YK 622.276

MNOBBILIEHUE DOP®EKTUBHOCTHU PABOT .
IO YAAJTEHHUIO COJIEITAPA®HUHOBBIX OTJIOKEHUU
ITerpoB H.A., Horaes H.A., laBeinoBa U.H., Komnesa C.®D.

«Cneyuanvnole mexnonoeuu 3anaonou Cubupuy, 2. Hosbpvck
000 «Kazaxmypkmynaity, Acmana
OAO «Cubnegpmo-Hosbpvcknegpmeeasy, e. Hosbpvck
Ypumckuii I'ocyoapcmeennviii Heghmsanoti Texnuueckuii Yuueepcumem, 2. Yeha

Hns yoanewus opeamuueckux U HEOPSAHUYECKUX OMIIOJNCEHULl 6 CKAJICUHAX
npeonazaemcs npUMeHsIms.:

- Kauecmee npoMblGOYHbIX JHCUOKOCMEN ~NOTUMEPHbIE WU NOJIUMEPCOIe8ble PACTEOPbL,

- 8 Kayecmee padouux AHCUOKOCmell - KUCTIOMOY21e8000POO0Hble COCMABLL U3 CONAHOU
U 2pA3e8oU KUCIOMbL U 24308020 OEH3UHA (MeCmHoe cbipbe);

- 6 Kawecmge OygepHuIX JicuOKOCmel - 2a308blil OeH3uH  KOMno3uyuu ¢ Oonee
I DexmusHbLIMU PACMBOPUMENIMU (2eKCAHOBOU UNU IMULOEH30IbHOU GpaKyuu u np.).

Kpome moeo, 6 cocmas 6ypepnvix u pabouux pacmeopos yeiecooopazno 000asisimo
cnupmocodepxcawuii  npooykm (Hanpumep, HUIIC-2) u 05-1,5 CHIIX-6012. Ilocreonui
peacenm yryywiaem pacmeoperue ac@arbmocMOIONApaGUHOSHIX OMAodCeHUl 6ypepHoll
arcuokocmoio Ha  5-15%, 3ameonsiem Ha OecAmKU HPOYEHMO8 KOPpO3uio Memauia u
PAcmeoperue YeMeHmHO20 KAMHsL 8 KUCIOMe, CHUMICAem NOBEPXHOCIHOE HAMSIICEHUe COTIHO
Kuciomsl 0o 10-15 Mu/m.

OnHuM u3  (QaKTOpOB, BIMSIOMMX HA TMPOU3BOAMTEIBHOCTH JOOBIBAIOIIUX
CKBKUH, SIBJIICTCS OTIOXKeHUe achamprocmononapadguaoBbix otinoxkenuit (ACIIO) Ha
BHYTPEHHUX CTEHKAaX IMOJ3EMHOro O0OpyAOBaHHS U B MNpU3a0OMHON 30HE IIacTa
(I13I1). Jannas mpoGiemMa BO MHOTUX HE(TEra3oBBIX PErMOHaX B HACTOSIIEE BPEeMs
pemaeTcs B OCHOBHOM HE 3aBO30M BBICOKO()()EKTUBHBIX pacTBOpUTENEH, a
UCTIONI30BAaHUEM MECTHOTO CBHIpbsi - IMOOOYHBIX MPOJYKTOB Ta30BOr0 KOHAEHCATa
(6ensuna). JIpyrum ¢dhakTopoM, YXyAMAIMNUM padOTy CKBAKUH, SBISIETCS OTJIOKCHUE
HEOpPraHUYEeCKUX cojeil. [[ns ycTpaHeHus 3THUX HEJOCTAaTKOB IIMPOKO HCIONb3YOTCS
MEHEee TPYA0EMKHE OTepalty - KUCIOTHBIE 00paOOTKH pa3IMYHBIX MOIU(DUKAIIHA.

Kaxnplii 3 3THX METOmOB OOpHOBI C OPraHUYECKUMH W HEOPraHMYECKUMHU
OTJIO)KEHUSIMU B OTHEJIBHOCTH OTHOCUTENIBHO JIETKO COBEpUICHCTBYIOTCS BBHY
MHOTOJIETHETO OMbITa pPabOThl M TPU STOM JOCTHUTAIOT BBICOKOTO KOd(uUIueHTa
ycnemHoctu padotr. Ho mpobrneMa cymiecTBEHHO YCIOXKHSIETCS, €CId B CKBaXKUHE U
[13I1 ogHOBpeMEHHO MPUCYTCTBYIOT coJienapaduHOBBIE OTJIOXKEHUsA. B 3Tom ciydae

H€O6XOI[I/IM KOMILJICKCHBIN moaxoda, W COBCPIICHCTBOBAHMWEC  TCXHOJOTMYCCKHUX
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xkunakoctedt  (TXK) mpeacTaBisieT  CIOXKHYIO — HAYYHO-TEXHHUYECKYIO  TIPOOIeMy.
[Tockonpky Momudbukarus TXK mis ycTpaHeHHs] OTHOTO HETaTUBHOTO (paKTOpa MOMKET
OTPUIIATENLHO MOBIHUATH HA Jpyroi ¢pakTop u mp.

Ha mecropoxnenusx Y3enb u XKerpi0ait PecrryOnmnku Kazaxcran craakuBaroTcs
C TPYJAHOCTSIMH HMEHHO TTpH O0pH0OE ¢ TAKUM BUIOM OTIOXKEHUH [1].

[Ipn ananm3e MPOBOAMMBIX HA CKBOXHHAX padbOT HamMmeHee 3(PGHEKTUBHBIMHU
oKazajuch 00paboTku razoBsiM O6eH3nHoM (I'B), cpeanue mokazarenu OBLIN MONTYYESHBI
npu oOpaboTkax BOAHOYTJIEBOJOPOIHBIMU SMyibcusiMu (BYBD) u makcumanbHbIf
3pdexT OBUI TMONlydYeH NpU BO3JACHCTBUU KHUCIOTHO-YTJIEBOJOPOIHBIMU COCTaBAMH
(KYC). OObsacHenne cOoCTOMT B TOM, 4YTO TIpu 00paboTke ckBaxxuH BYBD
pactBopsitorcst He Tonbko ACIIO, HO u wacTuuHO conu. [ToaTomy mpu 3Toi omepanuu
HAWIy4lllie pe3yJIbTaThl ObLIM MOJY4YEeHbl B MEHEe OOBOJHEHHBIX CKBa)XMHAX. Buanmo
B 9TOM CIIy4ae, COJIEBBIX OTJIOKEHUH 00pa3yeTcs MEHbIE, OHU Jy4Ile PacTBOPSIOTCS
Bogoii TXK. B ckBaxxkumHax ¢ 00BOZHEHHOCTHbIO BhInle 70% OTHOXKEHUE COJIEH
YCUIIMBAETCS, TIPUYEM TEX, KOTOPHIE YK€ HE BBIMBIBAIOTCS MPOCTON MPECHOM BOJOM,
[OTOMY B HHUX OIEpalldd OKa3aJMCh MeEHee YCHEIIHbIMU. EcTecTBEHHO, 4TO
npumeHenne KYC uMeHHO B mociieTHEM cTydae oKa3anoch Hanboiee 3 PeKTUBHBIM.

Ham npuxommioch cOBEpIIEHCTBOBATh TEXHOJOTHMYECKHE OINepaluu U
pa3pabaTheIBaTh HOBBIE COCTABHI I MPOBEACHUS pa0OT MO OTAEIBHOCTH MPU YIalleHUU
ACIIO u CONSHOKHUCIOTHBIX 00paboTKax Ha MecTopoxiaeHusx HosOpbckoro
HeTera3oHOCHOTO pernoHa 3amamHoit Cubwmpu. HeoOxoawmmo OBLIO, HCIONB3YS
HAKOIUIEHHBIM OMBIT, YJIYYIIMTh COCTaBbl IYTEM CO3JaHUS BBICOKOA()(PEKTUBHBIX
MHOTO(QYHKIIHOHATBHBIX CHUCTEM MPUMEHHUTEIHHO K CHEHU(PHUUECKUM YCIOBHUSIM
mectopokaennii Kazaxcrana. Bo3bMeM 3a OCHOBY COBEPIIEHCTBOBAaHHUS CIIOCO0
npumenenus KYC.

[IpoMBICIIOBBII ONBIT JaeT OCHOBAHHE IOJaraTh, YTO KHUCJIOTa BCTYMaeT B
peaKkuio He TOJIbKO C ocaakamMu Ha konmoHHax u B II3Il, mopomamu mnacra. OHa
B3aMMOJICHICTBYET C BHECEHHBIMH B IUIACT BEILIECTBAMU Ha 3Tamax CTPOUTENILCTBA
CKBa)XXMH, TPU KAIMUTAIEHOM PEMOHTE B IPOLIECCE M3OJISIIUN BOJOIPUTOKOB, HO TAKXKe
U C TEXHOTCHHBIMH HAKOIUIEHUSIMH, B TOM YHCI€ M C THAPOOKHUCIAMH >Keje3a
(mpoyKTaMu KOppo3uu), B 3yMiipe. DTH MPOAYKTHI PEaKIMi CIOCOOHBI K TTIOBTOPHOMY

ocaxaeHno u npu npokadyke KYC B mimacT crnocoOCTBYIOT 3arpsi3HEHHIO ITOPOBOTO
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npoctpanctBa II3I1. Tlosromy, mepen oOpaboTkoi mpuzaboitHoi 30HBI (OII3)
1eJeco00pa3HO  MPOU3BECTH  MPOMBIBKY  CKBaXXHMHBI ~ OOBIYHON  NMPOMBIBOUHOM
KUJKOCTBIO (HampuMep, Ha KOTOpPOl MPOW3BOAMIN TJYyIIEHHE CKBAXHHBI) uepe3
HacocHo-KomripeccopHbie TpyOsl (HKT) no nnTepBana nepdopanuu. 3aTemM CKBaXHHY
¢ nommyckom HKT 1o 326051 HE0OX0MMO TIPOMBITH MTOJTUMEPHBIM HIIH TIOJTHMMEPCOJIEBBIM
pacTBOpPOM C TIOBBIIIEHHOM BS3KOCThIO. Tak, pe3ynbTaThl MPOBEIEHHBIX HAMHU
9KCIIEPUMEHTOB TPHU MPOMBIBKE CKBAKMHBI COJIEBHIM pPACTBOPOM TOKa3alH, 4TO B
0ToOpaHHOM Mpobe He OKa3aIoCh YacTUI] pazMepoM Oosiee 2 MM, (ppakiust pa3MepoM OT
2 no 0,1 mMm coctaBuna 7,2 % oT BceX OTJIIOKEHUH, a OCTAJIIbHOIN IpaHyJIOMETPUYECKUI
coctaB ocanakoB (92,8%) c 3abos Obu1 mpencrasieH ¢pakuueit menbie 0,1 mm. [Ipu
3TOM coJiep’kaHue B mpooe sxenes3a (B mepecuete Ha Fe,Os) coctaBmso okono 2%. Ho
IpU TIPOBEACHUU TPOMBIBKM CKBaXXHHBI COJEBBIM pacTBOpoM ¢ moOaBkou 2% KMIL
nosIBIUIOCH 3% (pakmuu pazmepom Oomee 2 MM, 25,2% ocankoB ¢pakiuu 2...0,1 MM u
71,8% pasmepom menee 0,1 mm. HeoOXoammMo OTMETHTH, YTO KOJMYECTBO B Mpode
COeIMHEHUI >kerne3a MOBBICHIOCH 10 28,4%. D10 yOeauTenbHO CBUICTENBCTBYET O
MOBBIIIICHHON BEIHOCHOM CITOCOOHOCTH 3aryIIEHHOT'O PacTBOpA.

O6pabotky II3I1 KHUCITOTHO-YTIIEBOAOPOAHBIM  COCTABOM C  BBICOKOM
KOHIIEHTpaluel KUCI0Thl MPOU3BOANUTD cpa3y He ciieyeT. BHayane Hy)KHO yCTaHOBUTh
conssHOKUCIOTHYI0 BaHHy (CKB) wunm CONSHOKHUCIOTHO-YIJIEBOJAOPOAHYIO BaHHY
(CKYB) ¢ Hebombmoit (00b19HO 6...8%-HOi) KOHIIEHTpAllUEH KUCIOTHL. DTO MO3BOIUT
pPacTBOPUTH OCAJKU B HEMTOCPEACTBEHHOM OJIM30CTH OT CKBAYKUHBI, TO €CTh B MIPEIEIBHO
3arpsi3HEHHON 30He. MX myudine ynanuTh, 4epe3 HECKOJIbKO 4YacoB pearupoBaHUS,
BO300HOBUB MTPOMBIBKY, a HE TIPOAABIMBATH B IIACT.

3aBepIyB MpeABapUTEIbHYI0 00pabOTKy mepeiiieM K OCHOBHOU omeparnuu. B
HacTofllee BpeMs NpuMeHeHue rasooro OensuHa (I'b) B kauecTBe pacTtBOpuUTENEi
ACITIO - mepa BeIHYKJIEHHAsI, CBSI3aHHAS C YCIICBICHHEM Olepanuii (13-3a HEBBICOKOM
CTOMMOCTH TPOAYKTa B OTIMYME OT JAPYTUX PACTBOPHUTENECH U yMEHbIICHUEM
TPAHCIIOPTHBIX PAacXOA0B HA MOCTaBKY, T.K. HAXOAMUTCS 3/ECh K€ Ha IPOMBICIIE), a HE
TEXHOJIOTMYecKkuM mpeumyuiectBoM. Kak mnpasuno pactBopumocts ACIIO B I'b Ha
HECKOJBKO TIPOILICGHTOB, (a2 TO W Ha JECATKH) HIDKE, 4YeM B OoJjiee JIydIIux

pacTBopuTeNsxX, rekcaHoBoil ¢pakuuu (I'®), stunbenszonbHoil dpakuuu (ObD) u ap.
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[Tosromy onHuM U3 myTed NOBbIMIEHUS 3((EKTUBHOCTH SIBISIETCS HCIOJIb30BaHUE
cmeceii I'b B onpenenennom cootHoreHnu (ot 1:1 mo 4:1) ¢ I'® wim DbD[2].

Hpyrum, Oojee ONTHUMAlbHBIM IyTeM SIBISETCS HUCIOIb30BAaHUE BMECTE C
pacTBOpUTENeM HEOONBIIOTO KOJMYECTBA HHTUOMTOpPA OTIOXKEHUH, YCKOPSIOIMIUM
pactBopenue ACIIO.

[Ipn npoBeaeHNM BBICOKOKOHIIEHTPHUPOBAHHBIX KHUCIOTHBIX 00pabOTOK Bcerna
CyIIECTBOBalla TMpoOiieMa MPEIyNpexaeHUs KOPpO3WU MeTalllla MPU  BBICOKUX
temriepatypax B ckBaxkuHe. [Ipumenenne KYC HeECKONIbKO YMEHbBILAET CKOPOCTb
Koppo3un Metaiwia. DddekTrBHEE 3TO TMO3BONISIOT CAEIaTh WHTHOUTOPHI KOPPO3WH.
XOoTss W B TIOCTABISIEMOM 3aBOJAAMH COJISTHOM KHCJIOTE€ YK€ HMMEETCS HHTHOUTOP
koppo3uu (00bryHO IIB-5 wnmm B-2 wmm KH-1), HO ero 3aluMTHBIX CBOICTB B
JIO3UPYEMBIX AMana3oHax JOCTATOYHO TOJIBKO JJisi PEIIeHUs Bompoca JocTaBku. M3-3a
BBICOKOM CTENEHU aJcCOPOLMY MHIMOUTOPHI 3alUIIAI0T TPAHCTIOPTUPYEMbIE EMKOCTH.

[Ipn xpaneHunm u mnepeOpPOCKE KHUCIOTHI Ha MPOMBICENI TMPOUCXOJUT €€
MHTCHCUBHOE HACHIIICHWE OKHCIaMHU >Kene3a, T.K. KOHIEHTpalus HHTHOUTOpa
IIOCTENEHHO yMeHbIaeTcs. C MOBBIMIEHUEM TEMIIEPATYphbl CKOPOCTh KOPPO3HH PE3KO
YBEJIMYUBAETCS, IOITOMY ISl )KECTKUX CKBaKMHHBIX YCJIOBUN HEMOCPEACTBEHHO NEPENT
00paboTKOM B KUCIOTHBIA PACTBOP HEOOXOIUMO BBECTH JIOTIOJHUTEIHLHOE KOJIHMYECTBO
UHTHOUTOpA KOPPO3UH.

Beuny, ucnonp3oBanus KYC, nmydine npuMeHsTh HE JBa pearcHra, a OJWH,
KOTOPBIA OJJHOBpEMEHHO coueTaeT B ceOe coiicTBa uuruouropa ACIIO u unruburtopa
KHCIIOTHOW Koppo3uu. Hamu Takoi peareHT HaiifieH (10 KpaiHEW Mepe i yCIOBUU
3amaguoit Cubupu)[2]. 910 CHIIX-6012, mpeacraBnsomuii coboii cMech KyOOBBIX
OCTaTKOB TIPU TPOU3BOACTBE TMEPBUYHBIX U BTOpHYHBIX aMmuHOB C17Cy ¢
apOMaTUYECKUM PAaCTBOPUTEIIEM.

B Tabn.l1 npusenena pactBopumocTh ACIIO, otoOpanHBIX co ckB. 1104
BrIHTamypoBCKOro MeCTOpOXKIEHHUS TMPH HUCIHOIb30BAaHUM METOJA «KOP3MHOK» C

pazMepoM oTBepcTuii cetku 1MM nipu remneparype 30 °C.
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Tabmmia 1

Bmustaue pactBoputens u uaruouropa CHITX-6012 na pactBopumocts ACITO

ITapameTtp I'b + CHIIX-6012 B xonudecTBe I'b + 9b®d(3:1 ) + CHIIX- 6012
- 0,2% | 0,4% | 0,5% | 1,5% - 0,5% | 0,7% | 1,0% | 1,5%
IIpoueHT
pacTBOpeHUs
54,8 | 59,6 65,5 72,4 59,6 | 74,3 | 85,5 | 86,6 83,9 82,0
oOpazma
ACIIO

I[To pesynbraTam onbITOB  ontuMmanbHble KoHmeHTpauuu CHIIX-6012
coctapisitorT 0,5...0,7%. OO0beMbl pacTBOPEHUS YBEIMUMUBAIOTCA COOTBETCTBEHHO B I'b
Ha 17,6% u B komnosuiuu I'b + OB - na 12,3%.

B T1abn. 2 mpencraBieHbl pe3yJbTaThl HMCCIEIOBAHUNA KHCIOTHOM KOPPO3UHU
mnactuHok U3 HKT mapku «/1» pazmepom 16X15%X2 M mpu COOTHOIIEHUH KOJWYECTBA
KHUCJIOTHI K €IWHUIIE TMOBEPXHOCTH METAJUIMYECKOTo 00paslia paBHBIM 7 Mi/cM® 1 ¢

NEpCMCIINBAHHUCM.

Tabmana 2

Brusaue KOHICHTPAUH KUCIIOTHI U I/IHFI/IGI/ITOpa Ha CKOPOCTb KOPpPO3HUU METAJLJIa

CKOpOCTh KOPPO3HH
KucnoTssrii pactBop metasna, r/(m.>q), mpu
Temmeparype, °C
Konrmenr
pauus 3aBOJICKOH
Tun JlobaBka B KHCIIOTY 80 60 40
COJITHOM HHTAOHUTOP
KHCJIOTHI
22%-Has X.4. - - 837.,6 - -
22%-Has X.4. - 0,5% CHIIX-6012 720,9 - -
22%-Has T.H. KH-1 - 74,8 - -
22%-Has T.W. KHU-1 0,5% CHIIX-6012 41,7 - -
12%-nas T.H. KU-1 - 9,3 - -
12%-nas T.H. I1b-5 - 15,2 - -
12%-nas T.H. CMelIaHHbIH -
70,9 20,2 | 5,1
(T1B-5+B-2)
6%-Has T.H. CMernaHHbIH -
- 19,5 -
(T1B-5+B-2)
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CKOpOCTh KOPPO3UH B XHMHUYECKH YHCTOW (X.4.) KHCIOTE C JT00aBJICHHEM
CHIIX-6012 cumxaercst Ha 14%, a mpu UCMIOIB30BAHUM TEXHUYECKU UHTMOUPOBAHHOMN
(t.n.) xucnotel u CHIIX-6012 (coBMECTHUMOTO € 3aBOJACKHMM HWHTHOUTOPOM) CKOPOCTb
KOppO3uu yMeHbInaeTcs emie Ha 44%. J{ns goctmkenus Oomnblinero 3gdexra, BUANMO,
Heo0X0uMO yBennuuTh KoHueHTpauuo CHITX-6012.

B Tabn.3 mpuBeneHb NaHHBIE W3MEHEHHUS Mex(a3HOTO HATsKeHUs(o ) Ha
TpaHUIE «KHCIOTHBIM pacTBOp-kepocun» 6e3 u ¢ mobdaskoit CHIIX-6012 B comsnyto

KHUCJIOTY pa3UYHON KOHIICHTpAIlMK UHTHOMPOBAaHHOHW Ha 3aBoje mpucaakoit [1b-5.

Tabmuna 3

Bnusinue pearenra CHITX-6012 Ha mOBEpXHOCTHOE HATSKEHUE KHUCIOTHOTO PacTBOpa

Mexda3Hoe HaTsHKEHHE Ha TPaHULIEe KKUCIIOTHBII pacTBOp-KepocuH», MH/M,

ComnsiHas Kucnora npu KoHeHTpauun nodasku CHITX-6012,%

- - 0,05 0,1 0,2 0,3 0,5 0,7 1,0 1,5 2,0 3,0

6,4%-Has, X.4. 28,9 | 26,4 23,6 | 22,7 | 18,0 | 153 | 12,6 | 10,4 | 10,1 9,6 7,9

6,4%-Has , X.4. 20,1 | 17,3 16,2 | 16,8 | 13,7 | 13,1 | 12,9 | 11,9 | 11,7 | 11,9 | 10,6

12,5%nas x4. | 21,2 | 20,9 | 164 | 146 | 134 | 98 | 92 | 7.6 | 89 | 75 | 74

12,5%-nas xu. | 182 | 16,6 | 174 | 165 | 156 | 153 | 142 | 12,4 | 10,5 | 10,4 | 9.8

223%masxu | 233 | 182 | 175 | 142 [ 125105 | 93 | 89 | 7,7 | 59 | 5.8

Pearenr CHIIX-6012 He coBmectuM ¢ 3aBojackuM uHruouropom I1b-5. Tem He
MEHee, C YyBSIMYCHHEM KOHIICHTPAIMU JOO0AaBKH TaKkKe KaK W B X.4. KHCJIOTE
MOBEPXHOCTHOE HATSHKEHHE  HECKOJBKO CHHXKAeTcs. YCHJIEHHE IOBEPXHOCTHO-
AKTUBHBIX CBOMCTB KHUCJIOTHOTO COCTaBa C OJHOW CTOPOHBI MO3BOJISIET YIYUIIHTH €TI0
MPOHUKAOIIYI0 CIOCOOHOCTh B HHU3KOMPOHHUIIAEMBIE YYACTKH IUIacTa, a C APyroi
CTOPOHBI - O0O0JIETYAaET BBIHOC MPOAYKTOB PEAKIMH W3 IOPOBOrO IMPOCTPAHCTBA.
Xopomrast creneHb CHWKeHus o (Hwxke 15MH/M) mocturaercst mpu KOHIEHTpAUU
CHIIX -6012 pasnoit 1% u 6onee.

OnpIT MOKa3bIBa€T, YTO MMOCIE MHOTOKPATHOW COJITHOKHUCIOTHOM 00paboTKu
(ueTBepTON WM MATOM) PE3KO MOBBIMIACTCS OOBOJHEHHOCTH MPOIYKIIMU CKBAXUH W,
KaK CJIe/ICTBUE, yMeHblnaeTcss aeout Hedtu. [lodToMy mnpu mpoBeAeHUH TMEpPBOM

KHUCJIOTHO-YTJIEBOJAOPOJHON OOpaOOTKM CKBaXXHUH (IJIS1 TMOJIyYEHHUS TMOJOKUTEIHHOTO
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pesynbrara), HeoOxoaumo nob6asnenue He menee 0,5% CHIIX-6012 (T.k. peareHt
OJIHOBpEMEHHO pacxoayercs Ha nuarnouposanue ACIIO u koppo3un.)

I[lo pmanneim EnemanoBa b.J[. [1] mpubnumsutensHo s 25% CKBaKUH
yBEJIMYEHHUE OOBOAHEHHOCTH OBIJIO OOYCJIOBJICHO PAcTBOPEHHUEM LEMEHTHOTO KaMHS
KHUCJIOTHBIM pacTBOpoM. JlaGopaTopHble IKCHEPUMEHTHI MO ONPEAENIEHUI0 CKOPOCTH
KOPPO3WHM IIEMEHTHOTO KaMHs, TOJy4YeHHOro w3 mopTiananemednta ¢ B/I1=0,5
(TBepzeBIero B TeueHue Henenu npu temneparype 80°C ) mokazanu, uro CHIIX-6012,
aJcopOMpysch Ha TMOBEPXHOCTH, TAaKXKe II03BOJISIET 3aMEUINTh €ro KHCIOTHOE
pactBopeHue. Tak KOppo3us LIEMEHTHBIX 00pa3ioB pasmepoM 3x1x1 cm B TedeHue 1
yaca NpU COOTHOLIEHHMH O0bEMa KHCIOTHOTO pacTBOpa K IUIOMIAJM IOBEPXHOCTH
obpasma paBHBIM 3 cM’/cM’ ¢ TpucyTcTBHeM 1%-Hoi no6aBkm CHITX-6012
cHu3mwiach Ha 37%. [lanpHelee yBemMueHne KOHIICHTPAIMK T00aBKH HE TTPUBOIMIIO K
YMEHBIIICHUIO CKOPOCTH KOPPO3UM IIEMEHTHOro KamHs. B wurore, umeercs
JIOTIOJTHUTEIBHBIN apryMeHT, 4ToObI MOBBICUTH KoHLeHTparuio CHITX-6012 B consHoit
KHCIIOTE yke 10 1%.

YMEHBIIUTh UHTEHCUBHOCTh U CKOPOCTh OOBOJHEHMS MPOJYKTHBHBIX IJIACTOB
HO3BOJIIOT U ruapodobusupyronme cBoiictBa pearenta CHIIX-6012. CyTs naHHOro
¢dakTOopa CBOAMUTCS K TOMY, 4YTO B TIOPOBBIX KaHajaX YBEJIHMUMBACTCA CKOPOCTb
¢unbTpanuu U (Ha3oBOM MPOHULAEMOCTH YIJIEBOAOPOJHON KUAKOCTH. CKOPOCTH XKe
bunbTpan  BOIbI M3-32 AACOPOLMU JAHHBIX a30TCOAEpPXKAIIUX COECTUHEHU,
(ycunuBaromux HeTeCMauyuBaeMOCTh MMOBEPXHOCTEH ), yMeHbIaetcs [3].

Crnenyromuii myTh B TOBBIIEHHMH 3(PPEKTUBHOCTH KOMIUIEKCa paboT B
pe3ysibTaTe YMEHbIICHHS OOBOJHEHHOCTH MPOIYKIMH CKBAaXHH - 3TO HCIOJIH30BAHUE
JNETUIPATUPYIOIINX COCTaBOB.

Jlis pa3BUTHUSL 3TOrO HAMpaBICHUS MOXHO HCIOJIB30BaTh CHHPTOCOACPKAIIUN
NPOAYKT, Hampumep, uzonponwioBsnii cnupt (MIIC-2) B KUCIOTHOM pacTBOpe U B
OydepHOIi KUIKOCTH Ha BBIOOP, TaK U OJTHOBPEMEHHO.

B Tabm4 npencraBieHbl  pe3ysbTaThl  MCCIACAOBAHHN  PACTBOPUMOCTH
TJIMHUCTOTO KepHa co ckB.422 KapaMOBCKOTO MECTOPOXIEHHUS B COJITHOM KHCIIOTE U

riHoKucnote npu temneparype 40 °C 3a 4 gaca.
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ITockonbky KapOOHAaTHOCTh HE(TEHACHIIEHHBIX IOPOJ MECTOPOXKAECHUI
Hosa0pbckoro permoHa HEBBICOKAas, pPacTBOPUMOCTb IOPOABI B COJSIHOM KHCIOTE,
INPUMEPHO, B 4 pa3a MEHbIIIE, YEM B INIMHOKHUCIIOTE.

Ho6aBka UIIC-2 B TTUHOKUCIIOTY CIOCOOCTBYET YMEHBIICHUIO PACTBOPUMOCTH
kepHa Ha 8-10%, a Ta ke 100aBKa B COJSHYIO KHCIIOTY MPUBEJIa K YMEHBIIICHUIO Beca
kepHa Ha 28-30%. 3HAYUT, B COHUPTO-COJISTHOKUCIOTHOM pacTBope 3(QeKTuBHEe
IPOMCXOIUT 00€3BOKMBAHUE U PACTBOPEHHE INIMHUCTOrO KEpHAa.

B Ta0n.5 npuBeneHs! pe3ysbTaThl UCCIEOBAHUM JETUAPATALIMN HCKYCCTBEHHO
NPUTOTOBJICHHBIX TJIMHUCTBIX 00pa3loB IyTeM TpeccoBaHus OeHToHHTa 20%-HOM
Braxknoctu npu 40 MIla B teuenue 5 mun. O6pasisl nomentanu Ha 18 gacos B 0,5%-
Helii pactBop KMII (Finnfix) Ha mpecHoii Bojae ans BnuThiBaHUs Biaru. [locrme
HaOyXaHUsI WX TOMEIIaau Ha 24 4Yaca B HUCHBITHIBAEMBbIE KOMIIO3MIMU Oy(pepHBIX

XKuakoctel. B3pemnBanueM o0pa3LoB ONpPeNEsuId CTENEHb OCYILKH.

Tabmuua 4

BnustHue THa KucioTsl U JOOABKH Ha PACTBOPUMOCTD U OCYILKY TIIMHUCTOTO KEpHA

CocraB pacTBopa
IIpoueHT pacTBOpeHUs

CooTHoOIICHHE
WurubupoBanHas M OCYILIKH TIIMHUCTOTO
JlobaBka KOMITOHEHTOB —
KHCJIOTa (TOBapHAst) KepHa, %
KHCJIOTa: T0OaBKa
CoustHast KACIIOTa WTIC-2 1:1 8,17
(HC1) 2:3 6,54
Boxa 1:1 6,33
A 23 5,10
I'nunokuciaora WTIC-2 ;; ;g,?g
HCI1+HF . 2
(HC ) Boxa 1:1 34,78
A 23 25,40
Tabmura 5

Brustaue OydepHoit )KUIKOCTH Ha JETHApaTaIIIO
CIIPECCOBAHHOTO U YBJIAXKHEHHOTO TNIMHOTIOPOIITKA

Bydepnas xunkocTp, I'b+ I'B+UIIC-2
COOTHOIIIEHUE KOMITOHEHTOB I'b HIIC-2 | UIIC-2 3:1)
3:1) + 1%CHIIX-6012

I'B+UIIC-2

+ametoH (2:5:5)

[Toka3arens ocyliku
52 61,8 58,9 48,5 59,4
TJIMHECTOTO 00pasia, %
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l"azoBbIil OeH3MH, cocTosMN U3 cMmecu (pakmuii yraeBoaopoaoB Cs y pyme
MPaKTHYECKU He 00J1aJaeT BOJOMOIVIOMIAIOIIMMU CBOMCTBaMU. B To ke camoe Bpems
komnozunus u3 ['b u UIIC-2 B cootHomenun 3:1 numb He3HauuTenbHO (OK. 3%)
ycrynaer uyucromy npoaykry MIIC-2. CoupTbl XOpoLIO pacTBOPAIOTCS Kak B
yIaeBoiopoAax, Tak M B Bojge. OHM MOBBILAIOT MPOHUKAIOIIYID CHOCOOHOCTh
CIUPTOYTJIEBOJOPOIHOTO COCTaBa B HU3KOMPOHHUIAEMbIE YYACTKU KOJIJIEKTOPOB, B TOM
YHClIe U 32 CYET CHIDKEHHUS MOBEPXHOCTHOTO HATSHKEHMS Ha TpaHHIAX pasaena Qa3

(Tabm. 6).
Tabnuua 6

[ToBepXHOCTHOE HATSKEHUE KOMITJIEKCHON Oy(QepHON KUIKOCTH

OO0BeMHOE 1 IPOLIEHTHOE Mexdasznoe HaTspkeHne O , MH/M Ha rpanune paszaenos das
COOTHONIEHHE KOMIIOHEHTOB BydepHast )xuaKocTk - m1acToBas Boga
. BydepHnas xuakocTs -
Oy(hepHO KHUIKOCTH - CyTOPMHHCKOTO MECTOPOKIACHHUS
JIUCTUILUINPOBAHHAS BOJA
I'B:UTIC-2 XJIOPKaJIBIIMEBOTO TUIIA

1:1 (50%:50%) 0,5 0,2
3:2 (60%:40%) - 1,4
3:1 (75%:25%) 1,0 5,0
4:1 (80%:20%) 1,4 10,0

5:1(83,3%: 16,7%) 1,7 -

7:1 (87,5%: 12,5%) 2,8 -
1:0 (100%:0%) 47,9 37,1

Pe3ynbrartel 3aMepoB G CBHJETEIBCTBYIOT O JOBOJBHO HHU3KUX BEJIMYMHAX,
TPYAHO TOAIAIOIINXCA U3MEPEHHUIO Ha CTAIArMOMETPE, J1aXKe MPHU JOCTATOYHO BBICOKHX
crenensx paszbasnenuss UIIC-2 B I'b. OnmHako, A1 TIIACTOBBIX BOJ XJIOPKAIBIIUEBOTO
tuna cootHomenue I'b : UTIC-2 6oinee 3:1 HexenaTeabHO.

Takum 00pa3oMm, HMEIOTCS pa3IUYHBIE BapHUAHTHI COBEPIICHCTBOBAHUS
TEXHOJIOTHUYECKUX MEPONPUATUA U YIydlIeHUus: cocTaBoB. [lo mpeacTaBieHHBIM
MaTepuaiaM MOJHBIM KOMIUIEKC PabOT MOXKET BKJIIOUYATh:

- TPOMBIBKY CTBOJIa CKB@KHHBI TOJIMMEPHBIM WU  TOJUMEPCOJIEBBHIM
pacTBOpoOM;

- ycranoBky CKB miu CKVYB;

- OYEepeHYIO TPOMBIBKY CKBaKUHBI;
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- 3akauky Oydepnoit xuakoctu u3z ['bB+CHIIX-6012 nmu ['b+3bd+CHIIX-
6012 nmu I'b+UIIC-2+CHIIX-6012;

- 3akauky B miact HCI+CHIIX-6012 wimn KYC+UIIC-2+CHIIX-6012 wnnu
HCI+UIIC-2+CHITX-6012 win KYC+UIIC-2+CHITX-6012;

- 0XKHJIaHUE pearupoBaHUs;

- IPOMBIBKY.

MHoro¢pakTopHoe  HOJOXHUTEIbHOE  BIMSHUE  KOMIIOHEHTOB  COCTaBOB
TEOPETUYECKH JOJDKHO MPHUBECTH K 3HAYUTEIHLHOMY YIYYLICHHIO KadecTBa padoT.
OnpoOoBaHre TaHHOW KOMIUIEKCHOM TEXHOJIOTUU BBISIBUT ONTHMAIBHYIO TEXHOJIOTHIO

N HAMCTUT IIyTU ,I[ﬂJ'II)HGfIIHGl"O COBCPIICHCTBOBAHUSI.
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