapaxtepnasamu. IlemeHTTOmIA TMAPAT MMHEpamIap MAaXCyJOTIAPHIAH
our spyedan munepan 6y Ca(OH);, y 6up mrrp cyena 1,3 rp opuiinn, yHnau
KelMHrH YpHHAA THIPOAMIOMMHATAAP, THAPOCYTH(OATIOMHHATIAD BA HMXOST
ruapocunukatiap Typann. BM. MockeuH emupramm xapaéHuem 3 rypyxra
Gynran: 1-rypyx: Gymma Tapkubmii Kucmnapu 5pHG KeTHIIM HATHKAacHIa
uemenTrom Gyswnanm; 2-rypyx: 6y xun emupwinmza cysaaru Moananap Guian
UEMEHTTOLIarH MHHEpall OpacHiaa KUMEBHI peakiyns HaTwkacHaa Xocwn Gynran
Maxcynomnap €kM Kyaa €HrHA JpyBuaH, €xu GOFNIOBYM XyCycHSTIapra ara
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6ynmaran Gynanunap; 3-rypyxra uement XaMHpH FOBAKJIApHA KaM 3pHHIMraH
TY3/IAPHHHT YYKAIIM Ba KPHCTA/UUIAHUI HATHKACHIA LIEMEHTTOMI Gy3mnagn.

Jlexun emupunimEMHr TYna kNaccudukarmuscunm BB, Ky Ty3ub 9MKaM Ba
ynap Ky#hujnaraniapra 6¥iuHanu;

1. Mmkopnaprunr, sean Ca(OH), Hunr ¥3-y3unan 3pub GetoHnan axpanu6
I0BUIHG YHKIITHLIH,

2. Kucrnioranap TabCHpHAA EMHDHITHIT — KHCIIOTA EMHPHITHLIH,

3. Vrnexucnora CO; Tascupuna Jranuran eMupiimmm,

4. Cymsar emupuiumm. a) uemenTTOwWTa HOHJIADHH TabCHPH OCTHIA
Vranuraw emupwimm (250 — 300 1000 wr. 6up smTpra)ran; 6)
cynsdoamunarruncan; 8) ruricin NaSO4, K>SOy Tancupuna yTagu.

5. Marnensan emupwmi. Bynna neMeHTTOmHM Ba GeTOHHM E€MHPHIHIIH
OpyBUaH MarHmi Tascupuna yrann. MgO  npau TAWKAPY Ba KaJbUMil
FHAPOCWIMKATIAPY BA THAPOANOMHHATIAD TApHANAHMINN MyMKMH. By 3ca
GeronnuHr Gysmwmimmra onub Kenamy.

Cynbar emupunmmy Tapkn6una 250 nan ki 1000 mr/n kam Gynran cymsdar
nornapu SO’y CyBiap TabcHpuia 1o3ara Kesiagu Ba KyWuparu peakumsi Gyiimua
Yranu:

3Ca0-AL0;'6H;0+3CaS04+25H,0—3Ca0-Al,05:3CaS04+31H;0

OTTPUHIHT Ty3HHM XOCWI GY/IHIIN KATTHK thasann xymaitmmura onu6 xenamu
Ba ¥3 HaBGATHIA LEMEHT TOWMAA KyWiH KyuaHumuiap Xocun 6ynanu. 3Trpusrur
TYSHHH XOCWJI GYMHMWMHK onguum omum yuyH daon MHHepan Kymumyanap
kuputH kepak. Kymumuanaru daon SiO; (onoka, Tpanes, auatomurt), Ca(OH),
Gunan peakimsra KUPHILAIH BA TY3HH XOCH OYMMIIMHY ONOMHKM oNamy.

Hwkopnapun osmamm  evupmanmn: OXak —  sbHU CaOH; spum
HaTWXKacuna GeToH l03ackna oKk AoFnap maino 6ynamu. Vauur MHKIOPH LIEMEHT
Tomna 1-3 ofinan kotMmmnan keitun — 10-15% Tamxu stamu. I'mapocwiukar Ba

THIPOATIOMHHATIAPHU JpYBYAHTMIY aHda nacT. IIyHuHr yuyn uemeHTTOmMra
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cyB Tancup tranja Gupuaun HasGaTaa Ca(OH), cysna apwitnu, HaTIDKana YHUHT
AMWIMTH, MyCTaXkamuwury, wake Tyswmmu Gyswiamn. Hkkueum HasGataa
3Ca0-28i0,3H,0 6ymumann Ba yuman Ca(OH), axpanagmu. CaO mu cysparu
koHuenTpaumscu 0,56 r/n gan xkam Gyaramna amomusar dasanap Gynuna
Gouaiinm. Yunan keitmn Ca rupodeppuriap Ba CaO nu koHuenTpaumscu 0,06-
0,08 r/n 6ynrasna CSH (1) kypunmmzarn ruppomaxcysotiap Gynmunamn B.M.
Mocksun  6yiiuua uement kopummmacuaad CaO wm 15-30%  roBwmMmm
mycTaxkamiukam 40-50% xamaitrupann. FOmmok cysga Ca(HCOs), Mg(HCOs),
Gynca, yhga ymmer spysdannurd xamasgw, cysgarn NaCl, Ca(OH); mmmr
spysuarnuruau omwmpanu. Cysnaru CaCO; Mukaopyu GeTOHHMHI 3HWIMIHHH Ba
eMMPHIHILITa YHIAMJIWITHTHHH OLUHPaH.

Kucnoranu emupuamm — Oy eMUPWIMID Xap XWJI OpPraHuk Ba HOOPraHk
KHCIIOTANAp TabCHPHAA lo3ara Kenany, OyHIa BOJOPO MOHJIADMHMHT KuAMATH
myxutaa (PH=7) Tenr 6ynanu, xocun 6ysiran maxcynotnap cysna 3pub Getonnan
10BWTHG KeTamu, KONTAHIAPH 3Ca IOMIIOK Macca XoHMaa Konaan, By oMuwuiapHuHr
XAMMACH MYCTaXKaMJIMKHH nacaiitupumira onuG kenamu. A3oT Ba  YKCycC
KHCIOTaNap UEMEHTOWMra TabCHp 3TTAHAA KaTbLMIIM Ty3 Ba OornaHnmaraH
amopd maccanap xocun 6ynamu: Si-Ox»Ag, Fe(OH)s, macanaH, XJI0p KHCJIOTACHHH
TabcHpH Kyiunaru GopmyJia OpKanu yramu:

3Ca0-28i0,:3H,0+mHCI - 3CaCl+2Si0z:aq + nH20
xocun Gyaras Maxcysnomiap cysia spyBuaH 6ymmu6 Geronman umkuG keramm,
JpuMaiiiurannapy 3ca IOMINOK Macca KypuHmmmga konamu. By Xonwucanap
GeTOHHUHT MyCTaXKaMJIMTHHU kamaiTupanu sa Gysanu.

Kucnoranapau Hopman 3uu Getonra pH<6,5, nuxostna 3ua 6etonra pH<4,9-4
na canbuii Tascupu Gownanagu. Kywm 6ynran xucnoranapmax 6etoH caknain
Kyna KWiMH, WIYHHAHT yd9yH AarpeccuB KHC/JOTalM MyXWTjiap Y4yH Maxcyc
EMEHT/IApHH HILIATHIAAM (KHC/IOTAra YHAaMIIM LIEMEHT).

Vrnexucnora emupunnmu. Ilementrom Ba Geron tapkmouma COz rasu

Gyniran cye TabCMpHIA PUBOKIIAHAN!
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Ca(OH)+CO2+H20 — CaCO3+2H20

H;CO; HuMr uemenTra keitMHganuk TabCHPAYyBUAA THAPOKAPGOHAT XOCH
6ynanm:

CaCO3+H2C03 =Ca(HCO3),

Xocun 6ynran runpokapGonaTHy napuanasumm Ba Kaira CaCOs p ]
OJIHHH OJIHIL YHyH 3PUTMANA HOArPECCHB YIIEKHCIOTa GYMiy Kepax.

Marnesuan emupaanm — Gy eMHpWIMII MKKH X 6ynanu — GupuHunMCH
Marnuii KaTeOHNapH TAbCHPHIA, MKKMHUMCH 3ca Mg, Ba SO, HOHJIAPUHHHT
TakcHpuia Yrann. By emupwimm kyTmHua cawoaT Ba Mamummii KOPXOHANAPHUHT
OKaBa CyBJIapH TAbCHPHIA BY)KYAra KeJanm:

Ca(OH):+MgClL=Mg(OH);+CaCl..

Xocun 6ynran Mg(OH), — Gornosun Xycycustura sra Gynmaran macca
XONaTaa 103ara  KeNnaaM, YHMHI TabCMpHAA KATbLMA  MIPOCHIMKATIAD,
ruapoamoMuHaTIap Xam 6ynuua Gomnaiign, MgCly Tancupumarn EeMHpPHITHII
YHHHT CyBAard KoHueHrtpaumscu 1,5-2% rtawkun Gynranma anva ce3nnapiu
6ynanu. CaClLHUHT I0KOPH KOHUEHTpALMSIH IPUTMANIAPH MTYJIATHH EMHpaIH.

Lementnapau euﬁpwmm Kapuwinruay B.B Knug unnammk ko3¢ duumentu
opKamu udona TraH.

tn(=§':=1

Bynnan rtamkapn opramuk Kkncnotanap XaMm arpeccHs Xonataa TabCHp
Kunagunap.  Macanan:  ykeye, cyr, ér KHCoTanapy.  Bynn  wynpait
Tywyutapwiann: Ca(OH), Tascupuma érnap kym atomm CnupTiap Ba ERM
KHC/IOTANap XOCHI Kunaamiap, kefinnuamk sca Ca(OH), Gunan rancupnanumu6
Ty3/1ap XOCHI KHIamH. AreccMB MyXMTAA LEMEHTHM Y30K XM3MAT KHJIMIIMHH
TabMHHIANAMraH TanGHupaapra Kylunarunap Kupamm:

a) HUXOAT/A 3NWIAHTAH GETOH HITaTHNAH.

6) Maxcyc uemeHTIap HunaTHIMIK (MyXHTra Kapab)

B) Maxcyc YOpanap Ky/UTaHHIHIIH,

lleuen'r TOLHHHTI COBYKKA YTHAAMJIHIHIH

Arap LeMEHTHHM TEXHOJOTMAra JoMp Taiépnanmaran Gynca, rosakyiap kym
Gynca Gynna my rosaknapra Manduit Xapopataa Gop cyB Mysra ailaHamH, yHHHT
xakmu 10% xenrasgn. IemeHT TOmHMHT OyHail TAIKH MyXMTra YHAAMIIHIHIH
YHUHT TapkHOH, KaHYanuk Mmaiina, TyiwiraHu, cyB LemeHT HucGatura GOFIHK,
Cye uemeHT HucOaTh KaHua xarTa 6ynca, 6eTOHHM COBYKKA YMIAMJIWIMIH WIyHYA
nact 6ynamu. VHoaH TamkapH amMOMMHATIApH Kyn GynraH, UEMEHTTOW Xam
coBykka unnamcus 6ynagn. CoBYKKA YMAAMITMIIMIHHM OIIMPHIN yUyH GHMpHHYM
Tanbup — yra 3uy Gerownap Taiiépnam.

B.M. Mocksusausr xucobu 6yiinua CaO uunr 6etonnan 15-30% muknopuna
wBwinG kermmm mycraxkawimkau  40-50% ra macairmpanm.  KapGomar
kucnotanu cys Ttascupupa Ca(OH); apuran kapGoHar kucnoracH Owiax
peakipsira kupumnb CaCO, Xocun Kunanu:

Ca(OH): + COz — CaCO3'4H20-COzuunr

KOHUEHTpaums kyn Gynrasia ukkanama xapaés conup 6ynamm:

CaCOs + CO: + H20 — Ca(HCOs):
Xocun6ynran Ca 6uxapGonar suru 3pud umkkasn Ca(OH); Ounan peakums
kupu6 kam spuiiauran Ca kap6oHAT XOCH KMIAIH:
Ca(OH);+Ca(HCO3); = 2CaCOs+ H20

By oaca (seam CaCO;) GeTOHHMHr 3WWIMIHHM Ba EMHDHIMIIra
ungammnuruamn - kydaiitupamu.  Beronmarn  Ca(OH); wuHr ioBwmG  umkub
xetumura épnam Gepamn. CaO wunr cysnarn xonuentpaums 0,06-0,08 r/n kKam
Gynranga xonraw ruapocwiMkaTiap amopd Xonatra KenryHda 3puit Gouwuainm.
BeTOHHM Wwypanamnad KyTKapuil yuyH OyioM, HHIIOOT/IADHHHT CHPTHHH GHTYM,
nak Gunan cysanmoxaa. Jlexun Gynap kyna kummarra tymanu. Hemuc onmmu
Muxasmc Ba pyc onumu baiikoB TomoHuzan Gy macana Xan KMamMHAW. Ynap
uementra 3pkuH oxakuu CaO daon Kymrynporm xyn Gynran kymmamanap
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épnamuna Gornam iynueu Takmd) stamnap. Byxopona sca CAM cudathna ysym
IIHHHHCH TYXyM OKCHIOMIaH (oiinananmmray.

Emupumm Tapkubuaa cynedar KHC/IOTACHHHHT cynedar,
MarHufi  Ba  ynapHWHr apanamMach  Gynran  cyemap TabCHpUaa
Geton Gan3an emupHauG ketamu. Yymkn 6y Tyanap NOPT/IAHALEMEHTTOL
TApKHOMNArH THAPOAMIOMHHAT GHiaH KHMEBHIE peakums kupumn6 «Gawpnayau
3C/IATyBYH MIHACHMOH 3TTPHHIUT Kpuctayuuiapu Xocun G6ynann. Bawan Oy
GuprkMa xocHn 6ynranna uemenTTom Xaxkmuii yarapumra nyu kenamu, HaTwKana
HYKH KyWIAHHILIAp Taiino 6ynanym sa uement Aap3 ketamu. Aimmkca, Gy napa
KeTHw wypanasum sa Gawunna xocun 6ymnu xapaéunapu KYlIWiraHaa kymasgm.
Cynsdar  emupummmmy (“Gaumnna” xocun 6ynumm) onmurm  omum YUYH
TOpTIaHILEeMeHT A ATOMHHAT/IADHUHT MHKIOPHHH KamaiTHpu xepak. Bywuur
Y4YH KpemHe3eM Ba kanbumiira Goii Gynran xom aménan goiinanasmm Kepax,
MacanaH NONIOMHT, JHATOMMT, Tpenen, oroka Ba mynapra yXmaraH myuuonoH
Kymmmya Moananap KYIIHI JIO3HM, HKKMHYH CYB UeMeHT HucOatH TYrpu Tormm
0,5-0,6 nam omwmmm MyMKuH 3mac. @aon Ba uHepT Kymumuanap 8-10%
MHKZOprasa NOPTIaHALEMEHTNaPHH COBYKKa UHIAMIMIMIHHE  MacaiTupany,
UEMEHTIADHHHT Malilanuk napaxkacu ca 3000 — 4000 cM%/naH omMachuru Kepax.

5-506. Tes korysun 10kopm mycraxkam NOPTAAHALEMEHT

Bupurum Te3 koTysum uement Asctpanuana 1912 #wnna Taitépnanran.
(TKIDun  maxcyc nopraasauement KIMHKEpH Ba runc Oupranukza maiina
TyiHw Y 6unan onuHanu: Ty#iHmza yyKysun aon MuHepan Kymmumuanapaan
10%nan  optux  Gynmaran MHKIOpAa  Ba  JIOMHA  rpaHy/alaHraH
VIEKTPOTEPMOONITHHIYTYPT [NAKAADH, Kymnapuu 15% nam OpTHK G¥nmaran
MHKJIOP/A KYIIHII MyMKHH.

TKIl xmmkepu Tapxubuma  60-65% CS, CGA - 0,05% raua
MgO<5% Gynanu. Tuncem SOsum  xmcobra onrad  xomma  3,5%
Mukaopaa kuputinaan. TKLL oniw yuyn Gup Tapkubuna xumcam xoM ameswii
Momnanapnan doinananunanu; xom awésmii apanamManapHi KpeMHO3EMHHHT
CaO0 ra oprmpmiran  TiiuHum ko3pduumentn  Gunan  Tadépnananm
(TK - 09 - 092) ynap wmaiinapox Tyliunagu  Ba nyxTanuk  Gunan
romorernanami  (cosnananm). TKI[ HuHr roxcak Mycraxxkamaur tdaxkarruna
MHHEpanoruk Tapkubura smac, OGamku LUEMEHTHH  TYiiHm
Maiiannrura Xam 6oFmuK 6 ianu.

VHHHI conMmTHpMa cHpTH 3500.-4000 cu’/rra-reurTKIlGHpmnm y4 CyTKa
/laBOMHAIA aHYa Te3 KoTank, GyHna MyCTaXKaMmINK SKyHHIt My CTAXKAMITHKHUHT 60-
70% wHM Tamkmn Kunagm. By xumnkepaa C3;SHuur MHKJI0pH, Maiganuk
Aapaxac, C3A ommMpHIIH, OPraHUK Ba HOOPraHMK MOIANIAPHUHT KHPHTHITHIIH
Gunan owmpunamn.

By uementnap xorTummHMHr Gomnawrua naspuma  MHTeHCHB
MyCTaxkammkka spuunm 6unan  udomanamamm (5.1-umsma). Ommmii Ba Tes
KOTYBYH NOPTNAHAUEMEHTHHHI MYCTAXKAMJIMIMHH YCHIN HH3HFH:

Tes xoTyBun uemeHTHMHr Irumummra Gynran mycraxkammirn (3 cyt) 40
Kr/cM’ NaH KaM BA CHKWIMWIWAATH  MyCTaxxkammmrs 250 kr/cM? fnaH kam
6ynmacnurn xepax. 25 cyt koTHmHmaH Keifmn Mapka — 400 ra Tenr Gynmorn

JIO3UM.
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Jewmu I-me3Komyeuu uemenm, 2-000uii nopmuiandyemenm

Tes xotyBun Ba 1okopu MApKai LEMEHT/IapDHN Muab uMKapwm YUyH,
YHHHT haosmurunu OWHPYBYH GHp KaTop OMMIUTApHH Ky/uiam xepax. Bynna
Maxcyc Xonda Kyiunarunapum TaHamanu;

a) KJIMHKepHU hazamu TapkubuHu Ba MHUKPOCTPYKTYpacHHK;,

6) maiinanux napaxacuum (carxu 103acH) Ba LeMeHTHHHT IPaHy/IOMETPHK
TapKHOUHM;

B) LEMeHT Tyitnuiza KHPHTH/IAMUraH KYIUMMYaHHHT TypH Ba MHUKZIOpH, ynap
LEMEHT GHaH CyBHH KMMERMIE PEAKIMACH KHHETHKACHTA TabCHp IThmanu, 6up
XWUIapH 3ca  TMAODATIAHMIIHH  KUMEBHMIL KapaCHHUIA  MIITHPOK 3THIamy,
Knunkepausr orrruman Gazanu Tapxubn  ea MHKDPOCTPYKTypach  Hacpakat
XoMamesHi  Moananapuu TYFpH  Xuco6namra GormmK, Gamku  mma6
HUHKapHIINArH  KOMIUIEKC — OMHJIApra Xam GOFIHK, By uementnap onmumnan
3YPUKTHpHATaH KOHCTPYKLHAJIAD JOKOPH MyCTaxkam Geronnap, inrma TEeMHp
GeTonnap wmna6 unkapumna kexr KYJutaHunany.

6-606. Cuprin akTHB — KY MIHMYaIH nemMentiap

Oxupru #imnapna uementHu 6up xmn xoccanapumu  sxmMAm yaYH
OPraHuK KyMHMHANapHH KHPHTHIN yCysiapu Kynnana Gouutasan. Ammo Gup
XL TanKuKOTYMIAPHH (UKDUYA, OPraHuK GHPMKMANap LEMEHTHH KOTHIIHMra
canbuii TavcHp Kypcatamu, SHH yHH Gysanu, y30K BaxT rasomuaa TyTHO KoM
BA KOTHIN KOGHNIMATHHM, EKM KECKMH  MyCTAXKAMJIHIHHH nacafTHpany.
Aiinukca, Tapkubuna xapGommn éku kapbokcun Gunan Gmpra cnmpT rypyxam
opraHuk GUpMKManap opraHMk mMoamanu Kyummamuanapra MymocaGata Ty6aH
ILA. PeGunpep TAZKMKOT/IAPHra acocaH yarapanm.

TLA. Pebunnep morupanapn 6unau HA3apHi Ba KCNIEDHMEHTAN TAIKUKOT/IAD
acocuna GupukManapHu GHp XWIH  KHuMK KOHLUEHTPAUMsNapaa XUMOSJIOBYH
Xoccamapra oragMp Ba KATTMK IKMHCIADHH 103aCHIA  LEMEHTHH  KOTHIIH
KApAEHUTa B XOCCACHMra TabCHD STYBUH  ancopOLMOH TUIGHKAJIap  XOCHI
Kuimmira  koSwmatinaup.  CHpTKM Kywiasmmum nacaiiTupyBuH  Mozajanap
OlaTAa KaM KOHUEHTpaumsnapna wkobwit Tavcup kypcaramm, yNnapHH CHpPTH-
(haon xymmmuanap ne6 aranamm. By xymumuanapun Monexynanapu uement
losacuzia  ancopOumsnaHany Ba UeMEHT 3appanapu atpoduna cysmu KoGuKnap
XOCHI  Kunanunap, ynap 3ca  THOPATNAHyBYM  LEMEHT 3appavyanapuHu
énMwMmKra  xanakuT Gepamunap Ba LeMeHT XAMHDMHH  XapaKaTYaHIHIHHH
ommMpany.

6.1. Capra $aon kymwumuanap

CupThHn  axTHBRAmTHPYBYM KyIIHMYanap  macTuduImMpIoBYH 3(l:cberrra
Gornanran xonaa Kyitunaru Typaapra GyauHanu:

- cynepniactugukatopnap (miacTudHLEpaOBUM KYuMyanapuu  1-rypyx)
Geron Koprmmanapun xapakaryarmrusn 111 nan IT5 raua (2...4cm nan 21-25¢cm
rava) OWHpaaM, XamMma CHHOB Mynatnapuga GeTOHHM —MyCTaXKaMJIMIHHH
nacaiTupmacnas-;
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- Kyw  miacTHuumMpiosun  (2-rypyx TACTHHIMPNIOBYH Ky mHMuanap)
GeToH MycTaxxamIHrHEM NacaliTHPMACIAH YHH XapaKaT4aHTHr HHH ommpazu IT1
nan TM4rava (2-4 cm nan 16-20 oM raua);

- ¥praua miactuduumMpnoBumnap (3-rypyx mnactuguumpiosun KymuMyanap)
Geton MycTaxkamyiMriHM nacaiiTpmacnan KOPHUIMANAPDHH XapaKaTYaHIHTHHH
IT1 naw 113 rava (2...4cm nau 10-15cm rava) ommpany;

- cyeT mnactuuumpniosumnap  (4-rypyx miacTHUUMpioBYMNap  GeToH
MYyCTAXKaMJIMTHHH nacafiTHpMacnaH GeToH KopHIIMacHHHM XApaKaTYaHIUr MHH
kynaitrupany IT1 nan T12 rava (2. 4cm gan 5-9cm rava).

Kypwmm Gosopuna xosupru saktaa 3amomasumii MaxXauHii Ba XOpHXmMii
HILIA0 YHKAPYBYHIADHH KYIIMMYANapH MaBKy1,

Irypyx. Cyoknautupysuu C-3 dopmansurun Ba HadTanuHcy s oxucnoTa
KOHICHCAUMACHHN HATDHii Tyanap acocHuarn Kymmmua. TYx xwurappanrnaru
CYIOKIHK, KYKYH, CYB/a SXIIH 3pHiiH.

Cyroxnantipysan CM® (C-3 mm MomM(UKALMICH) Xap Xun MOJIEKy ISP
Maccatm  monumep  GMpHKMAnapHM  HHFMHINCH. Heiitpannanran HaTp,
Gopmansrernaam HagTamn cynegpoxucnora sa Il-eron CynbOKHCIOTAHH
KOHACHCAT/IAAA ONMHANH. JKHUrappaHru cyBM spuTMach.

Hoden I® nadramn CyMb(OKHCIIOTA, yHIAH XocH 6¥ran Ba yHra yxmam
Gopmamsiiernn  HadrammHEM  To3anam HaBnapunarn  uwnab  uukapwm
UHKHHIWIapHnan oiinanann6 nonukoHmeHcaums MaxcysnotH. Ty skurappasr
paHrim CYIOKJIHK. Cynepnnactudhmxarop 10-03. Cymsdumnanran
TPHMETHIOMOIMENAMUH  TIOMKOHACHCALMSCHHH OJTHTOMHD maxcynotn. Tummk
O3rMHa  caprum  cyiokmnk  Cynepruiactudmkatop  HKHC40.03. Hedes
MAxcyJ/IOTNapuHH MHPOH3NIA BA KATANMTHK KpEKHHraa aKpanub yHKanuraH
cynbgupnanras  apomarux yraesonopomaniapun  dopMansnernan  6mnan
TIONHMKOHAEHCALMANALINATH MaXCyIOTHHH HATpHIA Ty3/1ap KopHuMackuaaH uGopar
Kymmmua. Paurcus, xuncus, 20% CYBJIH 3PHTMA.
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Menamun opmansnernn anmonaxtis caxua M®-AP mapkacu. Menamun,
(opmansnernn,  marpwii CymbpaHMaT  HATMIHM  nOMMKOHZEHcAlMsMAm
MaxcynotH. THHHK caprum cyrokmmk. Byr Gunan vcumim man ytHnagu.

Il-rypyx. Annaccan ATTL Axpunar viab unkapumpars cyasdar Tapkutim
IHKHHIWIAPHHA KaiTa nutamaars Maxcynor. Tyx XHrappanri cyiokmk. Cycr
HIWIKOP/IM  peakumsra sra. Y 3uHMHr TabcupH  Giiuua niacTuukaTop-
crabunnsarop. Beton  kopummacu Bubpauus  Tancupuna H0KOpH
KOWNAUYBYAHIHKKA Ba Ce3HNapiu KaiTa THknaHmMmTra sra. Oprukua MHKZOpaa
KOTHII TEMITH CeKHHIAIIHMIIH MyMKHH.

Jlurtionan B-3 dpaxumsira 6§ nusran JIHTHOCY b haHATIAPHH, LE/UTIONO3AHHHT
omnui sduprapun Hoopranmk Ty3NapH Ba aKpwi KaTOPHHM COJNIUIOMEDHH
Mmaxcynor. Crabunosun sy dexrra sra, spurma CYB aXpanHIIMHH KaMaiTHpany.

Jlursocynsonar  Texmuk monuduumpnanran  JICTM-2. Cyena 3pysuan
KapbamMH cakMuHHM Ba  TexHHK JHrHOCY IbhoHAT HaTpHitHE TabCUpPJIALYB
MaxcynotH. TYK kurap éxu TyK-capux pasrmm CYIOKJIHK, CYB/a SXIIH SPHIIH,

JITM-1 - monudummpnanran marrocynsgatnap. Umkop Gunan wmexamo-
KHMEBHIT MITOB Gepunran MoandHKauMsCH,

XJACK-3 mynn Y31 nomms i ikon KHDHTH/ITaH.

MTC-1. IOkopn érmux COMpTIAp €KH ynapuu Huwiab uMKapumaary
UMKHHIMIADHHA KUPHTHIIH,

Hun-20- uement cycnensmscu Gunan aifra HIIam

Hun-21- npormuon xymx YuMpyBUHIAPHH KMpHTHIIN.

MIIC- popmansnernn 6uan xonnermsaam

OK3WJI (xambumii XPOMJTMIHOCY/Ib(haHAT) HOPHOH MyXHTAA Guxpomatiap
Gunan Kairra munam.

KMB-nurnocyuubummptm Kalbumii  ruapooxcun Gunan  dpaxumsiam
KeHHHYaNHK coga Gunan Kaifra Mmnam.

JICT-MII-1 mmnarunras MOHOCY.ThpUTIH menokHy Ky,

KOZI-C- coancrokun Ky1mm,
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IE-rypyx. JICT-texunx JMTHOCYIb(haTNap 03MK-OBKAT &Ku 03ykKa auuTruy
OJIHIN XapaéHuaa ErounM Kaifta vmwiab MKapHIIna XocHn 6y nanuran Maxcynor.
Tyx  sxwurap, PaHr  EMMMKOK  cyroxmk, CyBOa AXmH 3puiinn. Kap6on
KHCIoTanapHuKr sputmacH. TTOK anamum TIyTapa, SHTaph KHCAOTANapHHHT
8panaliMacH, afaMHH KHCJOTACHHH HuLial UHKADHIIATY YHKMHIHCH, CyBna
AXWH SPHIANM, TYK SIWMT paHrnan TYK Kyn paHrrava. Cysna spuiiquran C-1.
Camuuun kucnoracy, dopmansnernn sa MOH3TAHONAMHHHHI TIONTHKOHIEHCALMS
Maxcynorn. KeckuH xupnm, TYK XKHrap paHr CylokHK. AHHMK MHrHGHp/IHK
TakCHDH Ba XyJa MAcT XaBo o/Hb KHPYBYH KOOHMSTra ra,

Cyena spuiinuran BPTI-1 sa BPIT O 50 kambumit kucnoracy dopmansaerun
Gunan Hatpuii Tysmap apanalmMacHHH KOHJEHCALHs MaxcyJoTiapH JKHrappaHran
Ky10K cyioknk -60°C raua myanamaiiz,

~ Jlurnonan B-1 GeTonnap Ba KOpHIIManap yuys JMrHOCYIhaHATNAD rmOK03a
a¢mpnap Ba aKpH  KaTOpjarM  caHOMEpNap  acocmmaru 0KOpH  dhaon
mnactadukarop. 30% -KOHUCHTPALMAIMK TYK KHrappaHr sputMa éku KYKYH
CYBIa eHr T 3puiin.

20-03 nnacTHukatop. Axpunat  mmnaG YHMKApHIINArY  MULIATHITaH
YHKHMHIIHCH. Kecn;ﬂ XHIUTH TYK JKHrappaHr CYIOKJIHK.

VIIB - mencacann 8UHTTHY/IaH KeluH GyriaTniran 6apaac. T'ymyc moapanap
Ba MHHEpan Tyanap apanammacu, em AUMTTHYIADHHK  Taliépnampaary mma6
"HKapym wukuaucH. Kyliaupunran xann xpmm, TYK KHTappaHrim, Kylok Kkuém
KYPHHMImzArH CYIOKHK.

Kyn rtyramran wmomommr M-1 cynduunanran  eron dopmame  —
Aerunomnuromep apanammacy. Capuk panraan TYK XKHTapPAaHITaua CyloKIHK,

TITI® - nonumepnn tenon. Karammsarop mmrupokuna BOZIOPOA MepeoKcHau
Gunan Qexonnn oxcumnanym Ounan onuHammran deron. Tyx JKHrappaHriy
KYKYH CYBJIH HUIKOPHI SpHTManapza Ba TONAp SpuT™Manapaa axum spuiigu. JIMT -
TaTIT SUKHHIMIAP acOCHIArM KymuMua, Jurnocyndanatnapun KabLMi X0p Ba

KanponakTam crmMpTiM  pakumsicuau ¢oTopearenTHEn  MmNaG YHKapHIIaru
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TEXHHK TaNT YMKMHAWIADH GUNaH Kaiita mmjam Maxcynorn. TYK xurappanr
KYPHHMIIZArH K§mumua (JIMI™-X), ékn o4 panrgan TYK JKHrappaHrraua KYKYH
Xomataarn  kymumua (JIMI-II). Onguuman 3YPUKTHDHITAH TemHp GeTon
KOHCTpyKumMsnapuna, xamma  IoKopu MyCTaxkam  apmatypa  nynatim
apaNnaliTHPHIITAaH  KOHCTPYKLMANap/ia KY/IAHWIMIIN  MaH  KnMHAIH, DLK-
Kanbumii uMTpuTHI dunbTpaTH.

Jlumon kucnotack nuna6 HHKADHIIIATH KYTI KOMIIOHEHTIIH YHKHHIHCH.

Tapkubuna xamma kamncus MEJloCcanH, Wy  kymmaaH Xap xmn
AMHHOKHCIIOTANap, OPraHMK KHCIOTANAp, GertomuH Kammi  Tyamapu Ba

UHKHHAMNAD  (OKCWl 9MKMHZM), GOWOK HmIaG UMKAPHUIZATH  YHKHHIH.
Kurappaurnm,  oxcwiam KOarynisiuMsianran  cycnemsus KYpHUHHIIMIA.
Cycnensusnu cyspa SpuiiiraH  Xonatra ¥rTkasmm YYYH yHHM CyB Gunan
dpanamTHpumaan onmn 4% HaOH spurMacza mxku coar nasomuza 60-70°C
Xapopataa xusgupum 3apyp. IOC depmuar COMPTIM TacTHHKATOp meHTa
IPUTPHTHH MIIAG YMKAPHIINArH KyuMua €pIaMun MaxcynoTw, Tapkutu HaTpuii
opmuaten cysmu spurmacu KHEM XOCHI KHIyBuM Mommanap, TNO/IMCTIHPTAAp
(MoHomenTO3pHTPHTIAp, nomme‘u'roapln'pmnap) Ba 03 MHKIOpAA Kalbuuii Ba
HATPHI a30T Tysnapuman ubopar. Maiina kartux xucm 3appavanapu oprad
CYIOKIMK  KYDHHHIIMAArH  9YKHHIMTHK TYK KHTappaHT CylOKITHK. All®-3M
aueToHo opman nermmm cmona. Hmixopwuii KaTONM3aTOp MINTHPOKMIA ALETOHHM
(opman nerun Guman TIONTMKOH/IeHCALHSIAM{ar | Maxcynotn 65% nan omwk
KOHUCHTpAUMAIMK 3PHTMA MLIAKOTOPTIAHIUEMEHTHY HmIaTHITaHna Getomna
KYWIHMYaHH caMapazopuruny ommpanu. Tascus stHnaguran MHKZAO0pH -0,05-2%
Gornosun maccacunan.

IV-rypyx HYK — HEHTPa/UIaHraH Kopa KOHTaKT. Cyndaxucnoranapun HATPHIi
ha Kanbimii Tyanapuum acocunaru Kyluumya, TyK JKHTap PaHIJIN CYIOKJTHK.

KYHP - xopa HeHTpa/UTaHTaH padMpunnaHran koHTaxT HelTpaianran

HOPHOH TYNPOHHM CyBNM 3puTMacuman ubopar TVK HKHTap PaHTIIH CYIOKJIHK.
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TK)X-10- 31in cumixonar ga TKXK-11 metun CHIMKOHAT HATPHIA0Y CapHK, TYK
KHTap PanriM THHHK cyloknuknap. YCII- kopa cyndatim mmkop, uemonozanu
Huuab uMkapumaarn xymumua MaxcynoTH, Tapkubu opraHmk Ba HOOPraHuK
MOanapkH Mypakkab cysm apanammacunan u6opar. Msuionadt M-1-wedroau
COMAp  MMCTHIUIADHIAH KEPOCHH MWKOpMii  Tosanamia Xocun Gynamuran

HHKHHOWNAPUIAH OnMHanurad (Hadren Ba OpraHuK KkapGOHAT KHCIOTANapHH

HaTPHI Ty3NapH) Maxcynor. CIIA®-cymnnii IIACTHOHLMPIIOBYHM KYuMMua,
Hedms xnMé mmna6 unxapumpary HMKHHIM CYnoapoMaTHK KuCnoTanapHu
HATPHil Ty3napunad mGopar cymmm oputMaCITI-M- carxu-¢paon xypummmmm
y3rapTupras cyHsmii KyIuMya, CoByHnamupuaran MOQJIaNapHH Ba OKOPH
érmK Ba HadTeH kuCnOTanapuu HATPHA Ty3NapHH apanammacHam CyBIH
3pUTMAacH YK KHrap paHrm CYIOKJIHK, TTAII-mmkopn
anuimMHIMacThgukatop. Llukiorekcan Ba umKkiorexcason MOHO-THKap6oH
KHC/IOTaNapHu HATpHil Tysnap acocuparu KYIINMYa JKHrap pasrim CYIOKJTHK.
TIMINI-coBynnasran umxop, TapkuOHzIa coxa Hatpuii ér KHC/IOTANADHH HATpHi
Tyanapu 6op COBYH XummH TYK kurap padrm cylokmmk. BJIXK-cysna spuiiguran
COBYHNAWTHPWITAH CAKM4, OKap CyBnaphard (eHoncus SPUANNraH CaKHYHH
HIIKOp OnnaH cosywnamran MaxCynoTH aGHEeTHH KHCNIOTACHIAH XOCHT 6yaran
TY3NapHH  apalauIMACH, TYK ON¥a DAHIH  KAHMOKCHMOH macca. TTOJIX-
EMUIKOKIMKHH NacaiTHpy sy, YpMmoH kumécunn deHonu, TV JKHTap paHraaH,
KOpa paHraya, XapakaTdaH cyloKTHK. Y pMOH-KiMECHHMHT Kymumaacu-JIX]] xopa
PaHIH EMMINKOK CYIOKMK - yin NaOH Ba Ca(OH), sputmanapn 6unan HOPZIOH
CaKHHCHMOH KOHLETPAaTHH HeWTpanam Wymu Gunan omuHaau. Kanponaxram
munab  wMKapHar®  MmKopwit xomnuk-IICIIK.  Kanposaktam  mmna6
“HKapumaarn épnaman Maxcynor. Iuknorekcan xasomu OKCHJUTAaHHIIM/A XOCHI
Oynanuran Hatpmit TY3NapHH CyBIM SPHTMACH  KYPHHMIUMAArH €épnamum
MAaxcy/noT KWrap paHriaH TYK Kurap paHraua cyloknuk. Kanponakram wumna6
HKApHIIZATH y3rapran wmkopMa kommuk IICTIK- M-2. Kamupsim éxu

KayCTHK Ccoxa GWiaH Y3rapTHpWNraH WMK/IOTeKCAHHM XaBOMH OKCHIUTAHHIIIArH
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HOPZIOH KYIIMMHYa MaXCyJIOTIapHHN HATPHIl Ty3apiHu CyBM apuT™MacH. Mexanuk
KYIIMMYaCcH3 HOTHHHK JKHTap PAHTIaH TYK JKHTap PaHITayva CylKIHK.

X ] aH MY, I'H

Arunnact (Agiplast) cyngutnanran Hadramus opmanserun Gupukmanap
acocunark maxcyior. Mmuia6 unkapysun Rhona (®panums).

Hzona ®M -86 (izola TM+86 ) cynduunasras menamus topmansaernn
caxuanap acocupar kKymmmua Va6 unkapysun izola Bachemin(®PT).

Konrnact  (Conplast mi) cyndmpnanran menammm tdopmaneaernn caxuy
ACOCHIArH KyIIHM4a.

Kopmuxe (Cormix).Huuta6  unkapysunKopmukc (Cormix) cyn¢mupnanran
MenamuH HadTanue dopmanbaerua Gupukmanap acocunaru Kymnmya. Munab
unkapysun Rhodia (Byrox Bpuranus).

Kpuso dmonn  (Chrisafluid) cyndmupnanran HadTanmH  opmansaerny
Gupukmanap acocunaru maxcynot. Muna6 unkapysun Chriso(®panums).

Jlomap /1 (Lomar D) cyadwupnanran nadramm dopmamsaernn Gupuxmanap
acocunarn maxcynor. Mmuia6 unkapysun Diamond Shamrock (AKIII).

Menment (Menment JI10, wmenment F) CynbUpNaHraH MenamMuH
thopmansaernn cakuunap acocunary KymnMua.

Maiirn (Mighty). Hmna6 unxapysuu Holchmiy SKW (®PI) cyndmpnanran
MeNaMHH opMabaern cakHwIap acocuaary Kymmumya. Muuiab gynkapysun: Cao
Saop (SAnouus).

Tlepamym ®(n F) menamun cyndathu Thunk cysmm spurmach. Ilepavun @
(TMepamun Fn)- menamun cynsoHaT ox pasrmm KyKkyH Ba nepamus QIT (nepamun
OIT) maknuun yaraprupran Menamun cyndarnu CapHK paHI/Ii CYBJIH 3PHTMACH.
Mmnab unkapysun: 000 “Vpannnact”.

Tlporapn (Protad) oxcuxapGon KHCJIOTAJIADHHHT  MaXCyJIOT/IapHAaH XOCHI
Gynrannap acocunarn kyummua, Mmna6 uukapysun Protext idustriss (AKI).

PeoGunn 2000 cyrok runeprmactduxarop Tapkubu XJI0pcH3, LeMeHT capdu

400 xr/m* nan xam 6ynmaran I0KOPH cudpatyin Getornap yuyn unwiab YHKAPHIITAH.
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Xap xun wmomekynsp Basmmm cyndaHatiM monmMMepnap acocupary cysna
apuiiguran Kymumya, Munac unKapysun: JlioGepeuxuit kom6unar CMHK.

®monmakc (Flyimaks) cyndupnanran nadranun tdopmansaerun Gupukmanap ‘
acocupard kymumya. Mimna6 unkapysun Maxfer (Aranus).

®moxe (Flyiks) ysraprupunran aKpWI TIOJMMEP ACOCHNArH KyKYHCHMOH

Maxcynor. Tascus stunaguran MuKz0pH 0,2 -0,4% uement maccacuman. Hia6
unkapysun VinaVil S.P.A MAPLU rypyx (Mramms).

Cunornact Cynep (Siloplast super) cynupnaHran menamun dopmansnernn
caiii acocupark kymumya.  Mmna6 umkapysum Sealocrebe Group Byiok
Bpurauns.

TICIT (PSP) ¢ramun  opmansaersn Gupukmanapuna  cynsdmpnanran
acocuparu Kymumaa Ipotex Hunytpuc (AKII).

Mengmokc 1641 F (Menngnyx 1641 ®) spurmanan nypkab Kypuram itymm
Gunan onuuanuran nonukop6okcHiar acocuuaru Mmaxcynor. Capuk pasrim KYKYH.
a6 unxapysun: SKW (®PY).

3ukamenT-O D (Sixament) cyndmpnanran menamun (dopmansiernn cakuy
aCOCHIArH KyIHMYa, )KHIapPaHT CYIOKITHK, 3HUITHTH 1,23kr/n. Tascus >tunanuran
mukzopy 0,6 -3% uement maccacunan. Mias unKapysuu Sika (IlIseyapus).

3uxa suckoxput-JIOHE (Sika Visko Creete) makmm  y3raprau nonuxap6o
kHcnoTanap acocuna y4 6yrunparu THIEPIUIACTH(HKATOD, KHrappaHr 3pHTMacH
KYPHHUIIIATH MAaXCy/OT 3HwiMry 1,08 kr/n.  Apmartypann EeMHPHINIIHHA
Ky3raTyBus XJopun Ba Gomka Monnanapra osra smac. Taecus s>Tunaguran
muiziopu 0.2 1.4% uement maccacunan. Mmna6 uHKapysuu Sika ([seuapns).

3uxa Buckoxpur 3 (Sika Visko Creete — 3) Geron Ba Kopummanap yUyH
WaKkJM  ysrapraH  nonukapGoxcunar acocHnarn  yyuHuM  6yrunpmaru
cynepruiactudpukarop. Swmn pasrau Maxcynot, suanurn 1,09 kr/n. Apmarypann
CMHDHIIMIIMHY 103ara KeNTHPYBYM XJIOpMA Ba Gowmka Moajanapra ara smac.

Tascus stunaguran TOKOpH XapakaTyaH GeTomnap ydyu Mukzaopu 0.4-1.2% ya-
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yannan swunaHTHpysum GeToHnap yuyH uement Maccachman 1.0-3.0% Sixa
(IIBenapwus).

Buka Buckokpur -5(BuKa Bucko Cpere-5) Geton Ba xopumManap yuyH
AK/IH Y3raprad noimkapGOOKCHIATIAD acocHaaru cynepruiacTHukaTop. Xupa
KypuHUIaru maxcyniot, suwmarn 1.1 kr/n, TICIT (PSP) drrannn dopmansaernn
cynbupaHras GUpUKManap acocHaaru Kymmmya, Mmnab uukapysun Protex R.
ApMaTypaHu eMHpHWIMIIMHH 103ara KeNTHPYBYM XJopHmiapra sra G6ynmaran
I0KOpH XapakaTuaH GeTOHIap y4uyH TaBCHS ITHIYBYH muxaopu 0.2 0.6% ¥3-
Yaunan swanaxyeum Gertomnap yuyH uement maccacuman 0.3- 0.8 % MmnaG
unkapysun Sika (IlIBeuapus).

3uxa Buckokpur -5-600-5-800 Sika Visko Crete -5-600-5-800. Beron sa
KOpHUIIMAanap — y4qyH MAKi4 y3raprad  nosukapGoOKCWIOTIAp — acocHuaru
cynepnactudukarop kurap panrim, smwmarn 1.1 kr/n XHpa KypHHHIIAAru
MaxcyJioT ApMaTypanM eMMPWIHIIMHH 103ara KeNTHDYBUH KyIIMMuara sra
Gynmaran 1okopu XapakaTuaH GeTOH yuyH TABCHS STHNATUTAH muxaopu 0.2-0.6%
y3-yaunan swnanysum Getownap yuym 0.3- 1.2% uemenr maccacunad. Mmna6
unkapysum Sika (Ilseiiuapus).

Anmument  ®M  32(addiment)  y3ox  Bakr TabCHPJIM  YHHBepcan
cynepractudukarop (90 mumr), TlonmkapGookeunar acocumarn JKHMTap PaHIH,
suwmrk 1. 14kr/n cyloxnmmk kypunnmmnary maxcynor. Tascus ITYBYH LIEMEHT
maccacknan 0.2 0.6%. Mimnab unkapysuu Angiment Sika (®PT).

Amument  -®M 40 y3-y3upau 3uuiaHyBun  GetoHnap  yuyH
NONMKapGOOKCHNAT aCOCHAATH  CYNepIIACTU(MKATOp, KHrap paHr CYIOKJIHK,
susmry 1.05 kr/n, apMaTypa eMEPWIMIIHEH 103ara KeTPYBYM XJopHuaIapra sra
omac. Tascus sTmnamuras MUKIOPH ueMeHT Maccackman 0.2-2.5 % Mmuta6
unkapysun Angument Cuka (®OPT).

Annnment OM 62 (Typryn sddextim N0/IMKapOOOKCHNIATIAD acCOoCHaark

cynepruractuukaTop.  ApMaTypaHM — eMHDWIMIDMHM  jo3ara KeJITHPYBYM
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Xnopuzuiapra ara amac. Tascus stunaguran MHKIOPH LEeMeHT Maccacuman -0.2 -
1.8%. Mimna6 wnkapysan Anmument Sika (®PT).

Betokem JIIT maxmm y3rapran Ba TapxuGuma xamncws JHrHOCY IhaHaTap
acocunary kymumya. Muiab uukapysun ¢upma Betonr penmuck (Hopeerus).

BPJIA (WRDA) maxm y3raprax Ba KaHncus JHrHocyndaxatiap acocunarn
Kymumya. Hnna6 ankapysun ¢upma Crac (Byiok Bpuranus).

Inactument BB40  (Plastiment BV40). Monnpmmpnanran  xanzcus
JHTHOCY Ib(hOHAT/IAD AcoCHAArH KyMua, Hwnia6 unkapysan Sika (Dpanips).

@H Jlnkeunar BC y3 makmmu Varaptupran kaunpcua JHrHOCY NhaHaTap
AacocHnaru MaxcynoT Muuiab unkapysan ¢dupma Woer manh (®PT).

Anmmvent BB-3 KUrap PaHryi 3pUTMA KyPHHMIIMNArH 3uwimry 112 xr/n
maxcynor. beron Ba KOpHIIMAanapra rugpoM3ONsLHA  XyCyCHATHHH Gepanu.
ApMatypaun eMMpHIMIIMHH 103ara KeNTPYBYH Moajanapra sra smac. Tascus
STHIIAMHIaH MHKIOPH LEMEHT MuKaophaan 0.2 -0.35%

6.2. Ilnacrapuunpnanras NOpTAAHAUEMenT
l'ltmcmd)mmpnman TOPTIAHAUEMEHT THAPAaBNIHK GOFNIOBYM Momma — YHH
mpmax-mueuem. IKIHHKEPHHH  Ba ruapodun  KymmMMuanu, rumc Gmnan
Oupranukaa Maiina Tyiu6 onunamy,

Cupu daon  kymumua cudatuna CynbGHUT-CIMpTH  aunTKHY 0,15-0,25%
MHKIOpHAA KypyK Momga XucoGuman KYmunanm. Tnactuduumpnanran
UEMEHTHH MYXHMM XyCYCHATH GeToH KOPHIIMACHHH TUIACTHKNHIHHH OMpanH.
Hamwxana:

a) Geron KopumMacumn KOMIATHPHINAA — MEXHAT XakMmu nacasam,
GeTornam resnamanu, MHWOoOTIapAa GeTonny éTkasum cudatn omanm;

6) Geronna nement captu kamasnu;

B) CYB LeMEHT HucOatH nacaifmm XHcodHra GeToH Mycraxkamnuru Ba
COBYKKA YMIAMITHIIMTH OIIamm.

Bup xatop omumuap Ba TankukoTummap TIOPTNIAHALEMEHTIAPHUHT  Gab3n
Xoccanapuru, arap ynapra opraHuk cupt chaon mommamap (CAM) kmpuiica,
AXIMHIAN  MyMKHH = OKAHJIMTHHM = aHWKJIaxuiap. ByHma  ueMmeHTHMHT Y30K
CaknaHMwza  GaoinMrH  HYKOMMIIMHM - KaMaiTHpHum, CyB  TanaGuaHIMKHH
NacaiTHpHI, KopHMmIManap Ba GeToH apanaliMaNapHHUHT  TUTACTHKJIMTHHK
OUWHPHIL, CyB @APANMIIMHH, KATIAM/IAHWIIMHH KAMAHTHDHII, LeMeHTIAPHHHT
YHAAMITHTHI HHH SXITANALT MyMKHH GYnamm.

CAMnnnr Gapua Typnapu ynapuusr LEMEHTJIAPHHHUHT  XyCYCHSAT/IApHra
KypcarazuraH —Tascupura Kapab MKKMTa  acocwil rypyxra 6ymaHagm:
MIaCTHPUUMPIOBYM 11e6 aTanyBUM Xamaa LeMeHT KYKYHHHHHT CyB Ownnan
XYINAHWIHIIMEE  OWHMpYBYH ruapodun Ba YHH mnacaiTupyBuH ruapodo6
rypyxnap.

Inactndupnosun  Kymumuanaprs  kupuTHIHE O6upurun 6ymu6  C.B.
IMlectonepos Takmud atran. Vnapuu xnvmkeprn runc Gunan Oupranukaa
TyHMIIA XaM, KOpHIIMAaTH Ba GeToH apanammara xam KHDHTHII MyMKHH. By
KYMIMMYANADHHHT TIOPTIAHIIEMEHTIAPATH Herapasuii  MHKIOpH GOFIOBUM
Mozianap MaCCACHHHHI 0,3%#ra TEHrAup. Byryuna
4COCaH  JIMTHOCYNb(OHMM > KHCJIOTANIADHHHT  KaNbLUMINM  Ty3napunaH
Tawkwt  tonysun CCB, CHOB nap xymammnany. CAMHMHG uemeHTra
TARCHP  KWIMII  MEXaHH3MM  WYHAaH  HOOPAaTKM,  MOPTJAHALEMEHT
sappadanapu cys GwmaH apanammmna Y3 cmprura nacTHUpIOoBUN
KYIHMYaANADHUET MOJIeKyTaNapHHH aGcopOLmsaiiy. Bynna nnactudupnosun
KymuMuanap  runpodmumMk  XycycmsTH  Tydadimn  uemest 3appavanapu
aTpodHNa YHHHr THAPONH3IAHYBYH KylAMuanapy GHPHKHIIATA  TYCKHHINK
KWIYBYH CYB KOOMKJapw io3ara Kemummra caGaGum Gynamm sa 6y Tydaiinm
HEMEHT apaNallIMACHHUHT XaM1a GeTOH KOPHIIMACHHHHT CHIDKYBYAH/THIH OPTaIIH.

Iy 6unan Gupranmkna mnacTudmumpnanran KYIUNMYaNapHH  LeMeHTra
KHPHTH/IMIIM  LIEMEHTHH GOMUIAHFHY KOTHIDMAA THAPAT/IAHMII TeTHTHra Ba



KoTHmMra canbuil Tancup kypcaramu. IlnacTuduumpnosan pdexTn uemenT
MHHEPOJIOTHK TapTHOHTa, Xoccanapura, KyIIMMYaHUHT MMKIOPHTa GOFIHK.

Mmnab uwkapum TexHosoruscH Kyiuzarn cxema Gyitimua omi Goprazgn.
Tnactudmmpnanras uemenTnapnan rox myana6, rox 3pu6 TypyBun €ku rox
Kypu6 TypyBun GeToH Xamna Temmp — GeToH KOHCTPYKLMsANIap Ba KypHiMmanap
scamna GoifanaHNIn TABCHA ITH/IANH.

IInacTuuuMpnanraH  LEMEHTHH XApAKTep/M XOCCACH LIEMEHT XaMHPHUHH
KOTHII MYIaTHHH CeKHHJAWHIK, GeToHHM apMaTypa GHIaH KHMCHAmMMIN
MyCTaXKaMIINTHHH  KamaiTHpMaiimy, fedopMaTHB Xoccanapd sXIIHTaHATH,
AAp3MMKNAD XOCHT OynumuHM  onpgueu onanu. Imupamiammm  xapaéuu
CeKHHNAMMINK  MyHOcabaTH GuiaH  GeTOHHM  HCCHK/IMK AXPATHIIH
CeKHHNIAWANY, XapopaT YTKa3yBYaHJIUIH OLIANH.
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6-yuzma. Ilnacmugpuyupnanzan yemenm uwirab QUKAPUWL MEXHONOZUACH

By xoccanapu rumpotexmux Geton wmnaG umkapumna Gebaxo  1eb
xucobnanamy. Ilnactuduuppnanras  uementiapan 4YydyK cysnapna HasGaTtma-
HABOAT My3nall Ba ODHIN, HAMJAHMII Ba KYPHIl MyXHT/IApHIA MUUIATHIATMIaH
GeToH Ba TexHHK GETOH KOHCTPYKUMSNAD YUyH TABCHS 3THJIAIML

6.3. T'uapodo6 noprianauemenT Ba Kymmmuanap

Iuapodoé mnoprnamanemenT - rumpasnmk  GOFNOBYM  MOMAA, YHHHT
TapknGu Gupramikna maiina TyHHITaH UeMeHT kiMHKepH, ruapodo6 kymumua
Ba rUncaas ubopar.

T'unpoho6 kymmmuanap GeroHnaru FoBaximMk Ba Kanuiapiap AeBopiapura
runpood xoccanapunn Gepysum mommanapmup. T'mmpodo6 KyIHMyanapra
MOJICKyTA/IaApHA TY3HJIMIIM KeCKHH aCCHMETPHAra ra OY/iraH KYITuMIHK OpraHuk
MOZnanap KHpaaH Xamza ynapHu GeToH Ba KOpHMIIMalapra KyHMoarn makcamaa
Kymmnagu:

- FOBaK/lap Ba KaNWUIApAap ACBOPJApHHH Xamza OylOMJIADHHH CaTX HHH
XYITAHHITHHY KaMaiTUDHII YIYVH;

- XaBo onub KWpyBUM EKM Tra3 XOCHJI KWIYBYH, XOCHI Oyiras ras
Gymumikrapuny runpogoGnIaumsIamHHY Ky3aTyBUHIap;

- GeToH KopHIIMACHHH GOFIMKIIMIMHH Ba XAPAKATHAHIIMTHHH VIApAa XaBo &K
ra3 nyQaxnapuHu GUp XHNIa XOMWIAIIraHA XHCOOGHTa OIMMITH.

Tunpodo6 xymmmuanapusm GeToH Ba KopHmManapra cys HUTapyBYH
XoccanapuHy GepHIl MHTHYKA JEBOPJHM MOJUIAPHHM, KOHCTPYKLMS 3JIeMeHTIapaa,
PE3epByap, JIOTOK/Iap KOTIAM/IAPHAA, XaMAa LEMEHT GHaH CYIOKTHKHH TabCHp
STHII HMKOHHHHM GapTapad) THII 3apypHIa MoJUTapHH pe3epByaplIapHH Ba GOIKa
103a1apHA HAMJIAHHIIMHA TEXHOJIOTHK €KH MIHEHHK HyKTau HA3apHaaH MyMKHH
GynMaranna xymmmy Kyaa camapagopauaup. Tunpodo6 kymmamvuanap Tascup
omum ddexTura kipa yu rypyxra 6ymmnamm.

l-rypyx @enmmtokcuchiokcan 113-63 (cobux ®ICS50) THHMK XapakaTdaH
CYIOK/IHK, CyBla 3pUMAiIMraH >MYJbCHA XOCHI KWIYBYH  KyIUHMYaHH
KHPHTHJIAIIH GETOH KOPHIIMACHHH V30K BAKT XapakaTYaHJHIHHH Cakjiab Typans,
aMMo GETOH MyCTaXKamJMrHHHM nacaifmmura onuG kenamgu. BeToHra MCCHKIMK

MILIOBH GEepHINH TABCHS STHIMANIH.



AmomomeTuncHIMKoHaT Hatpuii AMCP-3. Metanu amoMuHuMiiHH HATpHA
METHICHIKAHAT GHIaH TawcHpiamys maxcynotd, Panrcus éku caprum CYIOKJIHK,
Cys 6unaH Xap kaunait nuc6atnapna apanamTHpany.

Inacr WL Ioprnaun uemeHTna Ba LUIAKOTIOPT/IAHL, LEMEHTAA TaiépiaHras
Kopumma Ba GeToHnap yuys ruapodobusarop. Kymmmua Tapkubuna apmatypasu
CMUDHIMIIHHA  j03ara  KeITUDYBYM  Xnopwmnap — iyk.  Kopummanapuu
KATIAHMACTMTHHA BA SWOBYaH KoGwmstunn ommpagy. ITnactudmumpnosun
TabcHpra sra. Beton (3putma) kopummacura kjmmmua KYPYK €KHM CycCrieH3us
KYpUHMImIAa kupuTHnagu.  Tascus  STwnaguraH MuKaopu-1,5%  uement
maccacuiad. Munab unkapysun: OAO «Crenctpoii MaTepHaLIap».

2-rypyx Tlonurunpocunokcannap 136-41 (Cobuk T'KX-94) Ba 136-157M
(cobux  TKXK-94M) stunauxnopcunantu ruaponMsnaa  Xocwl Gynanurad
STHIrHAPOCHIOKEH nojmMepH. AkTue Bonopon Mukiopu IKXK-94 na 13... 1,42%,
TKX-94M  pa-1,76%  xypcatwiran Kymuumuanapaas - doiiganasrasna
KopumMaHuHT Xapopatn 30°C pan ommacymiru Kepak, KOPMIIMAaHH 3JIeKTPO
KH3MPHII MAH STHIAIHM.

KOMJI-C-komruiekcs OpraHo-MHHepan KymnMua Hatpuii Ba cyabduaHO-
ApoXoKanu GapAaHHHT CyBIM 3pPHTMAcCHAA COATNCTOK YCHMJINK MOMMHMHT TYFrpH
SMY/IbCHACHAAH  ONMHANMIAH KYIIMMYa CyBAa 3pyBYaH Ky4alTHpHIraH
mactuduumpanosun daommsatra sra (35...45% ra)

Tomirunpocunokcannap sa Gomka Kymumaanap 2-rypyx ruapodubusatopiap
cndaThia MIUIATHIAANTaHIapaa GeTOHHH CYB IIMMYBYaHIMTUHK 2-4,9 mapoTaba
(28 cyT. cyur cuHanranna) nacaiTupHmM Kepax.

3-rypyx CCII-TlenasoneHsn HOPAOH ONTHH TyrypT Ty3/18pH 04 CapUKIaH 04
JKHrap paurny, Boaopox kypcarruuu PH=7,39 cuptu Toprammen nacaHTUpani.
Omuncumkonar Hatpuit IKXK-11, oy CapHKJaH JKMrappaHraya THHHK CYIOKJIHK.
3-rypyx T'mapodo6  kymmumuanap  GetoHsm CyB LIAMYBYAHITHTHHA
nacaiTupuLIapy kepax 1,4-1,9 mapora6a (28 cyT. cuHOBRAH KeuH),
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Tuapodo6 KymuMuanapHu TabcHp STHIN MeXaHHIMM myHgan ubopaTkH, ynap
UEMEHT ruapoMaxcysioTiapy GwmaH y3apo Tancupnamwb Mmafina roBakiap Ba
Kamuuiapnap Aesopiapuaa kyAa maifa TOMYMIap KYPUHMIOMAA 9YYKUIIADM Ba
ruapodod KopumManap Xockn Kunany. ByHuHr HaTiokackna KaiTHIm Gupranmkka
ora KOHTAKT io3ara KeJlaly Ba yHIA CaTXMi My3MIl Kywiap FOBakjiapAaH CYBHH
utapuG unkamunap. Tunpoob kyummuanapuu camapanopmuruem TOCT 30459
Tanabnapu 6unaH MocHAmTHPHG GETOHHM CYB HIMMYBYAHIATH napakacu Gyiinua
Gaxonamany. Cys WHMyBYAHTHIHHUHT KaMaliHm KypcaTkuan (Macca 6¥inua) Uy
topmyna 6¥itrua xucobnanamy:

U=W"W.%

W Hajopar Tapku6im (KIuMuacu3%) HamyHaNapHHHT CyB LIMMYBYAHJTHTH.

Wa- Acocnit Tapku6u (kK HMUani%) HAMYHATADHUHT CYB UMy BYAHIHTH.

Iement Tnanmnapuna ruapodod kymmmuanapum KyJunaHmmy 3¢9 Ba 6up Xun
TapkHOIH WaknaHMmKra  kymaknamany. By Makporosax (FoBaknap pamuycu
10MKM nan xam) yraamu Ba MUKZOPH KAMAHHIIMIA XaMAA LEMEHT TOI MACCACH
Oy#imua ynapun Gup Tekucsa xoinamumm udona stanagy. Kymumuam uement
TH3NUMJIApUA MaKpOFOBAKJap MHKAOPH KyMM4Yach3 TH3umiapra kypa 2-4
maporaba xam. Kouna 6yiimua makpSrosaknap Gepk, TYFpH ainaHMa, 4eTnapu
TEKHC makira sranup. Ynapausr ymuamnapu 0,5 nan 0,05 Mm raua uerapaza sa
ymuamu 0,1 MM s FoBaknap xympok Gymanm. T'nnpodo6 kymmmuanap uemeHTt
THAPOMAXCYNIOTIapHHH MoaIMduKaumsicura kymaknamamy. TagkukoTinap myHu
KypcaTanux, KOMIUIEKC OPTOHAMHMHEpAN KyIIMMua KOMA-C vmnarwmvmm
THAPATMAaxXCy/oTnap opacuia relbb XONATAArM TONATH BAa WHIHYKA WIHATM
KaIbUHI IHAPOCHIMKATIAPHH MUKIOPH Kymaimmmra omnb Kejany, HATHXKana
UEMEHTTOIIM M4KH Ty3HJIIMIIMHUHT JHCTIEPCIIMIY OWany Ba y GUp Xl Tapkubmiu
6ymm6 xonamu. OprosamuHepan - Kymmmya KHDHTH/ITAHJA CTPYKTYpa XOCHI
Gynumu HaTHKACHAA LEMEHTTOIINA 103ara KeaquraH SHIH MaxcynoTiap ¥3uHHHT
Tabuatn Gyiimaa HHK T1y3m KYumMiranaa  Xocun - GynamuraH  sSHTM

Maxcynotnapaas gapknanmaiinm, ammo ancop6ums Gornauran cysHM KymairaHu
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xucobura KOMI-C xymumuanu GeToHnapma Vpraua 3UWIMTHHH Ba
MYCTAXKAMJTUTHHH OIIHINH Ky3aTHIIALH.

I'napoho6 xymumaanapas no/napHu Ba JEBOPJAPHH KOMIAIITHPHI yuyH
doinanaHmIraHa MyXUMEHH, yJIap Ky/UIaHauras énmanap, CyBoKIap, EnuuIHm
Tapkubnap GWNaH KUNCIAWMIINTA XANAKAT GepMaliIuMKU aHMKIAI Kepak shbHH.
Tanpodo6  kymumMuanapum —KyiaHanuraH UeMEHT Typura Kypa TaBCHs
STHNANMIHH MUKI0pH 6.1 xkansanna kentupunran, Kymumuanap muknopu Geton
Ba KOPHUIMA/IAPIA KYPCATHIraH KaTTANMKNAH OWIMACIMIH Kepak, MyHKH Ky
MHUKIOpIA MINNATHICA, 3WWIMCH, MyCTaXKaMIIMTH Ba CYBra YMIAMIMIMLH
kamaiumura  caba6  Gymmum  mymkun.  Duapodo6  xymmmuanm  Getom
KOpHIIMANIapiHH éMOH Ba eTapJii apalalITHPMACIIHTH XaM GeTOHHMU CyB UTapyBuH

XOCCANapHHH NACAHMIINTA OJTHO KEJTUIIM MY MKHH.

Tuapodo6 KymmmMuaAIAPHA TABCHS ITHIAINIAR MHEKIODH

Kagsan -5
Toprnana uemenr | Ilement Maccacuaan % Kypyk Moagasmnur MHKI0pH
TYpH . 113-63, AMCP- 136-41,136- I'kne-10
3 KOMI-C 157m I'ex11,CCIT
Onywii Te3 KOTYBYH. 0,1...0,2 0,06...0,08 0,1...0,2
Cynbdarraua 0,03...0,1 0,05...0,07 0,05...0,15
Gaprowmm
Inactuduuupnanran 0,03...0,1 0,03...0,5 0,05...0,15
IInakanopTiasaLemMesT 0,1...0,2 0,06...0,08 0,1...0,2
Tlyuuenon 0,1...0,2 0,06...0,08 0,1...0,2

Xopwapa wmnab umkapnaysun kyummuanap. Creapar umek (stavinor

Z,E)- xaTra caTXy 10311 CyBOK MILIAPH YuyH HaBOMMIITHK s(dexctin runpodo6
areHT Asmsruumn Tascup (aoimaATHra sra (CyBaa YcamuraH YCHMIHMKNAD XOCHI

OymuHumann  ommumm  onamu)  kymwmmm  muxgopu-0,1...1,0%  uement
Maccacuias, nab yuKapyBam:

3A0 Espoxum “Creapat kamsumii” (stavinor Ca PSe), cysok KOpHIIManap
YUyH KaTTa caTxu 103amu ruapoo6 aredt kyumm muknopu 0,2...0,1% uement
Maccachnas mmtab ynkapysun: 3A0 Espoxum.

T'unpocpo6 E (HIDROFOBE) kypumnmn kopummanap yayH raapodo6 aresr.
IInactudmmpnosun gaommsarra sra. Cyrnmu-capuk éku capuk cyiokmik. Llement
KOpHIIMAJNApra KHPUTHUI MMKAOPH-3% LEMEHT MACCACHIAH, OXAK-IEMEHT
KOpHImIManap y4yH 4...5% LIeMeHT MaccacHiiaH, 0Xakjii KOpHIIManapu yayH 7-
10%.

Hua6 unkapysun: TKK ¢upmacu (Croenns). Cementon E (SEMENTOL E)
wiacTHGuImpioBur (HaONMATIH, KYPWIHII KOpHIIMANAPH YdyH -3% LeMeHT
MaccacHziaH, 0XaK LIeMeHT/IM Kopuiimanapra3-5%, oxaxum kopummManapra 7-10%
uuiab uukapysun: gpupma TKK (Crosenus).

3uxonaiir  (Sikalite)kypwmnm  kopummanapu yuys rumpoo6  Kyuumua,
Tanpanr, yHum omgMHIaH LEMEHT Ba KyTHM — KypyK KOpHMIIMAcH — Gunam
apanamupum  kepak. Kymmm muxnopu 2% uement maccacumad, Mmnab
unkapysuu Sika (Ilseuapmsi), KykyH-3uunmry 0,8kr/M® roBaknukka GoFnaHran
xonna mavepuan capgu 0,5kr/m® 2-3 Katnam IUMMIOMPYBUMHM CypHIN TABCHS
STHNANM.

HMunab wmkapysum: SiFa (Iseiiuapus) Betom Ba kopHmmanap yuyH
ruapodoGH3aTOp OK KyKyH, YHH OJIMHJIAH LIEMEHT Ba KyMHH KyDYK KOPHIIMACH
6unan  apanammupmwiamu. Tascus stwmamuran mukmopn 2,0...3,0% uement
maccacunad. Muna6 unkapyeun: OAO «Kypyk Kopummarnap 3aBomuy.

Amnavent  IM2  (Addiment DM2) Getom Ba Kopummanap yuyH
runpoobusaTop. KymuMuana apMatypann eMHpWIMIIHHM 103ara KEJITUPYBYH
xyopunnap masxyn smac. TaBcus atwnagurad mukaopu - 0,2...0,8% uement
maccacunan. Mmnab unkapyeun: Addiment Sika (®PT).
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Onear matpwit (Liga natriumoleat SO). Beron Ba KOPHIIMAJIap Y9yH KyKyH
KypuHMIzaaru aon ruapoo6 arent. Tascus STHNaaUraH MuKzopu - 0,05-0,6%
HemenT maccacuzian. Mab unkapysuu 3A0 «EBpoxumy.

3ukarapn-702 B-Aksago6 (SiRagard-702 w Aquahod) Cumkomnm MHKDPO
OMyJIbCHAHN KOHUeHTpaTtH: CyB Gunan ApaNalTHPUIraHaa 10KOPH LIMMyBYaH
KOGHIMATIN CYB MTapyBum WHMAMPYBYH cudaTHAA XU3MAT KMnamm. Capug
panrmm  cyokmuk  0,5kr/M° 3uumukka  sra. Marepuanun capdm  roakmkka
Gornauran xonza -0,15kr/2 . Inmysuan katnamam -2-3 Kamiamzia cypumu Tascus
stwnann. Mmnab umkapysum: Sika (Mseiiuapus). By rypyx KymuuMyanapu
HINOHWIMK Tanabnapu 6yiinya Getonuu CyB IIMMYBYaH/INTMHH NACaHMIINEY 5- Ba
YHOaH KTl MapoTaba TasMUEIamK kepax (28 cyr. Cunopnan KeinH).

Msuoragr — HaTpHil Tyanapunan sa CYBAa JpHUMaHIMraH oOpraHmK
KHC/IOTANAPAAH TapKHG TONraH EFCHMOH MOAAa.

Acunon — nedrs KucnoTanapunas ubopar Gyiran Kyiok cyroxmuk.

Acuion — MeuoHar - HedTh  KMCTOTAMApH Ba HATpHil  Tyanapm
ApanalmMacHiaH TaKHI TONTaH 8FCHMOH Mozia.

T'unpodo6 MOZjanap KaThHil JO3ANAHIAH XONJA LEMEHT Maccacuuusr 0,06-
0,3% muknopuna kupuranamu,

T'unpoo6  noprnanauementan CaKnawiyia, TalMIIAA KaM THUrPOCKOMMK
Xoccara ora, KOpHUIIMA Ba 6eToH KOpHIIMa/iapra  10KOPH XapakaTqaHjurura,
KyJniaif sxofinamum KoGHmsitura sra 6ymumura épnam 6epanm, kotrau 6eton ra
KOpHIIMANApra 10KOPH COBYKKA HYMAAMIIHIMKHH TasMuHnadinn.  Cuppodobnam
Ma®BHOCH Ky#Hunarunapman ubopar: KYIIMMYanap uemeHt 3appaydanap io3zacuna
CCHMETPHK  — MO/IAP  MOEKyNanaphaH —pamuKanan ubopar  Monexymp
azcopOumon  ruieHkanap xocwn Kwnann.  Viiby panukannap runpodo6, suHu
CyB MTapyBuH Xoccanapra sra. Ilement 3appayanapnard XMMOsUIOBYH IUIeHKaap
“TYpcumon” éxu “Mo3anxacumon”, WYHHHT YYYH UEMEeHT V3MHMHT acocHii
XoccacH cyB OunaH apanamranpga  KoTHmEM caknab  komagm. Ilement

3appavanapna  acop6umon rumpodo6 KAT/IaMIapHH  MOJNIEKYNaNapHH KHCMH
%

ruapodod  KymumMuann Tepura GoFmaHraH Xomma cysaa apuMalinuras  xXonga
CYB MTapyBuH Ha(TeHaT kM Kambimit OJIeaT/NIap XOCH/ KHIIaguiap.

T'unpodo6 ropTiaHueMeHTap 3-6 off MoGaitHuna TYHMHTaH Ham MyXuTaa
caknaHranna 2,5-3,5% ra maccacu OwIajH, oanui nopTiaHaUeMeHT 3ca 6-10% ra
KysaTyBnap kypcaramu, Gup iimn Kkomnapna caknaHraH ruapodo6 LemeHTiap
6Ynakuanap xocwn kunmaras sa COYMITYBYaH XOJIATHH Cakj1al KoJraH.

Tunpodo6  uemenThn ¥3-y3uman  aommurn ommmm Kyiunaru 6unan
TywyHTHpHnaan: runpoo6 nieHkanapau “TYpcuMOn” Tyswmumu ca6ab 6ynu6
cyB OyFmap Ba yrmepomman ras uemenr 3appavanapuHM  fo3acu OwiaH
TaLCHPNANIMAHH, YHHHT MHKDOJAp3HKIap OpPKaIM 4yKyp HuHra KHpu6 ketamu
Ba YHHHT THADATIAHMIIMHA  KydaiTHpamy, Tuapoo6 xymmmuanap rugparm
AHTH  MaxCyJIOTNapHH  KPHCTAUUIAHUII KapaéHnapura  MoauQUIMpIaHraH
TABCHDP  KYpCaTamM, LEMEHT TOIIMHM HHCOGATaH 6up xun maiina 3appauamm
TYWHWHHE  XOCHI 6ynumura  kymaxnamany, T'unpodo6 nopTnannuemenTay
YCTYHIMKNapH Ky#ugarnnap:

- CyBra TanaGuannuru kamairasnmry caba6mm LUEMEHT caphu xamasnu;

- KYPYK MKIMM mapoutnapuna rumpodo6 uemeHTap GETOHNAaH CyBHH
GyrnaHum Teamurunu nacaﬁmﬁauu;

- rHIpodo6 LemenTaap acocumaru Getomnap xam kanwuiap cypumMk Ba
CYB 10THIIM Gunan XapakTepyaHagH;

- T0KOPH COBYKKA YHIAMITHITHK,

Tunpodho6 uementrn ommuii UEMEHTAAH AKpaTHIN yCymmapu:

1. Cysim crankanra 6up unManM  uement comuHanu. I'mapodo6 nement
CYB I03aCHIaH TUIEHKA KYPHHUIIA EHmany, onaumit LemenT — qyKamu.

2. Kypyx 103ana 5-10 r uementau HMHIHYKA KaTjam Xosatna éifunanu sa
Karnamra 6up Hewa ToMuM CyB cenmnamm. T'unpodo6 uementna cys Tomun
KYPHHHIIANA KonmamH, oanwiina Te3 muMu6 onamm.

3. KypyKk craxaura spumraua uemeHt CONMHAIM acTa-CeKMH CyB KyHMmamm.

Arap runpodo6 uement 6ynca, cysy Gwran apanammMaiinn, 1-2 coatnan cymr
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YHH TYKMII MYMKHH, LEMEHTHH KOF03 Baparura cernca — y Kypyx 6ymm6 Typamm.
T'uapodo6 uement, Guprmam HaBbata, y3ok Macodara caknam, Tammm Tana6
KWIMHraHaa (cyrnu, penrms wynnapm), THAPOTEXHHK HHIIOOT/NIAp,
THAPOM3ONALMOH CyBOK KOPHIIMAnapH Taliépnaaa Ky uiaHunanm,

4. Tunpodo6 noptnanauemenThn caknama, TAWIMINAA KaM THIPOCKOMMK
Xoccacura ra  KopuuMa Ba OETOH KopHmIManapra iOKopH XapaKaTyaHJINIura,
Kynaii sofnamuu  KoGwimatura sra 6ymmmmra €pnam Gepamy, xotran GeTon
Ba KOpHLIMANapra - I0KOpH COBYKKA YHAAMITHKHH TALMHUHIANIH. I'ugpodobnam
MabHOCH  KyiiMjarujan uGopar: KymMMuanap uemeHT 3appavanap iosacuna
ACCHMETPHK — NO/IAp  MOJNCKYNANapiaH — PONMKANAAH MOOpaT MoJieKynsp -
accopbuMOH MUIeHKanap XocHa KMnamm. Yy paguxkamiap runpoob, sehu
CyB HTapyBun xoccacura sra. Llement 3appavanapnaru  xumosun TIeHKanap
“TypcuMon” éku “Mo3amkacumon” WYHHHT YYyYH LEMEHT Y3HHHMHT acocHii
XOCCACHHH  CyB GunaH apanamrasna  KoTHIDHH  caxnab xonaan. Ilement
3appavanapna ancop6umon rHapodo6 KatiamnapHu XocH 6ynum kapaéuuam
TeINAMMIA  ANCOPOLMANAHTAH MONEKYIANAPHH KHCMH ruapod o6 kymmMmuann
Typura Gomaurnu_xomu CYBAa JpHMAiiiuraH Xamaa CyB UTapyBuM HajTeHat
€KM KanbLMii oneatnap Xocmn Kuianunap.

T'mnpodo6  nopraannuementiap  3-6 oii mobaiiHmna TViuHran Ham
MyXHuTAa caknanraHnga 2,5-3,5% ra maccacu owmamM, ommmii NOPT/IAHALEMEHT
aca 6-10% ra «ysatysnap k¥pcaramm, Gup i KOIIapaa caknaHrad rugpogob
Xonathu caxnab xoran. I'mupodoG uemesrim 3-Yaunan daommrn  ommy
Kyfuparn  Guian  TyiimHTHpnanm, ruapoo6  mieHkanapuu  “Typcumon”
Tysunumn cabab 6ym6 cys Gyrnap sa YIJICHOP/IOH a3 LUEMEHT 3appavanapHu
jo3acH OunaH TabCHpNALIMAFH, YHHHT MHKPONAP3/IHKNIAp OPKANH YyKyp Humura
KHpHO KeTanM Ba YHMHT  rHOPATIAHHILMHE Kyuaiitupann.  Tunpodo6
KYIUMMYaNap rHAPAT/H SHIH MAaXCynoT/1apHu KPHCTA/UUIAHHIIN  JKapaéHnapHra
MOAUHIMpPIAHTaH  TabcHp Kypcatany, LEMEeHT TOWMHH HucHaTaH 6up xmn

Maiila 3appavaiM TYIMIINra XoCH Gymmmmra kymaxnamanm.
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Tunpodo6 nopraanmuemenTay YCTYHIMKNIapH Kyiinzgarunap:

- CyBra TanaGuaHnmry kamaifraHnuru cababnu uemenT caphn kamasam;

- KYPYK MKIHM wapouTiapuaa runpodo6 uementnap Geromnau CYBHH
GyFnatiu Teamurunyu nacaiTupany;

- ruapoob uementnap acocuparu GeTonnap kam kamwuiAp CcypHuLTHK Ba
CyB I0THIOM GMaH XapaxTepriaHanm;

- IOKOPH COBYKKA YHIAMIIHK.

Iunpodio6 uementan ommii nemenTnan aXpaTHII yCyniapH:

- CYBH CTakaHua GMp YMMIMM LEMEHT CONMHAIM, ruapodob uemeHT cys
f03acHIa MieHKa KYpHHMIIMAA EHWnanM, onauit LUEMEHT YyKaau;

- KypyK 103ana 5-10 r. UEMEHTHH MHrHYka KaTiam Xonatuaa éiunanu sa
Katiamya Oup Heua TOMuM CyB cemmnazm. T'unpoob uementna cys Tomun
KYPHHHIINAA KoM, Omnii Te3 wmmmG onamm;

- KYPYK CTaKaHYaHWHI SpDMHraya [EMEHT CONMHAZM acTA CeKHH cyB
Kyfmwnamu.  Arap rugpodo6 uement Gynca, cyB y Gunan apanammaiimm, 1-2
COATHaH CYHT YHM TYKHMII MYMKMWH, LIEMEHTHH KOF03 Baparura cernca — y Kypyk
6ymm6  Typamu. Tunpodo6 uement, Gupumun HaBbatna, y30K Macodara
caknam TamMmmMaa Tanab KwisHrasza (CyBmM aeHrus iyiuiaph), THAPOTEXHHK
HHIIOOTIapH, THAPOH3OJIALMOH CYBOK, KOpHIIManapu Talépnamaa
KYJuaHunanm.

Kymumua TKXK — 94 Ba oxak uemenTra &xu cys GwiaH kupUTHIALM.
Taxpuba wymn xypcaramuxn KymEMuann xupwrHm  ycymn ce3mnapim
KeHraiiMil KypcaTkHumra TascHp KypcaTanm.

Oxakuu cysra commuranna, N'K)K - 94 uemeHTHM TyHMIA KMDHTHIHIIM
onTiMan Hatiwkanap Gepamn. Kymmmua I'KXK — 94 un tyitmuna KHPHTHIHIIH
TEXHONOTHK  XapalHHH Y3rapTHPMainu, amMMo TyiMmI jkapaéHura wkoGHI
TABCHD KYPCATanM, YyHKHM MOPTIAHA LEMEHT KJIMHKEPHHH 103aCHAA KPHCTALT
CHHTHH Ty3WIMIIMHH ~ eHrWUIAIITHDYBYH WHIMYKAa  ancopbims KaT/IaMIapHHH

XOCHWJI KMJaH Ba Y30K BaKT CAKJIAHHIIMHA TabMHHJIANIH. qannnmpwrran
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Kymumua (FKXK-94+Ca0) 1y16 xomim MYIANATHHH CeKMHIAMITHpany. Dusmk
Xoccanapu Kyiugaruya;

= HOpMman Kylokmry % - 26,6;

= TYTHO KONMII MyZnnatiapu, Mus Gownanmmy — 3-25, OXHpy — 8-20;

= caTxXu 103acH — 3200 cm%s;

= MeXaHHK Xoccanapy:

= CHKMJIMIIMra GynraH Mycraxkammuk uerapacu kr/cm? : 28 cyrkana — 532,
uyswimura — 36; COBKKA YMmammirm 6yiimua  Mapkacu 100 wmkra Tenr.
Hccumk  mmnosngan CyHr Gy uemeHTIApHMHT MYCTaXKaMJINTH  HOpMaI
WApOUTAA KOTHMLIMAAH MACT,

By uemenTHH CHHWIH  GuHONapuu TeMUpbeToH KOJIOHHANAPHU
NaiBAHIIAHraH YOKIAPHHH GeToH Gunan TYamupum,

7- Bo6. Yykmaiiguran HOPTIAHAUEMEHT

Mannymky, rugpasmmx Gornosummap  acocupa Talépnanran Getornap
KOTHIIMZA XaKMIA KHYPASAM, YyHKH KOTHII Kapaéuu uykuum Gunam yragm,
Hasopar Ba skcnepumenran- KypcaTwirad, KymuMua —oXakHu KHPUTHIIHIIH
UEMEHT TOUHHH  GOMNAHFHY KeHraiMmuHy Kynaitupany, cupr-taon Kymumya
3Ca  QIMHTaH KeHraliMIHK  Maxkammaiimm, My xucobra  onran xonna
TIOPTNIAHALEMEHT ACOCHIA YYKMAMIHraH weMeHT TapkHOM MINA6 ynKuIran.
Cupr-thaon  xjmumua cudatiaa  raz xocun KHIYBYH  KDEMHHH OpraHmk
cylokmk  I'KX-94 mu 50% CYBIIH MaH 3MYJIbCHICH (3mymramp-xenarm1)
Kymnanwran. Llementra 0,1% mukaopna uemenr MaccacuiaH  KHPHTHATAH
CYHOMDHIMAraH OXAKHH LieMeHT maccacuzian  10% muknopna KYIImaras,
Tampubanap TKXK-94 un Ty3yMHH OOWINAHFMY  KeHraiuuy KypcaTkuuura
wKo6ui TabcHp Kypcatramnuriau Tacauknany. Kymnmaa TKIK-94 sa oxax
UeMeHTra  éku cyB Omnan  kupurmm. Taxpuba rynu Kypcaraaukm,
KYIHMYaHH KHDUTHID yCynm  cesnnapiu kerafimm - kypcarkmumra TabCcHp

Kypcaranu.
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Kymmvua TKK-94 Ba oxax UeMeHTra  €ku Cys GwnaH  kupuTHiazm,
Taxpuba mynn Kypcatanuky,  KupuTHm YCynm  ceaunapiM  KeHraiimm
KypcaTkuumra TabCHP KYpcaTtamm.

Oxakuu cysra conunranaa, I'KXK-94un nementan TyHUIINAA  KHPHTHIHLIH
onTaMan Hatwkanap Gepamn. TexHoNOrHK KAPAEHHM Y3rapTHpMaiimu,  ammo
TYHHMID  jkapaéHura  mkoGwif TabCHP KYpcaTagM, 4yHKH TOPT/IAHA LEMeHT
IIHHKEPHHH  103aCHIA  KPHCTAIUI CHHYHH Ty3HIHIIMHA EHrHW/UIAITHPYBYH
MHTHYKA  ancopoums KaTiamnapu XOCHN KMnamw, sa Y30K BaKT CakIaHMIIHHH
TaRMUHIARIM.  YatHmTuprran Kymumaa  (TKXK-94+Ca0) Ty™M6  Kosmm
MYIIATHHH CekMHamTHpany. QUMK Xoccanapy KyiHparnya:

= HOpMaJI KyIOKIHru-26,5%;

- Ty Konmm mynnatiapw, MHH.Gourtanmmu-3-25, oxHpH — 8-20;

- camxu i03ack — 3200 cm?/y;

= MEXaHHK Xoccanapw;

- CHKHMIHIIATA GY/IraH MyCTaxkamuTuk derapacy kr/om? - 28 cyTkana — 532;

- 9y3nwnummura - 36;

- COBYKKa uHaamiinry 6yiinya MapKack 100 umknra Tenr,

Hcenkmk umnosunan CYHr 6y LemMeHTIapHUHT MYCTaXKaMJINTHHH  HOpMar
luapoutaa KotvwmmaH nact. By nementHu CHHWIH GUHONApHH TemupGeToH
KOJIOHHANApHHK NaifBaHIAHTaH HOK/IAapUHH GeToH Gunan TYIMpHm,

8-606. Cyinparra Gapaomun NOPTIAHALEMEHTIAD

Bynapra: cymsdarra Sapnouumu NOPTIAHALUEMEHT, MHHEpal KyIuMMYany
cyabharra 6apnoun TOPTIaHLEMEHT, cynbharra 6apromm
LUTAKOTIOP TIAHALEMEHT, My LILOJIOH TNOPTNIAHALEMEHTAD KUpATH.

By Gapua LEMEHT/IApHH HOpMan MHHEpaJIoruk TapkubH
KJIMHKEPHH, KYmuumyanap Kymu6 éxu KymMacas, Tyim6

Taltépnananm. Cynsgarra Gapnoumm KIIMHKepaaru MHHepasiap
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Tapkubu Kyiugaruua  6Yimmn  kepax; C:S —50% nmam opTHK Gynmaran,
C3A —5% nan optuk 6ynmaran, Mg okenn — 15%pan optuk 6Ynmaran C3A —

C4AF —22% nan opTuk 6§nMaran MukIopaa.

Ymby uement Mycraxkamnurn 6yimua 300 sa 400 Mmapkanapra GynuHamu,
Mmnab umkapum — TexHOMOrMK cxemachm  ommmid NOPTIAHALUEMEHT  Muiab
YHKapHil cxemacunaH dapkiaHMaing.

Cynedarra 6apaomnn nopraanauement K/IHHKEPHHH MHHEPAJOTHK

TapkubH
6-XKaasan
TemenT muuas wmaput yuyn wnoncep
Kyparmcwwiap Cyanarra Muniym. cyindarra | Hlmkonoprmmanement
Gap Gap cyasgarra Sapaonunumg

% Macca GyHuaa
MHKJIOpH K§1I oMac:
CsS 50 Hopmawtanran smac | Hopvamianran smac
C3A 5 L 8
MgO 5 5 )
C3A+C4AT% macca 22 22 Hopwmananran smac
G¥iua kym smac

Cynsdarra 6apaoman UEMEHT/IAPHHHN MOAIHI TAPKHOH

7-Kagsan
Lemenr Hement maccacuan % KymuMuasap mukiopn
Tpauy..aomua éxu Daonx munepat K¥muvaa
NIEKTPoTepM.
Dochop
Y¥kkan (rmexgan Bomkanap (ramenc)
TamKapmn)
Cynsgarra Gapsonuim Kupuriimaiign
Musepan  xymumaann 10 1an xam smac 5 nau kaM sMac 10 Kupuriwimvaitn
cybarra JlaH KY11 5Mac

Gapiomnry

Cyabgparra Gapomtn | 21 qan kam smac 60 - -
UUIAKOTIOPTAAHIEMEHT Al KY1 smac

Ipanynnanran nomma Ba snextporepmodiodocdop mtaknapna AlLO: 8%
OIIMACIHTH KePak, Cymb(arra Gapnomm rOpTIAHALEMEHT THAPATIAHWIINAA
MMKOHM 60pHYa MacT HCCHKIMK axkpaTHin Grtan XapaKTepiaHHLIN Kepak, 4yHKH
THAPOTEXHHK WHINOOTNAPAA XaM Kynnanunamy. KimHKep KeckuH coByTHmMIIN

TIOPT/IaHIUEMEHTHH  cynbdatra Gapmomsmrunu  ommpany, 4yHKH OyHna

kpuctaumk  C3A  MHKZOpH nacasau Ba WMIIAcHMOH  (pasamm OUIMPHIITaH
MUKJIOpH XocHn G¥mamu.

HMccukmik  muwiopun IOKOPH  acocnu  KanbLmit THAPOCHIHKATIApHU
KPUCTA/UUIAHAIIMTA  XaMAa KIMHKED  IMmaciHu THOPATNAHMLI  HATWKACHIA
ranporpanar — 3Ca0 (ALO;)0; x SiO, (6-2x)H,0 ~ xocun 6y mmuura
KyMaknamagy, Has6atMa-HaBGaT OpHII Ba My3Nall MyXMTHOAa MIIIATHID yuyH
KYMMYanap Kymmm Tascus STHIIAIH, MACANAH a3 XOCHN KHIIYBYH, XaBO 0UG
KHPYBYH, CaTX -(haost Ba X k.

,_ Caknanazm j

G-uusma. Huinab wuxapum mexnonozux cxemacu
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By uementnap OJIIMHIAH 3YPUKTHPIITAH Geton Temupberon
KOHCTPYKUMSIAPHAA, THAPOTEXHHK MHIIOOT/NAp Taléprampa KyiaHamm.

8. Dxzorepmunnk HOPTIAHAUEMEHTIAD

By uementnap nommmit xym MapoTaba My3naml Ba JpMIN, HAMJIAHMII Ba

KypHIll €Ki MHHEPAUTALITHPIWITAH CYBJApAa YyuyK WAPOMTIADAA MULTANIMraH

MACCHB  FHMAPOTEXHHK HHIIOOT/IADHM TAWIKHM 30HANAD ydyH GeToH Ba Temmp
GeTOH KOHCTPYKUMSNAD Y9YH MyIDKannaHra. I'nipatnasmmpaa kam MCCHKIHK
axpata;y, cynbartra Gapnomu — Gupos Gamann Llementra daon ékn umept
KywHMYanap KupHTHIMaiian, kinnkepaa 50% kym 6ynmaran 3 CaO* SiO; sa
8% nan xyn 6ynmaran  3CaO ALO; 6¥mumm kepak. Mycraxxkammmru 6yiinua
MKKHTa Mapkara Gynmxanu — 300,400.

9-606. llyunonon nopraanaunementiap.

Kanimm 3amonnan mammymxw, BYNKOH Tydu OGwnaH Xasonum  oXakHM
apanamrTipu® rHOpaBNMK  GOFNIOBYM  OJHMIN MYMKHHIHIHM 3paMH3JAH  OJIMH
UydyK NeHru3 cysuna 6apkapop THAPARIMK KOpPHIIMANAp Tafépnam yuyH
Cantopun xoHmnarm Ty¢ kymiamras, pumuknap sca Iouuyonn xommnarm
BYIKOH Tyduuu wnuuiaTHmras. Bysaka KymiM4anap KeHHHYANNK MyLUooH
ne6 aramraH, UEMEHTIAP 3Ca — NyLIONOH LIeMEeHT/Iap.

®aon xyummuanap (AMK) maiina Tyiimiran Tabumit éxn CyHBMIT Mozaanap
6ym6, ynap Gornosuun MoamanapHuHT XOCCANAPHHH AXIWIAII YHYH KYUIMIAgH.
Daon MuHEpAN KYWMMYANAPHMHT TaOMMIi Xamaa CYHbHH XWUIapH MaBKys,
Tabunii MuHepan KymuMuanap uykuaamn KHHCNApNaH O/MHAZMIap Ba ynapra
AMATOMHT, TpereJl, OroKa Ba IHIICHMOH MOJUIANAp KHPAIH.

MuatomuT Ba Tpenejlap cHpTKM KYpHMHMULIApHTAH 6up-Gupnapunan xam
axpananunap. Yiap eHrui, mykak, MycTaXKamJIHIH Kam OK — KyJIpaHT, ki capHK

= KyJipaHr kuHCaap 6ynamunap. Xaxmuit orupauru — 700 — 1000 xr/a’.
%

Onomap—ompnammlcnap.xannﬁompnm 1200 - 1600 xr/»® 6y
XWInarn MAHepan Kymumyanap KuMEésuit Tapkuom 6yitua 6up — Gupnapura sxus
Ba (ous xucobuna Kyitunaru Monznanapnax uGopar: 70 — 90 SiO;y; 3 — 10: AlLO;;
1 = 3: Na,OK;0; 1 - 3% Ca0.

Tancumon xuncnap — €p OCTH KyMWpNapH V3-Y3unmam EHraunmam ynap
Opachgary rwulap KyHHINH HATWKACHOA XOCHI 6ynyBun KyfimHam xuHcnap
6ynu6, ynap y3 Xycycuatnapura kypa 800 — 1000°C na KyHQMpHITaH rusapra
yxwam 6¥namm.

Byukon xuucnapn KyIuMyanapra ByjikoH kymm, Tyd, nenrua KYTIrH Ba X K.
kupanu. Knmésuii tapkntu acocan SiO; sa ALOs (70 - 90%) nan nGopar sa 2 —
4% Ca0 — MgO: Na;0 - K,0 (3 —8%) Ba cys 5 — 10%. dazosuii Tapkubu 6yiinga
IOMIIOK wHma, (50 — 80%), cumukar Ba amoMOCHIHKAT Gupukmacunan uGopar.
Tomkymup Ba aurpammr Kyiinuprirasna SiO; Ba kaomumur MHHEpanIapu Ky
6ynran wnaknap sa kymnap onumamm. Bynap rtapxubuna SiO,; AlLOs;; FeO
MHEKIOpH 60 — 65% Tamxun tamgy. Bynapuu daommry éxumrunm KyHIupHm
Xapopatura Gormik. Top (6ammk xatnam) Kylianupuiranna — kapGoHatiM Ba
Cy/nb(aTin mnak Ba Kysuiap oMHamm,

9.1. Cynnnii kucnoranu paon MHHEPaN Ky mumuaanap.

Cynnuii Hoprow daos musepan KymHMyYanapra Kyiunarunap xupazm:

1. ®aon kpemuosem unKHHTIIADH:

2. Ky#mpuiran rusuap:

3. Exwen kynnap sa mnaxnaph:

Bupusun  rypyxparu Moananap kuméswi TapkuGn Gyiimua cesnnapmu
tebpanann Kyiinupunran THMap — KyJICHMOH MOIjanap TapkubHna KaomuHHT
Mukaopn (ALOs; 2Si0;; 2H;0) 6¥aran rwnapan 600 — 800°C xapoparna
KyHQMpHO onuHamm.

Exwmen runnapn sa mnaknapu — Gy Tomxymup, Kypyk Gamamknapmu xap

XWIapHHK Ky#auprasna xocun 6ymysun ankuRgunapaup. lnaknap sappauanap
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0,3 — 0,5 mMxm Gynran wuKMHAMnApaup. ViapHUHT KuMEBMH Ba MHHEPAIOrHK
Tapknbn EKWIraH KMHCIApHMHr Typura Gormuk. [H. Cusepuer mnax sa
Ky/ulapun TapkuGura kypa ynapru TypTTa rypyxra 6ynran: 1 — Tomkymup sa
AHTPALMT KyAIHpWIraHaa Xocwn Gynysum Kymnap Ba mulaknap. 2 — rHumM
jiakap sa Kysuiap — tapkubuna kam mukaopra Fe;Os, kaonuuut musepannapy.
3 - kapbomatim waknap Ba kymnap 4 - cymedatim Kypyk Ganunknap
Kyliqupummuna Xocun 63 1ysun kysnap.

Daon HOPHOH MHMHEpA! KYIIMMYanapra OHDHHYM MKKH rypyxra mjak Ba
kymnap xupanu. Bynapna kpemuosém SiO,, rumrynpox ALOs, Temmp okcuam
Fe:03 mukaopu 60 — 90% rtamkun xunagu. Musepan 6ornosun KyIIHMYanapHu
(paomnurn, seHu opamit xapopatna cys Tancupuma Ca(OH), mumr Gornam
KuiiMaTira sra Gymuuwm ynapemer Tapkubuna kumésmii daon xonataa 6ynran
Momnanap GHiaH TyWMMHTHPWIAIM Ba KaHua Maiina 6ynca, wymua daommmru
oprazu. Kyn Tankuxorumnap ¢uxpuua Si — OH Ca(OH), Tascupnamanu sa CSH
(B) Xockn kunamm Ba sHrH rypyxiap xocwn kwmmmamn, Si — O — H, THIOPOJIH3H
Ca(OH); uu cysna 3puG xonueHTpaums kymaiumm XucoGura Tes yué Gopamm,
IIyHYa KyUIMMYaHH dsiomnru owazy. Kynnapuu dazosuii Tapkubu énnnrunapau
HOOPraHHK KHCMHHH KHMEBHI Ba MHHEDAIOrHK TapKHOMra Kyiaupum Xapoparura
Ba coByTHIW wapTiapura Gormmk. Opatna kyuiapna 60 — 80% ran kpemuesem —
ATOMMHATIIM WIMIIA AYMaJIOK 3appavanapuiaH, Il MoajianaH, Geta KBapiyia,
MYJUIHTAAH, KyHMaraH éamirnaan nbopar.

Hopnon kynmap nact ruppasnmk  daosumira sragmp, akar asTOKJIAR
MIIOBHNA (a0JUMTH OWAIM BA FMAPOTPAHATIAD XAp XHJ TADKMOMM Kamsimil
THAPOCHIMKATIAD XOCWI KWIanM, Kywiap, UUIAKAap, KyHraH IKHHCIADHHHT
Tapxubuna SO < 2%  kyiimaran KyMuMpnapHuHr 3appavanapu >5% MaBXxyJ|
Gynca, ruapasmuK GacMrK KaMasIm.

Bynkon kurcnapmaru ¢aon rmmxosem Ca(OH), Gunan peaxims KUpHmnG
KalmbUMi  THADOAMIOMHHAT, TelbeHMT Xocun Kumamu., 300 — 400°C raua
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KH3QMPWIraHAa yMapHWHT THADABMMK AOMIHrM  omamm, Ca(OH); wumr
KOHUEHTpaUmACH Cyiok (asana kaHua nacr Gy ca, wyHYa KymuMya daon 6nagm.

Kymmnvuann aommrumm  anmmam Y49yH Kopumma TafiépnaHany. YHumsr
Tapkubu 80% - xymmmua, 20% cyHmupHiran oxak — 20% Ba 3% HKKH MOJIeKya
cysiu runc (3%-100%nau opTuk). Hopman kytoxnmuknarn XamupaaH 4x4x16 cm
ymiampa HamyHa Taiiépnanaiu Ba 6 coar nasomuna 80°C xapoparna HMCCHKJTHK
vuiosn  Gepunamy. CYHr HaMyHanapHm sranmmra ma CHKWIHmTa Gynran
MyCTaxkamimir - aHnknanand, 6ynna Ro>1  Re,<8 MIlnan kam 6y macuru
Kepax.

9.2. Mynuonon uemenriap

Tyuuonon nopraannuemertiap HOpMasaHraH TApKHO/IM KJIMHKEPHH HOPIIOH
aon MuHepan Kymmmua Ba runc Guian Gupranukna maiinana6 Tyitum nynu
Gnnan onuuagn. VYnapnarn Cs;A MHKRIOpH 8% [aH OpTMACTHIH N03uM. Yykuuam
KHHCNIAPNAH ONMHIaH (aon MMHepan Kymmmuanap mukaopu 20% pan kam
BYJIKOH JKHHCNIApUIaH OIMHTarIapH aca 30% naH opTyk 6y macuru osum.

Iyuuonon  moprnanauementra  oprukua taomm HODIOH  MHHepan
KyWiUMYanap  KymiasHMmM  TaBcus stinagn. Kam daon Ky mHMuanapam
MUJIATHNMINY  KITMHKep rwxpa'ma.l:mnuna axpab uukamuran Ca(OH), 1ymux
GOFNaHHUIMHM 3apypuSTHHM YaKHpHILIAIH.

Ky#nupunras run, éku éxunrn Kynu 25% nan xam Ba 40% nan OPTHK TyTHO
KOJIMIN BAKTHHH CO3NAI YYyH KYWMIAZUTaH IHIiC Mukiopu 3,5% nan optHk
6ynmaciurn nosum. Kymmnamuran MOIanap MMKAOPH IOPTIAHALEMEHTHHHT
KHMEBHI MHHEpaNOruK TapkHGHra Ba COBYTHIIMII WapouTiapura Goramk 6ymamm.

Vnapna C2S C,AS nap acocuii GupHKManapuHMHr  MuKZOpH  Gomwka
MOZanapHUKHAAH Kynpok 6ynamm.

Tlyuuoson  uementimer  wmna6 YHKapWIauraH - Lexga  anoxuuga
KyWnMYanapay maitnanab sa KypuTum yuyH 6Ynum axpatunamn. Maiinananran
Ba KYPHTWITaH KymuMuanap TEerupMOH ONAMmar Ymaamu  GyHkepra ket

TylWiany, knvHKep Ba runc 6wian Gupranmkna Malinananamn. Kyumvuaanapam
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maiianam ydayH GosFanu ¥3uHH — ¥3u Tosanaliuran Ba GUp BaKTaa KypHTaqHTaH
Ba maiinanaiinuras  xypunmanapnan oiinanasagunap. ITymuosnos uemeHTHH
NO08 >nakaan 85% nau kam GjMaras MUKIOpH §TTyHuA TyiONamH.

TlyiuonioH ueMeHTHH TyTHG KOJHIN Ba KOTHINAA KIMHKEPHH IMAPATIAHMII BA
Xoch Gyiras runpo  Maxcyniotnaphu (aon MuHepan Kymumua GuiaH peakumsra
KHPHIIMII kapaéHiap ytanu. Bomnawruu naspna kiMHKep 3appavyaiapHHH
THAPONH3N Ba rHApaTiaHMiK yrany. Hatmkana kansumii ruapocHnMkaTnapw,
THAPOAMIOMHHAT/IAPH, rHApodepuTIapn Xocwn Gynanu. Anut Ba GenHTnaphu
runpommaiapu Hatmikacuaa Ca(OH); axpanamm. ®daon nyuuonos xymmmua
THPOJH3 BA IMAPAT/IAHMII TETHIHHH OlMpany Ba yHnaH tamkapu Ca(OH), uu
spumaiinurad Gupukmara GOFaimM, KOTASTraH LEMEHTIArH CyBIH SPHTMANA
ym}ur KOHLUEHTPAUMACHHH KaMalTHpany Ba KJIMHKEpIArH KAIbUMI CHIMKATIADHH
mum TeIATHPALH.

[ @on somnsgimmens | [ tormmmmrmy ][ T ]

T e T
[ opmmer ] [ o]
[ Caxram 6ynkepn 1

[ Tenen st |

L [yunonon uemest omGopu j

L Katowram ]

7-wuzma. Ilynuonon nopmnanduemenmnu uwwaab wukapuus
mexnonozuscu

K/IMHKEpHMHT THIpATIaHMIN MaxCy/lOTNapd Ba TMAPABIMK KYIIHMYAHMHT

(haon xomTOHEHTNAapH OpacHnarH peakuMs — MKKHIaMuH kapaéump. Bymma
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Ca(OH); xymumuanvar daon SiO, Gunam Tabcupnamanm sa CSH(B) typnaru
rHapocHnukaTiap Xocun kunanu. ITyuuonon noprnanaueMeHTHHHr KoTHIIMAArH
MaxcyloTIapuHH SKyHHH TapkubH rHIpaBiuK K§IIMMYaHHHT Typura TapkuGura
[Ty LLIOJIOH NIOPTIAHALEMEHT MHKAOPHTa Ba KOTHIN LIAPONTHIa GOFIHK,

Xoccanapu Ba xycyenariapn

Onatna siwwmrn 2,7 — 2,9 r/em’ opanuruna TeGpannG Typany Ba rHAPABIHK
KYIIMMYa MAKIOPH KYTaiiraH capy, y Kamasm. Xaxmuit OFHPJIMTH COuMTyBUAH
xonataa 800 — 1000 kr/w’, svmnanran xonataa 1200 — 1500 xr/a’ Ba KymuMuanap
TypHra GOFJIHK, Macanas, JMATOMHT, TPENe/UTH LEMEHT KaM Xakmuii OFMPJIMKKA
Irammp.

Cysra ranabuannuru nopmiaHnuemeHTra HHcOaTan Ganann, aiiHukca,
UYKHHIM KYPHHAIMIATH KYIUHMYANapra 3ra Gynca.

By my 6nnan TymyntHpanamm: Gy KHHC/IADHH 3appavanapuHH CaTXH 103acH
KyNa pHBOAKJIAHTAH, ITYHUHT YIYH YHH XY/UTAHHIINTa KYTI MHKIOP/IA CYB XaKMH
kepak Gynanm a 6y myuuONOH MOpTIAHALUEMEHTHH KaMYHITHTH XucoGnanamm.
AMMO NyILILOJIOH NOPTIaHALEMEHTIH KOopHuIMa Ba GeTomnap apanamTHpraxna,
TAIMTaHAR, KOANAWITHPraHNA KAMPOK KaTiamiaHamu Ba TyTHO KONMImAa Kam
qYKamH.

Xaxm y3rapHIIHHERET TeKRCTHIH,

IMyuuonon TOpT/IAHALUEMEHTIAD XaxMuaa Oup Tekwcaa y3rapamu, wyHku
KoTHIW Xapaéuuaa daon Kymmmua spkun CaO THAPOCHIMKATNapra Gornaiinm.

Tamna6 xomm myanara. Thmnamum Gomnanmmy 45 MHHYT OJIJHH 3Mac,
oxupu 3ca 10 coatnan xam mac. Xaxmuii Varapuuiapra xam yupaiinu, ayHKu
thaon kymmmuanap opkum xapaxatmarn  CaO JIapHH  THAPOCHIIMKATIApra
Gornatinn. Mycraxkamnurs Gyitnua 300 sa 400 Mapkaniapra 6ymHann. ®aommru
Y30K BaKT 7aBOMHMA CAK/IAHIaHNA NACASH, YyHKH KIMHKED 3appavuanap HAMIHK
TakCHpHIA CyB Gnnan Gupuxamu.
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Iymonon uementnap 10 — 12°C arpodmma Ty™6 xomwm Ba KOTHIN
xapaéwmapu cexunnamanw, -5°C na sca ymyman Tyxtaiimn. FOxopn xapopatna
yniap Te3 TyTHG KONamM Ba KOTaaH, WyHHMHT yuyH ynapu 85 - 95°C na 6yr octina
HCCHK/IMK MUUIOBH Geprin Makcaara MyBoGHIHp .

By ueMeHTNIapHH CyBra YHMAAMJIMIY KYPCATKHYH MOPTIaHALEeMeHTra HucbataH
Ganaun, YyHKH LEMEHT TOWIMNArH rejiib XONATAArH MaxcysoT/iap Ba FHAPABIMK
KyuumMua Ca(OH), HHHr cyBnuM odpurmackaa mmwany.  Tlymuonon
NOPT/NAHALEMEHT IOMINOK Cynbdar cyBnap Tabcupura OGapkapop, HOPHOH,
YIAEKHCNOTAIM CYBNApAa 3Ca YHAAMCH3, 9YHKH 3DKHH OPraHWK Ba MMHepan
kucnotanap Hadakar Ca(OH), Ounan Tabcupnamany, Oanku — Kanbupi
rMAPOCHAMKAT, THAPOATIOMMHATIAD OWiaH KaM  peakuus  KupUmmb,
LEMEHTTOIIMHH Ty3WIHIIMHHA Oy3anm.

Cosykka unnammuinry 6Vitaua mapkacu 25 — 50 umkra Temr.

TTy1mo/10H NOPTAAHLEMEHT NACT HAMM, KyPYK MKIMMZa, HaBbaTMa-HasbaT
HAMJIAHMII BA KYPHII, OpHII Ba My3/jam MAPOMTIAPHIA BA MyXHMT/Iapuia

HIJIATHIHIIHY MaH 3THIAIH.

Yykuw Ba mu;nmn: Gy uemeHTIap IOKOPH  YYKMII Ba  IIMIMI

nedopmaumsnapn (makickinanum) Gunad  XapaxTepiasany, YyHKH —KOTHIIIRA
YHHHT TapkuOHOa XocH GYJiraH sHrH MaxcyJioTnap rejib Xonartuaa Oynamunap.
Xasona kotvmaa — xkamwuisip OGornawraH  cyB OyFnaHanm Ba resIbCHMOH
MAacCACMHMHI  MHTEHCHB  uykumm OomnaHaqgy Ba HYKH  KyWIaHMIUIap
puBOKIaHAIH. AKCHHYA CYB/Ia KOTTaHOa XakMH CYBHH afcopOuMsnaHuuy sa
Kasowa  MaxcyioTnapHu  mummmm Xucobura  xymasau.  Ulymmr yuys
MyLUOJIOH TOPTIAHAUEMEHTAA Taiiépranrad OETOHIAp OMAMH HaM LapoMTAa
yual TypHIIHIIH Kepax.

9.3. Oxax-nyuuonan Gornosan
Oxax — NMyIUooH GOFIOBYH MOIJAHH CYHIMPHITAH XaBOJNM &KH THAPABIMK

OXAKHH Ba BYJIKOH EKM YYKKAH KMHCJIM KyPHTHITaH HOPIOH (haon KymuMyanu
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Gupranukna Tyin6 onmmmHamy, ¢aon CaO+MgO ra xwmcobnanranna Gornosunna
OXaKHHHI MHK0pH Macca Gyitiaa 10-30% 6ymumn kepak. Tunc Tomwu 5% xam
IMac, Xap Xwl KymmMuanap MHKIOpH 5% raua, nopTaanmueMent 25% raua
KywHm MymkuH, daon — MuHepan KyWumMuanap mact cyera Ttanabuan
6ynumnapn  kepax. Oxak — nyuuonoH GoOFNOBYH MOAMaHH HUUIA0 YMKapHux
TEXHONIOTHACH KyHuaarn um3maza Gepmra.
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8-wuzma. Oxax-nyuyonan 6oz106uu mexnonosuncu

Tunpasnnk  kywmmuanap, oxak, runc samukmm, GosFamu Maiinanaruuna
MalilanaHany, KypHTHI apiu exn Kyputnin  GapaGannapuna Tyium Guan
Gupramukna - yrkasunanu sa Ne 008 anakna Konaurn  10% Konrynua
mainananany. OXak-nyLUuoNoH  GOFIOBYMHH Tyt6 KonMmIM Ba  KOTHIIM
Ca(OH), nuur xymumuanarn daon Si0; Gunan Tascupnamysnra sa C-S-H (1),
C-S-H (n) Tummarn THAPOCHIMKATIAD  XOCHNI OymmmmMra  acocnaHras.
YnapHusr xuméswii  Tapxu6u, GOFMOBUHHMEHT Tapkubura, KOTHII JaBOMHTa,
atpod-MyXHT Xapopartira GOF/HK,

Oxak-nyunonon  GoryoBunHn  opamit Xapopataa (0XaKk MHKIOPH Kam
6ynrauna) kornmmnaa (0,8-1,5)Ca0, SiO; - 2,5 H;0 Tapkuban THAPOCHIHKATIAD
xocun 6¥nann. Oxak MHKIOpH Kym Gynranna Ba MCCHKIMK MULIOBHMAA (1,5-
2)Ca0, Si0; - (1-2,5) H,0 Tapxutm THAPOCHWIHKATIAAD XOCH GYmMmu MyMKHH,

Xamma uemeHT sHTH THAPOMAXCy/IOT/IapH  aBBaN CYOMHKPOCKONHMK KOJUIOMZ
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Xonathga  maiino  6ynmmmma, cyemm xym MUKJIOPHHH  ajcopOumsinaiim.
Tunpocumixataap, THAPOAMIOMHMHAT/IAD Ba GOWKA Kamblwii ruapar GupHkManap
Xocun GynraH capH cyB KuméBmit ancopbuMoH GornaHamy, LeMeHT TomH
SHYAHAMM,  TYNQMPrHWIapHH Maiina Ba fMpHK  3appavanapu  ymymmii
MOHOnMTra afinananu. Kywmmwann akmus moamack CaO Gunan KOpHIIMaHH

daxar Ganaun HamimMruna Taliépnanann. Arap rumpar MaxcysIOTJIapHH XOCHJI

6ymumm yuyH cys erapnu 6ynMaca, yHna ueMEHTHHHT KoTHmH TYXTamaiinu.
Oxak-nyuuonon GorosunHAAr Xoccanaph:
Suamarn- 2,2-2,7 r/em® opamikna TeGpanamu sa Y KY/UIaHMIaSTran KymuMya
TypHra GofHK,

Xaxmuit OFMPIHIY — counnysuan xonataa 500-800 kr/ M’ 3yunanrans Xonaa

800-1200 kr/ m* na.

Cysra TanaGuannurn kymmumua Typura GOFnaHraH XONAa: BYJIKOH JKHHCIH

Kymumya 6Ysica cys uemeHT uucbatu 0,3-0,35, uyxkan xuncnn Gynca 0,4-0,5 ra
Tenr. Tymud xommm mynnatnapn — Gommasmmy 25 My, OJIAMH 3Mac, oXupu 24
coatnan ke smac. By xocca oxaxmm xymumuany, MyXHTHHHT XapopaTura Ba
Hamwmrura GOFIHK.

Yyxum Ba mmmm - KypcaTku4iapu onamii nopTIaHaueMeHTra HucHaTan
NacTpoK Ba 3-4 MM/M TeHr Ba Gy GOFIOBYMHMHT KamMyHmMry ned xucobnanamm.

Mycraxxammura 6yiinua 50,100,200 Mepkanapra 6ymuHagu. ITact wxoGmit _

Xapopatnapaa Oy GorsoBum  acocmmarm GeToHNap MycTaXKamJMrH  KeckHH
kamasizu Ba akcur4a 80-100°C na joxopn nammmkaa MYCTaXKaMmJIHK HHTEHCHB
yeamu. @akat Hammik 50-60% nawm ommacuTH Kepax.

Xaso 6apkapopurs — Oy LEMEHTNapHHHT XaBo Gapxapopiuru macr, HYHKH

rejib KYPHHMIIZArH LEMEHT SHTH MaxcynoTiap, KYPHHHMIIMAA w4yKanu Ba
MHKPOZap3NUKIap Naino Gynamm, HaTwkana LEMEHT TOmM Ba TYIMpruynap
opacuna xuncnamum - Oysunamu. Kameumit runpocsnmkatimn KOJUIOHIapH
XaBONArH YTJIEKHCIOTA TabCHP 3TagH, y LEMEHT TOMMTa Nap3nuKap opacHIaH

yTh6, Kambimii xapGomat Ba KPEMHE3eMHH KyKyH XONatha XoCH KHJIAIM.
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Bornosummu 6y xoccacunm AXWHnAW yayn 15-25% noprnasmuement KyMHImm
TaBcus sTHnagM.  Ioptnanauement KHpHTHITaKAa  yHparn Ca(OH), Gupurau
HaBbatna xasomarn CO, Gujan peakumsra kupumanu sa CaCO; XOCHJI KHJIaju,
B3 Ty3yMHH SHWIAHMIIATAE Ba MyCTAXKAMJIMTHra épnam Gepanu. Tunc Ba
aHrunpatin - (5% rawa) CaCe, uu KHDHTHIUHMHT  XaBora GapKapopiHruHu
OwmHpany.

Cysra ummammwmra — GornorumHu 6y xoccacu Ganaun, cynwgar
eMHpHTHIIHra Gapkapop.

Coaymmmawwm—sii‘nna 10-20 upknra Temr.

By Gornosumnap acocuna  macr Mapkanu  kopumma  Ba Getomnap
Taliépnamna KynnaHunagy.

9.4. Oxak-ky/um GornoBannap

Yuwby Gornosunra — THApPABIHK Moananap kupann. Vem KYPYK KyJIHH XaBOJIH
CKH rHIpaRTMK OXakHM GMpraTMK;a MaiizanaG omiHamu. Oxak MuKzopn 50 %,
THIICTOMH 5% rava apanamTupnG omuHazy. Oxax-kynmu GoFnoBuMHHHT TapkuGH
EHWIIFY KaTTHK TyPHHHHT MHHEPaN KUCMHHH TapKuOHra GoFHK.

Macanan: kopa sa Tom x}”'m.aplm kynu 60-80% 6¥nca, oxax 20-40% OJIMHAIM,
Hmnab-umkapmm rexsonornscy KyJ, OXak runcem Gupranukna maiinana6 TyiHG
Onnmnan u6opar. TyTi6 kKomumm Ba KoTumy (aon meraxaonuEMTHM OXak Ginan
TavcHpramyenura acocnamra. Bympa Kanbumii rumpocummkar, THAPOATIOMHHO-
CHTHKATAAp Xockn 6ynanunap. By Gornosun KYNa CEeKHH KOTallH, MyCTAXKAMITHTH
OMpHHYH yu ofina nacr. Bornosunny  xammuit OFHDNINTH COYMIYBYAH XoJaTaa
700-800, swananTupraran xonataa 900-1200 xr/ M’, cysra Tanabuarmrs 0,25-
0,30, cys ymma6 rypum KoOwmasTH  nact. Mycraxkammirs 6yitnua
50,100,150,200 Mapkanapra  G6yimHamn. Oxak — KyJUTH  GOFJIOBYMAADHHMHT
KOTHIIH HCCHKIHK MILJIOBHAA Te3NAmAany, aBTokias HILJIOBHAA MYCTAXKAMITHTH
15-25 Mnara Tenr wmaiina HoHanop GeTownap ommmr mymxun, Tlact Xapoparzaa

(-10°C nact) oxax-kymm GoFNoBUMNApDHMEr  KoTHINM  KkeckuH CeKHHIAmAnH.
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Bapxapopnurusu omupum yayn — 20-25% riopTianmmemeHT KYIINII  TaBCHS
stmnamn. Oxak-kyJutn  GOFNOBYMNAp CyBOK Ba FMINT Tepym HIINapuaa
KYLmaHunamy.

10-606. LIIJIAK BA HIJIAKJIH IIEMEHTJIAP
10.1. IlInaknap Ba y1apHHET TYpJapH
Hlnakaap 6y HKKHIaM9K MaXCy/0TAAp BA YAAp KOPA PAHITIH METa/IApHH EKH
KaTTHK EKWIFH KyTHDHIraHa Xocwn Gynamu. Knméswii, MuHepanorsk Tapkubu
KaTTa werapajia yarapajy Ba KHHCIAP TApKHOHIa, EKHIFH, METAILT TypHTa GOFIHK.
Kyn wmerannyprus miakn kumésuii TapxuGum GyiiMua noprTiaHgueMeHT Ba
T/MHO3EM TapkuOura skumiamand. OXupurH BakKTraya GOFIOBYM Moznzanap

HuLIa YHKAPHIIH y4yH (akaT AyManoK MmaK/ar A0MHa NUTAK/IADH HILIATHITAH., ‘

Xo3upru naspaa onMMIIAP TOMOHHZAH 3neKTpoTepmodiocop miaKiap Ba XK.
HMILIATHIHITE MYyMKHHIHTH HCOOT KHIHHTaH.
Momnua munaknap

Temmp xom amé xyiinupaéran BakTHOa KapGOHATIAD EKHIFMHM MHHepan
KHCMH Ba KOMIOHEHTNApH GWIAH peaKimsra KMDHINATH BA OCOH SPHIUTHraH
kanbuMii Mg CuIMKaTIapu Ba  AMIOMOCHIMKATIADHHH XOCHN KHJIAIM. By
Gupukmanap 1400 — 1500C spuiinmnap Ba WNakaM JPHTMA XONjAa IMeds NaH
uMKanwiap 1ToHHa uysHaan Ypraua xucobma 0,5 — 07 kr. Tomkon Xocwn Gynanm.
Knmésnii Tapknbm: - nomHa mnakmapu kuMEBHI TapkuOu JKUHCJIAPHUHT
Tapkubura Gornmk Ba omatia: CaO, SIO, AL,Os, MgO, FeO ONTHHTYTYPT
Gupuxmanap CaS, MnS tamxwn stamm Ca0, SiOz, AL;0s, MgO muxzopu 90 —
95% TamKun sTany.

Knmésnit Tapkubn 6yitiua qoMHa mUaknapy NOPTNAHM LEMEHT KJIMHKEpHIAaH
(akar Gup Xun KommnoHeHTIapHM HucGaTH GMnam akpamu6 Typau. naknap
THIPABJIHK aKTHBIMK JapakacH HKKHTa MOAY/b Omnan mdonanaHany: acocin
MOTyJTh
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Ca0+MgO
Si0; + ALOs

By monynnu comnm  xuiimati G¥iinua mnaknap Kyhugarunap 6wnaH  dapk
KHJIaZH; ACOC/H, YHHHI MOAYNHM > 1 faH kym éku TeHr, HopzioH AC < | 6uppan
KaMm. AKTHBIIMK MOAy I Kyiinnaru $opmya opkamm aHHKJIaHaH

ALOs
SiO;
JloMHa WNaKNIAPHHHT THAPABIMK AKTHBIHIHL Acocwii Ba aifHuKca aKTHBITHK

AxM=

MOZYJIH OUITaH Capy OMIAH.
I'pasynnanran mnaknapsm ruapaBIMK aKTHBIHK cudar ko3duumenT Gunan
Gaxonanmmm kepak Ba y TOmIKOMZAr:m Ca0, ALO;, MgO, SiO,, TiO,, dous
MHKI0pHra GOF/HK Ba Kyiinary opMyna opKaiH aHHKIaHAH:
CaO+ALO;+MgO

Si0,+TiO,

CK=

By dopmynara, arap MgO muxnopn mnakma 10% raua 6ynca mmnarunamy.
Kyn 6ynran xonna xyitunarn ¢6puymumn doiinananmnanu:
CaO+ALOs+ 10

CK=
Si0z+Ti0, + (Mg O -10)

Cudar xosdduumentn xarnua Ganann 6¥nca, nomMHa TomKONMHHHT THOPABIHK
AKTHBJIMIH myH4a 6anann 6ynamm.

JomMEa mUIaKIAPHEAT KNMEBRIE Tapkuin
Cexnn cosyrwiran mnaxnapna CaO, - SiOs, AL,O; 6unan TYmMK GornaHran
6ymm6, -2 Ca0, Si0,, pankunuT 3 Ca0, 2 Si0,, memumt — 2 Ca0, AL>0;3, Si0,,
okepmanut 2 Ca0, Mg02, SiO; kabn GupHkManap Xocun KTagy. Arap CaO > 44

—46% omica, yHna mnakiapHuHr 3appavanaph y3 — y3unaH KyKyH Xonatra yTagm.
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Minaxnap MgO, yHUHT rHApaBMMK AKTHBNMTH XM TabCHP KypcaTagM, aMMo
MHUKIOpH — 15 — 20% nan omvacury Kepak.

MInaxnarn AL,O; axtusimrimy OmMpanyraH GHpUKManap XoCun Kuamgunap.
Kpemrmit oxcunn SiOsmnaxnarn muxgopu NOpTIaHAUeMenTra Huc6aTaH Kynpox,
ynap COBYTHIIraHOa KPHCTAIIIAHMANIH Ba M KYPMHHIIHAA KOTHO Konamm.

Fe;O;-mmmamuGymunrmpwmxoccacm'amcnpxypcmai’um
MnOuubr muknopu 2 — 4%pan ommmu MYMKHH 3MaC, YYHKH Yy ULTaKHH
(dbaomnurunm) nacaiirupanu.

Jomua mnaknapuunr munepanormk TapkuOH Ba Ty3HIHIH
Ilnaxnapnapuusr Tysunumm  Ba asoswii TApKUOM  yNapHM KHMEBMIE
Tapkubura, COBYTHmI ImapouTHra 6OFMMK. AcCTa-cexuH COBYTHIIZIA  ACOCHIT
LUUTAKNAD TYINK KPHCTAUUIAHUIIN ymuanawm. Viap 03 KoiraH mumacHMmon
MOIIa MHKAOPH OHNAH  leMeHTHaHraH KPHCTAULT KYPHHHIIMIATH Xap X
Gupukmanapnaan uGopar KOHTTIOMHpaTHH uoza Tammiap.

Tes cosytmmzaa acocwii MUIakNap 3pHTMACH TYJIMK KPUCTA/UIIAHMANIH Ba g
apanawm Ty3wMmmra sra 6ynagu. Tapkubuna 6-8% MgO 15-20% AL>O; 6ynran

HIAKNapaa sHr MyXum (asanap 6y et JIGDHHT AHOPTHT, MEPBEHHT. ACOCHH
uulaknapna acocuii  Gupukmanap 6y (2 CaO, SiO, 2 Ca0, AL;O; SiO; Ba
Gowkanap), Hoponnapaa (2 Ca0, Si0;) asoprHT Ba X K.

Homua mnaxnapun THAPAB/IHK XyCYCHAT/IAPH
Onnuit mapowtnapna cys Gunan GupuxHmEna nespmu momHa LIaKIapu
Gaonnurukm  kypcarmaiinmnap sa KOTMAMNap. AMMO TankukoT/Iap LIYHH
KypcaTanaku, WUIAKNapHarM  KpHCTAWT  ku WHMIIACHMOH  hasanapunaru
MOZyiaNapra MeXaHHK, KHMEBHII Ba HCCHKIMK OMILIAPHH TABCHD ITTHpMIICA, ynap
CyB OunaH TasCHpamanyu sa THAPABJIHK KOTHINTA KOOWmmaTH omamn. Harmwkana
AHTH, CyBHa JDHIMAIMTaH MOIJANAp XOCHT KHIHHAIN Xycycan, rensenur -
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2Ca0, AL;0s, SiO, _ ommmit Xapopatnannept 6ymu6, Ca(OH) Tascupuma cys
Gunan ot I2pOHTNApaa KOTYBYH MAXCYOTIAD XOCHT KHIagu.

Oxepmannt - 2 Ca0, MgO, 2 SiO; omamii wapoutna sa HelfTpan myxutaa
THApataunAra Konup smac, ammo Ca(OH), Tascupuna y C — S — H(II) xocun
KHJIMO runpatnasany.

Toptnannuement KIHHKepuHA Mubepam B-2Ca0 - Si0, omguii Xapopataa
CekHH ruapatiasanu sa C-S-H(1), C-S-H(2) xypunmmuna suru MaxcynoTiap
Xocun kunagu. 2Ca0 - Si0;  omaumit IapOHTIApIA JKY#a CEKHH TMIpAaTIaHAIM
AHTH MaxCyNoT/ap XOCHIT KMy,

Xapopar  140-150°C raua KyTapuiranna ymu rumpatianmm KapagHu
Teanamany  Ba C2SH(A), CSH(B) kams it THIPOCHIHKATNAp 103ara Kenamu.
I'nppasnuk baomwmrusn  xyrapumm yuyH
AKTHBH3ATOPNIADHHH KYIUMII TABCHS 3THIATH.

Onatna wmkopnii aKTHBH3ATOpNap cHdaTHAA OXak BAa NOPTIAHALEMEHT
KyJnanamm, ynap cys Gunan Tavcupnamysuna Ca(OH), axparagu.

Cynsdar AKTHBH3aTOpnap cudaTHaa — runc éxu AHTHOPHA Ky AnaHagn.

Acocuii nomHa wnaknapy 44 — 48% Ca0, 35 -38% Si0, 5 - 10% ALO3
Jiapnan nbopar. Bynap 5 — 10% oxak éxu TOPT/IAHALEMEHT TabCHPHIA MIITKOPIH
AKTHBJIAIIVILTA Y'Y Keajuiap Ba MacT acoc/iu THAPOCHITMKATIAD XOCHT KWIHIIra
omi6 kenmamu. Xap xun TapkuOIH wakTH INNIIANADHA THAPABINK AKTHBIMIH
HCCHKJTHK M

LUIOBHJ1a KECKHH OIIANH.

KOTHIU  KapaéHuHM

I'panyananran 3MieKTpoTepmodocdop mnaxnapn
By typnaru mnaxnap dochatm munepan xom aménap — docopurnap sa
anmaTMTiapHKH — onmuit docdop axpatH6 ommm YUyH ynapra 3ieKTpoTepMuK
OB Gepuuina Xocun G6¥mamuran KymunMya Maxcynotnapaup. 17 docdopnan —
10 — 127 ninaxnap xocun Gynazm sa ynap KyHunarunapnan uGopar Ca0 — MgO
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HuruHgucy 80 — 85%. OAnexTporepmodocdop WTAKIAPUIIAKOTIOP TIAH/LIEMEHT
LAl YMKAPHIIZA HIIATHIIALM. By mnaxnapna Kyliunarunap 6ymimm kepak:
Si0, - 38% nau kam smac
Ca0 + MgO - 43% nan kam smac
P,05 - 2,5% nau kym smac

I'panynananran éxuaru maKnapu

Vnap xykyHcumon Tomkymupan 1500 — 1700C na ékmmuna xocun 6ynmanm.
YnapHuHr MuHepanM KucMuEM YTXOHanaH spHraH mulak KypuHHmMIA qUKapub
ONMHAZM Ba CyBOa rpaHyumaHagn. VYiap acoca waddod kucnoTanu
deppoamomcinukar wumanau ubopar 6ynamu. Tapxkubuna 85 — 92% raua Si0,,
ALO3, F,0 masxyz.

Bynap 6up xun xumésnit sa (pasosmii Tapkudra sranup. Euunru rpanynnasras
IWIAKNAPNAH  TaiépniaHTan GOFNOBYMNAD ABTOKNABAA KOTHIIAA THIPOrpaHar,
Mypakkal Tapkubym GHpHKManap XocHn K6 KOTaJH.

Kenr Tapkanran 3-5% CaQ TapKuGM EHWIFH mUTaknap Guman 6Mp katopma

Tapkubuna 30-35% CaO- rpauysnanran TOWKO/MIAP XaM yupaimu. By tomkomap

Gornoeun Momnanap Taiiéprammna 6e6axo xoMm - amé xucodnanany. Kam CaO

EHHJIFH IPAHYJUIAHraH LUIAKIIAP ¥3Hua KOTHI KOOWIMATHra 3ra 3Mac, aMMO 0XaK
Ba IMINC EKH MOPTIAHILEMEHT KOPHIIMACHTa (80 — 200° C Xapopataa) cysau
HMCCHKIHK Grutan nuios Gepuica daosmiry omanm,

Tapxubuna CaO 25 — 35% Oy/ran éHwIFM mUTAKIAPTa 03rMHA 0XAK Ba THIIC
Kymmwica ysrava KOTHII KoGHIMSTHIa sra. Euwrru TPaHyJUIaHTaH MIIAKITH
Gornopuwiapsn  aBTOKNABIApHA KOTMIIMAA  TMAPOrPaHaT  KypHHMmUAA
UEMEHT/IOBYH MOANANAP, CeKAH KPHCTA/ULTAHYBYM Mypaxkas Tapkub/In KOMIUIEKC
GupHKManap XocH 6¥namy.

Kopa Metamnyprus casoarnum UUIAK/Iap  BA META/TYPr Wiakaap MapTeH
Tiedb Japuia YysHOaH, NYNaTAaH OJMHTaHAA Ba BarpaHka reys Japaa 4ysHHH

SpuTraHza Xocwn Gynanu. Mapren neusnapuma acocuii OKCHIUIAp Ba BarpaHka
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OKCHIUIADHH - HMFHHIMCH KHCNOTAIH OKCHIMap HWFHHOMCHIAH H0KOpH Ba kjm
Mukzopna FeO, MnO, MgO Jlapu MaBxyn.Acocnii Mapren myiakiapaa  Meramn
KyluMyanapu Xap I0MM MaBiKyz.

By uinaknap TpaHynnaHuMainm, ynap  acra-cexum COBYTHNAnHM,  1OKOpH
acocnu 6ynranm yuyn yJap TYIMK  kpucTamuiasamym sa Tapkubuna ymyman
wHwa 6ymmMaiinu. Bornosupn Momanap Mmna6 yukapum yuyn CaO, SiOym
TOKOpH Tapkubmu  deppoypan Ba depposananuii Spuranna  xocmn 6ynran
[IMakap kaTTa  KM3HKHMIITa sramup. By mnaxnappa, onataa, kym  mukgopna
Kanbuui  opTOCHIMKAT 6ynrann yuyn, ynap cosytunranna CeS mu  xocmn
Kuub mnakuu yHra covanu.

Meramnypr UNaKnapHUHr  Xammack, B-2Ca0 Si0.Ca0 AlLO; nan
TALIKAPH, oanmii Xapopatna CyB Ounan TabCHpnamMainy, Ammo aBTOKJIABNIApaa
HCCHKJIMK HULIOBM  TabcHpHaa THapatianany Ba xotanu. Kotumu astoxnas
wapoutnga B-CaS, C,S mapuu runpatnasu6 C,SH (A), xamna CaO ALO;,
CaO Fe;0; naprm 3 CaO(ALOsFe,0;) x Si0; x (6-2x) H,0 xocun KWIHHHITHTa
acoCJIaHraH. ABTOKJIaB mapon:una CaO éxm runc KHPHTHIMaHIH,  uyHKu
Oynap mnaknapau THAPABJIMK  XYCYCHATHHH EMOHNAmTHpanH, Uy HKY 10KOpH,
acocaH  KanbLmii TUApOCHWIHKATIAD  Xocun Gynanu pa B-2Ca0  Si0,
PHAPATNIAHVINMHA CeKMHMAM THPATH.

Arap asToknag KOTHWINAA IIaK TapkubHra OXakJaH, rurchaH, Mmaligananray
KBapu KymHIaH = u6opat Kymmumua KHPHTHNICA, KYTI MUKIOpHA SHrH LeMeHT
THAPOMAXCyIoTNapH 103ara Kenagu sa TOKOPH MYCTaXKaMTHKHM TakMHHMabIH,

Jomna UIAKAAPHE rPaHy/Liam (daonmurunn OLIHp HII)
Bornosun MOAnanapuu Taiiépnam yayn mymxamianran ZOMHA ULTaKIap
TPaHy/IaHanM, seHU Xaso, 6yr éxu cyB Gunan Te3 cosyTumanu, 19 acp
YpTanapuna oumnran mnax IPUTMANAPHU CYB GMIaH keckun COBYTHIIMII yCyl

WIAKHH  hakaT couynysuan macca KYPHHHIIOA  omimm TEXHOJIOTHACHIAH
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toiinanaswiran. 1862 imnna Jlanren wyHM aHMKIAgMKH Maiiga TYiHniraH
KypHHMIIZA CYB épaMuza rpaHyJUIAHTaH UUTAK THAPABIMK KOTHII KOGHIMsTHra
ara okad. Keimnru iwnnapna rugpasnuk  (aon rpaHy/UlaHTaH IMMITACHMMOH
XONaTAark TOWKO/UIApHH OyF, XaBo KM HKKMCHHH apaiatiTHpUE TabCup I THIHIIH
AHMKJIAHAHM. 3aMOHABHIT TANKMKOTIAPHMHT KYPCATHIINTA, WINAKITAPHUHT (haouiri
LJIAK/IAPHH YPUTMACHHM IPaHyJIIall BAKTHIArH XapopaTura GOFIHK,

Dpurmanudr Xapopati (1380 — 1429°C ) 6ynca, rpaHynisiums kapaéHu
HATIKACMZIA THAPABIMK (AONIMrM nacT wyaknap xXocwn Gynamm, 1420°C —
1480°C na dpaonmarm maxcumymra spumamu 1600°Cran omrania, mWHIACHMOH
muiaknap xocun Oynanm, ammo runpasnuk  (aoMrd nacasay.  DPHTMAHH
rpaHy/UIAIJard ONTHMA&I XApOpaTH YHMHI Tapkubura Ba rpasy/uiaul ycysmra
GormK.

BornoBYH MOANANAD yMyH MYJKAIIAHTAaH LUIAKNAp KeckuH cyB, GyF, Xaso
OuIaH COBYTHIICA, YIAPHHHT (haosuiry omany,

3amMoHABHI METAUIYPrus 3aBOIApHAA TPAHYIANAMHUHT MKKHTA YCYJIM
Kynnasagu — Xy Ba Kypyk. Xyn ycynuaa KaiHOK CYlOK lUIaknap CyBiM
Gacceitira Kyiunan#, bBacceinnap goMHa mneub JIADHHMHT €HMAA KOMUIALIraH
6ym6, ynapuuHr curumu 450 — 800m® Ba TYpT Gypuaknm Geronm pesepsyap
Kypunnwmnga 6ynamu, xyn rpaHynanawna 1T wnakam cosythmra 2 — 2,5m° cys
capnananu. AMMo Gy yCyIHMHT KaMuMIMKIapy GOp: ONMHraH IIaKnap 10KOpH
HamnMKka ora 6ynamunap — 20 ~ 30%, Kypyk ycynna rpaxynanam Gapabannm, cys
Gunan 3ap6 Gepysum acGobiapna yrxasunamm. I'paHynanasran mnaknap muiax
MIIKOPJIH, IIAKONOPT/IAHILEMEHT, OXaK-UUiak, uUtaknau GornmosuM Moamanap

HiIab YMKapHIIia KYUIaHaaM.
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10.2. Hlnaxonopraanauement

By nopTianiueMenT KiIMHKepHH OMHA k¥ anexTpoTepmodocopin mnak sa
MKKH CYBIH THNC Gunan Gupramikna TyiuG onMHamuran ruppasimk GOFNOBuM
moznanup. [llnakonopianaueMenTra maak Macca 6yiinaa 21% nau kam Ba 60%
naH kyn 6ynmaran Mukgopaa conunany. Tuncey 6ornosun MOIAJIAPHHUHT TYTHG
KOJIMIMHH  TE3NATHPHIN  Y49YH KHPHTHIANH. YHHHT HapXu MNOPTIaHILEMEHT
HapxuaaH 15 — 20% apson 6ynanu.

Kimnkep onmumna wiaknapnan rumm kommoHeHT cuathna dolinananmm
Makcanra Mysodukmup. Bywjait knuukep Tafiépnamna mnak assan 600 — 700°C
AaH opTUK Gynmaran xapoparaa Kypurwiany, | — 2% Hamauk KONTyH4a, KOJIraH
M0 YMKApHUI KapaéHUAa 3ca NOPTIAHILIEMEHT 3aBO/yIapHia KyJUlaHWIaaHras
apa€rap xabu kewagu. Kypuriran mtax, nopriasiuemeHt KJIMHKEpH Ba IHIIC
Ynuab wapmm, TpyGanu TerupMoHIapna TyONaH.

Ty#mmuny enrwinammapum yayn 1% rava cugarura TabCHp ITMAHIMran
Maxcyc  KyiMMuanap — KYWMII  TaBCHS  3THIAIM. Tes  xoryBum
LUAKOTIOPTNAHALEMEHTHHHT  caTXu lo3ach 4000 — 5000cM/r Gynranuua
Tytonazu. IlnakonopTiaHiUeMeHTHUHT (A0JTHIMHA OWIMPHII YYyH LeMEeHTAa
WIAKHA  yNyUWIMHH KaMafTHPHII B2 MalilaliK JapakacHHH OWMPHII Kepax.
Onamii mnakonopT/iaHLeMeHTa acocuii rpanysaHras mlaknap Mukaopu 50 —
60% Hopron kymnmuanap 30 — 40% 6ymmun kepak. Aiinu BaKTJIapaa mjakam § —
10% MukmopuHmM HOpAOH KpeMHMItHM Kymmmua Gunan (Tpenen, onoka Ba X.k.)
amvammipiin Mymkus. IlnakonopTiangueMenTHURT KOTHIN kapaéHuIa MKKHTA
KOMIMOHEHT MINTHPOK JTalM — KJIMHKED BAa TIPaHY/UIAHraH JOMHA &KM
anextpohochop mnaxm.

Cys 6unan rascupnawrysuna, GupnHum Has6atna, KJIMHKEp 3appavanapu
peakumsa kupumann. Onawii xapopataa CsS sa C,S Hu kimskepaa rHApaTIAHHILN
onaun (1,7-2,0) Ca0, SiO; (2 - 4) H;0 — C2SH; Tapku6iu TonacHMOH Kanbiii
THApOCHNIMKATIApHM Xocun Gynumura om6 kenmamm. Keitunra MyJulaTiapaa

sputMana CaOHM KOHUEHTPAUMACH MIIAK KOMIOHEHTH OTWJIMIIN XHMCOGHMra
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kamaszm Ba (0,8-1,5) CaO SiO,. 2,5 H)O tapkunu acocii rMAPOCHIHKATAAp

xocun xwiamn. C3S Ba C,S rumpartnammmm Gunax mapasnen Ca(OH); xam
axpanany. Bup BaKTAa runc amomMHHaT Kansimit GHIaH peakuuara KMpHINaaH Ba
3Ca0 ALO; 3CaSOs (30-32) H,O xochn kunany, peakiys AasoM 3TraHaa CSH
(IT) C2AHs niapHy XOCHI KHJIAIH.

JloMHa mUIAKNapHA MIIKOPHIT Ba cynbdar daoinamTHpyBuMNap TarCHpHIA
rHApONM3 BA FMAPATALMS PEAKUMAIAPHIa KHDHIITAH capH Ba Ca(OH); Gwnan
TALCHP/ALYBHIA SHTH MaXCYJIOTIAPHUHT TapkubH y3rapamu. IMynnaii kwmb,
[IAKONOPT/IAHLEMEHTIA JOKOPH JMCTIEPC TeTbCHMOH X0Nataa Xoci Gymystn
NACT acoC/M KanblMii MHAPOCHIMKATIAD YCTYHIMK Kunaan. By sca yHu TexHHK
xoccanapuaa (KOTraH TOLIMM YHH Hamjaul Ba KyPHUUIArH IOKOPH HYKAUI
nedopmalHicH) aKC Taiu.

Ily 6Guwian GMPrajMkaa, rAMHO3EMJIM NACT acOCHH THAPOATIOMHHATIA éxkn
THAPOrPaHATra YTHIIM UUIAKONOPTIAHALEMEHTHH oaAMil MOPTAAHILEMEHTTa
Huc6artan cymbdarra GapaommumMrHEY omHmIMra épaam Gepamn.

InaxonopTaanauemenTruar (80-100°C) koTHmmma sHri Xocwn Gyiran
umynomapnml; vapkubu  omumii  Xapopatda  Xockn  Gysran
MaxcynomapHukunaH Gapku #yk. (daxar aBTOKIaBNapaa (174,5-200°C),
Tyitunran Gyr Gocumu octhna (0,8 — 1,5 MIla) rugpociinkar, ruaporpaHatiap
xocwun Gynanm.

llnakonopTianAneMeH THHAT X0CCAUIAPH
Juamarn 2,8-3r/cv®  opamukna  Tebpanamm.  Cowmnysuan  (KykyH)
KypHHMmMnary XakMuii Maccack: 900-1200 xr/m’ suunamranna sca 1400-1700
kr/M® MycTaxkawinrn Gyimua 300, 400, 500 mapkanapu wmasxyn. Cysra
ranabuamwmarn  27-30%  Ter Ba  LUAKHM  KkMEBMH  TapkuOura
L11IAKONOPT/IAH/ILEMEHT AT HIIAKHH BA KIIMHKEPHH HHCOATHra, rurc MHKAopura
Gornuk,
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Inaxem 30-50% KUPUTWIMIIM HOPMAJ BA CEKHMH TyTHO KOJYBYHM MaxCysioT
omumura onuG KenmagM, THIC 3Ca TNOPTAAHALEMEHTHH TYTHO KOMMIIMHK
CEeKHHJIALITHPAIIH, IJIAKHA ~ THAPABNHK  (GaoUIMTrHHM  KY3FOoTagM  Ba
LIAKONOP TIAHALIEMEHTHH Ty THO KOJMIIMHH Te3NAlITHPAIH.

Tyru6 xomumm 45 muH.  ongmH 3mac, oxupu — 10 coatmaH kew 3mac.
Qaonnurn  (aKTHBIMIH) OAAMI  IUTAKONOPTIAHOUEMEHT/IADHH  Y30K  BaKT
CaKJlaHraHja y3rapanu Ba KJIMHKEPHM KMMEBWH BA MHHEPAIOTHK, YHH ILUIAK
uucbatn Ounan  anmknanann. IlnaxonoprnanauemeHt mnnab uMKapuumn y4yH
taonmarn 40-50MIla nu kIHHKEp MINJIATHINH TABCHS 3THIAAM. Y30K BAKT KOTHII
Myazatiapuaa Mycraxkamunrd omub Gopamm, 2-3 oimaH cyHr yma MapkauM
NOPTNAHALEMEHTAaH MyCTaXKaMJTHTH OLIaIH.

Xaxmu yirapamu texncamrn. [nakonoprnannuementaaru spkun CaO
mnak 6unax Gornanany Ba mry cababnaH Xakm HOTEKHCMIura onmb kenanu.

Kotmmnzaa MCCHKIMK — @KpaluimM, 4YVKHIIM Ba  IIHIOMION  OfaMit
noptiauauementra yxmam. CoBykka unpammnnuru Gyitnaa mapxanapu 50-100
umisiapra Tedr. OoBra MyCTaxXKaMJIMKHH NacalfTHpMaraH Xos1a 10KopH Xapopat
(600 — 800°C) y3ok Baxt Tancupura Gapmow Gepamu. FOmmok, cymsdar cysnap
TabCHpHra TIOPTAAHILIEMEeHTTa HucbaraH IOKOPH, KOTaéTras
LWIAKOTIOpTIaHALEeMeHTHH  Cyilok  ¢asacuna Ca(OH);Hu  KOHUEHTpaumscH
CAIIMOK/IM KaMAHHIIM JTTPHHTHT TY3HHHMHT XOCHI GY/NMIUM HMMKOHMHH OJMHH
onamm.

Ilysusr yayH KOTraH LEMEHT TOIMAA YHHHT TY3WIMIIHHM Oy3aguraH
xakmuit  nedopmaumsinap iosara kenmaiinn. Iy wmynocabar Guman Gy
LIEMEHT/IADHH MHHepaJ, Cy/ib(aT CyBapra YHIaMIH/INTH TYIYHTHPHIIAIH,

Kynnanmun: acocaH y/ixaH WHIIOOTNAP Y4yH, WIYHMHTEK MCCHK LexJap,
FHAPOTEXHHK Kypwiuuuiap yuyH OeroH Taiépnampna xymnaswnanu. Humnab
YMKAPHII  TEXHOJIOTHACH  [UIAKONONOPTAHAUEMEHTHH Mmuia0 uHMKapHmaa
rpaHyNanaHraH AOMHA MUIAKHHH OJAMHIAH KPHCTAUUIAHMIIHHH OJIMHM ONYBYH

XapopaTaa KypHTHIANH, KIHMHKEPAATH FH/I KOMIIOHEHTHHM YPHHTA rPaHyIa/laHTaH
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Ak MIJATWIMIIK CHGATIM XOMAEBMil apanammMa onum MMKOHMHM Gepamw,
YYHKM JOMHA UUIAK BA TIOPTIAHIUEMEHTHH KHMEBMH Tapkubu Gup-Gupura skuH
G6ysranmn yuyH.

By uemeHTHM Kyiaupum ydyH éumwirn capdm kamadrupunany. Ilnaxan
KypuTHII yuyH Kypamam GapaGannapu xapopatn 600~700°C kynnanany, muuiab
YMKAPHUIHA MKKHTA cxema G¥itnua onub Gopui mymxnH Bupurun cxema Gyitnua
knmHkep Tapkubu 30-40 % rpanynanasran mnaknad Ba 70-65% oxaxrowpnaH

ubopar.
l Ipanyianran nvmk J L Ox‘n-rum j r gni J
[ Kyprnm K Mot ]| Matjananan |
l Mnnn;:num J L M 'Gocxx-w ]
r le'Ellllml 1 [ VA:nmmu j
L Bupraamxia :lumnm J
Kyfmpuiamm
Kmnlxnp'ouﬁopu
[ v Vouanaam J‘f
—
I Tyt::u:]u

I Caxam ombops

8-yuzma. LInaxonopmianoyesmenmuu mexnonozux uwaab uukapuut

[ Wit KTHiKep | Mnax | Tunc |

I Y J [ Mnl)u;lmml ] [ Maln:nmm I

T |

I Vmanagmn I

| Maiiza Tyfnsa

l IlemenT cwiocaan

L Katowiam

9-uuzma. Linaxonopmiandyemenmuu Mexnonozux uwiiab wuxapume
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9-umsma  G¥itMua rpamHymIanHran LUIAK, TOPTNAHALUEMEHT KIWHKEPH, THric
yauananu sa wapmu TermpMornapaa Tyitmnamu, Turc UUIAKOTIOP TVIAHALEMEHTHH
TYTHO KOJIMIIMHA TeanamTvpamm,

Tes kotyBum mnakononopTaaHauemenT a6 YHKAPHIIAA  ONAMH
MOPTIAHALEMEHT KJIMHKEPH MainanaHany, KeiuH KykyH uuiak Guias Tylonanm.
By cxema Gyitnua WIIAKOMOPTIAHAUCMEHT HHIrMYKa  (hpakumsiapn KJIMHKep
sappavanapunas nGopar. Yiap sca GOFNIOBYMHM Te3 KOTHIMHM TabMUHNANaN.
Acocuit rpanymanasran wnaknap ozt lnakonoptaanauementaa 50-60% uu
HopioH  30-40% Hu Tamkmn sTamm. IlInakonopTiaHIUeMeHTHHHET caTXH 103acH

2500-3000 cm?/r, Te3 KoTyBunmmMHr 3ca 40005000 cM/r 6yarynua Tyonanm.

10.3. Cynedar mraxim uementiap

[naxnap acocuna cymsar — mnaknm, OXaK-UUTAKM, Te3 KOTYBYM, ILIAK
MarsesHan, umJIak-HIKOpAM, OXak — Genmuriu  GornoBumM Moaaanap muuiab
HMKAPHIIATH.

Cymegar — wmnakam nemenr — THApaBIHK GOFNOBYM MOama Ba yHM
TPaHy/laNaHraH NOMHa WNAKMHH, THIC €KH MIUKOPHIi Ky3FaTyBuH aHruapHa GHnas
Gupramaxna Tyifum #an Gunan Taiepnanany, Tapxubuga 80-85% munak, 10—
15% aurnppur éxu ukxkn cyenu runc, 5% rava NOpTIAHALEMEHT KIHHKep Ba 2%
raya oxak Gymamgu. ByHnaii uemenTHM Taliépnamna Tapkubuna omMpHITaH
mukzopaa 10-20% atpodmna rimmosém sa nacaitupunran Mukgopaa 3% rava
Mapraven okcunm Gynran acocwii gomHa uinaknapaan Qoiinananmm mMakcanra
MyBOGHKIHP.

Acocuit nomna mmaknapnan (oinananrana Tapkubu 90% wmnakgan, 5%
aHruapuTaan Ba 5% nonomutaan (800-900°C Ky#Hnupunran) uGopar uementiap
yuyn daommk taannykms.  Hopaon nomua uytaknapaan - doiinananrasga
HEMEHTHH onTHMan Tapkuu Kyiunarura : 85% -tomkon, 5 — 8% aurunpar, 7 —
8% nonomur 1000 — 1100°C kyiimupunran Hopnon munaknap wmmmatwiranga
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acocuiit moayms 0,8 nas xam 3wmac, daowmk momymu 0,45 nam macr ImMac,
Mapraten okcuu 3,5%, raurosem 20% kin 6§ imacuru Kepax.

Cynsdatimn — Tomwkomwm uement onmm TEXHOJIOTHACH KyHHOaru4a: XoM —
awésuit Moananapun omGopnapra xoinam, Taliépram, ngosanam Ba Gapua
KOMIIOHEHT/IapHH GHpranukay Tyiium, Taiiép ueMeHTHH ombopra xoiinam,

Tunc asrugpwur, mqu:éxuoxaxmqmnuéxuﬁommuaﬁlwmnmapm
Maiiananann, wnak 600-700°C na Kypurmm Gapabannapna Kypurwianm.
Cynbdar Tomkomm uementu Terupmonniapaa Ne0OO8 snakna xonmmrm 1-3%
KonryHua Maiinanananu. By uemenTHUHT koTHIn kapaéHu GesocHTa TJIHHO3EMHH
CaSO4 Gunan Tavcupnamys peaxumsicu Gunan 6ormuk. Ilement cys Gunan
apajaliraHna rHAPOCYb(aamoOMHHAT KAl XOCHT oynanu. Keitmuuanux
Ca(OH), muHr spuTMana KoHUeHTpaumscH Kamaiiras capu (1 - 3%) CaOSiO,
2,5H;0 1apxubau rugpociimkar Ka/lbUMiIap 103ara Kenamm.

Bomunanriy naspnapna xocun 6ynran 3TTpUHrHT Ty3u KeiiuHru MyiaTnapaa
KHCMaH GynuHamm Ba cynsdar miakmm nemeHTHHHT MYCTAXKAMIMIHHH YCHIIH
KalbUHA  THAPOCHIMKATIApra Ba THAPOAMOMOCHIHKATIAD XOCHN  6Ymmmm
Xucobura conup Gynanm.

Xoccanapu: 6ornoBumHY 3wy 2,9 — 3, 1r/cum? raua TeGpanazm.

Xaxmuii Maccac couwnyByan xonatna 2001000, swuanasTipranga 1500 —
1650x/m° raua.

Cysra TanaGuasnur Gornosumsm Mmaiiamx Aapaxacura Gorymk. Makcuman
MyCTaxkaMJiHTH CyB ueMmeHT nucGath 0,5-0,6 ra Temr 6ynranna spumamu. By
UEMeHT acocuaa Cye uemenT mucbath 0,5 nam xam Gyica, Gerornap Taiiépnam
TaBCHs STHIMAaK.

TyTu6 xommu mynnatnapy Gommammmn 30 mun oMK 3mac, oxupu 10c. xey
amac. Tyru6 komum mynnata YHH MalNanMK napakacH owmrad capH KamasiH,
Macanan catxu 1o3ac 5000cm?’/r GYnraH UeMEHTHH TyTHE KoM GomnaHuum —
30 muH, oxupH — 95 MHH.

Mycraxkammirn: 28 cyr. KOTHIIHAAH CYHr mycTaxkammuri 3040 MTTara
Tewr. By ueMmeHT wHTeHcHB pasmmmma 20-30°C xapopatna xoramu. Tlacr
Xapoparanapna (10°C macr) MYCTaXKaMJIMTHHHE  {cHmn CeKHHIamany, aifpum
Xonatnapna tyxtafinn. Byrnatwaranna cynbar mnakmm uement YHYa 10KOpH
6ynmaran mycraxkammuka sra 6ynanu. Ep ocru HHINOOT/IapDHHM Taliépnamna
Getornapun GupuHun 2-3 Xadra onguHzan KYPHIIZAH cakiaul Kepax, 9yHku
YJ/IaDHHHT €KH 1033 KAT/IAMH HO3HK 6¥nm6 xonanu.

Qunammwmrn.  Cymsgar  womakm LUEMEHT IOMIIOK
TAbCHPHTA YHOAMIH.

Kyanatmum: cys sa ep oct TeMHp GeTOH MHWIOTAapHH Taiépramna, alnnkca
ArpeccHs MyXuT Tabcupura yuposun. HasGarma — HaBbaT Myanam, spumm Exu
HAMJIAHHII B2 KypHIIl IIAPOMT/IAPHAA HILNATHIMIN Man STHNAnM.

Ba cynsgar cysmap

10.4. Oxax — mnaku Goronun

By rumpasnux Gornosun CYHAMpHIMaran oxak Ba TPAHYNIANIAHTAH JOMHA &KH
anekTporepmpocdop mnak sa runcun Guprannkna Tyitmm Guman omHann. Oxax
~ MHKIOpH ULTAKHUHT cHaThra Kapab 10 —30% opanukna YpHaTinamu.

Cyunupunmaran oxaxuunr 80% MHKIOpAaH OpTHK Kyumica, yuna Tes TyTHO
KOJHIIH Ba KOTHIIMAA XaXMHHHHT HOTEKHC ysrapumm xysatunanu. By xomucanu
6Gaprapad yrmm yuyn TyTH0 KonMuiHu CeKHHNIATHPYBYM GeTOH Ba KopHuMa
apanamiManapMHH  Kaiita apanamThpann €k GornoBumMma oxak MHKIOpH
KamaiTHpunann. Oxak — Gormopun UEMEHT/IAP yuyH SHT AXWM mUnaknap — 6y
TapxuGuna oxopu MHKIOPAA TJIHHO3EMJIH Ba mact MuKI0paa (3 — 4%) Mn,0,
6ynran miaKaap.

ubopar: xom — amésuii MoznanapHu omGopra KOMNAIITHPHIL, mNaKHH KyPHTHIL
OXakHH Maiinanam, Tyimmgan OJIIHH XOM — améHH Vmgam, Gupranmkna Tyiini,
Taliép MaxcynoTHH wmmaTHI Ko#HMra sicyHarimm. Mnakuy 600-700°C Xapoparaa

Kyputhm 6apabannapuna KyPHTHIAgH,
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Oxak Ba runcHW, oparna, Gomramu Exu 3ap6 Gepysum wMaiinanarmna
3appavanapy 5—-10 MM yiruamraua maiinanananm.
IMinax vammary (3 — 4%) Gynranna, TexHONOTHK kapaéHnan KYPHUTHIIHH 0JTHO

TAULAW MyMKHH, YyHKH LUJIAKJArd CyB OXAK GHIAH apanaliTHPWIraHaa OXaKHH :

CYHAMpHII yuyH capdiiaHany Ba uUIak KypyK XOJNaTaa KONAmm.

Oxax — wnakm GorFsiopun wapnm, TpyGamy Terupmonnapna Ne008 snakna 3 —
5% Konauk KoAryH4a Maiinanasany.

Oxax - maxmm uement oxakmarn CaO — mnakHu KY3FaTyB4H TabCHpHOA
kotanu, GyHaa maxk cys GHiaH TakcHpIAIYB HATHKACHIA LIEMEHT Guprkmanap

XOCWJI KWIaaH, IHIC 3Ca UUIAKHH THIATYNPOKIH MOAnaiapura TabCHP ) |

GOFJIOBUHHH KOTHILIHHH TE3NAUITHPAIH.

Xoccanapu: suwiurn 2,5-2,9r/cM® HM TAWKWI STAAM Ba TAPKUOMZArM OXAK
TypHra Ba MHKIOpHra 6ormk.

Xakmuit oFHpIIHrH: coumnysuan Xonaraa 800900 suunatuiran xonaraa 1200
~ 1400kr/n’,

TyTn6 xomum Myamatnapw: TapkuGumarm oxax MHKopura GornaHran xonga
TyTHO Konmi GOuUTaHHIIM 25 MHH OJIAMH Mac, OXHPH 24 COAaTAaH Keu IMAC.

Mycraxkamnuri: 6¥iinua 50, 100, 150, 200 mapkanapra 6ymmnanu. CoBykka
unpamiwiHry 25 — 50 umksmapra tenr. By GoroBun Moananas mact MapKasu ep
= cyB ocTH Oyiomnapu uuiab ankapunamy, dakat HapGaTMma-HanGaT My3nam Ba
IPHII, KyPHIII, HAMJIAHHII WAPOUT/IAPHAA HIUTATHITHIITH MaH STHJIATH.

Xakmy TeKHCTUTHHMHT Y3rapumy — Gy XOCCACH OXAKAAH KedHH cyHanuran

3appauanap MHUKAopHra Gornmk,

By uement Gowka muaknm uemeHtnapaau I0KOPH YYKHINH Ba MIMIIMIIH
Kypcatkutiniapu OwnaH akpanw Typamu, uyHKM OMA Xapopataa Ba cyB
ncenkix muiosaa 90°-95°C na lokopn mHcepe rescHMon Gupnkmanap xocun
6ynamu. ABTOKNaBNa KOTHIIMAA YYKHMII BA INMIIMINM KAMASIH, YYHKH LIEMEHT
MaxCyJioTiapH  KaiTa KpHCTA/UUIaHAZM, WHDHK KPHCTAIUUTH Ty3HAMA XOCHI

KWianm.
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10.5. Mnak wmkopm Gornosunnap

naxwmukopsm GornoBuHNApHY TAnKMK 3THI 6yiinaa vt H3JIaHUIIapra
KVl ONMMNapHMMr  xuccacu Kymwiran.  Busauarn pecny6mukana Gy
GornoBuMnapuy Ba YNapHUHT  acocuzaa Taiiépnanran GeTonnapun  umnaTHm
macananapu Gunan Tasues V.A, Asmes AT, Asumos A, Tynsraxos A.,
A.CynraHoBnap myryananmuras, Hnmuit Tanxukor H3NIAHHUILIAPDK HATHXKAacHaa
HJIAKIH  HIIKOPNTH  GOFJIOBYH oMM yayH Gapua rpamymnaxran miaksiap,
MHHEPANIOruK TapkuOMAOaH KxaThbuii Ha3ap KY/IAHMIIM MyMKHH Ba YapHUHT
HILTATWIMIL - COXacH KeHrasmu. XO03upru maktia IIAKOTIOP TIAHALIEMEHTAAH
TAUWIKAPH: 0XaK - ULIAKIH, Cynb(ar, ZOMHA - run TYNPOKJIH BA YHHHI Typiapu
HUIATHIMOKAA. I'pavynnanran pomua [Naknap  AMOMOCHIHKATIH  MIIKOPH
GornoBumnapuy nmna6 UHKapHaa HCTHKGO0/LIM XoM — amé e6 xucobnanany. By
IUNAKNADHHUHT TADKHGH KaNbUMANH ATIOMOCHIMKATIIH mwanas uGopar sa y
MwKopnap 6unan xoccanapura ara 6ynann. Mlnax MIIKOp/u Gornosumiap — Gy
KYTIKOMIIOHEHT/IM MIIKODHI ATIOMOCHITHKATIIH TY3UMJIap, ynap HaM WapoMTaa Ba
CyBAa KOTHWI KOGHIMATHTA 3ra. naxumxopmm GornoBuMnapHu npHHIMIHAT
tapku Kyiinarunap:

- HIIKOpHiA Gupukmanap GornoBumnapna  kormm JKapAEOHNHN
(aonnammipysun poman yinamalinu, ynap T¥muk komronesT 6ym6 xuamar
Khianu;

- Oy Gornosumnapra 9PKHH XO/IATAA UEMEHT, EKH 0XaK KHUPHTWIMANAIH, 9yHKH
YJIApHHHT KHPHTHJTHIIH MY CTAXKAMITHKHH nacafiTupanu;

- Geron mmnab “HMKapHIIZA CTAHAPT TYNIMpriuiap Karopuja nojmaucnepe
FPYHTNAp XaM MINATHIHIIH MyMKHH,

Hwmxopuii KOMBOHeHTIAp
Inakumkopuii Gornosumnapna HIIKOpHIT  KOMMOHEeHT cudartuna
MUIKOpHilMeTAapH) OHpUKManapH  Xuamar Kunanunap.  Vimap  cysnm



SpUTManapna  MmKopuii  peakumsnapuu  Gepammuap. Inaxnap6unan
TABCHPJIAIIYBH XapakTepy Gy#ivua ynap 3 Ta rypyxra 6y maHanu:

1 - wocwmkar Tysnap,

2 - cMJIMKAT Ty3/ap,

3 - muKopwii Tyanap .

Acocuii mnaknap yays /Mo= 1/ xoTHin mapouTIapuaaH KaTkHil Hasap Xamma
rypyXaark MIIKOpuil KOMIoHeHTIap Kymwmmn mymkud. Heifitpan Ba Hopnon
wnaknap yays /M< 1/ 1 rypyx MmKopuii KOMIOHeHTNap (akaT HCCHKIMK
MUIIOBM WLApoMTAapuaa camapazop, | Ba 3 rypyxnmarwiap Tabumii KoTHIIA
kynasmun mymkus, Inaken carx u iosacu 3000 cm’/r ra Tewr Gynranna,

MIIKOpHii GUPMKMANApHU ONITHMAI MHKZIOPH UIaK HiIKopwit Gupykmana NayO ra ,

xpcobnanraHga makmaccacHnad 5% wu Ttamkmn kKanama 1 Ba 3 rypyxaarn
MIIKOPHIT KOMIOHEHT/IADHUHT CyBJIM IPUTMACHHHMHI omThman suanur 1,15 —
1,20r/cm’, 2- rypyxumxu 1,30r/cm®. Ilnakumkopss GOFIOBYM yHuyH MCTHKGOIUTH
Ba MKTHCOOMI  MIIKOPHMII KOMIOHEHTNAp fed T103a KHMEBHIT MaxcyaoT/IapHH
xucobnam kepak mac, Gup katop wmpia6 YMKApHIIAArH, TapkuGuna HaTphit
Kanmmit Gupuxuan;pu 6ynran MKKHIAMYM MAXCYJOTJIADHH Xam Xucobra omum
kepak. Bynapra Kyinarunap xupagm:

- coma vuKopnu GMpMKMa — KanpanakTam MuuUab uMKapMmHu iiyinomt
MaxcysioTH;

- CyIOK MIIKOP Tapkubim denon umab uMKApHIIArH YHKHH/IAPH,

- MIIKOP/APHH PUTHITaH GHPHKMACH ~ HATPHI Ba KA HIIKOPIApH;

- ¢ropsm Hatpwit — cynepdocdar munab YMKapHIT YHKHHINCH,

- HaTpHii METAIOCHJIMKAT — MKKM OKCHIUIM THTaH BA MWITYNPOKHM Muwiab
YUKAPHINIArd Ayaaom MaxcyioTH,

- LeMEHT KOPXOHANIADHM KJIMHKep KyHIMpHIll Medb JlapH dnekTpodunstpaars
HaHTH,

- L0033 — KOFO3 CAHOATHHH MIIKOP TapKHOIM YHKHHIMIAP.
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By mywmkun 6¥nran mmkopmit KOMIOHeHTap Gunan werapananmaiimunap,
HYHKH paHTH, HOE6 Ba Gomrka MOAIANAPHN MINNAG YHKHIIH PHBOIAHTAHK capu,
MIIKOPHH  Momanaphu GupukManapu kym MHKIOPAA MKKWJIaMYM  MaxcysioT
cuatina Xocwn 6y1any Ba ynap MIIKOPHIi KOMIOHEHT cuaTHaa XUIMAT KWIHIIH
mymknH. M/IXnap xynununa taGuuii Tyanapun xuco6nanran 3axupacu 1,5 mun.T
HH TAUIKH KHJIaIH,

lnak wmKopsn GoroBYHEMAT X0CCANAPH

IMnax mmkopmu Gornosumnap Xoccanapu k¥m OMWLIapra: IAaKHK Typwra,
MuHepanoruk,  ¢asoBui  TapkuGura, MalianMK  Japaxacura MIIKOpPHii
KOMIIOHEHT/IADHM TypHUra Ba KOHLUEHTpauMsacHra GoF/HK.

Hopman kylokmurn ékn cysra TanaGuanaury: wiaxHu carx M ro3acu 3000 —
3500 em%/r — 25 - 30% muiak Maccacunas.

Tyrn6 xomunmmmmnar Gownanmmmma 30 MHHYTAaH — | coaTraua oxupm
2 coatnan — 6 coatraua. Kymnamaguran MIIKOPHi KOMIIOHEHTHHHT TapkuGura,
ACOCIMTHTA Ba UIAKHHHT MallaTurura, KOPHIIMAHYN KOHLEHTPAIMSCHTa 6ynran
Xonaa TyTH6 KoM My AnaTiapuHn GOMIKAPHII MYMKHH.

Bornosumnu axtusmrn /Tocr 19178 — 76 6¥ituua / 200 — 1200 kuc/cm? (20 -
120MITa).

IInak MwKopaH GOFNOBUMIAPHUHT MYCTAXKAMIAIH GupuHun oif nasommma
MHTEHCHB pasuuiia youb Gopamu. Arap nopT/aHIUEMEHTHHHT MyCTaXKAMIMIH 3 )
oinaH cynr onTuman mapowtnapaa 1,2 atpoduna Gynca, mnax wmKopmM
GornoBumHuHr MycTaxkammmrn 1,5 atpodpuna.  MCCHKIMK MIIOBH  KOTHIIH
KAPAGHHHH TEAMTHPANM BA YHHHT JABOMMIUIMTMHHM THAPOTEPMUK MCHTHII
Xucobura KHCKapTHpHm MyMKMH, MycTakmn KOTHWMra MONHUIMIH Oynran
MaiiianaHran ulaknap (aONMrMHM HYKOTMACHAH V30K BAKT CAKIAHHIIM
MyMkHH. Daxar 10KOPH acOC/H WLIAKNAD (AO/THIHHH GHp KMCMUHH, aliHuKca,
Maiiia TyfunraH xkanumii acocim GoFnoBuMNAp, oXak Gupukmanap, mutakx

MIIKOPJIH  GOF/IOBYHIADHHHT MYCTAXKAMITHIHHY nacaitrupann. nak wmkopmm
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GOF/IOBYANADHE KOHTPAKIMA KYPCATKHYH MOPTIAHAUEMEHTra nucbaran 4 — 5
Gapobap kaM, KOTHIIJA HCCHK/IMKHH aXKpaTHIIH 1,5 — 2,5 nmact. By GornopunHH
Gomka GornoBumnapnaH (apku, y cys OmiaH dMac, HMIIKOHH MeTaltapHH
KOHLCHTPAUMIAHTAH CYBJIM JPHTMANapH 6unan Gupuxkamu. By spuTmanapHHHT
My3ialml  XapopaTtH 0° pan mact. Mmkopuii KOMIIOHEHT/IAp COBYKKAa KapiiH
KymuMua cH(aTHAA XM3MAT KWIHIDH MYMKHH Ba GOFJIOBYH MOIJA MHTEHCHB

canGuii Xapoparaa KOTHIIH MyMKHH.

Mlnak HmKOpaH GOFIOBYMIAPHHAT FHAPATIAHHIIH BA KOTHIIH
InakumKkopau GOFNOBYMIADHUHT THAPATIAHMIIM Ba KOTHIIM JKapagHH
maxcysnor — Tobepmaput ¢asacu CHB (1) rypyXMHHHI MacT acociu KauTbLHH
HIPOCHIMKAT/APH, ADATAIN THAPOCWIMKATIAP Ba ATOMOCHIHKATIAp, Xamaa
TOMCOHHMT, THApOHe(eNHH, AHANBLUMT, HATPOJIHMT KYPHHHIINAArH HMIOKOPHI
IHAPOCHIHKATIIAP.

Illnax mukopHii GOFIOBYMIAPHH TMAPAT/IAHHIIN BA KOTHIN JKapaéHHHM ydTa
naspra $apK KHIMHAIH.

1 gasp — MIIKOp/Ap TaZbCHPHAA LUIAKIH WHIIAHH IHAPOJHTHK SPHIIM oy
XONAa KyiHaard AKapagHHH YTamu:

- Kanbumii THIPOOKCHIM OWiaH MIIKOPHI Ty3NapHH KaTHOH aIMAllyBH
HATHKACHIA HIIKOP/APHUHT XOCHI OYIHILK;

- MmKOpNAap TALCHPHIA HMINKOPHH TMOPOCHIHKATIAP  XOCHI Ko
I/IAKIAPHY MHINACHMOH TapKkHGHAAry CHITHKATHHHT 3PHIIH.

2 nasp - KoarynaumoH — KPHCTALUIM3ALHOH YTyBYM  KOAryJsALMOH
Ty3WIHIIHHH Naino GYMiK Ba KyHuAari kapasHiap yranm:

- WImKOpHH TMAPOCHIHKATIADHH HUIAKITH IIHIIAHA Ca0O 6unan peaxumsra
KMDHIIMO NACT acOCAH KaNbUMHATHAPOCHIMKATIAD XOCHI 6ynmmuM Ba MIIKOP
AKPATHIIH,

. KkefMHYANIMK [UIAKIM IIMIIA Ba ATOMOCHIMKATiap OwiaH peakimsra

KMPHILTHIIH, THIPOATIOMOCHIHKATIIAP XOCHI 6y maun.
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3 naep - Koarynsumon — KpHCTA/IUM3ALMOH TY3WIHITHA KPHCTA/UTH3ALMSTA
yTHmm, GyHzaa mIakuH TOIWHA KOHITIOMepaT TY3WIMIIH XocHN Gynanm.

By Tysummmuruer Tapkubu nact acocmm xamsimit THAPOCHITMKATIAD KANBIIHI
ruzapokapbociHKar, HIIKOPJIH THAPOATIOMOCHIHKATAP, apanam
PUAPOCHNIMKAT/IAD  Ba  amoMOCHIMKaTnapaaH uGopar. Ilnak  mmkopnu
GOFNOBYMIAPHY KOTHII XAPASHHATH ILTAKHHHT ponH Kyiuaaruya :

- UUIAKHW TMAPOJTHTHK 3PHINHHH Ba Gy 3MTHITHHY TeaAnalIHIH;

- OpanHK MaxXCynoT/IapHHHT Xocun Gymmumuna ( Mmxopwii THAPOCHIHKATAAp
Ba MHAPOANIOMHHAT/IAP ) HIITHPOK 3Tajy;

- MIIKOPHHA MHIPOATIOMOCHIIKAT/IAPHHHT XOCHT G mina HIITHPOK 3THIL;

- MAcT acoCnH KayibLMii TMADOCHIMKATIAPHH XOCHI 6Ymumn yayn myxmur
ApaTHIL.

Kotras mnax mmkopsm GornosumiapHusr TysumHmms peaKumsira KHpHIIMaraH
IUNaKHH, YHHHT refbb (asa GwiaH LEMEHT/IAHTraH — KpHCTALLT dazanmu
sappauanapunas ubopar. I'enss macca 3ca xap xmn TY3WIMIUTH Ba YiI4amiuu
KpHCTAUIAp GHMJIaH THAPAT SHrM MaXxCyJOT/IapHH KpPHCTAULT YcumTanap Gunan
TYARMpHNATH.

Kpucrann surn maxcynotiap (roGepmapuT asacu ) sckupumra xam moitun Ba
Myxamman Tapkubra sra. By shrm maxcysoraap I0KOPH IMCTIEPCIIHKKA 3ra,
WYHWHT Y9yH BaKT yTimm Gwian 6y TyswimmmuewM Kaiita KPHCT/ULIAHHION
MYCTaXKaMJIMIHHHHT  NACAHHIIMTa KaM TabCHP KMIAmH, 9yHKH HIIKOPHH MYyXHT
ek Ba KPHNTOKPHCTAIT TYSWIHIIHM IOKOPH MYKOOWUMTHHH TabMUHNAiH.
Iact acocnm kamsipwit THIPOCHIMKATIAPHUHT 3pyByanauru 0,035-0,050 r/n,
MIIKOPHH &TIOMOCH/IHKAT/IApHHMKH GyHIaH XaM NacT.

Mlysnait xwinG, BakT nasomuza sHru MaxCyJIOTNIADHHHT 3DYBYAHIIHIH,
TYSHITHITHHUHT  MyKaMMAaJIMTH Xan KWiIyB9H oMun 6Ynm6, mumak HMIUKOPJIA TOIIHH
Y30K YMPJTMJTHTHHH TabMHAHNANIN.

T'panysnnanran noMHa mUTakmapHm WIIKOprap, Macanam, IIYHHHT/IEK Ky9CH3

KHCJIOTANAPHUHI  MIIKOPNH TY3NapHHH (MIIKOP, COAA, CYIOK WHINA) KHPHTHIL
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Gunan xam axtuBnamTHpum mymku. B.JI Tiyxosckuii Ba Gomkanapumr
TaNKMKOTIADH acoCHil Ba KHCJIOTANIH JOMHA NUIAKJIADH aCOCHAA HOKOPH

MyCTaxkaM/IMKka 3ra Gynran miak mmkopnu GeTOHNap ONMIN MyMKWHJIHTHHH

kypcartagu. By G0FI0BYH MONIANAPHHHT ACOCHH KOMIMOHEHTIAPH MIIKOPADHUHT
cyenu spurmach Gwnan OGupranukna maiinanal TyHwiraH rpaHyJiaHraH JOMHa
wtakuaup. Hopriow mnaknapna cyena spysuan muma xam Moy 1,2 — 1,250m
Huiatvn Tascus sTwiand. Cona Ba cofa — MIIKOp/M Moananap susmra 1,14 —
1,16 kr/n 6ynran 15% cysnwm spuTManap KYpHHHIIHAAA Ky IIHIATN.

By GOFNOBYMHMHI KOTHINM HUIAK/IM MIMIIAHH THAPOKCHI HOHJAP TALCHPHIA
mact acocyi ruapocwiukatap (CSH(B)) xocun xwmmmm acocnasrad. Hopman
WapoHTIapAa KOTHIIMAA YHHHT MycTaxkamunuru 20-25 MIla tenr. Byrnatwnmuna
(8-12) 90-95°C xapoparna jramm, mycraxkammirn 35-60 MITa Hu Tamxun STy,
BOFNIOBYHHMHT MYCTAXKAMJIMIH IIIAK, MIUKOPJY KOMTIOHEHT capdu Ba XOccacHra
Gornuk 6Ynu6 owmmu mymkun. By GornoB4M MOANA KypWIMIIHH Xap X
coXacuia KyJUIAHHIIH MyMKHH.

10.6. Te3 KoTyBun MUIAKONOPTIAHAUEMEHT

By uemeHT ommmii IUIAKONOPT/IAHALEMEHTAAH KOTUINHHM GOIIAHFHY KOTHIN
AaBpuza Te3 KoTvinM Omnan udonananann. JloMHA rpaHysulaHraH IIaKHH
MHKIOPH LeMeHT maccacuna 30 nan xam, 50% nan xyn Gynmaciurk kepak.
HamyHanapHuHT MycTaxkamyimry 3 cyTkajad CYHr sramummra — 35 kr/cm? nam,
cukwmmura 200 kr/cm’ kam GynmMaciurm xepak. Onatia KIMHKEp TApKuOH
Kyhunarmaa: C3A 8 — 10% carxm wo3ack 3500 — 4500 m%r ra tenr. Wimnab
YHKAPHII TEXHOJIOTHACH acOC/IH Ba HOPJOH UIIAKJIAP YYyH HINNA0 4MKapHiraH.
AcocIM 1NAKNAp HUATHATaHAAH OMMH OMp TerMpMoHna dakaT KIMHKep
Maiijanasany, KeHH HKKHMHYH TerMPMOHIA LUIAK Ba runc Gunad Tyifunamm.
Hoprios maknap MuaTHIraHaa KIMHKeEp Ba lilak GHpranmukna MainanaHanm.

10.7. Ilnax— marsesnasn TOPTAAHAIEMERT

By Gornoeumnu iokopr  (10%) MqO MHKIOPJIH  NOPTIAHILEMEHT
KIIHHKEPUHH, JIOMHA IUIAKHY BA FHTNICHH Gupranukza Tyimé OJIMHAZH, TapKuGH:
30% nan kam  50% nau kym amac LAk, wiakHu 6up Kuemumm ( 15% nan xyn
IMac 10Kopu taon Kymmmua Tpenen GunaH anMamTHpmm MyMKHH. Onmrnan
KYPHTHII LEMEHTHHHT KOTHIIMra canbuii TABLCHP KYPCATamH, IYHHHT yuyH YHH
6Hp BakT Ham wapowTaa Exu CyBIa cakiaHHmK kepak. Mycraxxammura 6yitnua
200, 300, 400 mapxanapra 6§ mHHam.

Hmnatumm: ep ocru Geron sa TEMHPGETOH KOHCTPYKUMSTADHH  MuLIat
KYJUIaHazm.

11-Bo6. Byrnaruanmaa KOTYBYH NOPTIAHALEMEHT

Lement Tomman Ty3mmum 6up-6upy Gunan Gornanran GH3MK — xHMEBHIT Ba
(u3ukasuii KapaéHnap  HATWXACHNA  INAK/TAHATH, Toprnanguement
Gyrnatunranna  yHunr MyCTaxkamyMry  omanu. Xapopar kyrapunran capu
HHAYKUHMOH  NaBPHHWHT  NaBOMMILTATH  cesunapii Kamasau Ba Gupnamun
rHApocHIHKaTIap asack Xockn GYmHmy Teanurn Kynasau.

C3SHs 1m 50°Cna Gyrnatmmna 1-un meroctabune dasann xockn 6ymummra .
omi6 kenazm, 70-80°Cna 3ca 6y basa xocun 6ymmaiimn. Bapua ¢asa Gaprapad
Gynrannan cyur kam acocym 2-um dasa 103ara kenamgu. Tunpatnanmm xapopatn
90°C raua xyrapunranza THAPOCH/IHKAT (asaHKHI acocimry Gup Hewara Kamasim,
HaTHkana ToGepMOpHTCHMOH  KambLmit THODOCH/MKAT/AD j03ara  KeNajm.
Byrnatumna C3A nan C3AHs xocun G¥namu mry rupparamms mapontiza C.HF mu
runpatnanumy Karruk C;AHs — C3FHg SpuT™Manapu Xockn Gynmmmura oamt
xenamu. KOxopu xapopatna ysok Bakt Gyrnatunnmaa remmarir 2Fe;05 103ara
Kesau. Hcenknmx HLIOBHAA (80-90°C)na NOPTNAHALEMEHTHH
THAPAT/IAHAIMAATH MaXCYJIOTAADHUHT (hasoBuii TapkuGuHM ¥3rapummra onu6
xenazu. Myswnr yayn 6yrnarmmna MyCTaXkaMITHKHH omrvmy GupHHYH HasGatna

NOPTJIAHAUEMEeHTHH THADATIAHWINM  fapaacHra  Kymalmmu  Guan
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nbonananamy. Iactamomunatmn  (5-6% C3A)  Tapxnbuna daon mumepan
Kymumuacy 6ynmaran uemerTap GyriaTHaranian cyur IOKOPH MYCTaXKaMJTHKKA
ara. Ilacr Ba ypra amommsatim (9 — 10% C3A kym amac) uementnapra 10% raga
(aon MHHEpan KYWMMYanap KMPUTHICA MyCTAXKAMJIMIH NacaiiMaiim. HOxopu
amomuraTin (> 10% C3A ) wimmkepnap (akar mIAKONOPTNAHALEMEHT
TapkubunaruHa Oyrnarranga CaMapazop/IHrHHH Kypcaranm.
IMnaxnopraanauement Tapkubu 30 — 40% mnaknan ubopar Gynca, y
nopTiaHauemMent Gunan Gup mapxana 6YnuG Typu6 Gyrmamwnrannan sa 28 cyT.
KOTHIWIAGH KeiiMH MNOPT/IaHALEMEHTra HMCOATaH 10KOPH MyCTAXKAMJHMKKA 3ra

Gynamn. ‘

Maiina 1yitwnran  jokopu  MycTaxkam  ueMmeHTIApHM Ky/laHnmuaa
GyrnaTummna u3oTepMuk gaspuan 9¢c. raya KHCKapTHpHII MMKOHMEH Gepann. By
UEMEHT/IApra 10KOPH MyCTaXKaM, Tes Ba anoXuia Te3 MOPT/IAHILUEMEHTNap, Te3
HUIAKTIOPTIIAHALIEMEHTIIAp KHPaTH.

V éxn Oy uemeHTHH Tarnam noiinxanaHaéTran 6eToH MapKacura Ba HCCHKJIMK
uuioBHiaH GeBocuTa KeiinHrM Myctaxkamnaurura Gornmuk. Bymna Getommm
Taiiépiam WapTIApH Ba KYJUIAHMIIM XMCOGra ONMHAMM Myxum xputepnii 6y
uementHy aonnurunan goiinananmm xosdduuenty, y noprianguement yuyH 4
coar GyFnaTwiraniaH cyHr 65 xam Gynmacomrm xepak. IInaxnoprianmuement
yuyH 72naH kam Gynmaciurn  kepak. MCCHKIMK MINIOBMAA MKKHTA Kapama —
Kapuiy xapaéH Ky3aTWiaau - Gy3umum XOCHI KWIYBYH Ba JECTPYKTHB Xapopar
KyTapuiranna HMPHK  KPHCTAUUICHMOH — FWADATIM  SHIM MaxcyJIoTAapHH
HAKJIAHHILM Te3/IAany Ba XKyJa Te3 KPHCTa/Ul CHHY Xocua G6Ynann. Byrnatum
Capy KpHCTA/UUIADHH CHHYHZard moananap ycamu, 6y 3ca MycTaXKamIHKHH
omumy 6unax GupramMkaa Muku Kyunasumra onub kenamgu. Beron Tapkubunarn
OPKHH CYB XaBO TYJIMPIUWIAD Ba LEMEHT TOWIHM TEPMHK XakMmuil KeHraifwm
ko3 ruenTHim Xap xun mMoxuaTura ara. By aca Getomna KYWIAHHITHA XOCHIT
KH/IAH Ba IECTPYKTHB XAPa&HNAaPHUHT Kyuaiumura kymaknamamm. Byrnatunran

Oyiomna, alfHMKCA Te3 KOTYBYM Ba IOKOPH MyCTaXKam LEMEHT/Iapa HMCCHKJIHK
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AKPATHIMIOHHK  KywaiiTupanu  Bsa Xapopati  GyrnaTunamuran Kamepauu
Xapopatugan 8-15°C ra omanyu, 6y a3ca uemenr TOWHAAH OPKMH CyBHM
Gyrnatummt “HKHUINTA BA YHU KYpHIIHTA 0)THG Kenagm.

By xom ACCTPYKTHB KapaéHnapuu PHBOZNAHHIIMrE onub Kkenamn Xamaa

fHpHK Ba Myppakka6 KOHCTPYKUHSIApra XapOpaTHH HoTekwc TaKCHMJIALIHITHA
kynasmu. By canbmii xonucanu OJIIHHH ONHLI YYYH NAcT CyB LeMeHT HuCcOaTHHM

12-606. Fiyn na mapoapom KOmIaMaapn GeTonnapn yayn
nopTIaRAuemMenT

Hyn xonnnamnapu yuyH doiinananunamiran Geron nommuii pashmzia $usnk,
MEXAHHK TabcHpiapura yupa6 'qpumn Tydaimm yuu Taiépnam yuyyn Maxcyc
UEMEHTNAp  KyynaHMnany. Vnap  onpamit TIOPTNAHAUEMEHTAH  COBYKKa
Gapromnmmiry, €iMnTHpyBuN Ba 3apbanu TabCHpNIapra YMaaMAMAHrH, IryBYH
3apbanapra muc6arau OIIMPHITaH MyCTaXkamIHIH Xamua Kam KHYPAIOBYAHIHTH
6unan axpanm6 Typajgu.

Lementin  Geton acaneGeronra  mucGaram Ky mxo6uii  Texumx
Xoccanapra sra. V mycraxxam, HpmHumr HCCHK XapopaTH Tancupura YHAAMIH,
Kam umkanasamm (0,1 mm Gup finnra). Berou Komiamanapunary uemeHTHM Ky
OMHJUIAp TabCHpHra yw Kenamu:

- 0706 Hypuna xapopatin kywnammmnapra;

- BBTOMAWIMHANADNAH, CAMONET  peakThp ABHraTe/NIapHNAH YMKALMraH
ranapna,

- amuocepa érmmnapura (xop, émrup).
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By Getonnapuunr acocwii (aswnatnapunan Gupu yuuer Gapmomumwmaru. By
dasunatra UeMeHTHN GETOHIArH MHKIOPH, Ty3WIHIIM Tascup kunaau. Llement .
TOWMHM TYIWIMIIMHM CcapdMHM OWMPHINra, KaibMii —amoModeppHTIapHu
OPTHKYA MHKIOPH GApuOLLTWIMKHM KyuaiTupamu.  KymuMuanaprusr TypH
Xap xun TascHp tann, Macanad - CaCly GapaoumumkHu KamaiiTupany, CHPTH
¢daon xywmmuanap (CCB) aca kyvairrmpann. Mccnkiuk MuuioBn GeTOHHMHr
Gapaowmiurubn  nacaimupany.  Ilement GetoH Korlamanap Xap Xui Typaa
6ynanu: ¢

- MOHOIMT Ba iinrma;

- OMp éKH MKKH KaT/Iamiu;

- apMaTypaiH Ba apMaTyPacH3;

- Oamii Ba OJUIMHIAH 3YPHKTHPHIraH.

Xap 6up Gyromnap yqyH wueMeHT Maxcyc Tanabnapra »xasob Gepumn kepak.
IMysnsr yayn Oy KomnamanapHuwer —cudatnra UEMEHTHM (QH3MK-KMMEBHIL

XyCycHATIApH Kail Japakana TabCHp 3THIIMrA axamuaT Gepuin xkepak Xampaa

LIEMEHT I0KOPH MycTaxkaMm Gymmm Ba Te3 KoTHIIM Kepak. Tankukotnap myHM
KYpcaTafMKi 3aMOHABMM, AIMTAM IOKOPH  MYyCTaxkam MOPTNAHALEMEHT
KYPWIHII-TEXHHMK ~Xoccanapu Gyimua cupTkM-aos KylMMua KHDHTWITaHAA
#yn Ba a’poApOM KoIamanapura Kyimiagurad tanabnapra  TYIMK kaBoG
Gepany.

Macanan, natpuii cunokanar (IKIT-11) xymumuasmu 0,6 xr (Kypyk mommara |
xucobnaranna cys  Guian  apanamTupub  (UeMeHT MMKIOpH omuMi

capdnannmnaa) Getonra kymca 300-500 mapka Geton Tafiépnam mymkuH. By
KymuMya GETOHHM  COBYKKA  YMIAMJIMIMIHHH  Jap3IMKKA, WIIKATAHUIIra
Hapkapopauruay omupany. beronnn Gup Xu Maxcyc XoccanapHHH SXIIHmail
Mmakcammna riacTuuumpnanrad ruapodo6 Kymmmua KYIMI TaBCHs STHIATH.
V3 xycycustnapura xVpa nopTiaaHaueHMeHTHMHr Oy Typu Kyiiunarn
Tanabnapra xaso6 Gepuuin yo3um, xycycan knuHkepaaru C;A muxnopu 8% nan

omMacaury - (hakat rpaHysiaHrad goMHa makueu 15% nas optuk Gynmarax
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MHKAOpAA KHPHTHII MyMKHH;, - MEXAHHK Mapkacu 400, 500ra moc xenumm Kepax.
Beton  kopummanapunn cyBra TanabuaHnHruHn kamaliTHpmI  Ba  COByKKa
UPIAMIUTHTHHH. OIIMPHII YUYH TacTHOULIMpIOR H, runpodo6rosun, xasonu
TOPTHO 01yBYM MOIIANAD KMPHTHIN MAKCAAra MYBOGHKAMD.

By uemeHTHMHr TyTH6 KOMMHMmIMHMHI Gownasmmu 2 coatnam onmuu
Gynmacnurn kepax, Oy 3ca KopumMaHu KonMmnam xofiMraua LEeMEHT TyTub
KOJMUWHAAH OJIIMH I0KJIAL MYMKHH,

13-606. Ac6erouemenr MaXCyJI0TAApH HuIal YnKapH yayu
NOpTAAHAUEMEHT

AcOeToueMeHT  MaTepHATADMHM  wuLTa6 YHKAPHIL 3aMOHaBHIH
TEXHONIOrHACHHHMHT acocuit 6ockunapy:

- OMAMHAaH THTHAraH acGect Ba uementnan (85:15) cycnemsus (xyr0K
CYIOK/IMK) Taiiépnanamy;

- Oyromnapun acGect TpySamm YCKyHanapia KOJMmnam, SbHH YCKyHANaru
TYPCHMOH WWIMHADNA GHMpJAMYM KaTnam  Xocwn 6ynrynua  cysmm xarThk
thasanan cypu6 unkapumn;

- Oupnamun xatnammm cyscmanasTHpHm Ba IUWIAHTHPHLI XAJm yHRaH
“xom” spum Taiiép MaxcysnoT onum Ba YHH 3uwian. Ombru Gockmuna spum
TaApP MaXCyJIOT MCCHKIMK HULIOBH, CYHT KalHOK CYBHH TabCHPHAA KOTAIH.

Cyncusmanupmmn  xapaéumau TeVIAWTHPHII y49yH naran MalianaHras
UEMEHT KYJUIAHHIIM MyMKHH, aMMO Oynna wmaiina wHrauka (pakumsanap
Kamasi Ba uemeHT acbect Tonatapum GwiaH kuncAamMmM racasjy, KOTHII
Tesnurd cexmnnawany. IMlyHuHr yuyn uemenTau conmumuTHpMa  1o3acH 2200
cM2? nan kam 3200 cMz” nam Kyn Gynmaciurn kepak. AcBect TONANapHHu
UEMEHTHHHI THAPAT ~ MaxcynoTiapu Guian  QusHk-knMEsnii TabCHpAYBH
HaTKacwaa  ynapHm ¥3apo anoxanapu  acGecTouemeHTHH  Gupnamun
KaTiamnapunan Ba “xom” spuM  Taiiép MaxcyioTaa  MycTaxKamulaHamH.

DunbTpnam xapaéHm uemeHTHArM  rumc XHCOGHra  AXWMIAHAMH, 9yHKH y
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rugpocyabGoATIOMMHAT KANBUMAHY  KPUCTA/UUIAHUIINTA KyMaknamanu Ba
JOKOPH MCTIEPC  KaubLMii  THAPOATIOMMHATIAPHM 03ara KeNHIIMHM  OJIHHH
onagn. Ilementna amuT  MUKIOPH Kxymaiiran capu acBecTonemMenT
MaTepualIapHi  KOJMIUIAW JkapaéHu  Teanamamd. LlemenTtra MuHepan axkTHB
(baon) Exu MHEPT KymMMuATap KymuunaMaian.

By LeMEHT yHyH MUUIATHIALHIAH KIMHKEPHUHT Tapkubm 52% naH OpTHK

Gynmaran C;A nan 3-8% nas, optuk 6¥nmaran C3A nas MgO — 5% nan CaO -

1% pan kam GYnMLIM JIO3UM.

By Gyiomnapuu wmua6 wmkapum yuyH 400 Ba 500 Mapkamu LemeHT
MULIATUIAH, UEMEHTHHHT Oy Typura Kyitwnagurad Tanabnap Kyiunarunap Gunan
M30X7aHanM, AcOecTOLEMEeHT  MaxCyJoTIapuHH — TaHépramja  LUEeMEHTHHHI
GowmanFuY THAPOMANIAHMIIK JKyAa IOKOPH CYB LieMeHT HucGathna yramu xyn
CyBHH acGECTOLEMEHT MACCAJAr! CYBHUHI KATTa MUKIOpH (uibTHpianub, cyput
cuku6 onumagm. Acbecto Tonanapuaa ymuIaHWG KOJMIIM  YMYH  LIEMEHT

3appadanapy Jkyna Maiga Oynmmm JIo3MM, aMMO  yJIapHMHT  OpTHKHA

JMCTIepCHOHIMTH ~ GOFJIOBYM MOJUIAHMHT CyBra TanaGuaHIMriHH OMIMPHIIK
MyMkuH. ACGECTOLEMEHT MaxcysoTaapH Huuiab uMKapuuiia KyJaHWIaquraH

NOPTNAHALEMEHT aMaJIMid JKUXATAAaH OaTAary KypHIHIL NOPTIaHALEMEHTH Gunan ‘

Oup xun Oynamu, aMmo OGomnaHFMd MyAnaTIapAa MHTEHCHBPOK KOTHIIM Ba
MyCTAXKAMJIMTHHMHT  Te3pok  yommm  Gunan  dapknasamn.  Knunkepun
MaiijanaliHN  TeaMAITHPUII YIyH LEMEHT CHOATHHH EMOHIAITHPMAHIUTaH

KyummEanap 0,5% muxnopaa kymwmms mymkus, TyTu6 kommmxy Gomrannuim

1,5 coaraax onauH amac, oxupu 10 ¢ xeq smac.

14-606. Tamnonax uemMenTIap

TamnoHak Ty3WIManapu Xap Xwi wapowtiapna umatiwiamy. Kaswivanap

xapopari 20-25°C nau 200-300°C rava, Gocumiap, Katiam CyBnapHH KHMEBHH
Tapku6H, KUHCIAPHU MUHEPAJIOTHK TapkuGy yarapuG Typany.

AiHHKCA ra3 KaswiManapna wmiam IIAPOMTIAPH XKyAa Mypakkab, uyHKu
HEMEHT/IAUI TyraraHaH CYHI rasNapHu KaT/iaMIaH KasHIMara §THITHHHHT xaru
6ynann, natwkana darropanap 1o03ara ke MYMKHH.,

Hly mynocabar 6unan GyHaka WapoMTNapAa MINIATHNATMIAH TAMIOHAN
UEMEHTIAPHUHT XOCCANAPMHH AXUIHIALI Kepax.

By xoccanapra Tyth6 konum mymnati (GouuTaHMIIN Ba OXHMpH), PEONOrHK
(OKyBUAHIIK, EMMIIKOKINK, XapaKaTHAHIIHK) XOCCANapH KMpazu.

Bupunun Tankukor - Tamxpuba uwnapn 1907-1908 iimnnapaa Gakapuras,
Vma iunnarn UEMEHTIap CeKMH KOTAIHraH, NacT MyCTAXKAMIIMKKA, KON
Malianukka sra 6aran Ba y30K BakT KepaKym MycTaxkamiIMkka sra 6yaummnu
KyTHml kepak 6ynran. Iy myHocaGath Gunan KoTum KAPAEHHHU TEANALITHPHIL
3apypusith 6ynran. TyTu6 kommm My anati 6y wyHnaii skapadHky, yHIa LeMeHTHH
CyB GHilaH apanamTHpraHnaru Xapakarqax KOpHIIIMA acTa-CeKHH KyIOK/Ialany Ba
GoLIaHFHY My CTAXKAMIHKHN STA/UIAHAN BA Iy XONaTha YHMHI KaifTa Miumiamm
KHiMH OYnamy, myHWHT yuyH TammnoHak UEMEeHTIap IyHaka TyTHO Kosmm

MyAjaTaapura sra 6Ymumm Kepakku, yIapHH Xap Xui BasUAT/IApAa, WapoUTIapaa
HILIATUIIHHHT HIMKOHHM GYMumm Kepak. i

Macanan,  kasunmanapaaru Xapopar Ba GOCHMM KyTapwica, TamIoHax
HUEMEHTNIapra CeKHHNATHPYBYH — PeareHTiap MILTATHIMIIN Kepak (KML, CCB,
C/1B).

Onatna xamma uementiap YuyH TyTHG Komum Gomnammum 45 MHH ongMH
amac, oxupu 10-12 coatnan kefins smac. Tytu6 KOMIIAAH OJNIMH LIEMEHT XaMHUpPH
THKCOTpON  xoccanapra ara. KoTraH capm xammpHm Kafita mumtaTHHm
KuinHnamanm. Iy BaKTaa XaMUp THHY X01aTa KOTHLIN Kepax.

V30K BakT nasomuna TyTHG KoM MyI[aTH TamnoHaX LEMEHTJIap YuyH
acocHit XapakTepucTHka GymraH. Vnap cyB uement mynocaGatu yarapuira
GOFNHK 6ysraH, sSHM YHUHT OpTHIIN TYTHO KOJNMIN MyanaTHHM uy3any, aifHukca
TYTHO KOJMIIHM OXMDHM, aKCHAA 3CA LIEMeHT capburyu  Yetupamm. Ilement
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KJIMHKEDH MUHepanoruk tapxubu 80-82 % cwmixatnapnas, 20-18 % amomuHat
asanapnan nbopar.

Ilement Mmnal UMKApHID CAHOATH WKKH XWI TOMIIOHRX LEMEHT umnab
uukapanu. Bupu "coByk" (22+2° ¢), mkkuHumcH "Hecuk" (75+3 ¢) kaswimanapra
mymxannanrad. Craunapt Ttanabura  kypa "coByK" Kasunmanap - ydyH
LeMEHT/IaADHHA TyTHO KONMImMHK GomnaHumy 2 COATHAH OJUIMH 3Mac, "MCCHK'
Kasunmanap y4yH | coat 45 MHHYT OJIIHH dMac.

Tyru6 xomum oxupH “cosyk" Kaswimanap ydyH 10 coarnan keiimH 3mac,
"uccHK" kazwimManap yuyH 4 coat 30 MHHYT ked 3Mac.

Orwmmura Gynran Mmycraxkamwimk werapacu (c\u-0,5) 2 cytkamaH cyHr
"coByK" KaswiManap yuyH 27 Kr\cM JaH Kam, HCCHK" ydyH 62 kr\cM? xam Mac.
IlemenT XaMMpuHuHT eimmumy 180 MM nan xam 6ynmaciuru nosum. "Cosyk"
Kaswimanap y4yH kiuHkepra 15% oprtuk 6¥iraH MHMKAOpAa aKkTHB MHHepan
kymumuanap éku 10 % kynm Gynmaran MHEPT KymMM4a (KBapu KyMH EKH
KPHUCTA/UUT OXAKTOIIN) KYIIMII MyMKHH.

"Mccnk” KasiiManap ydyH rpaHy/UlaHraH JOMHA IUIakH éku (axaT aykkaH

JKHHC/IApaH Hﬁop;'r akTUB MuHepan Kymmumuanap 15 % kyn omac, €xu kBapy

Kymu 10 % naH Kyn Ky TaBCUs STHAAAH.
"CoByK" KaswiManap y4yH TAMIOHaX LEMEHTIapHHHI caTxu iosacu 3000-
3550 cmA\r, axtue musepamnapuuur (C3S+CS) HurnHmuc 60 % arpoduna sa

SO; muxzopu 3-3,5% naH omMacHHry Kepax.
"Mcenk" kaswimanapra (75°C) MymkaiiaHraH TaMIOHAK LEMEHT macT

AMOMHHATIIH OYJIHIIH Kepax.

14.1. Maxcyc TaMnoHax HeMeHTIap

ITacT TrUrpoOCKONMK  TAMMOHAK LEMEHT Yy30K BaKT  Cak/JaHraHga

MYCTaXKaMJIHTHHH HYKOTagH. VHMHT TapkuGH KIHHKEp, THIC, y4 3THIAMHH

KymmumHanaH nbopar.
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BKI[ — xpemumiti uement. V KylinupMacaan onmHaguran THIAPABIHK
Gornosum mMonma. Vemar TapkuGH, KyiMarmua KypuTiaran Tapkubuna 80% B-
C,S, 6enurtimn xommonenT Hmxopnap 2,5%, SO; 0,5%pan kyn 6ynmacmuru
Kepax.

Kasunmanarn xapoparra Kypa GenutHuEr Mukopn 30-70 % raa, KBapi Kymu
aca 70-30% raua Tebpamanu. Maiinanasran GeHTOHHT rumHM Kymca Oynann
Tyt6 xomamn Mymnatnapu Gouamumm Ic 45 mun onnam amMac, oxmpu 10
€OATIaH KeY IMac.

Arap xasmnma xapopatm 90-130°C 6ynca Tytu6 xommm MYZAIATIApHHHT
TeanamTHpum yuyH 1-5 % MuKgopha xansumitiasran CONa KYUIMII MYMKHH,.
Orwmimsra 6yaran MyCTaxkamiluK werapacH Xapopatu-30°C, Gocumu -200-400
ar Kaswimanap yuyH 30 kr/cm?

130-150°C500-700ar - 40 xr/em?, 150-300°C 500700 ar -50 kr\em®. By
Kpemuuiun uement (BKIY) Maxcyc TYpH IOKOPH Xapopariu HedTBh Ba raz
KasHIMANap yuyH MyJKAJUIAHTAH,

Hinaxkyanmm mement - TOKOpH XapopaT/ii Ka3W/IMANapHHH LeMeHT/IaITra
MyJKanniaHrad. YHuHr Tapkutu MalilanaHras TpaHy/UIAHIaH JOMHA ILTAKH Ba
KBapu Kymunax u6Gopar. )l(auyﬁuﬁ Xynyanapra MyJoKauiaHraH.

Tysnapra sagaman REMEHT/IAP - HeThh KOHIAPHIATH KATIAM cyBnapuza
cynsdar, xnopun, ontun TYTYPT Ty3napu Maexyn 6yiranu yuyH uemeHT wix Gop
KOTHII JaBpHIA EMHDHITHINTA Yapaiy.

Mysusr  yayn  tydiwmran KBApU KyMHMHH  KyIUMID TaBCHA ITHNagW.
Tanxukor Hatmwxacuna Wy Hapca aHWKNIaHaW: kBapy Kymu 75° C suum "HeeHK"
KaswiManapra aktueiaury omanu sa CaO Hu kuméwmii Gornaiinm, (160 mr CaO Ir
KyMra) WYHHHT y4yH LeMeHT maccacunad 25-45 % mukaopaa KyMHH Kymrsm
TAaBCHS ITHNAIH.

By uemeHT  "mecux” Ba "coByk" Kasunmanapra — MUUIATWIAII y9yH
mymkannanras. Tapkuby : TammoHax HEeMEHT, kBapi Kymu, runc Tomu. "Cosyk"

KASWIMANADH yIYH KyM 25 % + 5, "Hccuk” yuyn 45 % + 5 MHKIOpAA KYIIHIam.
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Orwmmura 6ynran Mycraxxkammurn 2 cyTKanaH keiuH COBYK KasuiManap
yuay# 20 kr\cm? kam amac, HCCHK yuayH 40kr\cm 2 kam amac 6ynumm kepax.
OFupramiTupran  TamMnoHax  noprTiAHAUEMEHT - KasuIManapuian

Vhunr tapkutu 50-60 % xmunkepnan, 40-50% remarur, MAarHeTHT, éku jana

mnaTh Ba 03ruHa-3 % runcaax ubopar.

Hccuk  kasuiManap yuyH —OFMpJALITHpYBYM mukaopu  40-60 % pan
omMaciury, TyTHG Komumm Gomnanmmm 1 ¢ 45 omgus mac, oxupu 2 coat 30
MUH Ked 3Mac.

Tyr6 . xommun  Myanatsm  cexumnamTHpHMm yays  0,33%raua
KapOOKCHIMETHIILIEIUTION03a KYUIHII MyMKHH.

Tonanm tammonax uement: By uement TapkuOH TonanM KymuMuanap,
acbect, Koro3 Huuiab wuMKapum  (casoatw UMKMHIWIapH 2-3 % wMukgopaa
KHUPHTHIITAH).

By xymmumuanap xaswimma ACBOpJapua CeTKaNM, CHHYCHMOH IUIeHKA EKH
AApINUKNAPIA UEMEHTIIH TaMIOHIAp XOCHI KHIAZH Ba XaMMa HO3MKJIMKIADHHH
GepxuTagy.

Hamwkana suu catxu 103a Gunan GoFaHraH LEMEHT KaTiiaM XOCHJI 6ynanu sa
Iy MachyJl 1ap3/THKJIap, APeHak KaHaIapHHY GepKuTaTm.

Tonam nileHka UeMEHTHHHT KaTnamra YTHIITA TYCKHHIMK KHUuTamm.

Femsuement. Tapkn6u tammnonak nopraanauement, 3-7 % GeHHTOHMT TN
Kymnmaas ubopar.

I'npocratuk Gocum  Tabcupuna Kasuamanapaa run IPUTMACH EKH LIEMEHT
KHHCNIApUHA Katiamra yTn6 xenumm mymxud. Iy xomma ym6y uementnam
tornanasmnany.

By uemedT xam cys axpammmm, uykmmwm, aapaimkiapra Gapkapopsmr,

3ury Gunan axpamub Typamn. Vanan Tamkapy, nepopaums BakTHIA LIEMEHT
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Tomy Maiinanaumaiinu. TyTi6 xomm Myanati Gomrkapuu yayn CCE-0,5 -0,75 %
MHKI0P/Ia KYIIHITH MyMKHH.

Evrmnnamrupran ramnonax uemMenT - Gup xu Xyaymnapaa HedTsh Ba ras
Kasunmanapun 3500-4000 M uykypaukma Kasmumuna omub Goprnanu. By xomna
UeMeHT Kopummackun 200 M nan OPTHK Gananmnmkka xytapum Kepak 6ynanu sa
6y mapoutna CHIUUIAIITHPH/ITAH LIEMEHT KOPHIIMAcH Kynannnanm.

VYHuHr Tapkubu axtis MHHEpan Kyuwnmua (nemsa, AMATOMHT, Onoka, Tpernes)
8a 30% kam 6ynmaran KInHKepaan uGopar. Vanan TAWKApH, MINATHIN XOlHaa
THIL, IEPIHT, Kepam3auT, HedhTs kokcH Guan apanamTHpHiany.

Fas  xasmamanapu YUYH KEHTABYAH TAMNOHAR ueMeHT. Tas
KaswnManapunu Gyprunamna, uemeHTiamga rasmu UHKHG KeTHIN Ky3aTumazm,
HaTHXana oOYMK rasim ¢asBopanap i03ara kenanu. Bywra ca6a6 uement
KOPHIUMANIAPHHH YYKHUIM HATKACHNA LeMeHT TOWIM, KasunMa .nesopH Ba
TPyGanap Gunan komrakT *oifnna 6ymmK xocun 6§ numm Ky3aTHnamgm, sa my
MyHocabart Gunan ymby ueMeHT MmnaTHHIH TABCHS 3THIANN.

YHuHr Tapkubu: uemenr, KCHraloBYaH Kyummua 15 % pan (kaycTuk copa,
MgO). By uemenr TYPH KaM CyB, HCCHKJIHK aXpatanm, raz YTKasyBuMuanmmry,
arpeccus myxuraa 6apkapopsmru Guna XapakTepnaHanu,

Tamnonam KOPHIIMANIADHHHT  XOcCanapHu yaraptapnm  yuyn  xumésmii
PeareHTnaphn Kynnam kepax. Ty™a6 kommm sakTi Te3NTALITHPYBYH peareHTnapra
NacT MoJsexyisp GHpHnnmp-anenpomrrnap xupamu: Na Cl, Ca Cl; xaycrux
KaTbUMINaHTaH cona, CyloK mima. Macanan, Na Cl -2-3 % ommaran MMKIOpaa
TAMTIOHAX  KODHIIMANADHUHT KOTHIIMHM Ba HYKH  TYSHIMIIHHHHT  XOCHJI
Gy numumnm TeIMAWTHPAAH, AKCHHYA MKy TYSHWIMIWIHHE  XOCHT  GYammunn
CeKHHJIAIITHpPaH.

CCB-cymsdpur crmprom 6apna- Tamnonax TysWimanapuy Kaiita nunampna kyn
Kyuiananuran pearent. V taxmunan 180° C raua uemenT xaMmupHUHT SN
kymaitrupan, ammo YHHHT TahCHPH XamMma LeMeHTnapra 6up xun sMac Ba YHHHT

ONTHMANT MHKIODH LEMEHT TypHra, KoTwm wapontura Gornmk.  Llement
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KopHmManaprn TyTHG Komum yayH 0,3% raua MHKJOpAa Mycamiac KHCJIOTACH {
KYIIusica YHHHT MyAIaTHHH Te3NallTHPaIH.
Kuméenii  peareHTNap  KylOKIaHMIIM  Ba  KOTHII KapagHiapuHUHT
CEeKHHIAMTHPYBYHIAP KUMEBHH Ty3HIHIIHN 6yitnua 8ta rypyxra GyamHanm:
1.OKcH-aMMHO-KapGOH KHMC/IOTa Ba YJApHMHI Ty3/lapH, JIMMOH MyCaunacH,
TPHOKCHITyTAPOBAS, FTIOKOHJIH, TeNTaH, dTHICHINAMHUH TETPa YKCYC KHCIOTA.

2. KanT, r/10K03a, rajakro3a rioKeHTaHaT HATPHIL
3. Bopamiap Ba docdarnap: 6op KHCIOTAcH, Gop, rexcamertadocdar,

TpuHatpHiidocpar.

4. JInrauH OMPHKMANApH:

a) AKTHBNAIITHPWIraH THAPOSIM3IIH,
NUrcynbQUTIAHTaH HUTPOJIMTHHH, H,0, 6unas OKCHIUIAHTaH JIMTHUH.

6) nurHocysb(hoHaTIAP: KATbLHA nurHocyJibaHar
(eppoxpoMITHIHOCY Tb(HOHAT, KOHAEHCAT/IAHraH Cyb(UT-CIMPTIIN 3PHTMA .

5. Tabuii TaHMH MAaxCyJOTIapH: 3KCTPakT Ksebaxo, nomdeHon-ypMoH

KMMEBMI1 peareHT Ba Gomkanap.
6. I'ymmatnap: YfIIP, OKCHIJIAHTaH TYMMATJ/IH PeareHT.
7. Tlommcaxapun GUpHKManap:
a) KpaxmaJi, HOP/IOH CyNb(hHHUTIAHIaH Kpaxmal.
6) uenumono3a 3¢upnapu: kKapbOKCHMETHILEIUTIONO3A, cynsdoadup uemonosa.
8) BHHMJI-aKPHJI TIOJTMMEp/Iap ACOCHIA MAXCyJI0TIap:

TamnoHax Ty3yMJap XoCCalapHHH (pyzpK-kuMEBHH ycyn Gunan Gomkapai

TymyH9acH KyiniarunapHu ¥3 uaura oaau:
1) TaMIIOHaK MaTepHA/IAPHHHT XOCCANapHHH HIADOUTIa MOC X0J171a TAHJIANL.

2) TaMNOHAX SPHTMATIAPHHUHT WAKIUIAHUIINAA KyAYK MyXuTHHU awTHOOpra

onMm.

By mapTiapHu GakapHijia TAMIIOHaX 3pUTMA Ba TOLI ypracunary GOFTMKIAK

aTHOOPra ONIMHATH.
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HUTPOJIUTHUH, XJIOPJH

14.2. Tamnonaz Ty3yMIAPHHET KOTHII Ba TY3IWIHINHHH X0CHJI
KWIHIIJATH Rapaéuaap

Tamnonak TysymnapHHHT KOTHIN Ba TY3H/TMIIMHM XOCHN KHJTHII XyCyCHSTH
Ty(ailin y KyIyKIapHH LeMEHT/IAI yuyH XH3MAT KHTHIITa acoc 6¥nany. Mysunr
yuyH Oy Tysymnuap, SBHH LEMEHTIH SPHTMANAPHUHT acOCHH (DU3MK-KHMEBHIT
MyamMMOJIapHAaH OMpH TY3WIMIOMHM MeXaHHK XOCCACHHH GomKapumup.
BOFNIOBYMNAPHY KOTHINAArH MyCTAXKAMIHIHHUHT MAK/IAHMIIH br3nK-kuMEBHIT
Hasapusacura akanemuk PeGunnep acoc conran.

TyswIMIHHHT 3apyp MYCTAXKAMIHTHHYM TasMMHIAmia THAPATIAHHIIHHHT
ONTHMAT DIADOMTH MyXWM YpuH TyTamu. By kpuccramimsaumon waxmiaHmmra
OMG Ke/lyBuM eTapiM KaTTANMKIard 3apyp MHKIOpJary KpPHUCTALULT napua
XOCCANapHMHI MMHHMal KyWIAHHUIZIA XOCHA Oymumm Gunan Ky3aTHIanu.
JKapaénrn Gomkapum GOFIOBYMHHHT OUCTIEPCIIMK  apakacH Ba CyCIeH3us
KOHUEHTPALMACHHUHT Y3rapumura GoFInK,

Tysym xocmn kwmmau aommamrapysun éxu CEKMHIATHPYBYH KYTIwmI,
KM TAUTKK MYXHT IIAPOHTH OPKATH GOIIKAPHIT MyMKHH.

Korumuunr nactnabku Baktuaa uemest CyB OunaH camapany TabCHp/AmANH.
Cymrpa 6y Tascupnamys cexiHIAmAM.

Hementaunr Qusnk-kumésuii Tapkubu sa Xapopatra xypa kotum 40-120
MHHYT ZiaBoM >THM MymKnH. By Baktaa uementin spurtma xoccanapura Kypa
TIACTHK Maccara sikuH Gynamu. IlemenT nonanapu rosacuna Mychart 3apsyuianran
sappanap xoburn xocun Gymanm Ba ynap Gup-Gupuman y3oknamanu. Bywnra xypa
IpUTMANa LEMEHT NOHAYANapH WyHJal Tapkanamuku, yiap opacuna ¥3apo
TOPTHLI Ky4H naiao 6ynanu.

LemenT nonavanapunusr yiup KHppanapuaa 3/eKTPOCTATHK 3apsa 3HWIHIH
kam. Illynra kypa urapummu Kyun xam Ty3uiMana KOAryJiLMOH CTPYKTYPa XOCHJI
Gynann. BOFNIOBYMNAPHHHT CTPYKTypanammm kapaéuu 3 Gockuuna Gopamm. 1-
Gockua HaTHKacHIa rMApaTTaHraH Xoccanap Ba 3appavanapHHUHT KOAryJisLMOH

CTpyKTypack Xocun 6ynamu. By naiftaa cTpyxTypasmHr mnactux MYCTaXKaMJIHTH
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kam Gynann. 2 - Gockuunga 4 KanbLMiIM amioMOGEpPUTHHHT KPHCTALTH3ALMOH
CTpyKTypacu Xocun Oymmou Ba Yeumm OwnaH  xapaktepiaHagu. Bysma
3appayanap 103acH KaTTalaliaZy Ba yIap opachia MOJIeKyJsp GOFNaHMIN XOCHI
6¥namu. By Gockuy CTpyKTypa MyCTaxkam/IMry OWIaH XapakTep/iaHany.

Bupnnum Gockuunaru cTpykTypaHuHr Oyswimmn canbuii okubataapra onub
KeNMaiiny, aMmo MKKHHYM Oockuuma Xocwn Oynmmira yaryprad KpHCTaUul
KaT/IAMHHHT Oy3HJIMIIN MYCTaXKaM/IMKHH Te3/a IacaiTHpaIH.

Kothm skapaénura Xapopar Ba 6ocuM ce3nnapin Tabcup kypcaragu. Byspa

aBBAJI0 THAPATIAHMII TE3Namany, KATTMK MOINANAPHHHT CyioK (hasama

JPYBUAHNMIM  y3rapanM, LeMeHT/iap, uulakiap Ba Oomka GornoBumiap

THAPATIAHAII MaXCYJOTHHHUHT (ha30BHit TapKHOU Y3rapanu.

14.3. Xapopar Ba 60CHMHHHT TAMIOHAX TY3YMJIAP TY3HJIHIN MEXAHHK
X0CCA/IAPHTA TABCHPH

XapopaT Ba GOCUMHHHT TAMITOHAX Ty3yMJIap Ty3HJIMII MEXaHHK XOCCAIAPHTa

TabCHpH GOFIOBYHHHHT TabHAaTH Ba Ty3yMra KMMEBHI MILIOB Oepumn XapakTepura

GOF/IHK,
Tuppaemuk 60CHM, 3pHInyM, KATTHK (a3acHHH JHCTIEPCHSUTAHHIL KAPASHUHUHT

TeaNAUHIINTA Ce3HWIapIn TabCHp 3Tanu. Xakm OHpJMrumard 3appavyanap COHH

opTazau Ba ¥3 HaBOaTHIa KoaryasuMoH GOFiaHHIl OpTazy.

Bup xaHua BaKT yTraHnaH xefimH GOFNOBYMHMHT KOTHMIIZA TH3uM (akat cyB
GunaH arpermpriaHraH 3appanap GuiaH 3mac, Gankm UMM Ty3WIMand 3appanap
GunaH TabCHpMIAIANM, 3PYBUAHIMIHTA, CYIOK (hasa MHKIOPHTa, Ty3yM XapopatH
Ba Gomka daonusTnapra GoFMKAMp.

Tusum KOTHIIHMHT OONLIAHFUY [ABPHIA IOKOPH AMCIIEPC MAXCyJOTIAPHHHT

JKaMFapHIHIIKM I0KOPH Teannkaa Oynanu, MeXaHuMK MyCTaXKamJIMK acocaH SHrM

Ty3uIMa MUKJ0pH Onnan aHnkiaHagy, Oy BaKTra KeJiraH SsHrM Ty3HiIMaiap acocaH
resbb KyprHummga 6ynanu. My Gunan 6up katopaa, reHUHT “Kapuin’ KapaéHu

amanra omann. Bynna sappavanap impukiamany, my Tapuka Gornam xoccanapu
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3apPatuanapHUHT  §3ap0 TYKHANYE HyKTANAPHHHHT KamalluIiy  HaTwkacuaa
émonnamamy. Jlexun, YMYMaH OJIraHIa, TH3UM MYCTaXKaMJTHTH ky4ainG Gopanw,
YYHKH GOFNIOBYH XOCCANTApPHHHMHT AMCTIEPCHAIM  CycaliMmM 10KOpHM napaxana
raapat  GHpPMKMAnapHMHr  KyumMua MHKIOpna xXocun 6ynumm  Gunan
KOMIEH Al Ty,

Jleknn BakT YTumm Guman GornoBun Gunas CyB ypracumaru y3apo tancup
kamaiiu6 Gopanm, Macanas, THApaTaliis  MaxCy/lOT/NapHIaH 3KpaHHpJIAHraH
TUIEHKA XocHn 6ynnum HaTwkacuaa, By Bakta smru tyaunma 3appavanapHHUHT
KAMH  I03aCHHHHT  aXaMMATH  3appava/iapHUHT AMpUKsiammyBH  HaTkachzga
kamaiinG Gopamm Ba MakcuMympuan yramn. Bup BakTHMHr Yauma  smrm
TYSUIMANAPHUKT  GOFNOBUMIIMK  XOCCACH  KaMasyii. By KotyBuM TH3MM
MYCTaXKAMIIHTHHHHI KaMaiMIIHra onu6 Kenmau. ByHnait sxapaéunap y éxku Oy
GOFNIOBUMHMHT  rHEpATAUMACHHHHT AKYHHOA  KysaTwiaoM — pgactnabku
MaTepHANNAPHHHT TYN1a éKH KHCMaH capdaHumm Guan XapakTepiaHaznm,

Bornosunsmmr cys 6unan ¥3apo TascupuEMHT GoFmanmH BaKTH GHp Kanua
cababnapra Gormux. Bynapuusr ACOCHANAPH: TCTIEPCHAHTH | CYIOK tasana suru
TYSWIMAHHHT  5DHUI  NapAXacH, = YHUHT  MABIKyJUTHTH, KOTYBYM TH3MMHHMHT
Xapopat. By BakTia THIMM MyCTAXKAMIHIMHMHT MaxcHMan KypcaTkuanapura
pullagn Ba cyscuanavamu. Ilyunait kunu6, uement TOUIHHHI IMAKJUTAHHUITH
KyAuaars oMuiapra 60FuK;:

1. Borniosun Momnamumr cys Gunan ApaNalIMaCHHUHT XXMH GHpIHrHaru
X0CCAcH Ba Ma3MyHH.

2. BornoBuMHMHT THApATHDNIAHMAaraH  Ba THADATIM SHTM Ty3WIMAHHHT
KOTYBUH TH3UMH/IArH XQXKMHHHHT MA3MyHH,

3. T'mapar surn TYSHIMANIAPHUHT 3apPaYallaPHHHHT XOCCANAPH.

4. Tumparaums Tesnurm, MyXHT XapakTepH, cyB OwiaH GOFJIOBYM
apaaliMaHHHT XapopaTH.

5. KotyBum apanamma TapkubMIaru Typim KYIMMYanapHUHT MAaBIKyJUTHTH,
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15-606. ABTOK/IAB HIIOBHAA KOTYBYH LEMEHTAAD ‘
By ycyn HopMan xapopatiaa CekHH KOTYBYM OylOMJIapHM —KOTHINMHH
Te3NAWTHPYBYH HHTEHCHB ycyn aeb xucobnanamn. MacanaH, oXak Ba kBapi KyMH
apanammacuHuHT et koTHmK, By ycys GuiaH acocHii KOMMOHEHTH CAHOAT
uMKuHaM 6YnmMum — metannypr miaknap, HedeNHH IUIAKNAp, EHWIFM KyJulapu
MarHesnayl XMHC/IAp, MWl Mojjanapn acocunard GeTonnapHu mmuiab ymKapumn
MYMKHH. ABTOKJIAB MULIOBH TapknOnaa KBapi KyMmH GYJiraH nopTiaHaueMeHT,
UUIAKNIOPT/IAHAUEMEHT KM MyLLOJIOH LEMEHTHH XaM KOTHIIHHH Te3ALITHPAILN.
Oxak - xpemHesemylM KopHmManapuuu OyrFnaTwirasna acocwit uménll.
peaxumsuiapausr 6upu Oy SiO; Ba CaO Gunan Tascupnawmysn Hatwxacuna CaQ
SiO; napun xocun Gymumm. By peakumsHu TeANAITHPHIN Y4yH KanbLMi
FHAPOCHIMKAT/IADH KYLIHMYANAPHHH KYum MyMKuH. By peaxuusuuar tesmurn )
KBapL KyMHHHM MaiJa/IMK 1apakackra Ba XOM — AléBHii KOPHIIMAHHHT TapkuGHura
GOF/IMK; IWYHHHT yuyH KyMHHHr GMD KHCMMHHM < OJIMIAH MaiianaHaam yHWHT
mukaopy  daon CaO wmuxmopura TeHr OyiMmM  Kepak, WyHKM KuMEBHI
peakumsHuHT acocuii Maxcynotn CSH (B) 6ynmb, yuna C:S yprasa lra Tenr.
ABTOKIaB MULJIOBHA YTazuraH KapaéHiapHH KMMEBMIA TylyHMImaa acocuii, Gy
IOKOPH  XAPOPATJAPHUHI TAbCHPH yJap KBADPUHM JHCHEpPC (pakumsiapy
IPYBYAHJIMIHHUHT KYTIAMMIIMHN TabMHHIAAIH BA OXak OWIaH TabCHpnaulyBHH
TesnamTHpagu. ManyMKH, CyB XapopaTH KyTapWiraHaa OXaKHHHT PyBYAHTHIH
Tymamu, KpeMHe3eMHH 3pyBuamry 6¥itmaa 170—180°C xapopatia kBapii oXakka
iyn Gepmaiimn, 200°C 1a sca xarTo yeryrmuk kunamy. Hatimkana kpemHeseM oxak
Gunan TabCHplAWyBMAA KOPHMINMAZaH IOKOPH [MCTIEPC Xo/naTaa Kamsimi
THAPOCHINKAT aKpaIub YnKanm:

OH OH 0-Ca-0
-$i-0-Si- + Ca* + 20H"  -Si-0-Si-+2H;0
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Kopummanaru oxax KOHUEHTpaumscHaa Gupuauy TOKOpH  acoc/i Kambigmii
runpocwmkar C,SH(A) xocun 6¥namu. Oxakmymr KOHUEHTpaLMscH Kamaifran
CapH, KPEMHEKHCIIOTa MMKIODH Kymasmum Ba TOKOpH acocim  ruppocHMKaTHH
6Y i Gountanamu, acociu TONACHMOH  Kanb it THIOpOCHIMKATAADHI
CSH(B) xocun 6ymumu Kysatinaaun. MccHKmK muiosy AasomHuna ToGepmopnr,
KCOHATINT Xocun 6¥nann. Hamwkana KpPHCTaJUI CHHY XocHT 6¥nanm, Ba y acra —
CeKHH SHMH Xocun Gynypun THIOpAaT MaxcynoTnapu Gunan Ypanann. Xocun
6ynaérran  kambumii THAPOCHWIHKATAAD KYIIHK Hupuk 3appavanapHu  acocwii
MHKIOpHHN MoHonuTra Goraiinm, sa y7nap acocupa Taitépnanran Gyromnapuun
CHKHTHIITA GYaran mycraxkammnry 150-200 Kr/em?, anoxuma Xonucanapaa — 400
kr/cm? Tewr 6ynanu. Iement TomMaa ToGepMapHTHu IOKOpH MHKZIOpH cuHKaT
Oyromnaprunr mycraxxammirismy BA COBYKKA YHAAMIMAHrHHK nacafTupanu.
ABTOKNIAB MuLIOBM yCynu GHnaH uemeHT Kymum Kopummanap, oxak Genurin
GornoBunnap  mma6 WHKapHUIH - MymknH. Hedenun uementu TapkuGu
KYPHTHITaH Hehermn (Gemmrim) mmam — 85%, oxak — 15%, ruric — 5%, Hedennn
IiaM  —  HepenmH ramHOseM  mMmnaG HMKApHNagTranna  xocwn  Gynmamuran
MKKHIaM4H  maxcynor. Kumésuii Tapkubu  6¥ituya WNaKnopTIaHagueMeHT
IJIHHKEPH Ba OMHa mak opacuna OPaHK MOInaHu sramnaiinu sa HIIKOpnap
MHKI0pH (2,5X raua). Hedenmn mmaxuun acocuit MuHepann —C,S kam MHUKZIOpaa
Kanbumit deppur, amomumar sa Gomkanap. Hegenuy GoFnoBUMHMHT Xoccanapu
yHunaru 2Ca0 Si0,, 2Ca0 AlO; nap MHKIOpH Gunan nonanamamm. By Gornosun
CyHuuit (aon  mumepan kjmumuanap TYPYXHra kupamu, ymna wmkopwii
OkcHinapru Muxaopn R0 — 2,5% nan OHIMACHTH Kepak, cymria spuiimuran R0
= 0,5% nan xyn smac, Hegemn Gornosumsnur mmnag YUMKAp AL TEeXHONOrHsCH
Kylnnarunapaas n6opar: HedenuH mnak 20-25% HAMJIIKKA 5ra WyHMHr yayn
Y 1= 2% namnmka ra 6¥arysua 400 — 50000 Xapopatzia KypuThin GapaGanmna
Kyputhnann, Oy xapoparmam 10KopH.  Kypurunray Xapopartna
Gbaonmurura  can6uiy TabcHp kypcatamn. Ilnak, oxax ma THIIC Gupranmkna

TerupMonna  Ne008 snakma kommmEm 10 — 15% xonrywua Tylonanu.
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Mycraxkammury: srammmra 50-60 xr/cM?, cukumammra 200-400 xr/cm?.
GOFIOBYA MOAAA acOCHAa ABTOKNaBiapnaa Oyf TabcHpHIa HMIUIOB Gep!

GetoH Gylomnap Taiiépamia KyJUIaHaIH.

16-606. IlemenT — Ky/UIH apanammanap.

Cunrernk C3S rugpaTnaHvml MaxcyJIOTIapUHUHT TapKkuOH ABTOKJIAB
mIapoMTJapuaa Xapoparra GOFNIHK 175-200°C na Ca(OH), Gunan Gup Kz
C,SH (A), C,SH (C) Ba C3SH> koTHII IIAPOHTHIA kapab xocwn 6ynamu. 160 "

BOFNMK,
Hopman XapopaTtia XaM, aBTOK/IaB MILIOBHIA XaM FHIpaTIaHyBHH

(pasanap Gup-Gupura Tancup kypcatamy Macanan - C3S 8aCuiAF GyrmaThTaHIA
BomKa KOMMOHeHTIapra HucOaTaH MyCTaXKamuurh Ganann. LlemeHT — K
apanammaiapy GyFiaTii WapouTIapuaa C3H sa C;SCSH(B) xocun 6ynanm, 8ay
xampa Ca(OH); HM ruMOpaTNaHMIIM Xapoparra, AMCTIEPCHANrHra, KJIHHKEpH

runpaTiaHyBun KnuHkep (asanap Gup-Gupura Tancup kypoarazm. Macanas, P=
C,S C4AF 6yrnarwiranna 6omka KOMIOHEHTIApTa HucOaTaH MyCTaxKa
Ganann. LlemeHT KymuM apanammanaphi OyFiaTvin mapowTiapHia C3H Ba
C,S npan CSH(B) xocun 6ynamu sa y Ca(OH): nn kBapu Ky 6unaH KMMEBMH
TabCUPJAIIYBH HATHXKACHIA XaM XOCHI 6ynann. Keapu xymiuu C3A Ba (0
6WnaH TabCHpJAWYBH ~acocaH THAPOrpaHaTjiapHu  XOCHI 6y mmumnra

kenaan. KBapi Ky/JMHM MHKIOPHHMHT YPHATHIMIUM  KIHHKEPHHHT KUMEBHN
MHHEpaNoruk TapkuOura GOFIHK. DHT camMapanopsIMK KIMHKepiap Oy amwT.

xomakepnap. Llement KyJH KOpHIIMAIapHaaH
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nactT amoOMMHATIH

ABTOKNIABMINMIIOBHH Gunan GeToHnapHu wrusna6 YMKMIIMa HadakaT LeMeHT
MKTHCO,

KTHCOA  KWIIMHAIH, XaTTO I0KOPH MYCTaxXKAMIMKKA 5ra 6ynran  Kypumum
Gyromnapn ommm mMymxus.

17-606. MuKpoTyiMHpruwns nopraanguement
Kynnn noprnannuementan  50-60 i OJIAMH HUUIATWIraH, aMMO wMiad
YHKAPHIL PHBOXJIaHMaraH. Maiinanauras TYIOMPYBYH  KyIIMMYanapra

KyHHOarunap Knpagd: KBapl, NONOMHMT KyMJap, —TrpaHy/laHMaras

JOMHa
Ak
4P, OXaKTOWI, OXAKTOIN-MATHE3Wan >XMHCIap, nécnap, GapxaH Kymnapu.

Mukpotynmupriann, Kyiinarnua wumnaruur MYMKHH:

. Betonnn  kopummack  Tapkubura  maiinanaxran MUKPOTYIAMprUY
KMPHTHIIaAH.
2. Lemenr Ba MHUKPOTYNIOMPrud  anoxuna Mmaliganasanm, LEMEHT

KOpXoHacHAa apanamTHpUAAIM €KH MILIATHINIAH OJIIHH.
3. MukpoTynaupruy, runc uemesT KIMHKepH Gupranmmkna Tyitumamm
4, ;
Bockmuma-6ockuu Tyitmmma 6up TernpMonna rumc Ba nemenT KJIMHKEpH
Tyimnann.  Tyluaran KyKyHCHMOH
MHKPOTYNnupruy 6unan Tyitnnany,

apanamimMa = HMKKMHYM  TerMpMOHIA

TopnanuemenTra Munepan Kymnmuanap 6unas 6upra 10-15% nau OPTHK,
Gynmaran MuxIOpIa axTHB MHHEpas KYIUMYanap XaMm KUpUTHII MyMKHH

Kyn ramkukor wmapw HaTmxacuna Oly Hapca aHMKJIAHIHKY, OIyIMit
Xapopatna kmmmkepra 10-25% rawa yra Tyimnran  kam aon Kymumyanap
KYIIMIICA 3UY LIeMEHT Ba Geronnap wmnab wmkapym MYMKHH, Ba yJap 4ykum Ba
WHIIHIT - feopmaLmsicy, arpeccus cysiap TabCHpura wupamiam  Gynanunap
betonnapuu ysox Bakt nasommma KotraHna 40-60 Mk ymuammaru KJIMHKep
3appatanapu TYNMK THOPATAHMAWAM Ba IEMEHT TowHMaa MHKDOTYIAUpruy
ponuuu 6axapanm.

AgToknas Geton Gyromnapra kpeMHuMiH KYIuMMuanapau Kyumica, KJIHHKEp

MHHEpa/Iapy Ba KymMMuYanap opacuaa KuMEBMii TakCHPJIALIYBH HATHXXACHA
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CSH (B), Ba Gomka rMADOCHIMKAT MaxXCyJOTJapH lo3ara Kenamu. Musepan
Kymumuanap cudaTHaa KyHWOArMNapHH KMPUTHMID MyMKHH: [OMHA Ba
anexTpoTepmodochop mTakIapH: KyJUTH — NLTAKIM YHKMHAMNAP, Tapkuouaa 40%
MuKzopna 6ynran ksapwim kym 3% nau opTHK Gynmaran rwum, Gamumkm, 6%
AaH Kam HIIKop/iapu 6ynran snexTpodmisTpaap yaHry, Tapkubuna 65% naH kam
6ynmaran CaSO4 — 2H,0 au runc Tom.

TlacT mapkamm KOpHIIMAnap ydyH KyHHIArH TapkuGiau GOFNOBYMIAD TaBCHS
stwnagu: 40% nan kam Gynmaras xanHkep, 60% naH opTHK GynMaran Kymmmua
éxu oxaxtom, 30% maH opTHk Gynmaran xmHkep, 20% nan kam Ba 30% nas
optuK 6ynmaraH akTB MuHepan Kymmmua, 50% naH opTHK GyiMaraH KsapiyH
Kym éku oxaktom 40% nau kam Gynmaran kauHKep, 2% JaH OpTHK GyaMaraH
AMK, 70% nan opTHK Gy/IMaran KyJutM — MUIAKIH YHKHHIMIAD. ‘

Knmrixep 10%nan xam 3Mac, oMHa éku aekTpoTepmotocdop muak 70%nan
Kyl 3Mac, aKTHB MuHepan kKymumua 20% kam 3mac — 30% xyn amac. By
LEMEHT/IADHUHT  CHATHHU SXIHIAN yuyH IUACTHOMUMPROBHM, rHAPodos
KYIIHMH9anap KHPHTHII PyXCaT 3THiani. MUKPOTYIAMPrUwIH LEMEHTIADHH TyTHO
KOJIMII uynna'map;c Gouutanmmy — 45 MuH. OHMH dMac, oxupH 15 coatnan kew
aMac. Maiinanux xypcatknuu Ne 008, snaxna komguru 10-12%, carxu o3ack
2500-3500 cm?> Gunan nponanananu. Mycraxxkammmru 28 cyTkanan eiins 17-18
n/cm?, caxunmmra — 15 -16 MITa au Tamkun stamgm. 3

Kym TagxukoTnap WyHM KypcaTamuku MOPTIAHALIEMEHT KyKYHHHH
Kymu Gunan catxu io3acu 2500-3000 cm?/2 rawa Tyiunraaa, Kym 3appuana
malianosum Mojananap ponuHu Gakapagu Ba KJIMHKED 3appayanapy MHIHY
(pakumpsanapra YTHIUMHM TabMHHNANAM, ynap 3ca CyB OMIaH KOTHINHM KHCKA
MyazaTaa TabCHpallyB KoOmnmsTHra 3ra Gymamunap. A

By ycynma 25-35% xym TapkuGnm  KyJUIM MOPT/IAHALEMEHT  HOPMAI ]
WapoMTAa KOTHIIMAA MOPTJaHAUEMEHT 3ra OyiraH MyCTaXKamIMKKa SpHINANH.
Maxammii 1200-2200 cm?, catxu iosanm GapxaH KyJIHHH TOpTIAHILEMEH
15% ®u  kymca,
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MHKIOpHAAH

MYCTaXKaMJIHTHHH
MaBXyn.

Kymmi noprnaspuemenr TapkuGuna 20%  ksapy KymH, 35% rumnc Ba
KiMHKepnad wubopar. Xamma KOMIOHEHT/IapHH  Gupranukna MalnanaHanu sa
acbecTouement Bapaknap Muulab wkKapum yuyh Mymxannanany. Kymm uement
8 coar nasommma 9 ATMnua ABTOKJIaB HLIOBH jkapaéHuna THAPATIaHUIIH
Hamwkacuna  Ca(OH), nagakar kym Gunan, Ganku kucman ac6ect ToNanapu
6wnaH  kumémit peaxumsra xupumann. Hopman WApOUTAA KyMJIH LieMeHT
FHAPATIAHAIMAA KAM HCCHMKITHK aKpaTamgm.

KapGonarim nopraanauement 6y uemenT uma6 YHKapHIZA IOKOPH Iy
TYNPOKIIH  KJIMHKED KynnaHanu. VHuur TAPKHGH UEMEHT KmiHKepn 67-70%;
30%, oxaktom 3% runcuman ubopar. KapGowar AKHHCIIADHH  KpHCTam
TYSWIHIIHHY  Ba 3UWIATHHH Xampa MgCO; mukzopu 6y uemeHTNIapHUHT
Xoccanapura TasCHp ITMaiign.

Vu xomnonentm MYLUOJIOH MNOPTIaHAUEMEHT TapkuOH wLeMmeHT KJIMHKEpH
50-55%; 25-30%, rmmexnu 20-25% xBapy Kymuzan  Ba 5% rasa rumcgan
ubopar. Uxxku ycyn Gunau Muab YMKapum  Mymkum: GupuHYHCH - xamma
KOMIOHEeHTNap Gupranukna Tylmnany; HKKHHYMCH — KJIMHKEp, KyM Ba rumc
Guprannkna Tyimnanm, Geron KopHmTHpriura  Geocura cyena HMBHTWITaH
Tpenen Kymunany. Bynaka nement AMDHK ruapoTexHuk HHIIOOT/IAD KypHimna
WIUIATHNANM, MYCTaXKAMIIMTH TIacT 6ynranu Gunan, uement YYKHIN Ba IIHImMm

WAKJICH3NTAHHIINTA  MOMMILTHT Y KaMpOK, HCCHKITHK  kam axparany, cysra
Tanab4anmuru xam.

caknad xonamm. By UeMeHTIapHu  Gup Heura Typnapu

17.1. Bapxan Kymaan MHKPOTY/IANpraY cudarTuga KV UIannmm
Lementaunr KOTHIIHZa naino 6ynanuran wuky KYyWIaHHIUMHH  peNakcaKius
yeymu 6y MUKpOTYnamMpriranm KHpHTHIIH.  MukpoTyinupriy 3appauanapu
UEMEHT 3appavanapy Gunan KoHTakT, KJIacTep Ty3wmmm Xocun 6Ymummna daon

MIOTHPOK >Tamy, 6y 3ca y3 masGatmma TOXHIAA  KIACTEPJIAPHM  XakMuil
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AeOpMALMAIADHHUET  JapAKACHHH BA LIEMEHT TYNOMpruy  gerap.

KYWIAHHIOHH NacaliMinura KyMakiamanm.

Muxpotynamprua  Hadaxat GornORuMHM capuEM MKTHCOX OTamM,
LeMEeHT TOWMHH  3MWIMIHHH  BAa  MYCTAXKAMIHMTHHH O
Mukporynaupriunn GeTonap KOMNO3HUKMOH —KypHHm MozaznaiapH
yNapHH  XOCCANApHHHM Ba  TY3WIHIUHHH onTHMa/ATHPHINHE B,
ConoMAaTOBHHHI  NONMTYIWIMII HA3sapHicHra  Kkypa ypranum
mysodukmup. KoMmnosut Tunmpars Tyswmmmna MaKpo Ba MHKPO Jap:
AKPATHIAAH,  YNADHHHT TY3WIMIIMHM  XOCHI Oynmummmm  dusmic-m
xkapaéwnap Gyimua  cndamim awpatunanm. By wadakar  (usmk-xim
KapagHiap XHCOOMra, Ga/ku &/I0XH/Ia KOMNOHEHTIAP BA TY3WIMILIADHH ¢
MEXAHHK  TabCHPJIAUIYBH XMCOOHra MHMKPOTYJIMPIHWIM  LEMEHT TO
MYCTaXKAMJTHTH 3appauaiap Ba y/JIapHH IMCTIEPC/NIMTH OpacHaarin Macod)
HHCOATH GWIAH AHMKNAHAH, SHHH TYIMPrHAIApAArH 3appavanap ymuam
KOHUeHTpaumsick Gyitmaa omuman Gymmum  kepax. B.M.Conomatos dukp
KaTTa AMCTIEPCIIH  MallanaHTaH KyMAa KyTl MHKIOPAA XABOJH FOB
MaBiKy/, yNap LEMEHT  TOWIMHHHI  MyCTAXKAMJIHTHHH
Hucnepcnxny 2000 cM%; nan 10KOpH  KyTapiica, TexHHK (et Gep:
Xamna OHeprus  maGnarm  kyn capdmanamu. Vpra Ocué pecny
Xyaynuna —Gapxaw —Kymwnap  saxwpanapu  kyn Gynramm  yuym y
MHKDOTYMprid cudpathaa wmnatum #ymiapu kypwmb waum. V.
KMMEBHH Ba MHHEPOJIOTHK TapKHONapH kaasanaa KEJITHPHIITAH,

Bapxan Kymuan Munepanornk Ba KuMEsmii Tapkntn

Bapxan xyaoap | 67,74] 2,51 | 1,08 | 0,54 96 | 736 | 030 | 21§ 174 524 we | 0.12] -

Matepuaniap | Si0: | Fis| FI0 | w0: »_S,Eom Ca0 | Mg0 [Naxh] K:0] C0;[ 505 1:0] H:0[ .
0,08] ca

Ynaprunr nemenrra HUCOATaH caTXy 103acH 1200-2200 cm?, opanmkaa,
20,30,40% MHKIIOp/Ia LEMEHT MaccacHiaH kHpHTHIIH. CyB ueMeHT HucGatHmu
UEMEHT XaMHMDHHM  Hopman KyIOKIHTHra  kapaG  {pHaTimgm, Llemenr

9-xansan
Tay Cys nement | Tyaampra Myecra
Hement | T¥anuemenr Cyma | mymocaGarn caTn Heemonne 28
Maccacn % oacH WILIOBMAAN | CYT.HOpM.
o’y welinn KoTHuIM AN
Kedun
400 0 00 25 7 90,0
.320 20 ,077 4 1100-1200 73 100,
.280 30 ,064 2 65, 9.3
.240 40 X 22 57, 79,16
.320 20 102 .32 70,5 97,2
280 30 ,103 .37 2100-2200 S5, 76,4
.240 40 098 ,41 48, 66,6
. 400 0 0,96 60,
. 280 30 67 0,24 1100-1200 40.0
. 240 40 57 23,0
. 400 0 ,092 47,
320 20 ,074 0,23 S8,
.240 40 55 42,
. 400 0 .88 38,
.320 20 .70 0,22 474
280 30 ,67 53,
.320 20 ,08 0,25 53,4
. 280 30 0,07 2100-2200 1
. 240 40 ,06 X
[ — 400 0 0,128 554
. 280 30 ,104 032 43,
240 40 ,077 33,
. 400 0 , 148 33,
.320 20 ,074 0,37 78,
. 240 40 0,09 37,
. 400 0 , 164 9,
.320 20 ,131 0,41 27,
.280 30 115 40,

Keapy Toaeno#t Cumui xwne Xaopur Buornr k-plo;n— Hapxn

Bapxan xpan | 589 138 182 29 62 120

Hement romnmmsr wycraxcammrira sa XaMHPHH  CyB TanaGuammurura
MHKPOTYJUIHPrHYHHHT TabcHpH
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Cys uemenT nucGary, C/1]
o
[

a24

Cukwmmzars Mycraxkammurs, R cuxumam MITa/ C/Ll-const

10-un3ma. lleMeBT TOMMHEAAT MYCTAXKAM/IHIHTA BA XAMHDHH CYB
Tanabuanamurura mukporyaaupruasanr rascupn (IIXHK const)
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a-Tynxmpriy catxm 1o3acw, S- 2000 cm¥r, 6-Tynaupruy carxm iosacw, S-
1200 cm?/r,

Jamsannarn Ba pacMmaru HaTIKAMADHH  TAXUTHUH WYHA  kYpcaTaamku
TYamHprue  catxu osack 1100-1200 cm%s Gynranzga, cye uemenT nucGatumu
nacaiinimm Kysatunam, 2100-2200 cm%; na aca Kynainn. By kopummanu KOKOpH
énuIIKOKMMTH  MyHocabati Tydaiing  Mmaiina TyHWiraH Momnanaphu Ky cyB
capdpuuu  Tanab kummm Gunan Tywyntpunany.  Tpaduknan my xenn6
UMKATUKH, Xap 6Mp TapkubaM  KopHmIMA Y3MHMHr JMCTIEPC/IMIMIAH  KAThH
HA3ap MaKCHMAan MyCTaXKaMJIMTH Y3HHH CYB LIeMEHT HMCOATHra MOCTMrura ara
6ynanu.  Muxporynmupraasu  30% AaH  Ba OyHmaH OpTMK  MHKZOpHa
KHPHTHIIMIIH  LIEMEHT MyCTaxkamnurunu nacaditupamm. Iynuur YUYH LeMeHT
MyCTaxKamiuruHu  caknab konmm — yuyn MUKPOTYJIAMPrUYHE  GOFJIOBUM
maccacuman - 20% muknopaa  1100-1200 cm?, catxu iosacuna KHPHTHITHIIN
erapnu ne6 xucobnawamm. Tapxubuna 20% MHKPOTYIAMPrHwIH  GOFNOBYHra
Kyummuaa  cyneprnactidukarop C-3 Hu TabCHPHHM  Yprawum yuyn 0,2-0,8%
Gornosun Maccacuman Kymmn, Hamyranapsunr mycraxkammrn 28 cyT
HOpMaJl WapouTaa KOTHINHAA BA MCCHKIMK MULIOBHAAH cynr cnHanau. CusoB
HATIDKANIAPH KANBANA KeNTHPUIrAH,

Cynepnaacmuguramop C-3nu 6oznoeuunu (muxpomyndupzuy) c/y
Hucbamuza ea mycmaxxamauzuza mavcupu nucbamu

10-xcadean
Cyneprmcruduxarop Cyn, uemenr MIIa mycra
C-3, % H BUUIOBHIAN c¥ Hr 28 cy.

» ,23 76, 03,4

.3 ,22 78, 09,

X ¥ .6 13,

, 20 48,7 23,

0,195 : 130,

A 0,19 94,6 135,2

X 0,185 97 139,0

Vikazwran  cumos HaTIkanapu — WYHH  KYpcaTajMKM,  KyWHMYaHM
mnactudmmpnam sddexn 0,5% MHKJIOPA LEMEHT MAacCacHiaH, CyB LEMEHT
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ruc6arn 0,20 rava nacasan. MukpoTympridsu Ba cynepruiactudukaropay C-
3HM LeMEHTHN KOTHIN JKAPaéHWra TALCHPUHH YpraHum yuyH Tapkubuma 20%
MuKpoTYIaupraamM, 0,5% uemeHT MaccacHaaH KYIuMMua TapkuGam KOpHIIMA

OJIMHanHW.

17.2. Muxporyaauprau (6apxan kymn) Ba cynepmiacruduxarop — C-3nn
UEMEHTHHHT KOTHIN RAPAEHHIa TALCHDPH

Llementin kopummara yTa TYHWITaH KyMHH KHPHTHJIMIOH PeaKiMACHHHHT
SIHMH  KPUCTA/UT MaxCyJOTJapUHH TallKWl KWiIMaiiau, nexkuH Gy Kopummazna
TaHEPIaNraH HAMYHANIADHUHI MYCTAXKAMJINTH KYIUMMHYACH3 TIOP T/aHILEMEHTIH
HaMyHaNapHUHT  MYCTAXKaMJIMTHIAH OpTajM, 4yHKH Tyiwmras kym Ca(OH);
Guan KanbUMi THAPOCHIMKAT XOCcHn Kunb Tancupnaiimu. Iunpatauys kapaéuu
KMHETHKACHHH THAPATIM SHIM MaxCyJOoTNapaaH Xocui OYinyeBum nueHkasm
ceswnapiu  ysraptHpamu.  ByHaa sHTH MAaxCyNOTIADHHUHT  XakMH
KyTaiimMaii[(, THApAaTALMSA TUICHKACHHHMHT KAJIMHIWTH YCraH capu TyxTaiimm
GOF/IOBYMHM peakiusra KHpPMAraH 3appadanapiHy KYTIPOK MUKIODH CakK/aHa
BornosunEM TYNUK capdiiaHummra Xap Xui KyIIUMYaNapHH Ba ruzgparaap
HanFUTYBYd MOAJANap KHPUTHIN OWiaH JpMIIMII MyMKHH, ynap GOFJIOBYM
3appavanapaa TieHKanap xocun Kuinamwiap. LlemeHTHH rHIpaTa
JKAPaéHNHY CEeKMHJIALITHPTaH Capu KalblMi TI'MAPOCHIMKAT xpucramm"‘
Y3yH TONACHMOH KYPHHHMILAA Yycamw.

Arappa Tonanap FOBaKJapHW TYNHMK GepkuTCa, MakcHMan My
spuwrad  6ynamu.  Imopatnasmmpa  — xansumit HOHJTADHHH
KOHLUEHTpauMsiCHHH  KamadThpwica, C-S-H xypuHmmmnary xpucrauuiap
MHTEHCHB Ycummra onmub KenamM, yHM KPHCTAJUUIAHWINMTA YTa MaiianaHras
KBapll KyMMWIMWK — kymaknamagy. Maiinananrad  GapxaH KyMHHH — LEMEHT
MHUKPOTYNAMprid (6apxaH KyMH) TH3UMHUA Ty3HIMIIH XOCHT 6Ymim xapaéuu

TAbCHPHHH  YpraHMm y4yH  KyIOMMYacH3 MOPTIAaHA LemeHT Ba 20
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MHUKDOTYIIMpruam TOPTHAHAUEMEHT KOpHIIMacHaH HaMmyHanap Taiépnananuy.
Hamynanap 1,7,28 CYTKaZa HOpMal INapoWTHA KOTamM Ba PeHTTeHorpaduk,
TEPMHK TaX/IMuiap yTkazwnagm. HemenTnapuy acocuit MHHEpaJUIapu — ajuT Ba
Genur, ynap ruapatnasu® mact — IOKOPH  acociau THADOCHIIMKATIIAD  XOCHI
Kunanu, amomorapkubnu C:A, CSAl MHHEpannap Tes ruipatnaHany Ba nemeHT
TOWHHN GHpNaMY¥ CHHYMHHI Apatanunap. IlemeHT Tommuu TepMorpammanapu
Ky#Hunarn 3Hno3¢dextnapra sra:

a) 180°C —rumparaumsu TENILCHMOH  MaxcysloTnapunan ancopbuus,
KaJTb1qmiA, runpocqu)oanmumamapnaﬂ KPHCTAT THApatinH cyBHM wuku6
xethmu 510°C — Ca(0H), nu cysnu ¥ykoTHmH, 760°C — CaC0; au 6y msmmp;

6) 95°C-100°C - 440°C - 740°C — 6y sddextnap MUKPOTY NPT HYHUHT
XapaKaTHHU LEMEHTHH THAPATIAHHII HKAPACHUHN CeKHHJIAIITHDPYBYH cudaruna
nonanaiou.

HAepurnrorpammanap

A) uemeHT TomMEM TepMorpaMmanapu

B) uement TYNAUpraaIH KOMIO3HLMAIADHN TepMOrpamMmacu
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IleMeHT Ba UEMEHT MHMKPOTYJUTHPriM Tapkubm
penreHorpammanapusn (1 1-4m3ma)

KOpHIIMA/IapHH
TaXJIWIH KOTHIIMHH OMpMHYM CyTkacHaa
LEMEHT THapaTiannmunn  Maxcynotnapu 6y CSH(B), C; SH =d = 12,5 A° -
Ca(OH); d = 4,76A°, runpatnanran sappasanap  d=1,477 A° CsSd = 1,770,
2,60A° kypuHMWHAArM  rHIPOMAXCYJOTAAp xocun Gynanm.  Llement
MHKPOTY/IMPIHY PEHreHOrPAMMACHAA Xap XHJ HHTEHCHBJIMIHOATH KBap LHHHI
aupdpaxumon wmsurHE naiino 6ymmmn d = 4,24; 3,34; 2,40; 2,28; 2,09A° yuu
Gapxan kymuza Gopiurunn TymysTapinay, d = 4,9; 9,11; 2,62; 2,43; 1,93; 1,79
A’ wmmoiapCa(OH), wn Xocwn Gynwmm  kysamwnams Ba ToGepmopHT
Katopumarn ruapocuiukar Gupukmanap d 1,4A° nau 9,3A° raua, srrpusuT d =
9,73; 8,86; 5,61; 4,99A° xam Xxocun 6ynumm xysatunaau. Anur sa Genmr - d =
3,03; 2,87, 2,80; 2,78; 2,608; 2,32; 2,23 A° YH3MKIHnap 6unad axc ytunamm, d =
3,03;2,80; 8,3A° unsuknapn runpocwmkatiap Guias ndonanaHamm.

o i’

gy
ik .MJMRJL»

11-amsma.[Topmranduyemenm penmzenozpavmacu
a-1 cymxa, 6-7 cymxa, ¢-28 cymxa

4
é

Kotmmiy kefimirs mymjamiapuia Keapu aHM3HKTapHHHHT WHTEHCHBIIUTH,
KJIHHKEDHH THIDATIaHMaraH 3appadanapH THApOCHIMKATIapHH auddpaximon
AKCH Kynasu.

OttpubrHTHH Gomnanrua MyQJaT/iapaia MHTEHCHB 103ara KeJMIIH OeTOHHM
eMHpHIHIITa THAAMIWIMTHEY  TabMuRaim.  Llementrommna rumpar
Gupukmanap xamaitmmu Ky3aTHJIanm.

a-1 cymxa, 6-7 cymxa, 6-28 cymxa

Llementnarn Gornanran cys MHKIOpH KoTHHH 28 cyTtkaza 21% uemenr
MHKPOTYNIHpru4napuna 17,8%.‘ Jemax, MHKPOTY/IMPriY  rHAPAT/IAHMIN
KApAGHUHH  CeKMHNAITHDAIH, KIMHKEP (ORIMHH spaTHIHmHra KyMakamanm,
KOTHIIHH  KefiMHIH MyJUIaT/Iapuia IMOpATIAHMIIHE  [aBoM 3TTHpHIITa épaam
Gepanu. I'apatnanysun uemeHT Ba LeMeHT MUKDOTY/ITMPTHTH KOPHIIMANAPHH
BC-242E snextpon Mukpockonmaa Tankuk stuamm.

LemenT Tynaupriam KOpHIIMAHH MHKpOCYypwaTH | cyTkazarm kotwmmmna
MIHACHMOH KPHCTA/UNAD,  Mafila  MUIACTHHKACHMOH  KpPHCTA/ULIADHMHr
yeumranapu Gunan tanGux stwnran, 28 CyTKana ruApoOCHIHKATIAD acTa-CeKuH
Kymuianu Ba 6up menépnarn KPHCTAIT MHKPOTY3HIIMINHH XOCHI KMIAMIH.
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THAPAT/IAHMII JKAPAEHHTA TAbCHPMHH YPraHMil yuyH LEMEHT-MHKPOTYJIMprud
C-3 Tapxubmu  kopummanan  (0,5% Gornosum  Maccacwnan) HaMyHasap
Tafiépnanan Ba AuddepeHuMan — TEPMHK  PEeHTreH  TaxXJIAIH YTKA3MIamu.
Huddepenupan  tepmuk  taxmmara xypa (11) 100°C xapopatuna  KoTHmIEM
XamMma Mynnamiapaa - agcopbumon cyB  tanodar stwnamm.  460-470°C —
sHI03(exT - cyB uMKHG kermmm, 720-740°C — nexopGommsamms kapaénura ‘ 10
Taamnykin. Bornauras cys muxmopu 1 cyT. kornmmmza 11%ra xymatiran, 7 cyT. - \ sos_soa 700 800 902
13,0%, 28 cytkana 14,75%ra kamaiiin, SLHM THAPATIAHMII KapaéHUHN

Gomnanriy Mymnatnapna  MHTEHCHB yrann, keiivn  cexmmnamamu 6y aca

PEHTreHOTpaMManapa ¥3 TaCAMFHHH TOMAIN,

Hemenm muxpomynoupzuy, cynepnaacmudgurxamop C-3 Kopuwmanunz

penmzenozpavmmacu (11)

a-noprianuement (1, 7, 28 cytka)
6-noprranuemenT Tynaupruy (1, 7, 28 cyTka)

6000 mapTa KaTTaNAWTHPHIraH

Cynepnnactaguxarop C-3auMukporyaanpravin Gorosannm, ITC-3 rapku6gn xopummannur Tepmorpammacu (12)

THAPATIAHKII KAPAEHHTA TALCHPH

Cyneprnacrndmkatop C-3HM  TabCHPH  MHKPOTYJUIMPIUGIH GornosumHH,

aTA

100 00 00 40

a-1 cymxa, 6-7 cymra, 6-28 cymxa |
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(12)

a-1 cymxa, 6-7 cymxa, 6-28 cymxa

Lemenm mynoupzusiiu KopummManunz MuKpomaceupu

BupuHuH cyTkana KBapuHMHr Au(pOPaKUHOH OKCWUIADHHHHI  KaMaiMiuH
kysarmnamn - d = 4,24; 3.34; 249; 2,18A°, KIMHKEDHH TMIpATIAHMAraH
sappauanapn d =2,97; 2,84; 2,11; 2,28A° spunrur d = 9,8; 5,61 A° unsurn naiino
6ymmm  xysamanamm, d = 11,3; 3,55; 3,28A° sa Gomka ToGeput KaTopim Kym
runpar Gupukmanap xamaa d = 4,77; 4,05; 3,52; 3,01; 3,07; 2,90, 2,82A° iu nacr
acocnu rugpamiap xam iosara kenagn. Ca(OH): yprava cycr akcn Gunax
Genrunanran d = 4,92; 2,63A° keitmurn ko myanatnapuna Ca(OH), C, SH
muddpaximon OKCHIUTAPHHHT MHTEHCHBJIHIH Kynasiii, acTa-CeKHH

THIOPATIAHMAraH 3appavasapHHHT HHTEHCHBIIMITH TACAsAIH.
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KBapu wumsuknapauHr  wHTeHCHBIHrH yeub Gopamm, Gapkapop Gymmacmmru
Ca0  Ba SiO, noHNapHHHT HoTeKMC TaxCHMTAHMITH 6wnan  TymyHTHpHIAIN,
aMMO  KOTHWIHM KeHHHIH MYINaTIapuia Kansuuii HOMmapH KBapll 103acujga
taon peakunoH KoHTaKTIAp Ba FHrM THAPAT OMPHMKMANAp XOCHA KHIHIIM
MyMKkiuH. Tunpocwnukatiap — kpucTanapuHHHr Xap XWn  makiupa Ba
y3ywmuraga  (3.3.7-pacm)na  k¥pcatwiran  xotmmmm 28 cyTKacHna 3wy

TeILCHMOH Macca Xocun Gynaqy.

ITC rapxnbnu cycnemsusaapannr MHKPOTACBHDH

a-1 cymxa, 6-7 cymxa, 6-28 cymxa
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18-606.0k Ba panran nementaap

By uementnap oHr ameano oMM éKM  6GOmKA THHHK paHrnapu
6unan  ¢apknasammwnap.  Ymap  Tapxu6ura OLIMPDHWITaH  MHKAOPAAru
Si0; (23,5-25,5%), ALO; (55-7%) Ba o3 Mmukaopma Fe,0: (0,4-
05%) xymmiran kam TeMHMpNIM  KIMHKepHaH Taliépnanamy.  Viapuu
vl 4MKapuml yuyH KapbOHATIH Ba KyM — TIWUTH XOM aménapHuHr
3HI  COQNapHAaH, XyCyCcaH KaONMH BA YHHHT CaHOAT YHKHHOWIApUIaH
dofinanammagn. Ok uement yuyn 0,15% na x¥m 6ynMaran paHrim  uemeHT
yuayn 0,25% xyn  Fl,O; sm oxakrom éku Gypnap kysuiamwnanm, Maprasen|
Gupuxmanap sca 0,015% nau sa 0,03% nan kyn 6yamacnuru KepaK, CHIMKaT
MOIYJMHM OWMPUII yYyH Maiifa 3appauaid OK KBapll KyMmnapH, KBapi
KYMHHHHT 49MKMHOWIapu kupuTaiamd. I'mn Ba kpemuesem aména  Fl,O; mm
mukzopn 1% nan Fl O; - 0,8% nan  ommacnuru kepak. Xom améra TeMHp
KYIIUMYanap KHDHLIIMHM OJJMHH  OJIAII YUYYH, YNapHH TeMHp TapkuGiM
MonnanapiaH MariMT CernapaTtop OpKamiM Tosanam kepak. Maiinanosumn ac6o6
YCKyHanap, KyHIupHIIN Neubnap HOMETA/UT MOANANapia TaiiépnaHraH IHTANap

OnnaH XMXO3NaHraH (YMHHM 6a3ansT Ba X.K.) XOM amEéBHil apanamma ainaHMa

medb napAa  Kyacus (MasyT éKku ras) éHWIFMAA KyHIMpHiamm. Ky#inuprauna
Xocun Gynran cyiok dasa C3A nan uGopar sa y (1425-1450°C) na xocun 6ynann,
1600-1650°C xam Temupim xom amésmii apanammana ainaHma meds napaa
KyAIupHnazm.

Kylinupum ~ Xapopatusn nacadTHpHII YY9YH MHHEDAUIOBYH  —
yioBuM (NIABMKOB) mmaT éku XoM amésmii MaccaHuHr 1% raua MUKZIOpAA
Kkpemue — (Topam HaTpuii Kymunaau. Knunkepra ok pasr KUDHTHII Y9yH YHH
«oxnaiinunapy, seau Fe;03 vu FeO raua THKnadqnap.  OKJAIHMHT — MKKH
YCyJIH —CyBJIM Ba rasnucH  Kynanaumnany. Knumkepuu cysnm ycynma 1300*C
nan 300* rawa Ba razmm 1100 — 1200*C pgan 200* raua Oupnan xeckuH

COBYTIMYa COBYTHIAOH. AKTHB MHHEpa IW”[IIHM% — [OWATOMHT THIIC BAa KaM
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TEMHDJIH  KIMHKEp TyHHIaOM Ba OK LEMeHT Taliépnanagn.  Panrmm
TOPTIAHIUEMEHT OK EKH DaHIH  KIHHKEDHH aKTHB KyIIHM4a — ZMATOMHT,
TMIMEHT Ba runc 6unan  Gupramikga maiinana6 Tyiu6 Taitépnanagn. Bynna
AKTHB Kymumua 6% naw, runc 3,5% na# ommacury JI03UM.

[ fom ] [__owson ] 1 Gs0rzio ] [~ amrsumprin ]

[ ] oo ] [ [ ]

o] e ]

L raam _] L Ynuam j Yoraam
ﬁ*‘%j

[ bawrs o ey |
{1 Sram ]

IEIIIIIIT cu:umm Yrxayum
L Brwrrs safiganam

Iiecn- comyTHIm (cymm Exsrasm) j ELII
[ Koooop commmorgon |

TpyGamn Terupmonna Tviimm ‘ld

L Taftép Maxcynot omGopn IJ

-

12-quzma. Hunab HUKAPUMWIHUNZ MEXHONOUK wusmMacu (Kypyx yeya)

Panrmm TIOPTNIAHAUEMEHTNIApIA MHMHEPAI CHHTETHK &KM TaGumii 6yérun
THTMEHTIADHHHT  MHKIOPM  15% pmam,  oprammk MOIIAAPHUHT MHKIODH
0,3%nan  opT™aciurH  n03mM. Byérun Mognanap éxu TIHTMEHT.Iap 10Kcak 6ysm
XycycusTara, vmKkopiapura (aiiHukca Ca(OH)ra), xyém Hypura armocdepa
TarcHpHra HHchaTaH lokcak GapmomumMkka sra 6ymumu nosum. By Tanabnapuu
Cap¥K paHr GepyBuH — OXpa, KH3HJI PaHT — CYPHK, AWM paHr Gepysun — XpoM
OKCHII, 3aHTOPH PaHT 6epyBuH — KOGANLT OKCHAM KOHIUpanH.
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13-uusma. Huwiab wukapuuinunz mexnonozux wuzmacu (Xya ycyn)
B

Panriin ueMeHTIapaa paHIrHN MaxXKamIall y9yH LEeMeHT maccacuaan 1% Kym
Gynmaran kambumii creaput éku 2% kyn Gynamaran  CaCly xymmm pyxcar
smunann. Ok Ba panrmn uementnap Ne 008 anaknan 88% nan xam Gynmaran
MMKJIOPH VTTyHraua MaiizanaHaam.

Ymby uementnapum TytM6 KonMm Ba KOTHIM  OmTMIl  LEMeHTIApra
HuchaTan cekuH Yramm. YIapHUHT TyTHO KOMMIIMHMHT GOUIIAHWIN BAKTH 45 MUH,
OJMH SMac, oxupu oca 10 coataan keu Imac, MycTaxkamunk 6Yiinya mapkac
aca —300,400,500. Ok paHr Ba paHrIM NOPTIAHALEMEHTIAPHHHT CHATH SHF
ABBAJIO OKJIMIH, EDKUHJINIH BA  PAHTMHMHT OHP TEeKMCIMry GuiaH aHMKIaHam!,

Ok uemenTnap  épyramk qapaxacura Kypa yd4 Hasra Gynumany: onmii, BII- 1,
BI{ - 2. Epyrmak xoadduumenTn ommii nas yuyn: 80 %, BII-1 yayn 76%, BI[ -2

yuyH 72%. OK Ba paHrjii NOPTIAHAUEMEHT/IAD KOTHIIMAA IOKOPH IApakaja
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Knupaifumm, emupwmmura Gapaommry sa HHAAMITHIIMTMHUHT {3rapumy 6unan
Xapaxtepnanami. Kwupaiimuina iosara xenysum sa Gomka nedopmarmsnap
ynapHUHT Tapkubupmarn GenuT, yu KanbLmiing amoMmHaT Ba TYPJIM MHHepan
Kymumuanap 6unan opramm.

By uementnap kotnmna oxopm ayknm neopMmaumsra  ra, eMHpIHIHIIATA
COBYKKa "nnammanury  nact. Yyxum pedopmaunsnapn Genur, CiA, thaon
MUHepan Kymnmuanap 6up xun  6yéxmap TYpJiapy, MHUKIOpH OWHIIK Guinax
yenb6 Gopamu. Tumpoo6 dhaon MuHepan  kymumuanap  Ca(OH)ra xam
OPHAIMraH cambumii ruapocuIMKaTiapra Gormaiimm,

19-606. Maxcyc uemMeHTIap
19.1. I'anc nement - nynuonon Gornosan ('ies)

By Gornosun spum cysmm  rumc (Kyprmmm  ékm 1oKopH MyCTaxkam),
TopTIAHIUeMeHT  Ba y éu Gomka Hopaom daon mmHepan (nytonon)
KyuMuann  kymmb  ommHamy. Mawnymkn, runc Gornosun  mMopmanap
TNopTIaHIueMeHT Gunal Kotumza MyKoGwuUmMK Gunan XapakTepnaHann. Ynap
cyB Ounan apanamraana OJIIIHH HMHTEHCHB KoTHwanu, ammo |-3 oiiman keitun
[UakJICH3TaHHIIIAD  nafno Gynanm Ba HadakaT MycTaxkamiHK nacasam Xarro
Tysym  Oysunagn.  Bynn caGabumcn  kamsumii rUApOCYb(GOATIOMUHATHI
TOPT/IAHAUEMEHTHH TapkuOHIArh 10KOPH acociy  Kamsiif ANOMHMHATIAH Ba
cynbdar kansumiinan xocwn 6yiran yu cynsaTiy makmummp.

A.BBomkenckuii morupmiapn  6unan  rumc Gornoumnap  rumpasimk
Xoccanapra sra O6ymumm ydyH wammii nananmuiap  yrxasnm, Hamwkana runc
GornoBuMNap Ba MOpTNIAHALIEMEHT apanamMacura ruipaBiuk Kymumua (aon
KpPEMHEe3eMJIn) KyLiCa, yHAa Y30K BAKT XaBOMM  &ku CYBJIM  MyXHTAa
caknanranjia GysyBun neqOPMALMACHHMHT MyCTaXKAMITHIH ycann. Bornosun
KOTHIIHAA ~ MyuUOJIOH — KYIIMMYa ONIMH  CYyRIM  MyXHMTAA Ca(OH)uun

KOHUCHTPAUMACHHM  WIyHAali pmapaxara kamaiTupamu Gynna rokopu acociam
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kambumii  rumpoamomuHaTiapan  (4Ca0* Al0:*3H,0*3Ca0* ALOs*6 H;0)
MyKkoOHn smamy Gy3wnaan Ba ynapHH MycCTaxkaM NacT acocin Gupuxmanapra
yTummra myxuT spatunann. Bynna Ca(OH), sa SiO; CSH(13) éxu C-S-H (1)
KYPHHAWATH THAPOCHAMKATAAp Gepanu.

Tyuuos o KyunMuanap cudathaa onataa Tpemel, ONOKa, AMOTOMHT, daon
BYNIKOH JkMHCHap, Kymnap, 600-700°C na xyiimupwiras rwmap. By Gornosun
75-50%spim  cyBnu runc, 15-25% nopraaHmieMenT, akTueikrn 200 MY/r man
kam Oy/MaraH MyUUOJNOH KymMm4a (Tperes, OMoKa, AHATOMHT)HaH Tapkub
KOMIMOHEHTNApHHH  Yiuab Oupranmkna
Ne 008 snmakna 10%

TonraH. by GornoBumHM  Xamma
KopHmiMa apanawTupub Tyfwnau, Oynna  KosmurH
KoAryHya  Tyimwiamk Ba Kypurwnamd. Kypumum — runcu
nopTaaHnueMeHT acocuna taiiépnanran I'LlIIBnan Gornosun capdu Ba GetoH
KOPMIIMACHHH XapakaT4awiurura GornamraH Xomma mapkace 15-20 MIla rasa
onmii GeTomnap oMM MyMkuH. Ynapuu rommaram koapduumentn 0,,6-0,8
ra TeHr, MycTaxkawmuru 2-3 coatdan cyHr 30-40% mm Tamxmn sragu. FOxopH
mycraxkamury TLTIB acocuparn Geronnap 2-3 coatnaH keiiWH CHKWIMIIHFA
Gynran  mycraxkawiarura 10-12 MnA ra 7-15 cytkanaH keiiuH  HOpMan
xotmmmaa 30-40 Mna ra tenr. Kotumnu teanammupnn yuys T'LITB acoc
Gytomnapam 5-8 coar nasommna 70-80°C xapoparaa GyrnaTimdiiu MyMKHH BA
IPHIIMITAH MYCTAXKAMJIMIH SKYHWH Myctaxkammurugan 70-90% ra spumanm.
Iynar apmarypacuru NaNO, xymumuanap €ku Maxcyc Korviamnap Guian
xumosiam  mymkuH. [LIIB acocuparim GeTOHJIADHM COBYKKA HHAAMITHITHIH
Gornopum TapkuOmra, capdm, Typw, GeToHnapHM TapkuGH = Ba 3MWIHTHrA
Gornanran xonga 20-50 wuxnum tamkun sranu. [LTIB acocunark Gyiol
Kam Kasariu OuHONMap Kypunummaa, 5-20% nonmuMep Kymu® napnos mmuap
KYJUIaHHJIA0H. i

Arap rpaHy/naHrad muaknap 6yica, yHaa runcuiak Uement GornoBYM
Taliépsiall MyMKHH, YHHHT TapkuGuW. sSpUM CYBIM THICHAAH &KH aHTHAD 1

40-60%, HopaoHn nomHa mnakaaH 30-50%, 5-8% nopTiaHauemeHTaan HGopam.
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Ba 400 mapkanu

TlopTnanauemenThuHr acocuit PONH INAKHH GOFNIOBYM XyCYCHSTHHH HIIKOpHit
GaonnamipysunmariIHp. FOKopH acocnn gomHa muak muiatwiraina Ca(OH),
HH KOHUEHTPALMACHHH XaB(ny weraparaua nacaifrupum yuyw nyuuonos (10-
15%) kyummmua k§umn sapypaup.

19.2. Kypnium xopammanapn yayn neMenTIap

3amoHaBMii TOI TepHINA UeMeHTNH &ku OXaK Ba rlJl TapkuOnM apanam
KopruiManap  kymutasamu. Kypmmmm xopummanapu TOKOPH TUTACTHKITHKKA,
KOWIAWMUIHTA, CYB ymuam KOOHWIHATHTa sra 6Ymumm xepax. Tosa uement
KOpHIIMA/Iap IOKOPH MyCTaXKaMIMKKa 3ra Gyaranu Gunan 6y xoccanapra sra
omac. Viap FHIOT CyBMHHM MWHMHO oMM HaTWKacHAA Te3 KylOKjamamu, y
Gunan FKHTCNAIHITHTA TYCKMHIANK  KWnanm, KypHIIH HaTHXKacHAa
MHUKPORap3nnknap  Xocun kunagd. Bynu Gaprapad kumum yuym Kymumua
cHdaTHIA OXaK EKH TIACTHK TMJ LEMEHT, KOpHIIMa  Taiiépnam  xoiimga
Kymmnany. Xosupru samonna Gy KymHMuanap ypeura cupth Gaon, Xaeo onmG
KHPYBH, ruIpooG KywMMuanapHu KMpHTMII MaKcaara Mysoduk. Viap
KOPHUIMANADHH  CYBra, COBYKKa* WYHMAAMIWIHIHHH, CyB VTKa3sMaclIHruHu
owmpanu. Bup xatop pasnatiapna Xap xun  TapkuGmm LUeMeHTIap muwiab
UHMKapHNanH, MacanaH:  knamHKep-42%, oxak-42%, TpaHy/alaHraH  qOMHa
mnakHu-13%, rumnc-3% uemeHTHUHT catxm 103acH — 7000 cM%s ra TeHr, Gomka
UeMeHT Tapkubm — 50% kmmkepnan, 50% oxakmaH Ba XaBo onmb KHpyBYM
KymuMuanan uGopar cysna apmiiauran mmkopnap — 0,03% nan  kym amac,
XABOHH LeMeHTAarn MUKAOpH 12% 6unan werapananran, éxu KinHkep 30% nau
Kam 5Mac, NONOMHTHH €KH 10KOPH KanbUMIINK oXak mukaopn 70% nan kym
IMac, THNCHH 6%raya KHPHTHII DYXCAT 3THIITaH. Llement xamupnam TyTHO
KOnMuI  Mynpaati 45 MHHYTAAH ONIMH 3Mac, OxHpH 3ca 18 coatnan xew 3mac.
By uemenTnapum cysox KOpHIIMANapH Ba NacT Mapkank Getomnap Taiiépmam
Y9YH KynnaHamm.
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19.3. HypianHmjan cak/iOBYH LUEMEHT/Iap

Pentren ac6006/1apHy  HYPIAHMIIZIAH XMMOSIAII YYYH PEHTIeH XMMOSJIOBYH
uemeHT/M GeTOH Xamaa Xap Xwil KaIMHIMKIA — Bappakjiap KypHHMIIAAA
KyprowuH Ky/uiaHand, bBeronpa Tymmupruy cudatuna Gopur (BaSOs) xusmar
kunagy. CraupoHap sApO peakTopnapuaa MKKH XHJI XMMOA Ky3ga TyTWianm.
Muku KucMM, peaktopra sKMH OKkoijamraH KyprommH rpadur Ba Gomka
Mmaxcyc mopnanapaaH Taiiépnanany. Tamkm KucMu GHOJNIONMK XMMOsIAWl yUyH

XM3MaT KHiaaM Ba Geton, Temup Getonpaw Tadépnanamy. BeToH okopu xaxmui ]
OFMPJIMKKA Ba LEMEHT TOLIMAA ramMma, HeHTPOH HYPJAHMIUJAH XMMOSJIAHTaH, ;

HYMIaH 10KOpH KuMEBMIA OofsiaHran cysra 3ra OynvmM kepak. YHnaH Tamkapy

: IOKOpH 3WWIMKKA ora Gynumuapu  xepak. XyuMOsuioBYM GeToHnapHu  3apyp

cudatu Gy onoBra GapHOLUIMIH, YyHKH HyPJAHMIIHM IOTHIIMAA KYTI MCCHKIHK
axpanagy Ba XMMosuloBYM Getonaa xapopat 700°C Ba lokopHra KyTapuianm.
XuMosnoBuM GETOH ydyH LEMEHTHM KMMEBHMI-MHHEPOJIOTHMK Tapkuby ImyHmai

GyMIM Kepakk, YHHHT KOTHIIHAA KHMEBUI GOF/NIAHTAH CYBHMHT MMKIOPH ,

Kyn OynraH rUAPATAM SNHCH MaxcyJloTiap  INAK/UIaHMIIM Kepak. I'mapatim
LIeMEHT GMPUKMAIApH OpPACHIA HI KM3UFH THIPOCYJIbDOATIOMUHAT KanbLMAIHD,
yuuHr Tapkubuna 45%ra eranuraH I0KOPH MHKIOpAa KHMEBui OOrnaHraH cyB
maxymrn  Owiad udoganasanu. YV KeHraioBuaH Ba cynbdaT muiakiu
LIEMEHTJIApHHHT acoCHi  KOMIIOHEHTH xucobnanamu. IloprnanmueMenT
Tapkubugaru Gapuil yHM XMMOSANAIl XOCCANAPHHH SXITHIANNMN, LEMEHT TOUIMHH
6up BakTAa oJsioBra GapmommnMkHA ommpand. bapuit MOHOAMIOMHHAT JOKOPH
osioBra GapAoLUIMK XOCcacura 3ra Ba XaBosii OOFJIOBYM Moaaa XucoGnaHamu.
CaSO4 KYWIWIHIKA LEMEHTra TMAPAaBIMK XycycusaTHHHM Gepaau, 6y aca yHHM
CyBIM KOTHIIMAA MYyCTAXKAMJIMFMHM YCHIIMHM TabMHHNaigu. Buonoruk
XUMOs ydyH Oop Tapkubnm uemedT Ba GeToHnap kysuiaHanu. LlemeHT Tapkubura
6op GUpHKMANApHH KMDHTHMII 9erapaiaHraH, 9yHKH yJap KOTHII jkapaéHnapura

canbuit TaBcHMp Kypcatamy, MycTaxkamuuruHu nacadtupany. Ilysuur yuyH
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Gopuyu cyena spwiiguran GupuKkManapuuy — tabumii Gop Tapkubmu kuHCHM -
AanoMuTHH — GeToHra iMpukx Ba maiiga TYIAMPTHY cHaTHAA MULTATHTHIIN
Kepax.

19.4. Mcenkka ungamam Geronnap yuyn UemMeHTIap

Beron Ba Temup GETOH M KOHCTPYKUMSIAp HMInAaTHIT kapaéuuga 200-300°C
B4 IOKOPH  XapopaT TakCHpHTa 1yd KeNWUUIADH  MyMKHH. Ilement TOmM
Enmatiguran matepuan 1000-1100°C xapoparraua spumaiinn. Ammo 150-200°C
XapopaTHUHT  Takcupu  cesuwnagu. Kotran mopraammuement THITYTPOK/IH
LUEMEHT Xap XWJI TypAard CyBra ra. KAMEBMif GornaHrau, uemeHT remeu Ouman
ancopbumsanrasH, Karmnnap, spkuH. FOxkopu 500-700°C sa Ganann Xapopatna,
6upunun HaBGaTna ruzIpar GupHKManapuam KaJb L
THIPOCY b hoATIOMHHAT KN, KeituH rugpocwikatiapin  Ba Ca(OH)mn
OynuumMmm  xysatunangm, xamaa MyCTaXkamyMk, —uykum —nedopmaumsnapu
y3rapanm. Tunpomaxcynotnapnan CYBHHHT, XapOpPAaTHMHH aHWK HHTEpBATHIA
YMKMO KETHIIM  LEMEHT TOMMHM — Huky TY3WITHITHHUET Oy3unmuura,
MACCacHHUHI Kamaiiumura onu6 kenamy. Ilynusr YUYH OAAMH LEMEeHT acocuna
Taliépnanrasn  Geromnapun  250-350°C nam IOKOPH  XapopaTia Ky/ulaHHmu
MyMkuH smac. Opatma, my Xapopat xam MyCTaXKaMJIMTHHU TaxmuHaH 10% ra
KamaiiTHpanu. Hamynanapan Mycraxkamnsrs 1000-1200°C na xusnmpmirasna
35-40%ra  Gomuramruy MYCTaXKAMIIMKIAaH =~ KaMmasanW, HAMYHATaDHM  XaBo
MyXATHAA — HCCHKIMK WOUIOBHAaH  cyur 600-800°C pa cakjaHraHga
MycTaxkamnnk CaOHM WMKKWIAM9M  rumpaTiasmm HaTWXacuJa mnacaivimu
Kysatunanu. By xomucaHuHr Tascupuum KamalTHpHII yuyH Maiina TyHWITaH
(mamor, Tyd, Tpenen, xBapy KyMH Ba GOIIKa) KYIIHMYanapHu KMPHTHII TABCHS
sTwiamK. By kywumuanap  1okopu Xapoparnapna (600-1000°C sa iokopu)
KaTTHK Xonataa peaxumsra kupHmnG, CaOun CHJIMKaT/Iapra, amoMHHATIapra
Ba Gomka Gupuxmanapra Gornaiinu, ymap ymyman cys GwiaH peaxumsra

KUpHIIMaimu Ba 6y GMiaH LeMeHT TomwHH 6y3ysun  nedopmaumscuru
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omguan onam. Llement Tommmm  100gan 150-200°C xapopat  opamuruna

KHM3QUDHITAHAA Y ONIMH KEHTasaW, KeHHH YHH  yIMamiapH  OJIMHTH (250-'

300°C) ymuammapura KkamasmM, IOKOPHM Xapopamiapaa ca uykamu. By Tosa
LEMEHT/AAH, MHKDOTY/IOMPIHYIM  LEMeHT/IApAaH TaiéplaHraH HaMmyHajapaa
Ky3aTwiaau Ba IOKOPM Xapopatda  Kusauprauza yH  maporaba  uykum

nedopmaumscHHE KamaiiMmura onné kenagn. AMMo 6Mp Xun  KymmMmuanap
UYKMIIMEM KynaiTHpany, Kaiita kusmuprasna 200-900°C xapopat opanmmrmpa

amanza axaT TEPMHK KEHTaiil 103ara KeJay Ba LIeMEHT TomM yuyH (8-12)'%6
gerapana TeOpanamu. Illamot, kyn kabM MHKPOTY/IMPrHWIADHMHT Macca
Gyimua 1-2 kucM Muknopaa (1 KMCM LEMEHTra KHPHTHICA) TEDMHMK KEHTaiHi
kodpprupenTn xamasau (6-7)'°° raua onos Gapmomm  Geromnap Taliépnam
Yy4yH LEMEHTra IIaMoT, Xpom, marHesut 10% raua xymwica, onos Gapmouutk
xypca';nqn 1400-1700°C raua xyTapwiaan. By xjmmmuanap 600-1000°C
xapopatia CaO Gmnan xatTuk dasanm kumésuil peakumsra xupumamy, 1200-
1300°C ma 1o3ara kenran cyioK (hasa MINTHpOKHMZA Aasom 3Tamm, 6y 3ca Gerow
TY3WIHIIHHHHT 3UWIAHMIIATA Ba  MYCTAXKAMJIHTHHHHT omHHura
kymaknamany. T'wieTynpokiu UeMeHT MUUIATWIraHOa Maina — Tyiunras
KyIWMMYa KHPUTWIMAMAIM, 9yHKH LEMEHT rHApaTIaHuIIHAA XOCHI GyianuraHHr

AL(OH); Ba xanbumii rHIPOQMIOMHHAT ACTA-CEKMH CYBCH3NlaHaAHM Ba GETOHHHM

mycTaxkamnura Oy xonza kam gapakana kamasau. Onos Gappomnm Getonna
Gornoeun cudatna Gapwit GupukMmanapH Xu3MaT KMIMIIM MymkuH. Bapmii Ba
KanbLMii OPTOCWIMKAT/IapH OHp KaTop KATTHK JPHTMANap XOCHI KWIAIM, yiap
Ba(OH), xocwn xumm6 runpatnamanu. Kumésnii Gapkapop Getomnap yuym
Gornoun Gynmub CyloK mMma Xam XU3MAT KWIMIUH MYMKHH, TY/IMprad
cudatuna nuabas Ba aHme3uT KyJUlaHagM. DHr JOKOPH osiosra Gapnomums
Xoccara TapkuOM Maina TyiiwiraH KOpyHA Ba 3pHraH THITYNpOKZaH nGopar
10KOPH FH/IbTYTIPOKIH LIEMEHTIIAp 3ramup.
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19.5. LlemenT — nomamep apanammanap

Xosnpru naspna xypwmmua MOHOMEp Ba MOJIHMEP OPraHMK Ba HOOPTAHHK
KYIUMYamd  Xap xmn GoFoBuM Ba GeTonnap kynmammamoxna. Bynap uement
TOWMHra Maxcyc  XyCycHATiap: HepTE  MaxcymorTnapura Hucbatan
YTKasyBuaHnuk smac, Aap3nnknapra  6apKapopiHrH, MCCHK Ba Kypyk MyXHTIa
KOTHIIAA MYCTaXKaMJIMKHHHT I0KOPH KYPCaTKH9Mra sra 6ynumn, 3ap6 Gepysun
IOKJIAHHIITa B34 MUIKANAHWIIA  KAPWWIATH KYPCATKHWIADHHA  Gepamy.
Kymumuanapun smynscus KYPHHMIUMIA EKH KYKyH XOJaTAa UeMeHT Giian
KYmu6 xupuTHIamN. BOFNIOBUMAAD KOTHINMIA WKKHTA KOMIIOHEHT — ToTHMep
KynM4ya Ba GoroBun HINTHPOK ~ 3TalM XamJa HMKKMTA KOMIOHEHTHHHI
Xoccacura Ba Tapkubura GoFnMK HaTwxana Gerou Xap GMp KOMMOHEHT
Xoccacura ora Oynann. Kymmmua cudatuna KyHMIOarmwnap  Kymuianu:
NONHMEPIIADHA  CYBNM  [JHCTIEPCHSNADH — NaTeKkcnap, OJIMBHHWIALIETAT,
TIOMMBHHUNIXNIOPHA 3Mynbcuanap. Bynap Gornosumnap Gunan cys axpatiG
6ymmmm Ko6umuaTHra  ora, CyB mONMMEp 3appavanapHu  Gornaiimm, sHru
MaxcynoTiap  103acHAa HMHTMYKA TUTACTHK TUIEHKANApra  JKWICNAWany Ba
CMMIIAHHIIM  XucoGura Gup-Gupn  Guan OMpuKMa XocMn  KHAMmIHM
Kyuaittupann. TMomuBuaMnauerar OMYIECHSIA  LEMEHT TOWMHM — KOTHIMIA
MIIKOPHH MYXHT TAbCHPHMIA YKCYC KMC/IOTA Ty3napunu Xocun Kuiub, [TBAuu
THAPONH3H GYmu6  yramm, nonmsumm coupT 3ca  Ca(OH); 6mnan peakumsra
kupHwazy Gyrunr rysoxu Ca(OH), muxaop - cysna spuiiguran TionMMepnap —
theron, xapGomun Ba Gomkanapuumr Kamaitmy, Bynap xusgupum éxu uement
THOpAaTNaHMImKAa  Xocun Gynamuran HIIKOPHI MYXMT TabCHPHIA KOTAETTaH
UEMEHT TOWMAAa KaTTHK SpHUMaiianraH  XxojaTra yTHm koGwimsTHra sra
TO/IMMEPNIapHM  CYRITH IucnepcHsnapy, 6y aucrepcHsm MYXHUTOA, MOJHMEPHH
Maiiia 3appavanapm (rnoBynap) ocwmysuan xonartma 6ymmuann.  Vinapuu
énuuub KONMWMHM  onTMHM oMM YYYH OMyneratopnap KyuIMIm TaBcHs
STHNATH. DMynbratopnap moaMMepHM TI0GYINapHHH  103aCHNA IKPAHTHPIOBYH

CONBBAT KOGMKNAp XOCHN KTHmanw, ynapra 3nekTpHK 3apsn Gyitiua Gup xun
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3apan Gepub, Oup-Gupw GWiaH ENMIIMIIMHEM ONAMHH OMNAIM. Ky xonatnapna
JIaTeKC Ba IMynbratopnap rnobynnapu canbuit 3apsmnapra sra. Ilomamepnapru
CYBIIM JMCTICPCHATIADHHH  ONAMHAAH KOAryJAUMSCHHH  ONAMHH ONMIN yUyH
Maxcyc Moazanap - crabunusatopiap Kymmiamd. Yiap MKKHTa Typaa Gynamu:
CHPTH aKTHB KyIIHMYanap Ba KoJuiowuiap. Bupumumnapra okcwinap (xazenH,
KeNaTHH) CyMbOKMCNIOTANAD, Ty3Nap, UEUNONO3ANAD KHMPAM, MKKHHYMCHIa
HIIKOpHH METAIUIADHHHT THAPATNApH BA Ty3/lapH, HATPHI CHIMKAT Ba
Gocdarnap. Crabwmsatopiiapsn TaWIaAa  YNAPHM  TIONMMED LEMEHT
CTPYKTYpaBHii ENMIIKOKJMTHIa Ba IUIACTHK  MYCMTAaXKaMJTHTHTa TaLCUDH
uHoOatra onmHumy kepak. Kowtomn craGwimsatopnap — énMIIKOKIMrHHE
KynaiTHpany, KepakjiH XapaKaTdaHiMIHHH Ky/uiab-KyBBat/iam YYYH IOKOpH
MHKAOpAa cyB Oynmmm kepax.

Cona, natpuii gocdar Ba 6¥pa ueMeHTH THApATIAHMIIMHA CEKHMH/IAIITHPAIH,
NOTall  XAMHPHH TyTH0 . KkonmmuEM TesnamTupamy. Ifomumep uemeHT
Guprkmanapra narekciap Ba Gomka nomimepnap 5-20% MHKIOPAA KMPHTHIAIN.
Tlommmep uemenT acocuna GeroH KopHmManap Xap XWwn ycymiap Guman
Taiépnanagy. Bupumnum  ycynma XamMMa  KOMIOHEHTJIap 6up BaxkTAa
apANANTHPTHWIADAA aDANALITHPHIAAH, HKKUHYHCHAA GOF/IOBYM TYaMpru4iap
OHiaH apanaTHPUNaZM CYHT MOJNMMEPHH CYBIH OMYJBCHSCH BA CyBHHHT
MHKIOpH O€TOH KOpMIMAacH OepwiraH XapakaTYaHIMTHra  ora 6ynrynua
Kymuiagy. YoynHu Taunam GOF/IOBYM MOMNAHMHT Xy3ypHIa TIOJTHMEPHH  CYBJIH
AucnepcHACHHN  Maxkamyurara Gornuk. Cysha Spwiiiurad moJHMeprapHHHT
EMUIIKOKTUTH CyBra HuCOaTaH KympoOK, yJapHH KATTHK XONaTra yTKasHIDHH
KyNpOK  KM3MpHII €KH  KOTHDYBYHM MOMIANAp KMPUTHG amaira ommpum
MyMKHH, aMMO YJIapHHHr  Gab3unapu TY3WIHLIHHHHT  XocHn Gymwm
kapaéHmapuay Kuinnnawtupany. Ilysusr yayn ynapau GorFnoBun maccacHnas
1 nan 2,5% rawa muxgopna kymmnagu. Ilonmmep nement KOMIO3HLIMAIAP
MHTEHCHB DaBHINJA XaBO KyPyK IIapoWTIapaa KoTaaW, 6y Xoima CyBHWHT

6yrnmmmu HAaTWXaCHAa MONMMep Te3na wycraxkamiaadagH. Ham mapouTaa
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TIONIAMED KHCMM  CEKHH MyCTaxKkaMIaHaIH BA UEMSHT TOWMHMHT
MycTaxxkamnurd  macasmu.  Cysna spuiimuran kymmMuani TIONTMMED LIEMEHT
KOMTNOSHUMANAPHHUHT MyCTAXKAMJIAHMINHHE ~ MKKHTA OMp BakTia yranuran
KapagHnap  HATHAACHIA YTaqW: MHMHepan GOFIOBYHHH THAPATIAaHHIIM  Ba
CAKM'UIapHH  MONMMEPH3ALUMOH KOTHIIM BA YNADHH 3DHMAMIHTaH Xonarra
yTumm  xap6omun Ba snokcun CakHd acocHnarn GeToHIap CyB/M KOTHmAZM
MYCTaXKaMIIMKKa Te3POK SPHIIAIM BA YNADHHM XOCCANApH NONMMEp  KYIIUMYaHH
TYPUra, MHKIOpHra, CcTabHiM3aTopra, KOTHIl  IIapTiapura Gornmk,
Homamepnapuunr  suamry 2-2,5 MapoTaba MuHepan GornoBwmnapra mucGatan
Kam  TOJHMED LUEMEHTIaPHH TyTHO KOMNHMIN Myanatiapy MONMMED KYLIHMYaHH
MHKIOpH owraH capu cexusnamany. Ilomumep KymuMuanap GoFI0BYHNApHH
YY3WIHIOTa, STHIHIIATA Gyaran  MycraxkamaHrupm, 3apbra  KapWHIHrHHH
omupanu. TlommmMepuemenT GornoBunnap Ba GeToHnap 10KOpHM EnMMIIKOK
NACTHK, Ned)OPMATHE, HCCHKIAHMI, KHMERMIT 6apKapopiHK, XamMMa KypHiHm
MOAnanapra 1OKOpH anresus Xoccanapu GunaH GaxonaHamu.

19.6. BeanTonopraanauement

Benmonopmal-mueuem-rlmpwm GOFI0BYM MOIIA, YHH MOPTIAHALEMEHT
KIHHKEDH Ba KypuTwiran Genut (Hedenun) mmamumn Gupramukna  maiina
Ty™6 ommHamm. Mlnam MHKZI0pH 30-60%, rumc 3ca 3,0-3,5%.

Munepan sedenmn  Tapkuou HaTphi  amomocwmikat — n ((Na, K),O
*Al,0528i0; -mSiO;)nan ubopar. Kumésmit Tapkubu Kyiunarmiapnan uGopar:
B%:

Si0; -29,7-30; ALO; 3,3-3,6; F1,032,6-2,9; Ca0-56-57; R0 2-2,25;
n.n.n 2,8-3.3.

Muneponoruk Tapku6u acocan 80% - B — C2S nan ubopar. Tapxutuna 50%

raga GeneuT KOMIOHEHTIH GenuTnopTianquemenT, cymm Ba CYBIIH - XaBOJH

MYXHTa MyCTaXKaMJIITH Y30K BaKT VCHII KOGHIHSTHTZ 3ra. By uementaunr
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acocHil KMXATNApHIaH  GupHM - ArmmMmra 6ynran  MycTaxkamumkka Tes
spummmi. By uement wmapkanm - 300,400, Bemur komrioHenTH  30%
MHKIOp/H  LEMEHTIAD COBYKKA YHIAMIHIIHIH, YYKHIIH BAa IIMIIMINH 6yiaa
OmAMH  mopTIaHAUEMEHTAAaH  (apk Kwmainy, 5%nu Na;SO4 spurmana
emupunHura 6apkapop 6ynanm.

Cys yTkasmacnux Gyiinua mapkach W-8, mact mccukimk  axparamm sa
I0KOpH TepMHK Nap3fHKKa 3ra. YikaH OerToH HHLIOOTIADHH HYKH 30HANapaa
HULTATHIMIA CAMapANopauMp.

Chnanuxyanm nopraananement

Crnanuxym noprnasnuement — THApaBIHK  GOFNOBYM  Moana, Tapkubu
MOPTIAHAUCMEHT  KIMHKEDH  BA  KYKEPCHT  C/IAHUHM  YAHICHMOH
KYWIUPHIINIATH YuyBYH KynTHRaH ubopar, ynapun Gupranukaa maiina TyHn6
onHwaK. Yaysun Kyn sapapuanapu 15 mx Tewr, anekTpoduibTpaapna  uyku6
Konazmu ¢aon MuHepan Kymumua ne6 XHcOO/aHAIM Ba THADABIMK XoCcAnapra
ara sappasanapu 20-150 Mx ymuamparu xymiap ysmm Getonnap, cwmmkar Ba
Gowka 6yiomnap , WAl unmkMmza  kyoanwiank.  Kuwéswuii Tapxubu
KyHnnarunapaan ubopatr doms xucobuna:

Si0: 30-35; AL20; 10-12; F1,034-5; CaO 28-35; MgO 2,5-3; K20 4,5-6,5;
Naz0 0,1-0,2; SO; 8-10; CaOALO; -1,5

IMumacumon  ¢asa 27-32, spumaiiguran  komamk 35%. By KYJUTADHHHT
XYCYCHATH — 3PKHH CaOnu 10xkopn mukzopu. LlemenTHuHr KJIMHKEP/H

KHCMHHH  caTXH 103acH 3500-4000 cm?s, Tapkubuna  15-25% Kymnap (carxu

1o3ack 3500 cm?5) 6ynran CIAHUKYJUTH  MOPTAaHAUEeMeHT 2-3 CyTkana KOTHIIMAA
runceu OyTywnaii Gornaiinm, spkuH oxak cyunmpanagn. By uementra Tyitum
KapaéHuia THNC KyuwiMaiimm, gyHKn OJITHHTYTYPT-aHTHAPHA XucoGura TyTnG

KOIMII  MyAnatnapu MIyHAOK Xam Hopman. LleMeHTHMHr KoTmmm MccHMK
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MIUIOBHNA MHTEHCHB  Vramm, xakwu TeHr ¥arapamm. Comykka YHIAMITH,
YYKMIN BA WM Kypcatknunapn Ganamy, ArToMoGHTE Aynnapu yuyn Geron
Komnamanapu Taiiépnamna KYIUIaHunany,

19.7. Marnesnan NOpPTAARJNEeMeHT

Hoprnanauement Kmirkepana MgOun muknopn 4-5% raua verapanaHrax,
Marsnii  okcugn KIHHKEDHHHT  Xap xun tazaknapura 6op Ba yHuHr
Xycycustuam 6y kyiinuprm Xapoparura GorimMK Xonna Xap Xwl Teanukna
ranpatnamimy. Kaycruk  (gaon MgO 600-800°C na Ky#nupiiran) 72 coatna
TYIHK ruapatiananm, nepuxias KypurHmIMRarn MgO (1400°C na Kyinupunrasx)
2 imnna 60%ra rrnpatnasany, 1500°C - 6 iinna — 70%ra, Pinpux kpucramum
TNEPHKJIA3HH CeKHH THApaTNaHMI  Kapaéuu KyWIaHHLIra Ba LEMEHT TOWMHM
X&KMHHH HOTEKHCIIMKKA o6 kenamn.  Bymn onnumm ONHMUI Y9yH  Tydimm
*apaéunna aon musepan KyWHMYa UeMeHT TapkuGura Kywnm Mymkun. By
UEMEHTHH  cuaTian KJIMHKEPHH  3pHImm 30Hacupan YHKAETraH  KeckuH
COBHTHIN OmnaH sxmunam MYMKHH, GyHIa KIMHKEpHH mHmACHMON thasacu
CaO ra Goimranu sa nepuknas maiina KpHCTa/Uanany, mwy Gunax Gupra
PWIPATIAHMIN  KATTA KywnaHuicus Yramm Kyn ik wanassmnap wyHH
Kypcaranuku, To3a Martessan  uemenTna NEPHKNA3HM  rujpaTiaHMaray
KpHCTalUIapu  caknanu6  konran. Mnakm Marfessan  nopaHauemenT
TapkuGn 40% nomma max  sa 15% tpenenpan Hubopar, MgO: Si0,Na,0
KPHMCTA/UUIM MaBXYJUIMIH aHMKIaHTaH, Marsuesunan TIOPT/IAHALUEMEHT  CekHH
MyCTaXkaMiIMKka spmmazgm Ba STHIMITA  Gynran  Mycraxkammury nacr.
Marsuesuan KIHHKED (aKaT mnakaM  Marmesman NOPTAAHALUEMEHT Mmnab
YHKApHII VYyH KynnaHunanm.

11-6¥1mm. Faarynpoxim uemenr na YHHAr acocmaaru uemMeHTIap
By Gornosun oxaxtom sa Gokcurnapaan Taurcun TOTraH  Te3 KoTymum

THOpaBnK Gorosun Moanma 6ymm6, yuunr apanamMacu TobnaHumm €KM 3pum
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Xapopartarada Kusgupub, cyur maiinanab Tyiimm iyan Gunan onumamn.  Acocwii
OKCHJUIap MUKJIOPH Ky#unaru opanukiapaa Vyarapamm:

AL203 30-50%; CaO 35-45%; Si02 5-10%; Fe:035-15%;

Muneposiornk  TapkuOH acocaH Te3 KOTYBYH IOKOPH MYCTAaXKAMJIHKKA 3ra
6ynran  GoFnoOBUMAMK  XoccacMHM  GepyBUM  MAcT acochM  KANbLMiA
amomunatiapu Ca0, AL;0;,Ca0 2,AL,0:nau ubopar.

Buap xansLmiiin AMOMHHAT CyB GMIaH FMOpATIAHAIM BAa KOTHIUMAA IOKOPH
MycTaxkam Towra ainanagm, 12 CaO- 7A1,03,5Ca0- 3A1,05 Tes Tytv6 xonamm
Ba Kotagn. Dwimynpoxnn uementTiapna onataa  karra Gyamaran Mukaopna
cexuH xKotyBuH P-CoS mamkyn, xamna rensunut - 2Ca0- ALQs,: SiO; omnmii
Xapopatia cys OunaH Tascuprammaiign. By KOMNOHeHTNap, aiiHMKCa reIbeHHT
UEMEHTHUHr  GOFJIOBYM  XOCCANAPHHM  EMOHNAIUTHPANM, FHHH  IENbeHHT
TJIMHO3eMHH  MHEPT  Mmoajara  Gornalimy, GornoBumna  daon kamsumit
AMOMHHATIAPHUHT MHKIOpHHH Kamaitupanw. Iy myHoca6ar Gunan  SiO HuAr
Xomamwénarn MHMKIOpH 4-5% werapana Gymmmm kepak. Temup okcuanapu
THITYNPOKIH UEMEHT/IapAa OfaTAa KaTTHK spurmanap xypusmmmna CsAoF nan
CoF rava maexyn. BornoBum xoccanapra sra 6ynmaras Temup oxcuau sa CaO
Fl; Osun  Gymumu  makGyn smac. Twrrynpoxnin  uement MgO marsesuan
mrmaTens MgO ALO; ékn  nepuknas MgO; 2Ca0 - MgO - SiO,, kypusmmuna
ypaiign. IImunrens Xocwn Gysiranna uemeHT cudarth EMoHNamamy, ayHKH
MgO ropaon Gupukmara GornaHamw, MKOpHii Ba ONTHHIYTYpT GHpHKMAnap
3Ca LEMEHT XOCCANApHHH EMOHIAIITHPAIN.

20-606. Maarynpox/im nemenT muiab aukapum

TunTynpoxmu ueMeHT Mimiab YHMKapuin yuyH TO3a OXAaKTom Ba Gokcurnap
Kymnanmnagu. Bokcutnapuu  kuméemii  TapkmOM  Kyiuparmnapnas  Tamkdn
Tonran % Al,O3 — 40 - 75, Fe;0; - 5 - 30, SiO; 2-15, Si02 5,5 nucbarn 6yim6 Ba
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6y xoapduument 5-6 nam nact 6ynmaciurn  Ba Kawuwa xarta 6yca,
GornoBuMEHAr cuatn mynua toxopu Gynamn. IMlymrmnrnex, SiO; MgO munr
Muknopn  1,2-2% nan  ommacnuru kepak. Bokcurnap HOE6 xoM-amé
xucobnanamn. VHIAH MeTAINK amOMHHHI vab unkapunamn. Tuntynpoxm
UeMeHT nuuab wikapum yuyw B-2, B-3, B-7 Mapkanu, Tapkubuaa 46 nau 30%
MHKIOpH  rauHO3em Gynran Gokcurnap Kynnanunann. Bokcutnap Gunmau 6up
KaTopaa  10KOpH TWITYNpOKIH THIUIApHH KyAnuprauna — xocun 6ynanuran
MOIanap Ba ANOMMHMIA INAKIADP XAM XOM-ammé cudataa mmnatinca 6ynanm,
amMmo Oy Mommanapman rmact cudatin  Gornosum onumamm. VsGemc-romu
Gokcutra Goit xymynmap 6y TIlckent, XKauyGuii ®aproua, Yorkon, I'ccap
TOFnapu xucobnanann. Muneponorux Tapkubu Gyiinua uxkunamuyn KBapLHT,
TIPOTAIIHT, &IYHHT, CHIMKAT JKHHCHapraaH, 50% atpoduna Al;O:nan uGopar,
YNapHHHT KDEMHHMIH MO/ — 4 0XaK KOMINOHEHTH cudarnia oxakTouuiap
€k Ky#iaMpuaran oxak nunatinagy. Bokeunapan xam cyB OyTyHnaii umuku6
KeTryH4a Kyiigupuwnamy. Twimynpokmm  uemenTHu KIIMHKEPHHH MHHEPAIOrHK
TapkubH  Mmab wmkapum ycynura spum  (criekaHms), ékm KyHampum
MYXHTHHHM  XyCYCHATHra OKCHIUTH &KH THKJIOBUM, KPHUCTAULIAHMIIM  WapTura
(coByTHm XYCYCHAT/IapHTa), XOM-amésmii apanamiMana KyiiMpumza  sa
COBYTHIIZA . XOcHN GYniraH TeMup okcHamM Ba Temup Tapkubnu OGHUpHKManapHMHr
XOCHJI Gynmumra, ONMMHraH KaTTHK SPHTMANAPHHHT TypH Ba Tapkubura Gormmk.
Xom amégmii Momnamapen  KyHaumpHm yuym xap xun KOHCTPYKLMSTH
HCCHKJIHK yCKyHANap —KyJUlaHWIamM. Kylinnpnusn spurynua éxu 3pUryHra
Kanap onub Gopunanm. Opwb kyiinupummna aiinanma maxra Ba Gomka reus
71ap KYJUIaHHNAnM Xamaa ra3cHMoH, CYIOK, KaM XYJ XOCHI KWIyBYH SHHIFM
HuaTunann.  SpuryHua  KyWaupHimmemn BarpaHka, JOMHa, NIeKTp Meub Jiapna
onmu6 Gopunanu. Bynna 6up BakTIa Xam u¥aH Ba THITYNIPOK/IH LIEMEHT OJIMHAMM,
Kyfinnpum yuyn I0KOpH  cudatim Gokcutiap Tana6 KAJIMHAIH, YIAPHUHT
TapxuGH SiO; (8% raua) Ba F1,0; (10% rava), ALO; (70% raua) 6¥mmmu kepax.

OnexTp neunnapuma  SiOea F1;0; anemerrap xonarraua THKJIAHAZM Ba
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Gbeppocwmimii  XocHn Kunagunap, Xamaa KM3MpWIraH oOXak Ba GOKCHTHHM
KyJUlaHHIIA KyAIMPHII JKapaéHHHM SXIIMNAMM, aMMo éHIIFH capdn kymasau.
OxaxTom Ba GokcHT Gunan Gupramukna anexTponeds japra TEMHD KHIHK Ba
kokc, ckpan connnanun. Koke Fl,O; Ba SiO; anemenTap Xonaturasa TukaaHumra
épnam Gepanu, KHIHK Ba CKpan (yeppOCHIMLMIHH HHKHIIMHH OLIMPAIH. Opum
xapaéun  1800-2000°C na onn6 Gopwnamm, sputMa meus man 1550-1600°C
rpanyciu  6ynu6  uukanm.  CosyTmnran  matepuan Maiganaru4iapaa
MalijanaHany Ba Kyn kamepanm Tpy6anu  Termpmomnapha Tyiomagu. Dun
TYNPOK/IH LUEMEHTHH 3pHIl kapaéuuna Huuial YMKApWITaHna JIOMHA Teybra
GOKCHT, OXaKTOW, TEMMp/IM CKpan Ba KOKC loKnaHamy. [JomHa yapaéHua
Yriepos Ba yriepon OkcuaM Tabcupu Hatwxacuaa FloO; Tuxananm sa uysn
x&éun Gj‘mﬁm Bay NEYbHHHI NACTKH KMCMHOA TyrulaHany. YysH spuTMacHHUHT
yCTHAA THITYNPOKIM WIJNAK 3pHTMAcH lo3ara kenanu. Mkkana spurma Gupun-
KeTHH JIOMHA Niedb aH 4nkapu6 Typunamm, Ba sput™a 1600-1700°C xapopatra
ara 6ynagu. Ilement cndarnra coyTmm peximu xatTa Tascup kypearamn. Tes
COBYTHITAaHA MaTepHal Ty3WIMINM IDHIIACHMOH OYnamm, HaTwkamna mnact
cupariu  uement ommuaan. Cekun cosytmm CaO AlLOs mm  sxum
KPUCTA/UUIAHUIIMTE  0MG Kenaau Ba y  10KOPH GOENIOBYM  Xycycustra ora
6ynamu. CoBYTHII peXMMMHH TYFpHM TaHIAIl HATHKACHIA 0KOpH  cHaTiH
THATYNPOK/IM  uemeHT onmHanu. CosyTwiraH marepuan mkku 6Gockuuaa
Maiijananann — OMpHHYM Gockuuma KOHyCIH Malnanaruuiapna, - HKKHHYH
GockHuIa KOHYC/IM Malanariaia  MaiiIanaHuIaaH.

OnuHran MaxXCyNOTHM MAarHMT aXpaTTHYAAH KIMHKEDHH (eppocMpTaaH
axpaTm yqyH yTkasum kepak. Tyitmm tpyGanu terupmomnapnan 0,08 snakna
10% xonamk KonryHua amanra ommpunany. TWITYnpoKaM - Genutam uemeHT
Tapknbu cudar kosdpduumentn 3 nas xam, oxaxtom, runc 10% arpodmuna
munepamnsarop (CaF;) nm Goxenrnapna Taiiépnanany.

Ky#inupymn  xapaésmma  (1250% 1300°C) na CA, B-C;S, Ci» A; ma

3(CaOALO;) CaSO, wmmmkep xocun 6ymamn. T'wnc xyigupm KapaéHuna
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THAPABIMK MHEpPT TapkuGH (Hodaon) rembewT ypumra aonm  kambuii
cymdoamomunar 3(CaOAL0;) CaSO, xocun 6ynann. Bup Baktna Gemiram -
C>S optikua muknopn omuHamy, Tuntynpokmn Genutam nemeHTHH Xap Typnu
XOM-awénaH onMm MymkuH, dakat Tapkubuna 25% kam 6ynmaran ALO; Ba
45% xym 6ynmaran SiO, 6Ymumn Kepak (KAaONMHIAp, AHOPTHTNAD, AIYHHT
rHrcnap).
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20.1-am3ma. Howial YHKAPHIIHAHT TeXHOIOMHK CXeMACH

20.1. sl TYNPOK/IH HEMEHTHHAT KOTHINH

Iun tynpoksm uementumsr kotnmmm CA — nu cyB GunaH TavcHpramyBH Ba
THIADAT GHpHKMaNapuHM — XOCHN — KHIMI HATHKAacHia comup Gynanm.

TunTynpokiu uemMeHTHHHr KOTHII XapaéHu Ky¥unaru peakuns Gyitnaa kewamm:
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Ca0 ALO3+10H20 - CaO * ALOs * 10H0

Xapopat opta Gopumu Gunas GHp KAIBLMITH AMOMHHAT HKKH KANbLMITH,
Y4 KankLWilIH amoMHHATra aliaHagu Ba Oy KapaéH MYXHTHHHHT XapopaTHura
xamaa Gocumura (P) Gornuk GYnanm.

Twrtynpoxnu  uemeHTAaH Tadépnanran Oetonnn OyFam maH JTHianM,
YYHKH YHHHI KOTHIIM OMp cyTkagaH cyHr oak3orepmukaHudr 70-80% Hu
TAWIKWI KWIYBYH HHTEHCHB DaBHINZA MCCHKIMK akpanumy OwiaH Gupranukna
keuazqu xamza Geton 25-30% Ba yHgan 10KopH Xapopartraua Kusuiinu, Oy yHuHr
MyCTaxKamJIirura canuil Tabcup Kypcatamu feras dukp maexyn. [nuHosémmm
uement 400-500-600 mapkanmm Gynagu, y — nopraannuementra  HucOartaH
anyaruna (4-5) 6apo6ap Kummar.

Kanbumii  rHOpOAmOMMHATHHHr  XOCHIT Oy/MmH  Ba THATYNIPOKIH
LEMEHTHHHI  KOTHIOM  MHTEHCHMB  paBHmja yranu  Ba cyB Ownan
apanamaprasiad 24 coartaH KeiMH AKyHMil MycTaxkamumrunan 75-90% uu
Jrannaiigy, 3 cyTkaga yHMHT yowmmm Tyxradoum. Imatynpoxnm uementra 25-
30% aHrWIpHTHH KMDHTWIHIIH YHH KOTHIIHAA GanaHja Xapopar TabCHPHHH
6upo3 kyucwsnamtupanu. By xomnma Xocun OynyBum 3 Kanbumiuik
THAPOATIOMHHAT — AHFHAMPMA OWIAaH TabCHPNAHANM BA MYCTAXKAMJIMIHHHHI
YCHIIMHH TAbMHHJIOBYM ruapocyibpoamoMuHar Gepanu. AHrHMOPHT — rua
Tynpoxi  uemeHT Xatro 40-60°C na KOTHIUMZA MYCTAXKAMJIMKHM — HOpMA
Yenmuan  Tabmunnaiqu. Mkkw cyBnan @Ku SpHM CYBIM THIIC KMDHTHITAHA XaM
myHaKa HATHAKAIAPH ONMHAIM. MacanaH, THIC FHITYTIPOKITH KOPHIIMA acCOCHAA
Taitépnauran Getornap (80+20% uement), uement capdu 500 kr/m’ atpoduna, 4
coaT KOTMIUAAH KeiuH Myctaxkamamrn 15-20 rawa 1 cyrka -20-25, 3 cyTka -
30mIla mycraxkamnukka spumany (caknam —Ham Myxutaa). Imn Tynmpoxim
LeMeHTra oXak éxu mnoprnaHauement 8-10% muknopna kyumwiraHna TyTHb
KOJIMII MY/UIATNIAPH KHCKApaay, MyCTaxKamiHurd KeckuH Tymaau. By uement
KOTHIIMAA NAacT acociu kameipad  rugpoamomuHatr Ba  Ca(OH); nan 3CaO

ALO; 6H;0 vu xockn 6ynumm Gunan TymyHTHpHiagnw. Mawnymku, 3CaO
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ALO; 6H,0 Ba2Ca0 AlO: 8H,0 HucGaran nact Gorniorun Xoccanapu Gunax
ndonanavann. TnunosémmH UEMEHT  acoCHIa  AHTHAPHT  TJIMHO3EMM,
TUTAKTTHHO3EMITH BA X.K. LIEMEHTJIap Taliépnanagn.

20.2. T Tynpox/in uemenTaap XOCCAIAPHHHHAT HIUIATH/IHIN COXACH

3uwmrn 3-1-332 r/cm’ opanmkaa  TeGpamamm,  xamii OFHPJTHIH
coumwnysuan 100-1350, suunantupunran  xomataa  1600-1800 kr/a. Vwmby
UEMEHTHHHT  CyB Tanabuawmrn 24-25% ru tenr. Tymn6 xommn MynaTaapu:
Gouwnanmun 30 MUTH. osMH IMac, oxupu 5ca 12 coatnan keu smac. TyTu6
KomHwry - cexurnamtupum  yqyn  NaCl, CaCl, teanaurrupum YYyH OXak,
TIOPT/IAHALEMEHT KMPHTHIN TABCHA STHIIAIM.

I'un Tynpoxnn uement HOpMal TyTHG KONyBYM ruipaBiuk GOFIOBYM Gomka
UeMEHTNIapAaH GOmNaHF 1aBPAA IOKOPH MYCTAXKAMIIHKKA IpHMIK  GunaH
axpammb Typangu.

Mycraxxammirn 6§itaa -400-500-600 mapkanapra G6ynmsami sa 6up cyTka
KOTraHnaH CYyHr HamyHanap 3 cyTKamm mycraxkamnnraga 80-90% ra ora
6ynamunap. By uement acocuma Taliépnanranna GeToHnap 10KOPH COBYKKa,
HCCHKKA wumaminrd  Owinad  ndonananany, MyHKH yHMHT TapkuOuza IPKHH
xonataaru CaO iyx 6ynanu Ba roBakmuru noprnaHauemenTra Hucbararu 1.5
6apo6ap xam. I'mn Tynpokim  uemenT CaSOs, MgSO, nenrns cyem, cyr-moii
KHCJIOTANAD TabCHPHTA YHIAMITH.
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28 cyTkara nnc6aran Mycraxkamnury, %

~CyTKanap BaKTH.
14-am3ma — 4. MycTaxxkammuKHHHT Yonm rpadurn.
l-rumynpoku uemeHT, 2- T€3 KOTyBuM LeMeHT. 3- onmumit TOPTIAHALEMEHT

T'wn Tynpoxsn uemeHT acocuna Getomap oKopH Xapopataa TabCHpHTa

(1200-1400° sa xyn) kapmwmrn sxmm. By xomma I0KOPH  XapopaT
TabCHPHAAH xeﬁml.nawm-lra!-ma 6y3sysun nedopmaumsnap 103ara kenMaiin. By
uwy OunaH TyWYHTHDHIAAW, TMA TYNPOKIH  LEMeHTHa Ca(OH), 6ynmaiinn,
nopTiaHaueMenTaa ca 500°C xapopatna CaO ra ranm Ba Hammanmmaa CaO
AHA THAPAT/IAHAIM, XaXKMH KyNasau Ba LEMEHT TowH Oyswiaam. Hccukka
HAAMIHIHTH YHUHT MMHEDAJIOTHK Tapkubura GOF/IMK, YHIArM IIMHO3éM KaHua
kyn Gynca Ba SiO; kam 6yica MCCHKIMKKA YMAAMITHIHIH Ganann Gynagn.
HOxopu onoB Gapromnurn run TynpoknM uemeHTHUHT TapkuOM TaxmuHau: %
ALO; -70-74; Ca0 26-30; SiO, Ba F1,0; -0.5-1 u6opar.

Mmnamimmn:  MCCHKKA 9HOAMITH, THIPOTEXHHK MHINOOTNIAp Talépnampaa
Kyinanmiagn.  Mimkopuit  myxur, xapopatn 25-30°C mam 10Kopn Gynran
Xonamiapia MIVIATHIMINM MyMKHH dMmac. HaeGatma-nas6atr myanam, 3pum,
HaMJIAHMI, KyPHII [APOHT/IAPAA HULIOBYH KOHCTPYKUMAIADAA  HCCHKIHKKA
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HHIAMITHITHT M Geronnapna KEHTAlOBYAH, 3YPHKTHDHITAH LEeMEeHTIap
Ta#épnamia xynmanunagy.

21-606.I'nn1 Tynpoxim nement Typaapm

IOxopn run Tynpoxnm uemenr. Oxuprn imnnapna xap xmn mccmkmx
arperaTiapuHy MYMHM  KOIUIAIl Y4yH  HCCHKKA uHnammm  GeToHnapaan
Taiiépnanras  6noknap mmnarwia Gomnanny. Kpasuenko WU.B. Gomunnuruna
TOKOPH THJI TYNPOKJH LEMEeHT wumiab YHKADWINH, yHH Tapkubn 72-75%
TIMHO3EMNAH, 22-25% amomuHMii  okcHmman Si0; + FL,O; >2% wubopar Ba
dazosuit Tapkubn CA, nan sa 03 MHKIOpAA TeJbeHHT BAa MOHOATIOMHHATAAH
ubopar. Ilemewrun pum  xapoparu  1760°C. By uementnapuu wmna6
YHKApHIN YYYH TO3a, KYIIMMYAacH3 TEXHHK FIMHO3EM Ba Kambumii KkapGoHaT
Hunatanamy.  Xom-ameéswii KOMMOHEHTNAD  KypyK €KM Xyn ycyn  Guman
Malilanananu Ba aiinanma newsga 1500°C Aa xydmupunamn.  CoyTwiran
IIHHKEp catxit  josach 5000 cM%; Gymrymua TylonanH, 3 cyT keiimm
MycTaxkammury cukumammra 200-500, 28 cyTanan keiinm 600-900 kr/cm?,

Tepmouement. By uemenr AOMHAZA SPHUIA ONMHAIMIAH THI TYNPOKIH
UEMEHTHHHT  Typu Ba y adToTpakTOp WIAFaMIaDUHH  CepPAeYHHKIIADHHH
UeMeHTIauwra  Mymkamianrad. Kotras uement 10KOpH  onos6apaommkka,
M30MATOp  Ba cepneyHnk GwnaH 3apyp 6Yaram skumcnammm Ky4ura, IOKOpH
TePMETHK  Xoccara ora Gymumm kepak. Jomma SPHIIHIATH THI TYNPOKIH
UEMEHTra  omaTia ra3s XOCHN KWIyBGH Gupukmanap — kansiii HaTpuz,
cymdun, xapGoGmunap. Kotran uementia Gy Gupuxmanap  napuanamum
HATHXKaCHIa LEMEHT TOmMaa YHHUHI F€DMETHK/IMIHHH NacaiiTHpyBYn FOBaKksiap
ApaTyBuH  rasnap tosara kenann. Ilymwar yuyn ra3 XOCHN KHIyBYM
Gupukmanapun  ongmunan THAPAaTIAHTHPHLI Kepak, GYHHHT yuyH uemeHT
KYKyHH TaxMHHaH TYPT off XaBoma &Tamm &ku uemeHT KaT/JaMHHH CyB Ounan
KywH Typkamja —msiak TapkuGMma mact acocnm KanbUHil amOMHHATIAD

YCTYHIHK Kunumnapn kepax.  Maiigammk napaxacu 3100 cm%, pmam xam
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6ymmaciury kepax. LlemenTna cyiok muma (kpeMmHHii HaTpHT) MoaysH 3 naH
nact Gmymaran ormpimrn 1,345 cM?, nm spuTMack GMnaH  KOPHIITHpHTALN.
IleMeHT XaMHDHHHHT HOPMall KYIOK/IMIHHH  Maxcyc HHBEKLMOH ac606 Gunax
anuknanand, Oynna 85-100 ma. Llement xamupu ac6o6man S at Gocumua |
MHH. HYHIa GeTYXTOB OKHO YMKHIIM Kepak.

AHrEAPHA - TR TYNPOKTH uemenT. By LeMEHT — ruapaBiuk GOFIOBYH
MO, YHH I0KOPH THJI TYNPOKIH HUIAK (KJIMHKEP) Ba CYyHbHI OJIMHIaH &KH
Tabumil anruapuT Gunan  Maiina Tyin6 omumany. FOKopH T Tynpokm éku run
TYNpoKH LeMeHT Tapkubuna SiO; — 10% xym amac, AlOs —40% kam smac, Ca0
~ 44% xyn 6Yymumum  kepak. I'mnc Tommpma CaS0s 2H,0 -95% nan kam
6y mmacymry kepak.

By uemenThn ILTL Bynuuxos taknud) kunras Ba yHuHr tapkuou: 70-75% run
Tynpoxin  Ba 30-25% cynbdatan komnonentaapaan wuGopar. By uemenTHuHT
tokopH xapopat (25-30°C nam i0KOpH)  IUADOMTIADHIA  MYCTAXKAMJMIH
nacaiimaiinn. Mmiab ankapum TexsosoruscH Mypakkab sMac — Tyium kapaéu
Kyn  xamepanu LIEMEHT TErHpMOHJIapUaa apanamTHpHI mapiam
TerHpMOHJIapHAAH yngm luppatnammmza Oy UEMEHT  KaMpoOK MCCHKIMK
axparanu. OpuT™a Ba GETOHNADHM KOTMIIAA KYTAPHIYBUM XapOPAaTH KabLmii
THAPOCYIb(OAMOMUHATHH  KPHCTA/UIAHMIIMEM TeanamTupany. Xocwn Gyaran
KpHCTA/UUIAD LEMEHT TOWIMAA CTPYKTYpPaBHil JJIEMEHT POJIHHM YitHaiinu Ba
alipuM  WApOMTJApAa YYKWIUHH OJNJMHH OJIAJH, AMMO KEHTAMMIIMHM  103ara
kenrupany. Hopman xyiokmuru 20%, Tytu6 KonMmMHMHET Gomuiammmm 20
MHH. OJUIHH Mac OXHPH 5 coatnaH xed 3mMac. MyCTaxkamJMry M TyNpPOKIH
uemeHTra HMCGAaTaH MacTpOK, aMmo y 1okopH Xapopataa (65°C) kotca, yrna yuu
cuKwimra 6YnraH  MycTaxkawimk gerapacM  Hopman xapoparra (20-22°C)
Huc6atan 1,5 6apobap Ganamn. ATl LeMeHTHHM 3Hr XM XoccacH Oy I0KOpH
emupiinura 6apkapopnurn 10% cynsgpat Hatpwii, Marumii, NaCl spurmanapna
HamyHanapuu 3 fwn moGafiemna caxnaranga  ynap Gyswimaran, By uement

acocHmard Xap XWwi HHIIOOTAap ep ocTw, MHHEpaNIaHraH CyBnapaa MIUIOBYH
6ytomnap mmna6 YHKAPHII MyMKHH.

22-606.Kenraosuan sa 3y puKTHpHIran ueMeHTaap.
22.1. Kenrawosuan HeMeHTIAp TapkuGu, Xoccanapu Ba HmIATHIN
coxacu.

TlopTaannuementaan Taiiépnanran KopHiuManap sa GeTonnap  épmmimm,
Kuupaiumy, nedopmaumsiapra y9pamn  Tydaiiny  kwupaiimaiiguran  sa
KEHraioBuaH GorioBun Moazanap Huuiab 9MKMIraH. Vnap run TYNPOKIH
UEMEHT KM NOPTNAaHALEMEHT  acocHna Talépnanany. Kenraifrupypun
KymuMuanap  cudatmna ANOMHHATIIAD  BA KANbLMiT cynbatnapunan,
YHHHIICK Kanbumi Ba MarHmii OkCHIIapHaan dofinananmm mymkun.

Tapkubu: 65-70% uement, 20% runc ma WYHHUHTZIEK, I0KCaK acoC/iM
Kb UHH THAPOAMIOMHHATIIH Ky mHMua Gupranmkna Tyitn6 omumauran GoroBun
CYB ¥TKAIMAC KEHTAIOBYAH wLEeMeHT (BonoHenpoHHuaeMEIii pacmmpsiomuiics
uemeHt BPII) ne6 aranran 6¥nu6, yHunr Myanudu B.B.Muxaiinosup
(HUMKGB). .

HOxopu acocan Ka/IbUHIATHIPOATIOMHHAT KYIIMMYA TIHMHO3EMIH LEMEHT Ba
KYKYHCHMOH THOPaTIH OXak apanammacunanH (1:1) u6opar. Korwm saktausr
Gomnanmmu 4 Mun onguH sMac OXHpH 10 MuHaaH ke smac. Yu3ukmH KeHraifym
1 cyr keliun 0,2% pa 1% kYTl GymMaciry oamm.

Mycraxxammiry: 6 coar KOTHINaH keiinn 75,3 cytkanan -300,28 cyT. — 500
Krc/cM? na kam 6ynmacnury kepax. Cys $rxasmacury 6yiiuua mapkacu 0,6
MIla. By uementHuur xormmu KaMbUMil rHApOAmIOMHHATHM - CaAHy - cys
6unan Tavcupnamysuna C;AHs sa AL(OH); xocun 6ynmmura acocnasras,

Iy 6unan 6uprasmkna, ADHM CYBIIH TMIIC THOPATNAHANM BA MKKH CyBIIH
THIIC 10KOPH aCOCHH  Kabiuii THApOAMOMUHAT GHnaH TancHpramany, Bynna

185



cxema Gyimua 3 cymsatim makiga Kankumit rUAPOCYMB(GOATIOMHHAT XOCHN
6ymamn:

4Ca0* AL0s* 13H20+3CaS04*2H;0+13H;0=3Ca0* ALOs* CaS04*31H:0+Ca(OH)

By Oupukmamuur xormwmHM  Gomamruy Qasacuma  Xocwn G¥mamm
cTpykTypanyu Oysmaii Gup xunna TyswmmHm kemraitupann. By mycTaxxammmkum
YCHIM TUN  TYNPOK/IH LUEMEHTHH KOTHIIMAA THIC Ba IOKOPH aCOCIH  KanbLHii
THAPOAMIOMHHATHH — KEHTAIOBYAH KOMIIOHEHT capnannmm Gunan
TyWyHTHpWIaH, KeiimHrn 1-2 cyTkajan xefiMH  Kewraifum TYXTaTHIamM,
TY3WIMIIHH MaxkamiaHumy - Gouwnasamu. By uemeHt Tio6uHr, TpyGanapausr

| HOKNAPHHH SMALL, NAPVTHKNAPHH EMMII YMYH KyIUTAHHIATH. 0°C nau nacr, 80°C
NaH GanaHs KOHCTPYKUMAIAPIA MIIATHAMIIN MAH HTHIIATHN,

22.2. 3ypuKTHPRATAH HEMERTIAD

By uemeHT ruapaBmHK Te3 TyTHO KoJNyB4YH KeHraoBYaH MoJAa, YHH aHMK
ymdoBaa CWIMKAT, AMOMHHHT, Cyib(aT KOMIIOHEHTIAPHH OH apanamTHput
Gupramukna Ty#ub ommHamu. CHIMKAT KOMIOHEHT 6y noptaanauemeHT éxm
YHHHI KIHHKEPH aTOMHHAT THITYNPOKIH LUEMEHT €KM YHHMHI KJIMHKEPH, &KH
Tabumit ATYHHT, CyNb(aT KOMIOHEHT — KyPHJIMII THIICH KM TabMmii runc
TomH. bBynaknim  momnanap (KiMHKep, ATYHHT, TMNC TOWM)HH OJIHHAAH
maiifanam kepax. AnyHut sca 600°C  kyiiguprnran Gymimm kepak.

3ypuxtupiwiran  uementnap 311 (manpsralommii uemenr - HI]) xarra
KeHraiinm OSHeprusicu Gmnan xapaxtepnamamu. Macca 6yitmua  14-16% uxxu
CyBIH TWIC, Ba IOKCaK IJMHO3EMAM  KommoHeHT 16-20% xampa 64-70%
NOTPNAHALUEMEHT KIHHKepHHHM Oupranuknaru catxm 1o3acH  4000-4500 cm/r
6ynrynua maiinanab, Tyin6 omumamn. Tanab KuiMHran xonatiapia KeraitHm
TAbCHPHHH KyYaliTHpHI yuyH 5% nan xyn 6ynmaran mmkzopaa  oxak
kupurinamd. Taxmd  wwmmran 310 y3-fauman sypuxtupmiran
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KOHCTpykumsnapga GeToH  apMatypacHHHMAT 3YPUKTHDHII mapTH  Tana6
KHIyBYH Xonatnapaa kyaianamy. Llement MOINANApHHUHT  XOCHI G mimmm
Omnan Gormauran kuMésmii dHeprus apMaTypaHH 3YPHKTHPHINZATH MeEXaHHK
HIIMTa PALUMOHAN HILIATH/IATH.

Texuux waprnapn 6y#imua 31 — TyTH6 KosmMm MYZUIaTH 2 MHH. OJIIMH JMac,
OXMpH 6 MMH. K€Y 3MAC, IMNc TOmH HUIIATHITaHaa Tyth6 Konmm mygnata 8
MHH. OJIMH 3Mac, OXHpH 3ca 15 MuH. ommuu 3Mac, TyTHO KOJIMII MyIaTHHH
CEKMHNIATHPYBYH BA UEMEHT CHATHHH EMOHIAIITHPYBYH Maxcyc Kymmmyanap
Ky Mymkun. 31 naprvsr uxku TYPH KyIaHHnanm:

- 3II wopman xonatnapna KOTYBUH MOHONMT TeMMp — GeToHnap yuyu
HIUIATHIAZMIAH LIEMEHT;

- 311 mcenk MmuioBn GeprmyBun Y3-y3unan 3ypukrapysun iiurma TEMHp —
6eron Gyromnapunan toiinananysun uemenr.

OpKHH YM3MKIM KeHraifum 28 CyTKanaH cyHr 2,5% nan ommacauru Kepax.
3 y3-y3unan sypuktHpysun SHEPTHUACHTa KYPa yuTa MapKacH TABCHS TH/ITAH:
2, 4, 6 MIla 311 20 mapxamm GyTyHnait 6etonrm 9YKHITHHM ONIMHM OJIAZM Bam
OJNAHHIAH KaTTa GyIMaraH sypHKTHPHIIHK XOcHn kutamy, Mkkumancy ONIHHAAH
3YPUKTHpWITaH  KOHCTpyKumfnap yiyH Oyhna Gerommm apmatypanam
ko3pduupent 1% ra Tenr. Vummumcn sca KOJIFaH XaMMma OJUIMHOaH
3YPHKTHITaH KOHCTPYKUMsIAp yayH. Tlpusmanapuu (Ymuamm 4x4x10 CM) 3pKHH
UH3MKIH  KeHraiumm 28 cyT. keitun 2,5% nan Kyn GynMaciurn  kepax,
THAPOTEpMaN HMULIOBNaH KeiMH cyB Gocumm coartna HAMYHQIap TYIHK CyB
yTkasmacimukka  sra 6ymmmunapn  kepax. By LUEMEHTNAp ep-CyB OCTH
KOHCTpyXUMs/Iap, HHIIOOT/IAP Taliépiamaa KyuiaHunamy.

23-606. I'mnc ruTynpoknn kenraosuan neMenT
Tan tynpoknu  uementra 25-30% AHTHADHT KMDHTHICA AHTHMADHT — ruja
TYNPOKIH ueMeHT Tafiépnam mymkun. KotHmzia yu kansumiim THAPOATIOMHHAT

aHTHAPHT GHnaH peakuysra KHPHIIHG, THIPOCYTb(OAMIOMHHAT XOCHT KHIAH Ba
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TYSYMHHHI MyCTaXkaMJIMTHHH ommpany. i Tynpoxmi uementra 8-10% raua
OXak €kH TOPTIAHAUEMEHT Kymmica, YHHHT TyTH0 KONMMImI BakTH KHCKapH6
MyCTaxkaMJIk oca macasun. By uement xotmmmma mact acocmm Kasmb Lt
runpoamomuHatnapaan 3Ca0* AlO3*6H,Onu sa CsS ruaponusut, Ca(OH), uu
Xocun Gymumm Gwian  TywyHTHpHnamu. Masnymkn, 3CaO* Al0:*6H,0
2Ca0* Al,0:*8H,0 uuc6atan nact 6ora0B4m Xoccanapra sra. Ilysunr yuys run
TYNPOKIH ueMeHTHH Oy GoroBumnap Guan ApANaWTHPHIL MaH 3THIANH.

W.B Kpasuenko muiab umkkan THICIIH — FTHHO3EMIIH KEHTalOBYAH LieMeHT,
TOKCaK rTHHO3EMJIH IIAK/IAD BA MKKH CYBJH THIICHH donz xucobuma 07:03
HucGatan  KywmG Tyitw iyam  Gunan onuHazy. Bornosunnn  Ne008 snaxna
Konaurn  10% naun kyn 6ynmaras  konmmkkaua Tyfnnags. Cysnu  Ba xasomu
MyXHUTIapaa Te3 KOTanM, Mycraxkamauru Gyimua 400-500 Mapkara 6ynuHanm,
UH3MKTH  KeHraiiumm | cytkanau cyur 0,15% nau kaMm, 28 cyT. 0,3% kam Ba 1%
OpTHK OynHmM  Kkepak, mycraxkammmru 3 cyT. keiiuH 30MITagan  xam
6ymvacrurn nosum. TyTi6 Kommmm Gomnanumm 20 MHH.OJIJHH IMac, OXupu 4
€oaT ked SMac, XaMHpaaH Taiiépnaxran HamyHanap 1 cytkajan  keiiun,
Kopummanas Taiépaanran (112) namynanap 3 cyT.xeiius 1 MITa Gocum octhma
CYBHHM yTKa3Macnurd xepak. By nement acocuzary  GeToHnap sHru GeToHHM
acku Guman  20-25 maporaba IOKOpH  MOPTIAHAUEMEHTra  HHCOATaH IOKOPH
JRHTicnaml - MycTaxkamnmrura sra, sa 80°C raua 6ynran  xapopataa sxumm
KOTaaW, IOKOPH COBYKKA YHIAMIWIMTH  OWIaH Xapakrepnanagu. I'mncrun
TYNPOK/IH  LEMEHTHHHT KOTHIIM — THATYNPOKIM  LleMeHTHH cyB Gunan
Tascupnamn6 C;AHg Hn Xocun xmnanm, GyHuan Tawkapw, aifHuMKca KOTHINHM
Gownaurny naspuna kamsumii THAPOCYIb(OANIOMHHATHH  103ara Keumy Gutan
yranu Ba GyTyH TysymEm Gupos xenraiitupany. IlyHunr yuyn 6y uemenr
IoKopH cynbgpatra Gapaommkka sra, avmo NaCl spuTManapuna Gapkapop mac.
By uement ujkmaiinuran sa kenrawosuan CYB yTKasMmaliuraH Kopumma Ba
Getomnap Taliépnam yuyw, fiurma Geton sa TeMHD GETOH KOHCTPYKLMSIAPHHM

HOKNIApHHY AMalll, KOHCTPYKUMSUIADHH KyuaiThpHm Y4yH Mynxamnanrad By
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uementhn 80°C nmam omran Xapopataa  wmmnmaiiguran KOHCTpyKuMsnapna
KYJUIAHHI MyMKHH 3Mac. LlemeHT Kopummany KEeHralfmmy yuunr MHKIOpHIAru
UEMEHTTa Ba CyB ueMeHT HucGartura Gornmk: arap GormourHMHr MHKZIOpH
Kamaiica, Ba cyB uemenT Hucbaru Kynaiica, KeHraiumu kamaszan. T'un Tynpoxau
LUEMEHT  acocuna PHMCUINAK  THATYNPOKIH  pemeHT TalépnanraH. Vup
Myaumgnapu ILTLBynuukos, B.I'.Ckpowmraes, H.B Kpasuenko sa Tapkubu
Kylunarunapaan ubopar:  rurTynpoxnm uemeHt -45%, acocnm OMHa
TpaHy/uiaHran wnax 25%, CaS0; 2H,0 -30% HMmna6 amkapum Texnonoruscy
XaMMa KOMITOHEHTIapH# Matizanab, xkypuru6, ¥mab  Guprammxna TyHHImgan
ubopar.

Dpanumana Jlocke TOMOHMAAH HULIAG YMKapunran KEHralOBYaH LeMeHT
Ky#unarwiapnas ubopar: 70 80% nopTaanauemenr, 15 20% nomua mak, 6 15%
KEHralTHPYBYH KOMMOHeHT Oy aca 50% runch, 25% xuaun Goxcurhu, 25%
Gopuu apanamTpnb  Kyinupu6 onumamm, By xomnonent xamua Kyn 6ynca, |
Kambumii - ruapocymsoamomusatan 3 cympatim  makmm  xocun 6¥mmn
Xucobura uemenr WYHYa Ky4iM KeHrasgw. Homua mnaxun ponu  xamma
ApanaliMaHH  KOTHUIMHM aHMK Aaspuaa optukya CaS0, Gornamura sa YHH
Maxkamnawra  onu6 kenanu. Kewraitumy Aaspu 30 cyTkaraua spummany. By
UEMEHTNap . yyKkmaiiuran, cycr, Vprava Ba kywm KeHraios4annapra 6ynuxanm,
Vnap cekun  TyTi6 Ko/llanu Ba MycTaxkamamkka SpHIagy.

By uement Gy3wiran HHIIOOTNIADHH  THKnam, Hyn Komamanapy  Taitépnani,
THAPOTEXHHUKA HHITIOOTIAPHH HOKJIADHHH AMam yyyn KYJUtaHunagy,

. Kenraosuan nopTaAHAneMeHT Myamgnap H.B Kpasyenio,
10.® Kysnenosa Ky#Huzmara tapku6mm KEHTAI0BYaH MOPT/IAHALEMEHTHH Takamd
KH/ITAHNAP: LIEMEHT KIMHKepH — 60-65%, 1okopu FHIBTYNPOKIH OMHA HINTaKIap
5-7%, vkkn cysaum runc 7-8%, taon munepan Kywnmua 20-25%. By uemenThy
TyTHG Kommmu 30 mMuH. omuH aMac, oxupu 18 coar keu Imac, Mycraxkammnirn
6¥iua 400,500,600 Mapkanapra Gymumamn. By  GormosumHumr KOTHIIH

MOPTIAHAUEMEHTHH CyB Guman Peakuyara  kupummS, mact acocmu KanbLmit
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ruppocunukatiap - CSH (B) Xocun  Gymamura acocnamran. Iy Gunan
Gupranukna, remc Ba Kymmmua mak KOTHIIMHHUHT GOMIAHFMY JaBPHIA KamsLuit
THAPOCY b OATIOMHHATHN HHTEHCHB  XOCHIT OymmmmEn  TanMymnaiing, Gy aca
Ty3yMHy 6MpO3 KeHralTUpHIHY daxupany. uapasnnk kymmmua maxkamiopau
CTabHIM3ATOp PONMHM VifHaiimm. By uementaan Taiiépnanran HamyHanap Gup
CyTka naeomuaa cyena xorranna 0,15% nau kam, 28 cyT —0,3-1% ra kenrasou.
Cysmu-xasonu kormmga 28 CyT nasomupia kewraiumm 0,1% xam  6§mumm
kepak. By uement 70-80°C pna OyFnaTHiranna MycTaXKaMJMIH MHTEHCHB yeanm
Ba Oynna GetoH, Temup GeTon Gyromnapun necHKIMK Mwosn 4-6 coat Guan
derapananca 6ynanu. Kenrawosuan wnemeHT acocunaru GeroHnapun Kummatu
XOccacH ynapHH I0KOPH CyB yTkasmaciurs 1,1 Mna Ba YHAaH 10Kopu Gocumnapna
CyBHU punsTpiamaiing. CoByKKa 4MEaMITHIMIH Gyitua mapkacu 200-300 ko,

Kenraiosuan nement ILTLBynsukoB ToMoHMAaH —wumnab YUKAPWIraH
kenraiimmy MgO Hu ruapatnanummna yranu. Ilement tapkubura 5-7% 800°C
Aa KyWIMpHITaH JONOMMT éku 3-7% MgO  xuputinagn. Cyspa KOTHIIMIA
HEMEHT XaMHpH yuyH 0,1-0,36% wm, spurma yuyn 1:3-0,03-0,16% uu  Tamxwmn
stagu.  KenrawoBuaH  noprianguement ILTLByntukos  wmna6 YHKKaH
NOPT/IAHALEMEHT/IAH, KEHTaI0BYAH KYIINMYanas ubopar. Kenraosuan KyIuumua
800°C KH3QMPWIITaH KaOJIMH, OXaK Ba TMICOAH ubopar, 6yuu cyB Ounan
apanawtapn6, GocuMm ocTwaa Gyr Gunam  wmmios Gepunanm, Kyputhnanu sa
Maliananany, cyur 15% wy kymumuasum 85% TIOPTJIAHILUEMEHT Guan
apanamvpunani. I'mi Tynpoxiu uemenT acocuna - keHraiosuan LEMEHTHH
ILILBymuvkos Ba Cxpamraesnap taxmidy sruras, By uementan rarrynpoxmm
UCMEHTHH K/IMHKEPCH3 €KM IMNC IUIAKIM LEMEHT &KH THITYNPOKJIH LEMEHTHH
GHTHADHT  ueMeHT Gunan, Ba 900°C ma  Kydaupunran  nonomut Gunan
Gupranukga  Tyitwnanu. ILILByaunkos Ba WLILKy3uenosa Taknmg KuaraH
KEHraloB4aH LEMEHTH MNopTianaueMeHTHH, 600-800°C na KyWHIOMpHATaH ru éku
KAO0/IHHHH, OXAaK-KYKYHWHH, DHM CYBJIH THIICHM 6upramixna  Tyim6 OJIMHANN.

Uyxmaiinuran uementna A E.Illeiikun sa T 0. SAxy6 omnmit mopTnasmuement
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kmHkepy,  0,1% T'KXK-84 ma 5-10% UCMEHT MaccacumaH  maiiananran
CYHAMpHIMAraH oxakman doitnananran. Kyunmuann  maitnanam Kapaéuuna
KYIIMIITaH, oxak 3ca cys Gunan Guprammkna Kymrumanm.

Cys  yrkasmaitnuran 4VKMaiiiran LemenT (BBL)) - Muxaiinos B.B.
TOMOHHIAH MUINA6 4MKapWIraH Ba yHu THATYNPOKIH - LIEMEHT, SPHM CyBiH
THIIC Ba OXaK KykyHu Gwnas Gupranukna Ty#Hub onmHamy. Twrrynpokmn yement
85% xam 6ynmacmuru KepaK, rHnc Ba OXak ypracMnarm HucGar 0,5 nan 1 raua
uerapana ysrapumm MymkuH, By uementsm TytH6 kommmm Gounasmmm |
MHHYT ONOMH 3Mac, oxupH 10 Mun. key 9Mac, UEMEHT XaMHpHIaH Talépnanran
CYBAa  cakjiaHraH NpHu3Manapuu  6Mp cyTkanan keifuu YHM3HKIH KeHraiumm
0,01% nan xam 3mac, 0,1% nan xyn smac, 28 CyTKanaH kehnH 0,3% nan xyn
6yamacnuru kepak. Cys Gunan ApanalTHPHITaH LIEMEHT Xamupugan |
CoaTAaH KeHMH TaiépnaHran HamyHanap 3 ar Gocumna Ba | CyTKanaH keiuH 6
ar Gocumnmkaa cys ¥Tkasmaciurn  kepax. By uement I0OKODH  HaMJIHK
WapOHTIAPHAA KYINAHHII Y9yH MYIUKANIAHTAH.

Cye yTxasmaiimuran  kenraosuan noptnanauement K.C.Kytatenamse ga
Gowkanap 6wman uma6 MKapunraH. ByHna kenraioBuan kommoHenT NyHUT
ATOMHHHH Ba Kanuii cysbdatau KyHnMpriran xonaraaru acocnu Ty3H. YHuHr
TapkuGH: MOpTAAHAUEMeHT KIMHKEpH 82% - MKKM CyBIM rumc — 10%, 600-
700°C na KyHOMpWIran kpemHesem Gman Goii amynut — 8%. Hamynanapuu
HH3HKIH  KeHTaimmm cynmu CaKaHWIINAA OMp CyTkamaH keiimu 0,6-0,8%, 6up
HUNmaH  keiun 0,75-0,9%, xopummanan Taliéprnauran  HamyHanap (1:2) 6mp
CyTkanan kefinH 0,14-0,18% Ba 0,3-0,43% ra TeHr. IlemeHT comykka, Tyanapra
YHAAMITH.

Ioptnannuement Ba TYHHT acOCHAd KEHTaloBYaH LeMeHT — Myaupu
®.AT'nexens Ba Gomkanap. AnyHuT Kyimpmn xapopati 400°C AaH Ganaunna
Kanbupii  rumpocy s oanioMuHaTHI KPHCTA/T  Ty3WwIMWMHH  Gomnanruy
MYCTaXkaMIIMTHHH  nacalTHpanm sa MyCTaxkamimk Gup menépna ycu6 Gopaau.

Toptnannuementra 600°C Aa Ky#aupwirad anysutan 10% MUKIOpAa Kymiumr
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TaBcua oTinank. By Xomataa 4 coar cymnm  koTMmma  KeHraivm 0,8% ra
SPHIIANH Ba TYXTalM XaBOAAa KOTMIIMAA KeHTalMIl —TaXMmuHAH 2 MapoTaba
Kamasny, cTabwimsaums naspu 14 coaTHu TamkMn Kunamm. By uement cys
yTKa3Malnu, I0KOPH COBYKKA YHMAAMIIHKKA Jra.

AHMHIDHT — TWITYNDOKTH — LEMEHT ACOCHAA KEHTAIOBYAH LIEMEHTHH —
B.3.Jlefipux Taxnud) 3TraH. VHUHT TapKuGH: rHI TyNPOKIH LeMeHT — 35%, 40% -
TpaHy/IaHraH fAoMHa umuiaku, 15% awruppur, 10% oXak KyKyHM wM3MKTH
kenrainmu 0,6-1% Hu Tamwkun Kunagu.

M.Apenzc Takmd KwiraH Ba Mmnal SMKWITAH KeHrAOBYAH LIeMEHTJIap.
Bupununcunusr  Tapkubu nopraammuemenT Ba KeHraoBuaH KOMITOHEHTaH
nbopar. KeHraioBuaH KOMMOHEHT 3ca  OXak OmiaH aBTOKJIaBOa KOTYBYH
KH3QUpWITaH KanenHaaH uGopar. MKKHHYM LEMEHT SpUM CyBJM Tanc Ba
CYHIMPWITAH OXAKHH I0KOPH T'HJI TYNPOKJIH HOMHA WLIAKH GHJIaH Gupranukna

Ty#ub onuHaam.
Toptnanmuement acocuna O.ILMuemnos Tletpocsn Ba Gomkanap wmna6
unkkannap.  IlemeHTnap  keraloBuaH ueMEHT — acocHii  KOMMOHEHTH

nopaanzuement 100%, amomunnii ynacu — 0,01, cymsgaramomunmii — 2%,
CaCl; -2, CCB -0,15 1okopH cyB yTKa3Mac/HK XOCCACHTa 3ra.

Emupuinmira Kapmm kenraioBuan LeMEeHTJIap TADKMOM LIeMEeHT MaccacumaH
% - nopnanauement 400-100, a3oT HOPIOH KaTbLMii — 3, cynbdaT amomuHuii-2
CCB - 0,15, amomuHmii KykyHu — 0,015. By xopummanap Hae6aTtma-HaBGaT
MysJiam Ba SpHIIHM 50 wMkkra wnpaiimu. Arap 17% MHKJIOPIA aKpHI JaTekc
KUDHTHJICA, YHH CYB TKa3MaCc/IMIri KeCKHH Ky TapHIafu.

1I-6§mm. ®OCOAT KOTHIITATH IEMEHTIAP
24-606. ®ocdar uementnap
@ocdar uementiap — pocat kotHm Gup xun maiina TyAWIraH oKcumIap Ba
dochop  kmemotamm  maxcyc apanammanapuu  Gup-Gupu Gunan  §3apo

Tabcupnamyeuna  yramu. ®ocdop uemeHTnap Hopmam TyTM6 komMmm  Ba
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KOTHINN 3apyp Gynras mapTiapra Gornawran xonna HOpMan xapopataa sa 100-
130°C rawa  xmsmupmrannapra Oymusanu. Bup xatop onumnap  xotwm
TUTIOTE3aCHHH TakH( KHIHIIraH (C.JLTonmsmxo-Bonsdcon sa Gomkanap). Vura
kypa okcun — docdop kmcnoTacu Ty3yMHHH GOFNIOBYM XOCcanapy, okcuz
TapKNOHYA KHPYBYH KATHOHHM HOH MOTEHLMATMra 6ornuK; HOH moTeHiman -
Oy HOHHH 3/IeKTPOH 3apamuHH yHH 3dexTHB pamuycura Mynocabath. Bup xun
IEKTPOH  TySyMITH TypyX/Iapia KAaTHOHHH HOH MOTEHIMATHHMN Kamaiiranu
Capy TyTHO KOJMII BA KOTHII XAPASHWHH TeaNaAlHIH Ky3aTHJIaZi Ba aKCHHYa,
VIOH NOTEHUMANHHY Kynaiiranna Gy xapaén CeknHnamany. bup xun xonatnapna
OKCHAHH Qocdop kucnoracH Gunan TabCHPIAWYB PeakuMsCH Xyaa Tes yramu
Ba KOTYBYM Tysymyiap Xocwi Gynumm MYMKHH 3Mac, IIYHUHT YYYH MyXHMH
KotHIl  S(dekTH — KOMMOHeHTMAp opacHpard KMMEBMIl  TabCHpAYBH
PCAKLMACHHHMHT TE3TMrH  Ty3yM XOCH/ KHJTHII Kapa€HNIapU  Te3NWrH Ounax
Xocun Gynran HaTwxach Gymmmu Kkepak. Peakuysnap Tesnmruan nacaiTHpHI
YHYH Ba HOPMAN KOTYBYH KOMIIO3MLMSJIADHH OHII Y4yH OKCHINapHu 2-3
tdochartnap Gunan amvamripunany. By cxema 6¥iimaa docdop xucnotamn mxxu
BANCHTIN  META/UIApAaH HOPMal KOTYB4M KOMINO3HUMANAp onMHanu. XoHa
XapopaTHaa KOTHII y4yH HH;pT 6ynran oxcunnap VpHura THIPOOKCHIUIAp
Ky/uiaHazmm Ba omueras xamup 300°C raua Kusnupunany. Bynnan xapopar acta-
CEeKMH KYTapuiany Ba LEMEHT OXHMPrH Xapopatna Owp coaT nasommupa ymuab
TypHIazH.

Taranogocdar uemenr — oprodocop  kucnoTacHHM  HKKH OKCHIUTH
THTAHHH KYKYHHHH CyB GHIaH apanamtuput XamMHMpHu ucntHG ommuHamm. By
LUCMEHTHHUHI ONTHMAJ TApPKHOMHM aHMKJam yayn (Hs; PO;) xucnoracunu
PALMOHAT KOHUCHTPAUMACHHH YPHATHIN Kepak.

Mynnait xwm6 3 Homepnn uemenT Tommm 1050-1100°C onoe 6apnom,
HEeHTpan Ba HOpNOH MyxuTiapaa  Gapkapop, ammo HIIKODJIAD  TabCHpHTa
anaamcus. By uementnn nmonextpux MaTepuan cudathna Kyanam Mmymkum.
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l.leuem' X0CCATTAPHTa KHCJIOTA KOHUEHTPAUHACHHHHD TABCHPH.

(11-mansan)
Ne | TeOz: P205 P05 Kucawramnnr | Cosonamwrs 6faran | Srwanwmra 6§aran Cynra
Famon KonmeHTpauNA | ywrawrs r/ew’ y ank Y u
uncharn % srfem® wr/em® %
1] 3261 36,6 1,335 90 15 26
2| 2021 543 1,579 410 19 16,2
3| 1.86:1 66,6 1,77 615 41 9,2
4] 0931 76,6 1,83 165 22 14,1

Mucpocdar uement — muc oxcuau kykyHu oprodocdop kucnoracu Gunan
apanamTupub Taiépnasanu. Hopman xyloxknukaarm Xammpau  SiO: P,05 :
H20=69 : 16,9 : 14,1 wuncGatna ommmagn. Kotmum yuyn kymnaii Gy xona
Xapopathia MyXWTHUHT Hamuru 70% na. Muc okcnauan  docdop kucmotacu
Gunan apanawTprasga yHu GoFnoBUM xoccanapu MyXuT xapopatu 100°C raua
Ba mammrn  100% Gynranmpa  mamoéu Gynamu. By nemeHTHM cukmiMmra
6ynran  mycraxxamnuru 800 kr/cm’ ra Tewr, cysra Gapkapop, 700°C raua
Kusaupumira yugamin. Iementan runpamnanvuzark acocuii maxcynorn CySi
3 (PO4); 3H20 — ypraua docdop HopmoH Ty3m.

Marnnii pocpar nement — spuTiiran éki I0KOPH XapopaTia KyHaMpHIraH
marimii - okcuaHM - oprodocop kucnoTacH GunaH apamamTHpHG ONMMHAIM.
Munepanoruk  Tapxubu  MgHPO,*3H,0, ruapasnmk XoccacHra sra, yHH
myctaxkamnurd 700 kr/cm® raga. By uemenTiapun Tabumii maiina Tyitwiran Tor
KHHC/IapH acocuia — anatut ocdar, XpoMHTIAp HMILIA0 YHKADHII MyMKHH.
®@ocar uemeHTNAp 3ap6ra 10KOPHM KAPWMJMK KYPCATYBUH Ba MyCTaxkaMm
metaiap G¥ilMua Korulamanap sApaTHl yMyH KYJUIAHAIM.

Iunkoocar uemeHT: Tapkntn — 75-90% sk, 8-13% MgO Ba 2-3% SiO,.
Apanamma  (mwxta) 1200-1350°C na  «yiinupunanm, Gowka Xomatnapna
2,5+0,5% BHCMYT OKCHIM KYyWMWIamW, KyWIMPUII XapOPATHHM mnacaiTHpHm
yuyH (TOpIM MHMHEpAIM3aTOp KYWHMMYA KYLIWIaIH. Kyinupunran mopna
KyKyH XoJaTura KeiryHua tyimnanu. Cynr kykynnn kucman ZnOpa sa Al(ON),
Gunan wefitpannanran  docop kucnorach 6Gunan  apanamTHpub uemeHT
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XaMHMpH XOCHT KuiHay. Cukumamra 6¥mran Mycraxxammara 800-1200 kr/cm®
raua 3pHIIagy.

Cunnkar uemenr — MHHepanoruk Tapkutu Si0, 29-47%, Al,O3 20-35%, CaO
5-10%, K20 8-14%, P,0s 0-7%, F 5-15% nan ubopar. By uemenTHH mmxTa
TYJMK 5PUIyHYa Kyinupuianu sa CyBAa KeckuH coByTMO onmHanu. Kykynuu
KHCMaH  HeiiTpannanran docop kucnotacn Gunan apanamTHpub onMHAmM.
Ilement MycTaxxammuru 900-1500 kr/cm®.

25-606. Cysmmpar amomanarin ueMenTaap

By Gornosunuusr myammdu npod. T.A. Arakysuee sa ®.M. Mup3aes
Guym6, ymap 1979 imnnapra AHrpeH uemeHT 3aBo;Mma wiuyiab YUKAPHITHH
TaKiuG STHLIraH. VHUHT Tapkn6u: ONMaiis! kuvEsuii 3asoanaru docdorunc 40
= 45%, xaomnn 10 — 14% sa 45 — 40% oxaxtom, Miunag HHKAPHIL TEXHOIOTHACH
Kyfunarunapaas ubopar: OXaKTom  MKKHM Gockvuma Ba  TMN BATMKIM
Malijanarnuna  maitnananamgy.  Xom—ameésuii KopumiMa (miaM ékM  mmxTa)
aiinaHMa miedb na ysyiuru 80M, Maxcynmopawry 80T coatrra (1200 - 1300°C)
Xapopataa Kyinupunany.

LL Tytum ‘lj
L2
L Taiiép maxcynor oMbopr j

15-Yusma. Hunaé YUKAPUMIHUNZ MEXHOROZUK YuIMacu
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Ky#imupwiran, cyur COBYTWITaH KIHHKED Tpybamu Terupmonna wmaiina
bocornnc Gunan Gupranmkaa Tyionams. Xom — amésuii KopummanuHr Ca0 ra
Ty koadduimentn TK=1 ra Ter,

Kmnuxeprusr musepanorux tapkutu %:

C.A F=2,62, 3Ca0 H:03Ca SO4— 13,38, 2C; S Ca SO4— 72,90: Ca SO,
6ornanran =23,5, Ca SO43pxun = 6,81%
Knméanii Tapkutn:
$i0:=16,75; ALO3 - 5,27; Fe203 - 0,63; CaO — 38,18; SOs - 18,66.

Xoccanapu: TyTHG KoM Mymnatiaapn Gounanumm 15 muH. onmmm swmac,
OXHpH 25 MHH. Ke4 3Mac.

Hopman xyiokmaru 23,5%, xakmuii HOTEKHCTHrU Hopmana. By Gormosum
Xamma cakjaul WapouTIapuia Te3 MycTaxKam/IuKKa 3ra 6ynanu, sa CyBra, Xasora
UHAaMITITHK My cTaxkamaurys 400 Mapkanas kam amac,

By GoryioBumMHM Te3 KoTHmM CYNbGOCHIHKATHHHT 3PYBYAHIIHIHra, THAPONH3,
THAPOTAUMS KapaSHNAPHHMHT Teanurn Gunan Gormk. Bemuran THAPOHANIAHUIIH
cysnn cycnensuga CaO  konueHTpaimsicunn kymaiitnpann Ba SiO; mumr
kamaittupany. Twipatnasum 6Mp KanbLMIUIH CYNb(OATIOMHHAT XOCHIT [Q7
Gunan yranu. Mlynnait kunu6, runpariasumsm GupuHuH Maxcynotnapu — 3(Ca0
ALOs). CaSO4+H,0 Ba C3A-3CaSO43H:0, 12 COaTAaH KeHWH 3TTPHHIHTHH
Maiina npH3MacHMOH KPHCTA/ULIapH 103ara Ke/lamnH, OHp KyRzaH cyHr KpucTaIap
ymaamn EMpHKNAIIATH BA MHKZOPH KYTIas/.

By nementnap emupmwimmmra 1okopu uMmaMmmHIIK ko3 pumenThra, aiinnkca
Na;S04, MgSO, cysnap Tancupura ora. Mccnkka wmpammumirs — 900—1000°C
xapoparraua. Coykka unnammumura 200 — 300 yukra Tesr.
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IV-6§n1um. Kucnorara wanamam uemenTiap
26-606. Kncnorara wnpamm KpeMEeTLOPM nemMenT Ba YHHHT
Typaapa

3amoHaBuit Kypuamm MaTepHALIADHHHHT TaDKHOUIArH Kak Luii CHIMKAT/ap,
aMOMHHATAAD, amoMmodepuTaap KHCTIOTaNapaa Spuinm, myHUHr yayn yaapHu
KHCTIOTAMH MyXuTAa vuuiaTwiMaiimy. Kucnorara YMIAMIIH LEMEHT  arpeccus
KHCIOTANMH  MyXuTnapha, aiHMKca  Kumé CaHOATHAA  MIIATHNANHraH
KOHCTpyKLHanapna, xopuma sa GeTornapna KyJunaHamm.

Kucnorara wnnamum  uement KYKYHCHMOH  Momna TapknGn  ksapi KyMH,
KpemuuidTopin HaTpHiinas ubopar. By uemenr Tapkubunaru
KOMIIOHEHT/IZDHH anoxuna €éxu Gupranukna Maiina Tyiu6 ommHamu pa CHJIHKAT
HATPHIiHM  (CyloK mmwa) cysnm dpuTMacH  Guna apanamTipnG KOpHIIMa
TalépaHanu Ba y xasoma MyCTaxkaM TOWICHMOH Mozjara ainaHamm, MHHepa
BA OpraHuk  kucioTanapra  Gapkapop 6ynann.  Kornmu AaBPHAA  MKKH
KOMIIOHEHT opacHna (U3NK — KUMEBHIT peakumsanap 6ymi6 yramu. Kucnorara
AHIAMITM  LeMEHT  Taiiépiam Y9YH  OpyBYaH HaTpuii Ba Kanmmii mHma
Huatunam. Yeu ksapy Ky/H Ba cona €xu Hatpuit cynbhaT KopHUIMAcHHM
1300-1400°C pa xyiinupus onmuHany. Kopumma cosyrtunranna KaTTHK Macca
Xocwn 6ynazu — mmmans Tou, Cylok mumann  kumésnii TapkubH KyHunaru
topmyna 6unan udonananamu:

R20 - n §i0;

Oy epaa: n — mumanmsr monynn; SiO; — rpamm, MOJIEKYJIa COHMHH HIIKOpPHIi
MeTanmHn R0 — rpamm, MOJIeKysia COHHra BucharTh.

Hatpuitnn mumanusr moaymu  2,6-3.4, kanuitauku 3-4 opanukaa. Byuna
IOKOPH MOZlyJUIH 3pyBYaH WHmAnap KHCTIoTanap Tascupura Gapkapop. dpysuan
WIHIWIAHA MOAY/IM  KaH4a 6anaHn 6¥ca, WyRYa yHNA KOJUIOMA KpeMHe3eMH Ba
EMMIIKOKIMK Xoccanapy Ganaun 6¥nann.
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Hartpuit cylox mmma xucnotara unpamm, ueMeHT sa GeToHNap, MCCHKKA Ba
onosbGapaom Getonnap Taiiépnam yuys Kkysuasagn.  Kamwii CYIOK  InHma
CHIHKAT GY€Knap, MacTHKa Ba KHCJIOTAra MMIaMITH KOPHIIMA Ba GeToHnap yuyH.

Opysuan mmma ¢akat xaBoga KOTHIIM MymKHH, By KapaCHHHHI Ma3MyHH
CYIOK  (hasaHuHr GyFIaHHIIK, SDKHH KOJUIOMS, KPEMHE3eM KOHLEHTPALMACHHIHT
OIMINH, KeAHHYANMK YHH  KOATY/AUMANAHMINM  BA 3HWIAHWIUH, Opysuan
IMIIAHHAHT KOTHIUMAA XABOJArM  YIJIEKMCJIOTA XaM MmTHpok 3Tamh. Cyiok
INHIIAHK CYBNH 3pHTMAcHAark kyn €xum kam wmuknopaarn NaOH spurmanan
KpeMHHMH  KHCIOTACHHM  aKPalMIIMra TYCKMHIMK  Kunagu.  Xasoxarw
yraekucnota  NaOHHM HeHTpawiaii, KpeMHEKMCIOTAHH —KOAry/suusra Ba
XaBoja OpyBYaH IWMINAHH  Te3POK KOTHINMra KyMmaknamamu. DpyBuaH
IHIAHHHT KOTHII xapaéumuu  Na, SiFs — kymmmua  cesumapim
TesnamTApHIany. Peakuusa Kyiiuaara cxema 6yitnua yranm:

Na:SiFs+6H20+2Na2Si03=6NaF+3Si(OH):

Hatwkana hatpuii CHIMKAT KpeMHMIl KHC/IOTACHHM TIeTbMHM  EMMIIKOK
monza — Xocun Kb Gymaam, Oy 3ca TysymHu Tes KoTvmmra oMb Kenamm.
Keapu kymu ypuura Gowka Momnanapum kymnaca xam 6ynanu (anpeswur,
GasaneT, nopduput), maiina TylimnraH KBapy KymuHM Ba KpeMHeTOpIH
HATpHHHN 3uwmnrn 1,3,4,5 — 14 HaTpHil CUIMKATHM CyBHM  3pUTMAacH GHnam
apajamTHpanu KyMm maccacunad 25-30% wmmknopna, NasSiFeam muxmopu  10-
15% mmma maccacunan. Mmuiamwmmm  coxacura  kypa Oy LeMeHT WMKKHTa
THnaa 6ynanu;

l-THm — KMCOTAra WMEAMIHM AMAI y9YH KOpPHIIMAnap; 2- THN KOPHIIMA Ba
Getonnap yuyn. Kpemuudropnn marpuitem |-tamma muknopw 4+0,5% , 2-tunna
8+0,5% wmacca Gyiinua. Mkkana tHnaarn  uemenTnapHunr Maiinamarn Ne 008
anakpa kommurn 10 Ba 30% macca Gyitnma Gymmmm kepax. Bupunum THnnaru

ueMeHTHH TyTH6 Kommm GomnaumM Ba oxupu 40 MHH. Ba 8 COAT, MKKHHYM
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THI yuyH 20 muH. Ba 8 coar. Kucora ungamnm LUEMEHTHH CHKMIHmIra Gynran
MyCTaXkamiiiru  cTaHnapt Gunan ypuatwnmaiinm.  Kucnorara YHIaMITH
UCMEHTHHMHT  TapKMOWHM Ba TYNIMPrHYnapHH AOHANOp TapxkMGMHH  palMoHan
TaHnanrawia  mycraxkammurd 30-40 MITa rava 6yaran kucnotara HHAAMIIH
Getonnap ommm MymkuH.

Kncnorara  umpammm  uemenrun Gomka Gornosun Mojulanapaas
NpHHUMNHAN  apkk  Ba acocwii  adsammrn — YHH  MHHEpan KuCcioTanap
TakCHpHra Kapwwmry, ¢ropeogoporm  Ba KpemHedTLOp BOZOpOX
Kucioranapian  Tamkapu.  Bynna kuciotanw koHuewTpammscm  omran capu
UCMEHTHHHI KHC/IOTAra WHAaMIMmmry  ycu6 Gopanm, YYHKH KHCIOTanapaaru
OKOpH MHKIOpIArd CyB S5DKMH HATDHH CHJIMKATHH 8KH ¢ropn  Hatpuithn
HIIKOpHit foBWIHIIMWra cababun Gynann. Mawa my cababnap  Gyitmua
KHCJIOTara YMoamyin  LEMEHTra Taiiépnanran GeToH mact CYBra YHAAMJIMIIMIUTa
ora.  Berownapum 6y  xoccacumm OWMPHIN y9YyH KHCIOTAara YHOaMIM
GeTOHNapHH  103aCHHM CyIONITHPHIITA (cy 6unan) HCL  H,SO, KHCTIOTanap
Gunan wmos Gepum TascHs ITHNATM. Bynna wagakar cysra wnpammanurn,
KHCIIOTAra MHAAMIIMIIHTH OMIA/M, YYHKH 1031ArH FOBAKIMKIAP LEMEHT TOLIMHH
HATPHH Tyanapu cylokmuknap “Gwian peakumsira KHPHIIHIIN HATHXKACHAA XOCHI
6ynran maxcynotnap Gunax TYMpUNAIM, WIyHA IUWIHTH OLIATH, Hukopnap,
KaliHOK CyB, cyBmm 6yr 6y LeMeHTHH OCOH Gysunmmura onn6 xenamn. Vau
nact xapopatia (-20°C maM) nacT mAapoWTIA MIATHIMINM  MaH ITHNANN.
Kpemunit  ¢ropnu  matpuii  uemenria 3axapmn  momna Gyimb, osmk-oBKAT
CaHoaTHarK MyaccacanapHM KypuiMmmaa 6yHn uHOGATra ONMHHIIN Kepax.

Kpemunii oprannx — cunuxar kncnorara anaamim UEMeHT.

By GornoBun — xykymncumon Mozana, cyB GunaH apanamTHpraHaa nIacTHK
Macca XaMup XOCHJI KHJIaZH, Y XaBOJAa TOMICHMOH XONatraya KOTam Ba Kym
MHHEpaJl, OPraHuK KHC/IOTa Tavcupura unnamn. By uement 1okopu cudparm
6Gornosun ne6 xucobnanamm sa YHHHI' TapkuOWra - KpeMHMit OPraHMK CHJIMKAT —
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50%, xsapu xynu — 50%, xpemHedThOpIHM HaTpHii &M  KpemHedTHOPIH
amomunmii — 10%, xoMamésmii apanammann yMyMHii MACCACHIAH.

IleMeHTHH KOTHIIMHM Te3NAITHPHIN Ba CYBra GapKapopJIMTHHM  OIIMPHII
Y4YH, TapKMOHJarH KpEeMHHI OPraHHK CHJIMKATHH MOAYJH 3 HaH Kyn Gymamm
kepak. By UeMeHT CyioK mmina GunaH apanamTupuiMainM, dakat cysna, HyHKH
KDEMHMH OpraHMK CHIMKAT cyBaa opuiigu. Llementsn cyB Gmnan 20 MHH.
JaBOMHIA, XAMHDHH 06110H 3UWIAHTHPHO apanalTHPHIAIH.

Mmnab unkapum Kyifmmarmda: KpemMHHMI OPraHMK — CHUIMKAT KBapl KyMH
GwnaH apanamTHpHIANH, CYHT TeGpaTrH¥ TErMPMOHMEA 2 MHH. JaBOMHAA
KOpHIIMa KyPYK TYHHHTHDMWIANH, WIap/iM TETHPMOHZA 3Ca y30K BakT Ne 008
anaxaa xoaauru 10% nau xyn Gynmaras xonatraya TyHMnamu.

— Xoccanapy: Xaxmuii OFHD/IHIH KI/M’: couryBdan — 650-800, 3uunanTHpras
xonataa 700-850.

Hopwman kyroxmra % na : 20-25.

Tyud xonum  myapatiapn: 90 MHMH. ONJHH 3MaC, OXMPH — 4 coaThaH Ked
smac. Cuxwmmmra Gynran mMycraxkammurn  kr/cm® — 3 cyTkanas keiimn  350,7
cytkana — 400, yy3snmmra MycTaxkamaMrd Kr/cM’ — 3 cyTkanan keitmu 30,7,
cyTkana — 35.

Kynnanmmu:  xucnortara wkpamiM  KOPHMIIMAa  Ba OeTOHNap — KMMEBMI
YCKyHalapHH  KOIUIAUZa, WCCHKIHMK HM30JALMA MaTepHasiapH Ba  Gyromsap
Tafiépramza Kopumma Ba GeTomnapra Xap XWi NATMEHTNAP KHPHTHO —KypHHm
AeTannapy, napao3bon apxurekTypa Gylomnap HnUIab YMKapHIl MyMKHH.
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