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AdgenTnnpie awtiie Geronst. Muopxuw J. M, Kusw-

Ma B I — Jlusos : Bywa. wx. Msg-wo npn Jlssos. yu-ve,
1986. — 144 ¢ — (Cep «Yucwpe Vipahnw — maposmomy
Xo3RficTRY =),

B Mouorpads HI0MonE PoSyAuTATY  IaNKO-XHMIYe:
CHEX  HOCACHOUANNE NHTLIX  OCTOImY  CMLeCh, [ OMBOCTIUY,
ACPOPMATHENLY, 8 TEKMC COCUNAABNLX Ccooficto auThx Oe-
rouch, [IpHBeacin RENNLC Of wIMCHCHRE RINCTIRI Saaaniks
CHOTICTE  HO  LpoeMenn,  DAHNNHEN  #3 GETONNNE  ROBCTPYN-
W TeMUUPATYPubIG. | Apyrax r]saumfa;u. Ouircipu peay -
FATI meapenns anrux Geronop pg Poucnckoil w Xmeasin-
txofl AJC, wio NOIBOAKAD NOAYHMRTL SHEURTCABHMEA SKOHOMI
neckufl sthihext.

Hopsarusnbic sarepuasul NPHBCAcHM 10 COCTOSHUK A
1 susapn 1986 roaa.

Jan mayuuux B HKCHEPHO-Texuwicoknx  paloTHHKOB
CTPONTeALELX ChenpaastocTel.

Ma. 42 Tatin. 37. Bubaworp.: B9 nass.

Pevensenr npod,, a-p rexn mayk [L I Komoxos

(Memmrpancknll  WHCTHTYT  BN3MCHEpOB MENEINOROPOMHOID
TpaNCTOpT)

Pegaxuns waymo-rexameckol mreparyp
3an. popaaticl MO T e pen

Ot asTopos

Yexopenite TeMNOB pasBITHA SKOHOMUKN Haulef crpa-
uu, nameuenpoe XXVII cwesiom KIICC, recHo csa-
3aH0 ¢ BHCAPCHICM pecypeocleperalomtiny Tex oA,
B erponteavHoll OTpacan — 370 npexae BCero pas-
BUTHE  npon3soneTes 3QQCKTNDNNX  CTPORTEALHBIX
MATCPHANOoE, IUNPOKOC HCNOAL3OBIINC  MATCPHAJOB
NONY IO AOCHYME, RTOPUIMHOTO CHPEH 1 OTXOA0B ApV-
rux orpachel ang nponsseacrea crpoiivarepnanos ¥,

3anaua, chopmysnpopanuan KIICC na conpemen-
HOM 3Tane, COCTONT B TOM, 4Telsl wa 73...80% ynou-
JETBOPHTL NpHpecT notpeluocTii RapoaWoro Xeosslicr-
Ba B TONAHBE, CHpbE M MaTepnajtax 3a cyeT MX IKO-
HOMHH **,

Spdextiproii pecypeocbeperaomed  TexXHoJOrHeil
NpH BrNOjHennn OerOHHEX pab0T B CTPOHTENBCTHE
ABALETCH JNThEBas TCXHOJOMNS € NCHOIB30B3HUCM
CYNIEpNAacTHHHRATOPOR.

B uawef cTpane TexHOAOrHH noJyueHus cynep-
naacTHdrKaTopos 1 GeToMOB Ha NX Ocnope paspabo-
Tvana HHAHXEB, BHHIDKeaesotetonom, MHCH, psa-
JIOM JIPYPMX  HaYHHO-ICCACA0BATENbOKIX H [POH3BOA
cTBeHHWX opranudaunil. Tlpnmenenie cynepnaacTugi-
KATOPOB MO3BOJNFET PEIKC CHNUZHTL TPYROEMKOCTH N
IHEProeMKocTh npouecca ynaotnenns 6eTonHoR eMeclt,
Ha 15...25% ymMennwnth pacxol HEMEHTa, NOBLICHTE
ypoBeHb MeXarusawinn padoT, IHAUNTEALHO YAYHUINTE
YCAOBHA TPYRa 3a CHET CHIDKEHNS WIYMOBHIX 1 BHGpa-
UHOHHEIX BO3ficieTeril. Pasymeerca, autue GeroHu He
MOrYT H HE MPH3BAHLI NOBCEMECTHO 3aMEHITL OOBITHNLE
HA OCHOBE MASONOABIRULIY IT BOABKKHEN cvecel. Pa-
unonanenaf ofyiacTe HX HCNOALIOBAHIN PaCnHpoCTpi-
IHCTCR NPCIKAE BCCTOD 1A IYCTOAPMUPOBANNEC TONRO-
CTEHIMEG KOHCTPYRILIN, UDIPOKO  [pHMEHseMBie  [pH
crponrenserse AJC, B riApoTexHnvueckoil, ACpoMHOR

H APYrHx OTpacisax CTpoOuTeaAblTES.
3205000000—053 @© Hagaremickoe ofuenmncmie R

M225(0d)—g6 o0 o0 «Buwa wxosnas, 1986 * Matepusaw XXV cveans KICC. M., 1986, c 293,
** Tan e, c. 229
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HOns sthpektTusrOro H KayecTBEHHOrO NpoON3BOACTBE
Setounnlx pabor, KavecTsa GETOHA BalKHeHUICe 3paYe-
HHC HMCET HE TONBKO AOCTHIKEHHe AOCTaTOVHO BHICO-
KOi NMOABMKHOCTH GETONHHIX CMECEl Npit HUIKOM 8O-
NOCOAEpHANEM, HO H ObecreucHHEe ITOH NOUBHKHOCTH
B npouctcee TPancHopTHpPOBaHks W yrJaLku Getona.
[Tpuyenenne Kak 3apyGessnX, TaK H OTEHECTBEHHBIX
CyNnepniacTHhuKaTopoB OGecneHBaeT KPATKOBPEMEH-
HBUT  pazcTHruupylomtni  shpekt. Pazmmkawouee
pefictide  GOJBIMHHCTEA  CYnepnAacTHGHKATOPOB cO-
Xpauserca Jumuwe B reveuwe 30...60 muH nocae ux
sEeennA. Mmeowumees pexoMesianin 0 BBEACHHH cy-
nepriacTHpUKaTOPOB HENOCPEJACTBEHHO NMEpen YnJof-
HeWHeMm betona moryT ObiTh peannsoBanbl HE Bcerpa.

Ilpy HCNONbL3OBAHMH CAMOCBAACS PagHyC Nepesos-
KH GerOHHLIX cMecelt, coaepiKallnx cynepnniactHduka-
TOpH, AomKeH Guith He Gonee § KM B 3aBHCHMOCTH OT
BH/A LIEMCHTE, TEMIEPATYpH!, COCTaBa W APYrux daw-
TOpoB. B TO 3Ke BpemMsA Ha pAje CTPOEK NMpOLCJKHTENb-
HOCTL TPAHCHOPTHPOBAHHA GeToHHON CMecH MoMer
OBiTH 3HAYHTENLHO BHILIE, OCOGCHHO TNpH BOIBEAECHHH
FHAPOTEXHHYECKHX, rHIPOMENHOPATHBHEX OOBEKTOB, B
BOPOMHOM CTPOHTEALCTRE.

Paapaborka sEKTHBHBHIX NPHEMOB YBESIHYEHHH
NepHoAa COXPAHEHHS BHICOKON NOABHMHOCTH JAHTHX
Oerounuix cmecell, HX XH3HECNOCOGHOCTH ABJACTCA
BaXHO/ H axKTyasbHOA TEXROJOrHYeCKOoH 3apnaueif,
peLleHHE KOTOPOI NCIBOJAHT 3HAYHTENBHO PACLUIHPHTL
061acTh NpPHMCHEHHA JHTBIX OETOHHEIX CMeceH B
CTPOHTEALCTRE. '

B moHorpadum paccMarpHBAIOTCA TEXHOMOrHYE-
CKHEe OCHOBLI MOBBLILIEHHA JMHIHECNOCOOHOCTH JIHTHIX
GeTOHHLIX CMECEi 38 CUCT BEEACHHS B HHX KOMINEKC-
HuX nobaBok — nOAHMYHKIHOHATEHEX MOAHGHKATO-
POE, ComepMatux Hapagy ¢ cynepniacTHHKaTopoM
38MCLTHTCNH CXBATLIBAHHN UEMEHTE,

ARTOpH  BHPaKAWT rAYGOKYH NPHIHATENBHOCTD
A-py texd. Hayk. T T, Komoxosy 3aa uyenHble 3ame-
HaHKY, CHEeJAHHLE NpH PCeUCH3HPOBALNH PyKOMHCH.

lrasa |

CYNEPINMIACTHOHKATOPHI
BETOHHBIX CMECEH

H NOJIHOYHKILHOHAJIbHBIE
MOJIH® HKATOPDI

HA HX OCHOBE

I.1. Cynepnnacthdukarops. Mexanism HX BANAHHA
Ha UeMEHTHOE TECTO

Cynepmnaactudukatopst (CIl) — 310 Xxumyueckue Be-
HIECTHA, BBCACHHE KOTOPLIX B GCTOHHYH CMECh BHI3LBaeT pes-
KOE 1HOBLILLENWE e¢ NoasiKnocTi 603 yseanueHus pogocosep-
ranus, O6uwenpuusToro onpeaenenusn CI1 noka ewe Her.
K unm npeanoweno [9]) orHectn aoGaBKe, KOTOpL€ B ONTH-
ManbHEIX AC3HPOBKAX AAKT BOIMOMHOCTE NOJYYHTH H3 Mano-
NOABHKHGLIX GETOHHEIX cwmecell ¢ ocankoit xonyca 2...3 oM
auteie GetonHble cMecH ¢ ocalkoi KoHyca 20 cm u Gonee Ges
CHHKEHHA npounocTH Gerona B Boapacte 28 cyr HOpMadb-
HOrD TBEPACGHHA MO CPABHEHHIO C MPOMHOCTLIO GEtoHa TaKOro
e cocraBa, Ho Gea aoGasok. CHmmenue sogonorpebHocTH
Gerounon cmec ¢ CI1 npumepso B aBa pasza boaslle no
cpasHennio ¢ ofpunuMu naactugukatopamu muna CAB
aoctiraer 20% wu Goaee. CII, ysemuunpas nNOABHMHOCTL Ge-
TOHHLIX Cmecell, OCT2BNASIOT HCH3MEHHONl HAH NOBHILAT Ko-
Heunyio npounocts Gervoma (wa 15...20%) npn neHsmenHOM
pacxoje UeMeHnta, ’

CIl MoX#HO pasuesuTe Ha uersipe rpynnu [8]:

MEAGMUNOEbE — CYNL(PUPOBAHHBIE RPOAYKTH KOHIEHCA-
unn  Menamuna ¢ popmansierniom  («menvment», 10-03,
M®AC-P-100 » ap.);

Hagrarunosoe — cynshuposannue waprasH-Popmans-
acrue cocamitenng (emafirns, C-3, C-4 w ap.):

soduduyuposarnbie auznocyaviponare (HHUJ1-20 w ap.);

HOAUOACEUE — TPOUIBOAUBIC HOJNOKCUKAPOOHOBLIX KiC-
aor (1120 u ap.).

HanGosnce cuubhofi pazmummaoueli cnocobHocTsio 06aa-
nator nepsuic ase rpynner CIT

CIT OTHOCATCS K TETEPOUMKAMHECKIM COEAHHEHUAM C NO-
ASPHLIMK TPYMNAMH H YTACBOAOPOAHBIMK pajukasamu. B we-
AamMunoBuX H HadranuuoBelx CIT posb nOASpPHLX TPYNI Bhi-
noansmor o NaSQO3z , B AnrnocynbROHATHHX U NOAI0.Ie-
BHX — CyJs(orpynns, regpo- 0 kapboKCAnLHBEe TpYNILL
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Hs orevectsennmx CI1 HauGonee pacnpocrpaned «Pasy-
Hurenv C-3», paspaboraunuil s HHI‘F}KE}:IS tl’:aac I'I[}DA}'H}':“;L
NOJIMKOH e HCA LM HagTannucyasdokucaor i dopmansaerusa.
Mo evoeit addexruprocty 3101 B CIT we yerynaer NYHINHM
nobaBraM sapybesmubix ¢HpM npH  suaunTenbRO MEHBILIEH
croumocti. Tlpu nosuposke ao6amku 05...1% wmaccn we-
MEHTA ON MOIBOARET YBENHYHTH MOABHIKHOCTS GeToHsOM CcMme-
e or 2...4 20 20,..22 ¢M. B yeaosusx pasuofll noasusK-
HocTH Cetontl ¢ CI1 C-3 & Peaynvrare ywmenswienwn BjL
HMCIOT NpoYHOCTE B Bo3pacre 28 CyT Ha 30...50% Buuwe
yem GeToHn 6ea aobasky (8, 9]. Tlpn stom CYIECTRERHD
BO3PaCTawT NAOTHOCTE H BﬁI[OTIEﬂ]JUHHuaEMOCTb. ¥Yaysuaercs
PAL APYFHX CBOHCTB Getona.

[1 waroroBnsior obuuno & Biae 20...40%-uux BomibIx
pacrsopos. Hekoropsie sapy6esusie CII HOCTaBAAIOTCH B BHje
nopowkos, Boauwii  pacraop CIT C-3 ne uamensier coonx
CBOMCTS B Coyyac warpeBadust o (40£5)°C. [lpw TeMiiepa-
TYype okono <-20°C 8 pogmom pactsope C-3 naunnaercs Kpu-

HHEM Temnepatypel. Octaswmiics BoaHb PACTBOP coxpausier
CBOH maactHdUUEpYIOUINE cBOficTRA, BunaBuwas B ocajox
qacTs KoMioHentos C-3 nocne PACTBOPCHHA HMEET NOHHIKOH-
HOE maacTHhuUMpyomee nefcTaie. Ho npumenenns poBasxs
OC4L0K pASOrPeBaloT WM Pa3BaBAfIOT BOJOR ¢ NOCACNYIOULHM
fICPEMCwinBatem pactsopa. [pw samopaxusanuu CI1 jo
—30°C, mocnenyicmen OTTAHBaHHK H nepemMewHsaHuy poj-
Hellt pacTBop C-3 He namensger CHOMX CBOJCTSB.

B focnentne roa paapaboran psg nacTuguraTopos no-
BEILICHHOH S(eKTHBHOCTH Ha ocHoBE TPaLHUHOHHOM H pewe-
BOR noGapkH B Gevow — CYNLPHTHO-POXKEBO Gpaxin
(CAB) — orxona PHAPONHIHOTO TpoW3BOACTBA. OCHOBHOES
Hanpassedue moanpukaumn COB — crumeune cofepaannna
PEAYUHPYIOUNX BelecTs, 3aMCaNRIONX NPOLECCCH CXBATHIBA-
HHA H TBEPACHHS BSMYLIHX, Momudukaunn CIB AOCTHr 0T,
nobasang (popmansaerny, KayCTHYECKyl0 coay W Aap.

Hasecren u psg APYyrux cnocofos MOLRGHUHpOBaNHS

AB: ¢ nomowsio nonooBmenibix CMON, anannaa, paarons
Ha QPpakunK u T. 1. YMenuiuenue COACPIHAHUST PCAYUHPYIOLINX
sewects 8 C/IE momer Gure oBecneveno aacopbupoBanHem
HX uementom. Takum cnocoGowm NIOJIYUa10T, HanpuMmep, naac-
THQHK2aTop HWUJI-20 [9]. Cymmoers cnocofa JakaIoYacTen
8 CMCLWHBawKW BOaHOro pactBopa CIB ¢ wementon H nocJre-
nywuem orcroe, [lpu atom HOMIOHEHTLI, 3aMEeANANINe ero
TBepuch#e, ancopbupyiorces UPEHMYIIECTBEHHO Ha 3CpPHAX we-
MCHTA, NPOAYKTAX €ro ruApaTauuu u saren YAANROTCH BMec-

]

Te ¢ ocapgkoM, Meton moaudHKaumy gocratouno npocToi,
OH IIPCAUONATACT WCNONBIOBAHIC HEALHUUNTHOrO Chipbs i
MOMET OniTh lfeamlaoaau B NOCTPOCYHBIX YCAOBUAX WAl HE
3asopax JKBH, Hanmpumep, no rexswonornu tpecra «Oprrex-
crpoit»  Munctpos JIntCCP mogugpmumposasye Gapaanoro
KORUCHTPATA MPOHIBOART B GETOHOMElAJKe, NepeMellnBas
10%-wetit Bosmeit pacteop COB ¢ uementom NpH nocAeay0-
ueM oTeTOC.

CHIDKEHWE COMCPIKAHMA PELYWHPYIOUUIX BENICCTB NOSBO-
JACT yBesHunTh copepxanne CAB no 0,5...0,69% wmacen ue-
MenTa Ge3 YMEHLIICHNA MPOMHOCTH GeToHa.

IPPeRTHBHOCTL NPHMEHEHUS naacTpHKaTopa Boapacraer
C YBEJIHYEHHEM Pacxoaa UeMeHTa I HOXOAHON NOABUMHOCTI
Getounoh cmecu. Beegenne HHMJ1-20 8 koanuecrse 0,6% wmac-
Chll neMenTa yBeNHYUBAET NOABIKHOCTL ¢ 4...6 o 14. ..
16 cM upH coxpaHesun npoMHOCTHEIX XapakrepueTiuk GeToHa
KaK HOPMansHOro TBEPACHHA, TaK W NMOABEPraBUICrocH TeIvio-
BAMIOCTHON oGpaborke. [lpu noBsienni HO3NPOBKN naa-
cTipuratopa o 1% noaBRXHOCTL GETOHHOR CMecH BOapac-
Taer a0 20...22 oM npu CHHIKCHHH NPOYHOCTH GETOHA B Ha-
HadbHble CPORH TBepAcHHA He Gonce uem na 10%.

B paBHONOABIIKHEIX GETOHHLIX CMECHX BBELCHHE ONTI-
Manvhoro konwyectsa HHJI-20 nossosser noesmicwrs npou-
Hoeth Gerowa wa 20...26% ian cnm3anTs pacxon uemeuTa
He MeHee yem ua 159,

Bauskum no sddextussocTn x poGaske HHUJII-20 neas-
€TCH APYroil NPEACTABHTENL MOANDHUHPOBAHHLX GapasKbX
KotinentpaToB — maactudrkarop XACK-1, nawegumit wipo-
Koe upumenenne wa Xapvkosekom JCK-1 n nosyvaemsii B
CHenHansHOll’ yCTAHOBKE NyTeM rHAPOANHAMMYECKON, Tepau-
MECKOH W xuMHvecKoft obpatorku CAB co wenoysio. Henoaw-
sopanne XJCK-1 auaunvenswo yaywwaer yknaaxy 6Gerona
B KacceThi, CHMMACT erO NOPHCTOCTB, COKPALNAeT BPeMA Ten-
J0BAAXKHOCTHON o6paborkn n3aconlt wa 4 ¥ u ymeuswiaer
pacxon uewmexra wa 120,

Monuduunposaunse Gapusinme KoRUEHTPETH npubanxa-
0Test 1o wiactipuunpyowemy addesty & cuavwediwnn CI1.
Crinkemite  BOAOCOAEPMHAKNA NPl IIX DBEISHHI B GETOHNYIO
CMECH MOMET OCTHTaTh, Kak 0 B cayuae npumcHenns CI1 ua
OCHOHE KOHAHLIMOHIEX Opra’Hiveckns NPpoOAYKTOR — Ilaq)Ta‘
auue o meaamuna, 18, .. 259,

HoGapkn CIT ancneprupyior ruaApatipyiouUiecs YacTisl
uementa [8, 9] w nosromy, coraacko coBpeMeHHBIM (H3NKO-
XHMHHCCKHM NPEACTABICHHAM, HX MOMHO OTHECTH K MOBEpX-
HOCTHO-2KTHBHLIM Beutecteam (I[TAB) — anenepratopawm. Io
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Knaccuuraumy I, A PeGunnepa [53], CIT & OCHOBHOM

MPEACTABNCHE  aHWOHOAKTHBHBIMH  [IAR obpaa t
]g%ll-l AHCCOLMALNN  OTPHUATENBHEEC HOH 'RSOIP : )i?l%lga{ji

1 B otanuue o1 obuvumx niacTHrkaropon JHTHOCY /Ibtho-
HatHoro Tuna CI1 oGnapawor Goasuied ANHHOI yraesogopos-
HOH 1enw u MOJEKYnApHOA Maccoll, y1o COOCOBCTBYET HX GOMb-
weit ancopBuHoRHO cnocobuoetn (3], Byayun IMcneprato-
PaMH B reTeporeHHolt cicreme BOAa—TBEpAOE TENO—BO3AYX
KaKoBOfl ‘M ABAsieTes Gerouuas cMece, CI1 copGupyiotes Hd.
NOBEPXHOCTH paanena BOAa—TBepAce Teno. [pu sTom Hesna-
;eﬂf;gnhng CHHIKACTCA NOBEPXHOCTHOE HATAMCHWE Ha rpamuie

—b X H HE TMPOHCXO
B.neqeuanaj[lg, 3 &) P AT CYIECTBENHONO BO3AYX0BO-

Pasmuxarouee neficrane CI1 JAKINONACTCA B nenTnaaimy
(Aedhaoxyasiimm) ArperHpoBaNLIX (BAOKYN uementa. Arpern-
POBAHNLIE HA NOBEPXHOCTH LEMCHTHEIX HaCTHL Monekysam CIT
PAACTFAIOT UX H IKPAHHPYIOT CHAM MEKMONEKYNSPHOTO TpH-
ke, MMMobuanacsannas o Gaokynax Bona ocBoGo-
HIaeTcs, yBenMqYusas ofbem Aucnepewoil cpeanl w cnocol-
CTBYSl PA3NKHIKEHNIO LIEMEHTHOFO TecTa B Geronnoll cmeen n
CHIKEIHIO ero BaskocT [59].

Hasn oGecnevenns: suicokoi NOABIIKHOCTH GeToOHHON cMmecH
CyLIECTBeHHOe 3HAYCHHE HMEET 06ben BOLL CONBBATHEIX 00O0-
JIONCK 4acTH, LeMeHTa H B O0COBEHHOCTH 00bemM Hanbosee
GeicTpo obpasyioumxcs FHAPATHBIX HOBOOGPA3IOBAHMN — -
POAMIOMHHATOB Kaneuna. ConsBaTHHE 060N0YKH Ha nomepx-
HOCTH TBepioR daskl ymepxupaiores MOJCKYMAPHBIMH CHJia-
MH. B pesynetate aacopbumu CIT pa MOBCPXHOCTH TBEp A0
a3kl KONHYECTBO BoaL CONLBATHEIX OGONOYEK yMEHLIIACTCS
[lpn svom CTpyxTypa naeHok CIT we npensrcrayer npmmu:
HOBEHHIO BOAEI K NOBEPXHOCTH LEMEHTHEX 3CPEH W HX rHI-
PaTaumn. 1o noagrsepicpacres HCCAEACB2ZHHAMH TelJIoBL1e-
ACHUST B UEMEHTHOM TECTE € PaziHuRLIMH KONMWYECTBaMu jlo-
6avox [2]. '

Hapaay ¢ Aeuiokyanumeil W peconseataumed spderTy
PASMHHKEHHN B CHETOME LEeMeHT—aOsa CHoCoBCTRYET H3meHe-
Hite cBolicts moBepxHocTH TREpLO thasul. Yem awine crenens
WEPOXOBATOCTH HACTHIL, TOM HWIKE AOKHA OhIT BASKOCTE
KORUEHTPHPOBAKHLX cycneHauil, Pasmep monexyn CI1 co-
CTaBAAIET HECKONIBKO HAHOMETPOB, YTO MO3BOASET MNeKKe Ta-
KHX MOnexyn nepexkpuirh MHKPOHCPOBHOCTH HA NOBEpXHOCTH
YACTHIL LieMeHTa W coajgaer ayqmme YCROBHS AnA yMeHbLLIe-
HHIL CHJl, CBAIAHHBIX ¢ BHYTPEHHHM TPEHHEM YacTHIL B NOTOKe
CyCmeHauH, '

8

BrskocTs nementro-BOANON cycnensuu npu spesenun CI1
YMEHBUIAETCH TaKKe Onarcaaps CcO3LaHHIO ONHONMEHHOro
3JIEKTPHYECKOrO 32pAla MOBCPXHOCTH M, KAK CAEACTBME, CHi-
HCHHIO cuensieHus tBepabiX yactHy. O CyuwecTseHHOM Hame-
HEHHH INCKTPOKHHETHYECKOrO NOTEHWHaNa NOBePXHOCTH M-
PATHPYIOLIMXCH 4YaCTHIL LEMeHTa B pesysbrare aacopbunn CI1
CHHAETEALCTBYET psijl HeenepoBanuil [38, 59).

lo papnwv [60, 61], snaekTpoxuHeTHHECKH# nOTCHUMHAT
MOBCPXHOCTH YacTHy UemeHTa npu eeegenun CIT uawmensercs
or 411 go —25... —35 mMB, uTo BHanBaeT BaayMHOE OTTAN-
KHBAHHE OAHO3HAYHO 38PAMEHHLIX YacTmL.

Jnavenns SNMEKTPOKHEETHYECKOTO, NOTEeHunana (JLEE‘I‘EI*
NOTEHUNAN) H CHIBL SACKTPOCTATIMCCKOrOD OTTANKHNBAHWA CBS-
3anu ¢ apcopbunornol cnocobrocTbio nanacrigukatopos [38,
59]. Oun aapycar rakxe or ToMucpatyps o pH ancnepenon-
Hoi cpeaw. [lpn  H3MeHeHHH MHHEPANOrNYECKOro COCTaBa
UEMEHTA H3IMEHSIOTCH OCHOBHOCTL W 3HAMCHME [A3CTa-NOTEHUHA-
A3, 4TO ACJMHO BAHATL Ha naactnduxamo cycnenspit. Han-
Gosee BLICOKON aacopOUHOKHON CrOCOGHOCTLIO CpeaH MuHe-
panos uementa oBnanaer CsA, naumennuweil — BC2S. Buco-
KOANCHEPCHAS KOAryJMaulOHHan CTPYKTYPa rHAPCATIOMUHAT-
HbX  HoBooOpazoBauHit nornoilaer OOABUIOE KOJHYCCTEO
RoBaBKH, 4TO CHMIKaeT naacTHhHULpyouwmit shdexr. 10 H3-
BeCTHOE noncienne teopuu peftersun [IAB, Kagk nokazawo
8 [16, 59], cnpaseanuso n npumenwmo k CI1, mewee so-
@EHTHBHNH NMpH HCNOJALIOBAHHH BLICOKOANKOMHHATHRIX Lle-
MEHTOB.

Duicrpoe paaeurre NOBepxHOCTH HOBOOGPAIOBAHKIT BO
BpeMA THAPATAUNH HEMCHTA NPUBOANT K YMCHBINEGHHWIO TOI-
LIHHEL MNEHKH Ha MNOBCPXHOCTH uacThy, obpasoBaBuiefica B
NepBeifi MOMEHT KOHTAKTA C pacTBOpoM A0GaBRM, a 3aTeM
K 06pasoBaHii0 KpHCTAMIMYECKOro CpocTKa, KOTOphlil norjo-
uwaet monekysnu AcGaBke. Tlpn 370M 113-38 HeGOJNLILOTO KO-
JusectTsa bBoOLIMON acbapkn nacikn ue MOCYT 3HANMITCALIO
BANAITL 1@ NMPOYHOCTDL CTPYKRTYPHi GeTOHE.

Taknm o6pasom, B COOTBETCTBHII C COBPCMCHHBLIMH TEOpC-
THMeCKUMN npexcrasaennnami [5, 33, 34], spdext paznmme-
HHR uemenTHOro tecra gobaskamu CIT onpesensiercs cymmap-
HBelM 7iposiBnesdeM Ae@QUOKYyAfIHH arperHpoBAHHBIX MACTHL
uemenTa n ocsobomaenmem nMmobGunnsopaiuHoll Bo GaoKynax
BO/L, @ TaKHe YMEHLIUCHHEM BHEYTPCHHEr0 '.t:_pl'.’HIlH B CHCTeMme
UEMEHT—BOAA B Pe3yaLTaTe 0OpaioBaHist fa LCMEHTHBIX Yac-
THU@X MAeHKH, COCTORAWEN M3 KPyNHBIX NOAAPHWX MOAEKYJ,

H BO3IHHKHOBCHHA SNEKTPHHCCKOrO NOBEPXHOCTHOrO 3apsia,
OTTANKHBEIOUIEro YacTHUbl W 06aeryaloniero nx CKoJbKenne.
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1.2. MoaudyHKuKOHaAbHEE MOAHHKATOPH

Auroix GeToHOB ;

CrpeMACHHE K YHHBEPCAAHIAIHH neﬁcraméoﬁoﬁasﬁﬁ
H K CHHMEHHIO HX CTOHNMOCTH ofycacBnHBacT BCE :ecuux
POKOE pacnpocTpgHeHHe B TEXHOJOTHH Getona HOMB?HHQTM}
RO6ABOK HAH NOAHDYHKUHORAABHDIX Mmmbnxa'mpoﬂ L
B [43, 52, 54] nokasana nenecoo6paiHocTs msnauu B
#a OCHOBC TPAAMUHOHHLIX FHAPOPHIHIYIOLIHX H I;:xltl)pmeneﬁ
ayiounx [MAB, TIAB u yckopureacH mep.u.cmmhy npu'ruauu
TBEpPUACHHH H I!HI‘HGHTDPOH KU]J]JDEIHII H AP epc f,bc“;, =
ITOM 8 Buie CAOHOPOAHBX BOACPa30ABASEMLIX IMY 2l
cyencnauil WA BOA0Pa3BaBIseMoro HopoIKOOGpasHoro gg‘
aykra [47]. B srom cayuae oTnauact Hwﬁmﬂmﬁgﬁ& pIITU
JCNBHOrO XpaHenws H JAOIHPOBAHHS mmnnuew{onm . -
CyIECTBENHD YIPOULAET TEXHOJIOPHIO BETORHEX C cccuémr"_
BuGop coctasos [1PM sBaaercd peuCnTypHO-TEX oo
yecKolt 3ajaded, IS pellenis n?{-;oggis HHPOKC NpHMED
ROe MOofeAHponaHne A .
Ha?ix;ﬁ;ﬁ:e?quee OCBDEHH& npoussoactea Cll ognoBpeMen-
KO CTapHT BONpoC © paspaboTke Ha WX OCHOBE Mnnwuom:
nowentreix [OM. 370 0OycnoBACHO, BO-NEPBBLIX, CTPEMJICHH
em yayuukTe obuklt spdexr nx nefcTeufl B GeToHAaX ::’;
BO-BTOPHX, CHHINTD CTOMMOCTh NOG2BKH. HauGonce uanec'r;“_
TTOM,. nonyueHnsle COBMEILEHHEHM MCAAMHHOBRX H naqn; e
wosux CI1 ¢ rpannusonuuvu [TAB—CJLE, CHB u np. s
npu paspaboTKe TAKHX apheKTHBHEX paamumrrgae;é e
C-3, oTmencra xopowan comectumoers CI w CIL |38, 13
MM, sxmouatoumit CI w CAB, nospodser YANHHHTL HKH :
pecnocobHocTs GETOHHBIX CMeceR B pe3ysibTate 3ame.anc;i:; 8
CKOPOCTH PHAPATALMH H (QOPMHPOBAHHS crpymypmnuemm :
woro kamus |8, 26, 47]. Bauaky no meXawusMmy ACHCTEI

adpextupioery takke [1OM na ociose CIl1 » ¥YNB, NMALL-

Tioro yepnoro weanoka (CHUL) woap.

cyﬂg‘}::poﬁ KJTaEpC paspaboranunx [NOM — mm;oanumqs a?;g
# 10baBOK BO3AyXoBOBACKapllero thna. B [47) Y”C}-IB'
yro [MOM ¢ Bo3AyXOBOBJAEKAKUIHMH KOMNOHCHTAMH ( .
giell TAnNOBuIt NEKOBLIY) yBeaMuHBaOT obuiec Buanymcn.
Zepikanue GEToHnoi cmeck 10 4. .. 69%. MMpu stom np:{zac::“_
JNACTCS BO3ZMOMHEIM OGECHEYHTH CcOaepalHe ycaoBn o
Hyrsix nop 8 GeroHe 1o 3...4% npu pacCTOSHHH M o;fg
HumH we Goaee 025 mm, Poct BO3AYXOCOAEPIKAHHA TP E
XOAHT B OCHOBHOM 33 CMET [Op pasMepom Ao 21%% Mm:; hﬁo-
cHMyM nop RalalofaeTcs B AWANa3oHe 50 ... MK S
posccroiikoeth Getona ¢ [OM, copepkalliiiMi BOIAYXO

1

Kalouue KOMNOHEHTH, yPeANYNBACTCH He meHee uyem B 25 ...
3 pasa.

K NOM rpersero Kaacca MOMKHO OTHECTH Kosnosyuun CI1
H SACKTPOAHTOB — yckopurenel teepnenun. B [5] noka-
3aHa 3(PEKTHBHOCTb TEXHONOrHH ROJyYeHns BEICOKONPOYHBIX
Geronos ¢ Beeneumnem 11OM, conepmaniux CIT 10-03, a p Ka-
HECTBE  YCKOPHTENL  THEPACHHS — HHTPHT-HHTPAT-XNOPHA
Kanbuus, 3a cHet AHCNEPrHPyIomero i yCKOpsIOMEro Fiapa-
TAlUHIO RCfiCTBHE AOGABKH MPEACTABANETCH BOIMOMULM 1101y -
Yt Gerorst mapoxk 800—1000 ¢ wenonb3OBAHHEM UEMEHTOB
mapox 400 u 500. I'pn menossaesarns NOM ¢ vexopireasmu
TBEPACHHR MOMHO CHHIHTH TeMOepaTypy  nponapuBasns
Heaesoberonnnx  mageanit o 40...60°C, orpaumitinTsecs
KPaTKOBPEMEHHLIM TNPOrpeBOM HJiH BOBCE OTK33aThCS OT
Hero.

B meunsuweii crenenn usyyens IOM ua ocwone CIT u me-
HEC DAcnpoCTpaueHnMX A06aBOK, B YaCTHOCTH HPOTHBOCErpe-
FAUHOHEBIX 11 samemymrTencii cxpatupanns. B xauectse mnpo-
THBOCErPErauHoHNbIX A00aBOK NpH noayyenmin Jnthix GetoH-
HuIX CMecell PEKOMEHAOBAHE GEHTOHMTOBAR TAKHA M KpeMie-
reap.» M3 [32] suano, uro tpebyemasn ceszHOCTE W YN060-
NEPEKAUNBAEMOCTE AHTHIX GETOHHEIX CMECEH € NMOHKMKEHHKM
pacxonom HeMenTa mMoryT bute obecneueHsl BBENCHHEM KOMII-
JekcHuX pobasok — CIT u GewromnroBolt ramnel — B Koau-
yecrse 0,2...0,5% maccw soaw 3aTROpesus.

Las ypeauyenna #usHeCnoCoGHOCTH JANTHX GETOHHELX CME-
celt ¢ [TOM, kpome AHFHOCYALHOHATOB W BO3AYXOBOBAEKAK-
UHX 06aBOK, pPCKOMCHAOBAHO HCNOJB3OBATE OKecHKapOOHO-
BHIE KHCJIOTHL, sr,gnpu UENNIONO3b), MHPHEIX Kucaor # ap. |8,
11, 16]. Yerauopaewo takme, 4To yBeanyesno niacrud -
pywowero aeficteun CIT cnocofetsyioT ralOKOHAT KadbLuis,
caxaposa, noandocdars n rekcameradocdar, BiUHHAR KICI0-
Ta IH ee COMb, TPOCTHHKOBLI caxap,

ITpeanoueno noaywars CIT, saamerasouwndi CxBaTHBANNIE
noprianiuesenta, moanduuuposannen  Anrgocyas$ponaTos

| @MHHOCOHPTaMHI C pnocAeayiollel KoaeHcauued ¢ dopmadis-

Jernaom B Kieaoil cpexe [9].

Bumecte ¢ TeM caeayer OTMETHTL, YTO BHINOAHEHHHE IiC-
CREADBAHNS JHTHIX OeTOHHBIX cmecell ¢ nobaskamn [TOM, co-
ACPKAMUMI 32MEAIUTeN CXDATHBANNS, HOCAT (pparMenTap-
HBL XapakTep, HE NMO3BOAAIOT MOAYNNTH COMOCTABHMBLIC JaN-
HBlC H OUCHHTL SHOEKTHBHOCTE 3aMeANHTeNCH CXBATHBaHISA
passnydoro wuna, Her u ceenenuit o commecsumocrn CIT n

PA3ANYHEEX 3aMelnnTencit CXBATHIBAHNA, 11X TEXMIIKO-3KOHO-
MHUYCCKON OLCHKN.
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[lpu orbope komnoneutom TIPM 8 [33, 36, 47] pexomen-
AyeTcs YYHTLIBATE TEXHHKO-SKOHOMMMECKHE W TEXHOMOTHYe-
ckue TpeboBauuf. K NepBLIM ChAeAyer OTHECTH JOCTYNHOCTH
ANst WHPOKOTO npHMeHents, cronMoets. Ko Bropsim — ocHos-
HOM # noGouHbE RONOKHTEALREH 3(MDERT OT BBEJICHHA HGH;
pyHKuHOHANLHON 106aBKK B UEMEHTHLIE CHCTeML, NOGOYH ;i
OTpHUATENBHOE ACHCTBHE, AKTHBHOCTH A0GABKN, XapaxTepH
ayiolllylocs KOAHYECTBOM AOGABKH 1O OTHOWEHWIO K Macce
LUeMeHTA, A20NLHM MAKCHMaNLibH TexHHYecKHi sthgerT, Tex-
HONOFHYECKYH) HYBCTBHTEABHOCTE A00aBKH, onpene'nﬁmmyroc?l
HameHenuem ¢c 3MGOKTHBHOCTH ¢ H3MCHeHHEM ocOGeHHOCTE
MarepkasoB M cocrapoB OertoHa, CTAOHIBHOCTE MpPH XpaHe-
HHH, COBMECTHMOCTH C BOSMOMKIMH KOMIOHEHTAMH KOMI-

JieKca. !

1.3. 3amenieiide CXBATHBAHHA
HEMEHTHOr0 Tecra i

B cooipeiCtBHH € COBPEMEHHBIMH TPEACTABACHHAMh

(18, 20, 41], ofuuHER NMOPTHAHAUECMEHT, COACPIKAUIMA AAS
]JEI'}'JII!FOB&HHH CpoOKOB CXBATHBAaHHA THNC, HaYHHAET B3aHMO-
feficTBOBaTh ¢ BOAOH HeNOCpPeACTREHHO cpa3y nocae sa-ralo-
peuust. [IpH 3TOM rHAPOKCHI KAABUMA, CyAbhAT H WENO m_
BLICTPO NEPexoifT B PAacTBOP, KOTOPBII CTAHOBHICH NepeHa
cpitenusiM otHochTentuo Ca({OH)z BoaénsieMoro npw raa-
poanse annra. Cysasthat KanbUHA W ILEJOYHBIE COJH AHCCO-
UMHPYIOT B BOAC 33TBOPEHHS WA COOTBCTCTBYIOLLME nm;u:
Uepes HECKONLKO MHKYT nocjie 3aTteopennsi olpasywres nH[:r
Boie ruapatHue (askl — 3ITTPHHCHT H THAPOKCHA KasblHd,

alolMecst 3 pacTsopa.
ma?}ialmécmm McI:caHH:lr.F CXBATHIBAHHA LEMEHTHOro TeCTa
paccmotpen B |41, 46, 52]. Hexoropwe Hceneaopateny noJsia-
FaloT, 4TO CXBATLIBAHHE UEMEHTHOrO TECTA BEIIBAHO YBEJH-
yexiem 00BEMa NMPOLYKTOB FHAPATAUHH ¢ COOTBETCTBYHOLLHM
YMEHLIUGHHEM pPaCCTORHMS MCAAY HacTtmilamu A0 Tex nop,
MOKA HE HEYHYT BO3IHHKATH CHABI KOrE€3HH, NpONOpuHOHab-
HBIE HHCAY MaCTHIL, CONPHKACAIOUNXCR ApYr € JpyroM.

HeckosbKO MHOI MEXaHN3M CXBATHIBANHA LEMCHTA Npeii-
noxen B [63], rae stor mpoucce pasgened Ha TP (asel,

BO BPEMCHM.

ﬂepﬁi%ﬁ::e':p:ga —pa'ro CaMONpOoH3BOJABHOE ANCHEPTrHPOBRa-
HHe uemeHTHHX uactmu, ocobenno CiA. Beaen aa nucngg:
rHPOBAMHEM, WAH ¢KOAOHAEUHEHs, BOSHHKaCT HOBI’}'JTHlOH-I e
Hafl THKCOTpONHaA CTPYKTYpa M3 HACTHIL LEMEHTA : npa ﬂ.gﬁ-
TOB rHapatauun. B tpetnelt (hase nospafcTes CTPYKTYPa,

12

P@30BaHHAs MYTEM KPHCTANAMIAUMK U3 NEPeChILCHION pacr-
BOpa. CxparhiBaHue CoOTHETCTBYET Koaryasulionsofl crpys-
TYPC, YUPOUHEHHE KOTOPON BHI3LIBACT MOCACAVIOLLCE TBEpIC-
HHE LEMEHTHOrO TeCra.

Hwmeiotes npotusopeunseie Barasny #a POJIE PHAPATHEIX
pasz B cxpatuBanuu. Oann asropel [20, 41] cunrator, uro
BELYWAR PONb NPHHALNEHHT AJOMIHATHON dasze, apyrue
MPHBOLAT AaHHBle O PEAICIIEM BJNSHUN rHAPATAUMH CaS.

Oasa ws nepsuix Knaccupuxaunii aameninrened T8ep-
ACHUA npennokena 8 [45], rae k 3aMenanTEnTM CXBATHBA-
fHS OTHECCHB COCLHHCHWSA, KOTOPHIC YMEHLINAKT pacTBOpI-
MOCTE QJIOMHHATOB M 00pa3yloT MoaynpoHniaeMpe noKpw-
TiH, OKpyXaloue yactiun ueMedTa. Yekopnrean CXBATHIBA-
HHSt, Hao0OpOT, NOBHILAKT PACTBOPUMOCTL AMOMHHATOE 1§
CHANKATOH 1l NOHHIKAIOT CONCpHKaHie FHAPORCIHNBHBIX NOHOB,
HeGoauwan potapka XJIOpHAa Kanbumd, Hanpumep, aeilcr-
BYCT B KayeCTBe 3aMeUAHTENSl, HO 0PN 00aee BHCOKOM
COMCPMANNN XJIOPHI KaAbiHA BHICTYNAeT B PONll YCKOPHTEAR.
3amepnsiontee JICNCTEHE XAOPUAA MOMHO OBBACHHTL abpa-
dopankenm asofiwoll conn 3Ca0-ALO;-CaCly- 10H:0, okasw-
BaIOWEH TaKoe Xe 3aMenstoliee AelicTBIe, Kak ruapocyasgio-
aNlIOMHHAT Kansuvd. Bropofl worace aamemnurencit Hazsau
“PaspyLIMTENAMHE® H3-38 HX CHJILHOTO BO3ZEACTBIS HA MEXa-
HHHECKyI0 TpOuHOCTL. 310 Gypa, paanuunbie caxapa W rymy-
CoBbie BeulecTsa. K HMM NpUMBLIKAIOT Takke Npofykrm B3a-
HMOAEHCTBHS NPOTCHHOB M ANbOYMUHOB wiin TPHITAHONAME-
HOBBIX CONCH C PACTBOPHMBIMH KaNbUHEBEIMH CONAMH JHCHO-
CyAbhoHOBo# Kucnorwl [45]. Hano OTMETHTB, MTO MNCeie-
AOBuust W NPAKTHUCCKUH ONuIT nokasmeawt [49], wro epas-
PYWWICAHY NPH ONTHMaNbHBIX J03NPOBKAX MOMHO € yCre-
XOM HCNONL3OBATL ANS 3AMCANCHNA CXBATMBAHMA GETOHHBIX
emecedt, ;

B ociopy coBpemensofi wayyrofi Knaccupnranun gobasox
B GETOH MOM0KEH KPHCTAMNUSALNOHHKI MEXAHISM ruapara-
UHOHKOrO TBEpACHHS BAMKYUIHX, NPeAYCMATPUBAIOULIHI PaCTRO-
PEIHE WCXOLHOR i BhiieneHue KOMCUHON (as W3 nepeHach-
HmienHoro. pacTeopa, Taxofi MexaHn3M noO3BOAHET ONMCATH Ki-
HETHKY rIpATAUKH W BBIFBHTD B KaK/AOM KOMKDETHOM cay-
938 AHMHTHPYWOULYIO CTANHIO Npouecca. ITo OCOGeRHO BaX-
HO MpH W3yueHHH BAHAHMA AOGABOK, TAK KAK C UX MOMOLLBLIO
YAGercs B IUHPOXOM HHTYePBaJe HIMEHATb CKOPOCTH PHApA-
TAUMH leMeHTa, ¢

B coorsercreun ¢ [52] samennurensmu cxpathBaAHUR le-
MEHTHOrO TecTa MOryT cny#re NOGaBKY 71€PBOro, BTOPOrO H
HETBEPTOro KJAaccoB,
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Jlo6aBKE NEPBOFG KAACCE — SAEKTPOAHTHI, HIMCHAKLIHE
PACTBOPHMOCTb  BSUKYIUMX BeleCTB, — BKAKONAOT CaMmbe
PasNMuNGE XHMHYECKHE COEQHNCHHS. JaMEMNHTEARAMH THA-
pPaTalHOHHoro TBepAEHHA OHH CAYMaT B TOM Caykae, CCJIH
CHHMKAIOT BEPOATHOCTL BOIHHKHOBEHHA 3apOAbiliell  HOBHIX

a3.
G Jlo6aBky BTOPOrC KAACCA PEarHpylT € BRAYHIHME Be-
uectpami, 0Gpadys TPYAHOPACTBOPHMLIC HAH MalCAHCCOLHH-
opannne coefnnennd. OuM TakKe BECLMA MHOPOUHCACHHBL.
FICI CyliecTey BCe INCKTPONHTH B ONpeueNeHHBIX ycnobBHuX
MOFYT XHMHHYECKH BIAHMONCHCTBOBATL C MHHEDAJIAMH LEMEHT-
HOPO KAuHKepa # npoaykramu ux rijparauns. K no0askam
ST0r0 KJAacCa OTHOCAT TAKME CHMPTH, aMHUHLL H OpraHKHuecKie
KHCAOTH. 3amensfiomui sfpert aobaBoK BTOPOro KAacca
0GyCAOBNICH TOABACHHEM SKPAHHPYIOMHX TACHOK N3 NMPORYyK-
ToB peakumit. Tunnuuwdi upimep — Qocdar NaTpHs, pear-
pyolHil ¢ BsOKYULHMH € O6PA30BaHHEM MNJACHKH H3 TPyAHO-
PACTBOPHMOrO AByX3amelleHHOre (ocara Kanblus, HMCIO-
el pa3JHYHBIC NAOTHOCTL W NponHuaeMocts, Makcrmani-
HOFD TOPMOMEHHH CKOPOCTH THAPATAUHH BAKYLIEr0 ROCTH-
raloT NpH BEEACHHH TAKOro xonuuectpa Qocdara HATPHA, KO-
topoe obecneynBaer HanboJce yaauHoe COOTHOLICHHE MErLy
TOMUKHON H nAOTHOCTBIO maexkH. OTKAOHCHHE OT ONTHMYMa
KoauyecTea A0c6aBKH AONKHO YXYAWHTH 370 COOTHOLICHHE W
CHHIHTE 3SKpaHHpyLIee ACACTAHE MACHKH. Topmoxenue J10-

GaBxamH NpOLECCOB CXBATHIBAHWA 3aBHCHT Takke OT rabu--

Tyca TOBEPXHOCTH 3EPCH, KPHCTAANOrpaduueckoit BausocTit
NACGHKH ¢ HOBOOGPA3IDBAHHAMYH H T, T

K uerseproMy Kaaccy noGasok orsocst [TAB, cnocobuwie
afcopOMpOBaTBCA W Ha 3CpPHAX BRKYLIEro, M Ha THAPATHLIX
noBooGpasoBanuax. Auncopbmus [MAB — pamucilunii daxtop
HX TOPMO3AULErs AeflCTBHA Ha Npouecc CXBaThiBaHHA. B pe-
aysnbrate agcopbumMy NOBLIWACTCH AHDOYIHOHHOE CONPOTHB-
JeHWe M TOpMO3WTCH pacrtBoperse sepen [62]. AacopOuns
[MAB cnoco6CTBYeT CaMOAHCIeprHpOBAHHIO UEMECHTHBIX 3€pCH,
HX pacnafy A0 YaCTHI KOJIOHAHEIX PasMepos H cTaluaH3alUHK
HEMCHTHO-BOAHON CYCNEH3KH, 4YT0 NPERATCTBYET KOary/ fuHk.
Bror npoucce B HaHboALILE! CTENEHH BAHAET Ha CsA 1 mecHee
cunsuo Ha CsS. B nexoropuix cayyasx [1AB moryT se Buiski-
BaTh 3&METHOro TOPM(})KEHHR CKOpPOCTH n{npa-rauun HeMeHTa,
Hanpumep, nmpH HCNOABIOBAHHH HEKOTOPLIX BHICOKOAJIOMH~
HATHWX UeMeHTOB ocnabasercs GapbepHan (QyHKUHSA HOBOOG-
pasopanufi B PEAyNLTATE HIMCHCHMA yeaoBhitE H KHHETHKH
BEIKPHCTANAHIOBEBARNA HOBOH (asst [52]. TMNAB moryr Tak-
We HAMEHHTH COOTHOLIEHHE MEMAY CKOpPOCTAMH Npoueccos
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TaGauwua |

Komnnexcusie nofasxm, samenasiwume cxpatusause GeTonHoR cMecH

HNobaovya

JlonoamnTeassml TeXRoA0rIHET K
SpenT

Menacca, wnefl, eMaaonnsifl arenr

MMovdw, mKAKOE cTekno, BoACpE-
CTBOPHMAR NONHAMUAHAR CMOA8

KapGonar
HaTpNA
CIB, kyGOBHE OCTETKH CHHTETI-
HECKIX KHPHEX  KHCAOT, HUTPHT,
UNTPET WA RAOPHA  KEALiiA
B, coancrok pacthTesbHoro
Macnf, THAPOKCHA MATPUS WA Ka-
A, ATPIT BaTpiR
Xnopua waTtpus, cyns(ar vaTpis,
naacTHHuKATOp, THOCYSILDAT Har-
pHH, dMHHOCOACPIRALIEE CORANREIHE
lNoraw, muakee crékno, aawnar

HATPHA
shHp,

Hanue, TeETpadopar

[oavsTraeRrIHKONE BT
waplonaT weaoNHOTO Meranng, ne-
HTAA0INMN

Monownan cHBopoTRE,
KHcnll Kansuui

CCB, OnTyMues sMynLcHs, MOHO-
ofiMenuan cmona

YKCYCHO-

Xnoprerufi - Ransundl, pederann-
oulas rpaak

Hinccrkopoe FecTo, comupon

CHOI » narpiestsc conn rymusHo-
BLX HUCAOT

Yepunfi cynbharnuit wenok, kiaeh
TAANOBLIT NeKOBLT

Faokosonag WKACAOTE, Ccaxapnss
KIChoTa, rAKOHAT HATPUR, Ccaxa-

paT narpia

Yayuuenne KauecTea pexoparyn-
HuX Geronop

Monysenue  Tpelyemmy
CXBATHBANUA  npu
TosTCpaType

Yckopelue TBEpAEHIR npR OTPR-
HATEABUHX TEMTEpaTypax

Maacrudukauis Geronnol emeci,
YCHOPEHIC TBEpACHLis

CPOKOB
OTPIATEILHON

To e

MNoopiwenue ppounocTit GeToHOB
Ha BHEOKOGAMIOMIHATHIIY eMeNTax

&

[Mosuiwenne npogsocTi GeTora

[napodobusanis  Getona

Mosumenue naacrivnocTi Geron-
Hofl cMecn

[Noanuwensie snexTpuNeckore co-
npoThaaelus Gevoda, ero Nenpoxn-
uaeMocTit

Ycropeune TREpAcHHR  OeToua

MNopuwenne naacTRYNOCTH

MNosEwenpe NPONHOCTH B BOACHE-
NpoOHILGEEMOCTH  HaNpAFAKINETo  Ge-
TaHE

INésnwenne
Geronnol cmecn

Yayvienne caoficrs Tamnouamx-
HEX pacrBapon

BOJAYXOBOBNENCHIIH

pactBopennst CsA ® KpPHCTANNH3AUMM rHAPATOR B MOAL3Y
Nepeoro W3 HHX, 470 BHIBIBAET yBeAlyeHue AelicTBylowero
NepeHachileHH s,

3aMemiTh CPOKH CXBATHIBAHNA UEMEHTa yYacTo Heobxo-
AHMO HE TOJABKO Ans obecneyenus rTpaHcnoprTupobBaHus Ge-
TOHHOH CMECH HA GONLLIHE PACCTOAHHA, HO M ANR yANHHCHIA
CPOXOB MEPERPHTHS CNOEB GCTOHHON CMECH M YMEHLUIEHNS
MaKCHMANbHOA TEMNEPATYPbl B MACCHBHEIX COOPYXEHHAX, a



TAKNKE NIPH YCKOPCHHOM CXBATLIBAKHH HEMEHTA NOA BOIACHCT-
BHeM BLICOKHX TEMIIEpatyp, NOBTOPHOM BHODHPOBAUHH W T. A.
PexkomernoBatibl H NPHMEHAIOTCH CNOCOGLI 3aMe/LeHIs Cxpa-
THBAHKA LeMeHTa B DCTOHHOH CMECH, B OCHOBHOM CBOAALUMECH
K NPHMEHCHHIO Pas/IHUHBIX KOMILIEKCHBIX 1062BOK, cogepa-
LIIHX IaMelnnTelH. Yalie seero gas .?TDFO chcmb:a_ymr CyJb-
durno-ciuprosyio Gapay (CCB) u CIDB, korophie Oﬁuﬂspe:
MEHHO TNACTHRHUMPYIOT H 3aMERARIOT CXBATHIBANNC. KI3BECT
He [4, 49] cnocoGbl NPHrOTOBJIEHHA feronHON cmech yn;
JMHCHHBIMH CPOKaMM CXBAaTHBaHHMA NpH BBEACHHH BO Bpeuﬂ
nepeMeLHBAHHA CyXHX MATCpHA/OB HJH C BOJIOH 3aTBOpEaHHH
tprnosndochaTa WEAOYHOro MeTania, IKHAKOro c-::mu Y
BOAOPACTBOPHMON NOAKAMHAHON CMOJH, rapBovara mwﬂ: 4
rerpabopata HaTpHi, KyOOBHIX OCTATKOB CHHTCTHHCCKHX p

HEX Kuenor o ap. (taGa. 1).
TopMoseHHe 3aMEANNTEAAME CXBAaTLIBAHHA MpOIECcoB

HayanbHOro CTPYKTypooGpasoBaHus B CHCTEME ueuenr—némi
O6yCAOBAHBAET BOIMOMHOCTE HCNO/BIOBEHHS HX B HDI’.;_?Q;;\
uri ¢ CIT Anf NpHrOTOBACHHS CHCNHANLHOR TRYMb "
KOTOpEIE YCAOBHO MOMHO Ha3BATE CTaGHAMBHPYIOUIHMH.
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Tarasa 2

2.1. Hexonubie matepualiot

Jlist sKCmepHMENTOS HCTIOARIOBAHL CHHTEINPOBAH HLE
KARBKCPHBIE MHHEPahbl (Tpexkansunessili cunukar C.S, Tpex-
KaJibliesui anioMinar CsA), uneToRAREKEpHEl nopraanaue-
MEHT 11 NOPTAaHANEMENT C MUHEpAJBHBIMU JlGﬁﬁBK.’ﬂi!t, Heop-
FAHAYECKHE H OPrasnyeckHe 3aMefnnTeny cXBaTwmpanun, C

Tpexxasbumesslil CHAHKAT CHHTEIMPOBAW MpH  TeMNCpa-
Type oGmura 1500°C na xummueckn wnersix CaCOp u Sig:.
Conepranne ceobomnok okuck xaasuus 0,5%. Muakpoctpyk-
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d=5 — 3a0a0yNI00CKOrD WEMEHTHE SAHOTON,

typa CyS xapagrepnaosanace npeobaafaniem OTACABHBIX A0-
CTATONHO XOpOWWO OGOPMICHHNX Kpucyaaios pasmepom 30..
50 mkM. PeHrreHOCTpYHTYPHOC MCCAGAOBAHHE NOKA3AJ0, YTO
B KauyeCTBe COMyTCTBYMOULEro muHepana B nopouwike CsS wa-
Gutogancs B uebonsuwiom Koamueerse (3...5%) CiS B mize

B- 1 y-hopmel.
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