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BYPOBbIE PACTBOPbDI

VIIK 622.245.3

NONIMKATUOHHBLIE CUCTEMbI KATBYPP — HOBOE HAINPABJIEHUE B OBJIACTU
BYPOBbLIX PACTBOPOB

A.M. T"aiinapoB, A.A. Xy60aToB — KaHJ. TeXH. HayK, /I. XpaOpos, P.A. 7ZKMpHOB — KaH]I. TEXH. HaYK,
A.B. CyTbIpuH — KaH/. TexH. Hayk, M.M.-P. I'aiinapoB — 1-p TexH. HayK
(00O «l'asnpom BHHHI'A3»)

Bypenune ckBakuH Ha HedTh M ra3 MPOBOIUTCA C MPO-
MBIBKOU OYpOBBIMH PAacCTBOpPAMH Ha BOJHOH M YIJIEBOIO-
ponHON ocHOoBe. HecMOTpsi Ha Takue MOJNOKHUTENIBHbIE
CBOMCTBA YII€BOJOPOIHBIX PACTBOPOB, KaK MpPeIOTBpAlLe-
HHE pa3yHpOYHEHUS TOPHBIX MOpPOJ Ha CTEHKax CTBOJA
CKBQXXWH, CHIDKEHHE KaBEpHOOOpa30BaHUil 3a cYeT MoTepu
YCTOWYMBOCTH TJIMHUCTBIX TOPOJ U PAcTBOPEHHs COIEH
(ranuTa, CHIBBHHHTA M OWIIO(UTA), COXpAHCHHE €CTECT-
BEHHBIX KOJUICKTOPCKHX CBOMCTB MPOAYKTUBHBIX ILIACTOB
U T. ., OHH UMCIOT PAJl HEIOCTATKOB, CBA3aHHBIX CO CBOM-
CTBaMH JTUCIIEPCUOHHOW Cpe/ibl, 4TO OOYCIIOBIMBAET Ma-
JIBIiA 00BbEM HMX MpUMEHeHHs. [lucnepcroHHas cpena yrie-
BOJIOPOJHBIX PacTBOPOB IPEACTABIEHA 3KOJOTMYECKH H
M0’KapOOTACHBIMH  COSMHECHHUSAMHU: KEPOCHUHOM, IU3eiIb-
HBIM TOILUIUBOM, OJe()HHAMH, PA3INYHBIMH MacllaMH H JIp.

Bo3spacraromee 6ecriOKOWCTBO MPABUTEILCTBEHHBIX U
9KOJIOTHYECKHX OpPraHu3alyii 1o MOBOJLY 3KOJIOTHYECKOrO
BO3/IeHCTBUSI OypOBBIX pPacTBOPOB C YIJIEBOAOPOMHOM
JICTIEPCUOHHOMN CpelIoil Ha OKPY’KaloIlylo cpely MpHBe-
70 K 3HAYMTEIILHOW OPUEHTALMM HPOMBIIIIEHHOCTH Ha
pacTBOpBI ¢ BOAHON OCHOBOH. HecMoTps Ha psz cyuiecT-
BEHHBIX HEJOCTATKOB, OypOBbIE pacTBOPBI HA BOJHOM OC-
HOBE, B HacTosllee Bpems, ocraiorcs Oosee BocTpebo-
BaHHBIMH, Y€M yIJIEBOJOpPOAHbIe. B Tabn. 1 maHbl cBene-
HUsI 00 OCHOBHBIX PEIIaeMbIX 33/1a4ax MNpU CTPOHUTENIBCT-
BE CKBO)XHH M MPEINOYTHTEILHOCTh TOTO MM HHOrO Oy-
POBOTrO pacTBoOpa.

HecMoTpsi Ha IpeANIOYTHTENFHOCTD YTIIEBOIOPOJHBIX
CHCTEM, B JICHCTBUTEIEHOCTH, OKOJIO 85 % BCEX MCHOJIb-
3yEeMBIX CEroJiHs OYpOBBIX pPacTBOPOB B MHUpE SBIISIIOTCS
CHCTEMaMH Ha BOJHOH OCHOBE.

JlaHHas cTtaThsl MOCBSIEHA HOBOMY HAIIPABICHUIO B

Tabmuna 1

Pemaemblie 3a1a4uu NPH CTPOUTEILCTBE
CKBaXKHH

Llesiecoobpa3sHee
HCHOJIB30BATh

MuHUMI3aLus 3arpA3HEHNs] TPOAYKTHBHBIX| YTJIEBOJOPOIHBIE PACTBOPHI
KOJLIEKTOPOB

MHHHMH3ALMS OCTIOXKHEHHH M TPYIHOCTEH| YTIIEBOMXOPOIHBIE PACTBOPHI
npy OYpeHHH B INIMHKUCTBIX MTOPOJAX

MUHUMU3ALUS OCJIOKHEHHH U TPYIHOCTEH| YTIIEBOAOPOIHBIE PACTBOPHI
npu OypeHHUH B COJIEBBIX MOPOAAX, OCOOEH-
HO B KATHEBBIX H MArHUEBbIX COJLIX

Bypenwe npu panonposiBieHun BozHble pacTBOpBI

Bypemle MpH MOTJIOLIEHHH Bomble PacTBOPbI

MUHHUMaNTbHOE 3arpsi3HEHHE OKpYXKarolieH
cpenibl

Bonnsle pacTBopbI

Bo03M0OXHOCTB XpaHE€HHUsAI HW I[OBTOPHOI'O Ymesonopouﬂme pacTBOPLI
TIPUMCHEHHUSA

Bype}me HAKJIOHHO HaIlpaBJICHHBIX U I'OpH-| y}"ﬂeBOZlOpOI[HLIe pacTBOpPbL
30HTAJIbHBIX CKBAXKHH

Bypenue ¢ oT60poM KepHa ¢ COXpaHEHHEM| YTIIEBOIOPOAHBIE PACTBOPBI
€CTECTBEHHbIX XapaKTepPHCTHK

bypenue B ycnoBusX BO3AEHCTBUS BBICOKMX| YTJIEBOIOPOIHBIE PAaCTBOPBI
TeMmnepatyp

BbypeHne B ycnoBHSX BO3IEHCTBHS CEPOBO-| YIIEBOJOPOAHBIE PACTBOPBI

A0pOJia M YIJICKHCIIOro rasa M T. .

obacTu OypOBBIX paCTBOPOB Ha BOJHON OCHOBE — pa3pa-
OOTKE M CO3JaHHIO MOJMKATHOHHBIX cucteM. CrenoBa-
TeJbHO, Jajee peub MOWAET O BOAHBIX cucremax. Mnes
pa3paboTKH HOBBIX BOAHBIX CHCTEM BKIIIOYAET CO3JIaHHE
MOJMKATHOHHBIX pabOUYUX XKHJIKOCTEH. COUETAIOUIUX MO-
JIe3HbIE CBOMCTBA YIJIEBOJIOPOAHBIX M BOAHBIX PACTBOPOB.

['eonoro-rexHu4yeckre YCIOBUS SBISAIOTCS OCHOBOM
JUI BBIOOpa TOrO WJIM WHOTO THIa OypOBOrO pacTBOpa.
Tun OypoBOro pacTBopa 3aBUCHT OT COCTaBa BOJHOW (a-
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361 (pH, coneprkaHue HOHOB U T. J.), KOMIIOHEHTOB, pery-
JUPYIOIUX [JIOTHOCTh, CTPYKTYPHO-PECOJIOTMYECKHE M
GHIbTPAaUMOHHBIE TI0Ka3aTe/H  (YTSDKCIUTENH, TIIHHBI,
MOJIMMEPBI UM UX COYETAaHHE), peareHTOB AJIs yrpasJie-
HHS CMAa3bIBAIOLIMMH, HHTUOHPYIOIUMHU U APYTUMHU BaX-
HBIMH CBOICTBaMH M TEXHOJIOTMYECKHUMH IOKa3aTENIMHU
pabodeii KUAKOCTH.

CylecTByoT paziauyHble KIacCH(pUKALMK OYypOBBIX
pacTBOpoB Ha BOJHOW ocHOBe. COrlacHO OJHOM M3 HHX,
YCIIOBHO, OYpOBBIC PacTBOPHBI ACIATCS 1O TUMY CTaOMIM-
3aTtopoB. Bce ncnonb3yemble CTaOHIIM3aTOPhI B CYIUECT-
BYIOIMX TPaJAMLHOHHBIX OYpOBBIX pacTBopax npu Oype-
HUM CKBaXXHMH JEIATCS HAa aHMOHHBIC M HEHOHHBIE MMOJNIH-
Mepsl (1adn. 2). CrieoBatenbHO, TpaMIMOHHBIE OypOBBIE
pacTBOPbI OTHOCSATCS K aHHOHHO-HEHOHHBIM CHCTEMaM.

Tabnuua 2
HaumeHoBanue cTabniu3aropa Tun crabuanzatopa

[Monucaxapnasl:

— BOZOPacTBOPHMBIE 3(HPHI EIUTIONO3BI; AHHOHHBIE, HEUOHHbIE

— Kpaxman, 2yapoeas cmMona; Heuounsie

— Ouomomumep (3arycTUTENb) AHHOHHBIE
JInrHocynboHaTHl AHHOHHBIE

[Monndenonst AHMOHHBIE

I'yMaTHBIE peareHThI AHHOHHBIE

AKpHIIOBBIE H METAKPUIIOBBIEC peareHThl AHHOHHBIE

K HEeHOHHBIM BOJOPACTBOPHUMBIM 3(HpaM LEJUTIONO3bI
OTHOCATCA METHILEIII0I03a, 3TWILEIUIII03a, OKCHIIPO-
MATLEIUTION03a, OKCHITHIMETUIIICIUTION03a U OKCHATHII-
LEJUTIoNI03a (MM THIAPOKCHITHILEIIN03a) U T. A. U3
60JIBIIOro Ki1acca HEHOHHBIX BOIOPAacCTBOPUMBIX Y(HPOB
LEJUTIONO03BI LIHPOKO NPUMEHACTCS TOIBKO OKCHATHIILEN-
JIF0J1032, KOTOpas SBJIAETCA MPOCTHIM 3(UPOM LIEIITION03BI
U 3TWICHTJIHKOJIA.

B TpaguiyoHHBIX OYpOBBIX pacTBOPAaX aHHOHHBIE U
HEMOHHBIE cTabMIN3aTopsl NPUMEHSIOTC MO0 pa3aens-
HO, JTHOO B COYETAaHWH APYT ¢ APYroM. JlaHHBIE CTAOWITH-
3aTOpPBl TPOSBIAIOT COBMECTUMOCTh JAPYI C JpYroM.
KpoMme aHHOHHO-HEHOHHBIX CTaOWIN3aTOPOB, TPaAHLH-
OHHbIC OYpOBBIC PAaCTBOPHI B 00s3aTEIILHOM MOPAIKE CO-
JiepXKaT IIEeJIOYHbIE peareHThl Ui peryiaupoBaHusi pH
cpenbl, Tak Kak crabuinsupyomas 3Gp(ekTHBHOCTb 3THX
NOJUMEpPOB HMeeT onTuMalbHbli auana3oH pH. Takue
KOMIIOHEHTH], KaK 3JIeKTPOJIUTH! (XJIOPHIBL, (HOpMHUATEL U
alieTaTtbl HATpWs, Kallksd, XJIOpUA H CYJb(harT KajibIus,
6umoduT U ap.), peareHTsl I 0CaXICHHUS arpeCcCUBHBIX
KaTHOHOB KaJbLHs W MarHus (Tpuroiaudocoar, Kajibuu-
HUpOBaHHas coja, OukapOOHAT HATpuA, KayCTHUeCKas
coJia H Jip.), CMa3bIBalOUIHE U APYrHe JOOABKH CHELHaNb-
HOTO Ha3HAUCHUS MPAKTHYECKH HCHONB3YIOTCS BO BCEX
TPaIMIHOHHBIX PELENTYpPaX AHUOHHO-HEHOHHBIX Oypo-
BBIX pacTBOpoB. HecMOTps Ha MHOTOKOMIIOHEHTHOCTh
TPaIULIMOHHBIE aHHOHHO-HEHOHHBbIE OypOBBIE PACTBOPSI,
ucronp3yeMbie kak B Poccuu, Tak u 3a pybexxom, obna-
JTal0T HEAOCTaTKaMH.

[IpuBenemM Haubonee 3HAUMMbIE HEJOCTAaTKU Tpaau-
[HOHHBIX aHUOHHO-HEHOHHBIX OYPOBBIX PacTBOPOB NPH
OypeHUH CKBa)XKHH:

1. Hu3kne HHruOHUpYyoLKe CBOIMCTBA;

2. Huskue kpensiye cBOHCTBA;

3. buojecTpyKLus NOIHMEPOB, Pa3iOKCHHAE U JecTa-
OMIM3aLUsA CHCTEMB;

4. 3aBricumocTb oT 3HaueHuit pH cpensi;

5. Huskast conecToHKOCTh U HECOBMECTHMOCTh IIpe-
CHOH U COJIEHOH CHCTEM;

6. Huzkas TepMOCTORKOCTB;

7. Huskas ycTOHYMBOCTH MOKa3aTeledl pacTBopa K
TIIMHUCTOH, TEMIEpaTypHOH, COJIEBOH, YIIEKHCIOTHOM,
CEPOBOJIOPOJIHON U JIPYTUM arpecchsaM;

8. MHOrOKOMINOHEHTHOCTD;

9. OnHOpa30BOE UCTIONB30BAHUE;

10. Huskoe kauecTBO BCKPBITUS MPOTYKTHBHBIX KO-
JIEKTOPOB H T. A.

YcTpaHeHHe yKa3aHHBIX HEJOCTATKOB Ui aHHOHHO-
HEHOHHBIX pacTBOPOB C HCIIOJB30BAHHUEM CYILECTBY-
IOIUX XUMHYECKHX PeareHToB Ui 00paboTKH OypOBBIX
pacTBOPOB, NPAKTHYCCKH, HE IMPENCTABIIETCS BO3MOXK-
HbIM. [IpHHLUMOMANBHO, MO YacTH COBEPIICHCTBOBAHUS,
aHHOHHO-HEHOHHBIE OYpPOBBIE PaCTBOPHI HCUEPHAM CBO
noreHuuan. Ilpucyiye HepocTaTku U HU3KasA 3 PeKTUB-
HOCTh aHHMOHHO-HCHOHHBIX PacTBOPOB CO3JAIOT J0CTa-
TOYHO MHOIO NpOOJIeM U He YAOBIETBOPAIOT MPEIbsiB-
JsIeMbIM TPeOOBaHUAM B CIIOXKHBIX I'€0JIOr0-TEXHHYECKHX
YCIIOBHSAX OYpEHHs CKBaXUH.

[MosToMy ycTpaHeHHE HENOCTAaTKOB TPAAUIMOHHBIX
aHHOHHO-HEHOHHBIX OYpPOBBIX PACTBOPOB M CO3JaHUE HO-
BBIX BBICOKOI()(DEKTUHBIX CHCTEM pPabOuYuX KHUAKOCTEH
Ui OypeHHs. CKBOKHH B CIIOXKHBIX T€0JIOr0-TEXHUUECKHX
YCIJIOBHUSX SIBIISIFOTCS aKTyaJIbHOM 3a/1auei.

Jo HacTosiero BpeMEHH B cOCTaBax OYpOBBIX pac-
TBOPOB KaTHOHHBIM (TIOJIMKATHOHHBIM) BBICOKOMOJICKY-
JISIPHBIM COEIMHEHHUSIM HE YJIENANOCHh AOJDKHOTO BHHUMa-
HUsSL M UX BIMSIHHE Ha CBOWCTBA M IOKa3zaTenu pabodux
KHMIKOCTEH HENTOCTATO4YHO M3y4eHbl. OHAKO, y4HUTHIBas
MHOTHE [OJIOKUTENbHBIE OCOOEHHOCTH [TOBEIEHHS B BOJI-
HOHW cpejie KaTHOHHBIX [MOJMMEPOB, OHM MOTYT HaWTH
NpHUMEHEHHE B COCTaBax OypOBBIX pacTBOpoB. K ToMy e
HEIOCTaTK¥ TPAJAMIHOHHBIX DAaCTBOPOB JICTKO YCTpaHs-
JOTCSI B TIOJIMKATHOHHBIX CHCTEMaX, COJIEpXKalUX B Kaue-
CTBE CTaOMWJIN3aTOpa BHICOKO3APAJHBIC KAaTHOHHBIE TIOJIH-
Mepsl u/min cononuMmepbl. Co3maHue MOJIMKaTHOHHBIX
CHCTEM OTKpPBIBACT HOBBIE BOBMOXKHOCTH B 00JIACTH pa3-
BUTHS OYpOBBIX PAacTBOPOB W SBISETCS 3HAYUTEIBHBIM
NpPOPHIBOM B ITOBBILCHUH 3(hEKTHBHOCTH PabOYMX JKHI-
KOCTeH Ha BOJHOH OCHOBE.

Hanee B Texcre OypoBbl€ pacTBOpPHI, CTabMIM3HUPO-
BaHHbIC KATHOHHBIMH (CO)IOTMMEpaMH, OYIyT Ha3bIBATh-
s MOJIMKaTHOHHBIMHU cucTeMamu KatOypp.

PaccMoTtpum Gomee moApoGHO OCHOBHBIC HEAOCTATKH
aHHOHHO-HEHOHHBIX OYPOBBIX pacTBOPOB, KaK OHH yCTpa-
HSIOTCS B OJIMKaTHOHHBIX cuctemax KatGypp.

1. Huskue unzudupywouwjue ceoticmeqa. I TiHbI, 0CO-
OcHHO Halyxalolue U JUCIIEPTUPYIONIHE, JIETKO Mepexo-
JST B OypOBOH pacTBOp, YBEIMUYHUBAIOT COJEpIKaHUE KO-
JOWAHOW W TBepHOH (a3pl, H3MEHSIOT CTPYKTYPHO-
PEOIOrMYECKUE TOKA3aTeNH, YXyIIIAT CMa3blBaroiUe
cpoiictBa. [Ipn mpoxonke HaOyXalOIMX M JIUCIIEPrH-
PYIOLIHMX [NIHH TpeOyIoTCs NepHoanvecKue pasOaBieHus
pacTBopa, Tak KaKk OYHCTHBIE YCTPOHCTBA UMEIOT HU3KYIO
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s¢dexTuBHOCTS. [lepuoanyueckue pazdaBieHUs PacTBOPa
NPUBOIAT K MEPEPAcXony XHMHYECKUX PEareHTOB, Hapa-
60TKe U3OBITOYHBIX OOBEMOB pacTBOpa, KOTOPHIE HEOO-
XOANUMO YTHWIN3NPOBATh, U T. 1. [ OypeHus HHTEPBAJIOB
HalOyxaloIuX TITHH pa3paboTaHO MHOXECTBO HHIUOU-
pytomnx OypoBbIX pacTBopoB. OCHOBHOE Ha3zHaueHHE
HHrHOHPYIOINX OYypOBBIX PAacTBOPOB, CHIXKEHHE THApa-
Talnuy, HabyxaHus W IUCICPrUPOBaHUA [NIMH, MPEIOT-
BpalllcHHe pOcTa KOJUIOWAHOH (pakiuu ¢ LeNbl NOA-
Jep>kaHdsl CTaOMIBHBIX CTPYKTYPHO-PEOJIOTHYECKHX H
(GUIBTPAallMOHHBIX ~ TIOKa3aTened pacTBopa. bypenue
CKB&XXHH C MPOMBIBKOH TPaJULIHOHHBIMU OypOBBIMH pac-
TBOpPaMH B MOIIHBIX TOJIIAX TJMHHUCTBIX MOPOA BCETAA U
Be3jIe CONPOBOXIAETCS HapaOOTKOH H3OBITOYHBIX 00B-
€MOB, HECMOTpPS Ha IIPUMEHEHHE Pa3/IMYHbIX BBICOKOMH-
rubupyroumx cucreM. Hanpumep, ucnonabp3oBaHUe Tpa-
NUIAOHHBIX WHTHOHPYIOIMX OYpOBBIX PacTBOpOB — Ka-
JIMEBBIX, KaJbLMEBHIX, IIUKOJIECBbIX, CUIMKAaTHBIX U p. B
HAJCOJICBBIX OTIOXKEHHAX [Ipukacnmiickodl BHaguHbI, B
yacTHOcTH Ha ActpaxaHckoM I'KM, HeaddexTuBHO Kak
IUTsl COXPAHEHHUSI YCTOHYHBOCTH CTBOJIA CKBaXKUHBI, TaK U
IUT CHIDKeHHs HapaboTku pacTBopa. HapabaTsiBaeMble U
YTHIH3HPYEMBIE 00BEMBI OYPOBBIX PacTBOPOB MpH Oype-
HUM HAJCONICBBIX OTJIOKEHHUH Ha ActpaxaHckom I'KM
pernamentupoBansl (tabn. 3) [1].

Ha mpaxtuke HapabaTbiBaeMbie W yTHIM3UPYEMbIC
00BeMBbI OYpPOBBIX PAaCTBOPOB MPEBBIIAIOT PETJIAMEHTH-
pOBaHHBbIE.

Tabauma 3
HnTtepsasu Gypeuns O6bem pacTBoOpa, M°
(anamerp MHMOTa 393,7 mm), HapabaTLIBAEMBbIil | yTHAM3HPYeMbIil
350...1000 317 200
350...1500 914 700
350...2000 1050 950
350...2500 1200 1100
350...3000 2000 1900

B Hacrosiee BpeMsi H3 OTPOMHOIO CIIMCKa HCITBITaH-
HBIX TPaJgULHMOHHBIX HHTUOHPYIOIINX OYypOBBIX pacTBO-
poB Ha ActpaxanckoM I'KM Hene3s BbLIECTHUTH XOTS Obl
OIMH COCTaB, MPUMEHEHHE KOTOPOro MO3BOIHIO Obl OCY-
HIECTBUTh OypeHWe HaJICOIEBOr0 MHTEPBAIA C CYIIECT-
BEHHBIM CHH)KCHHEM HapaOoTaHHOro 00beMa pacTBopa.

ABTOpaMH TPEIUIOAKEHO B IPOMBICIOBBIX YCJIOBHSX
HHTHOMPYIOIIHE CBOHCTBA PacTBOpa OLEHMBATh MO Hapa-
60TaHHOMY 00BEMY pacTBOpa, HAKOIUIEHHOMY B IPOLIEC-
ce OypeHus uHTEpBaja: YeM Oombie HapaGOTaHHBIH 00b-
€M, TeM HIDKe HHIHOMpYOLMe CBOMCTBA pacTBOpa U Ha-
obopot [2]. Ecnu ucnonp3yemslit OypoBoit pacTBOp He
oOpasyer HapaOoTKM B mporecce OypeHHs, TO JaHHas
CHCTEMa HJIallbHO TOJXOIMT JJIsi AAHHOTO paspesa Mo
MHTHOUPYIOLHM CBOHCTBaM.

MexaHu3M HHrHOHPOBaHMS TJIMH KATHOHHBIMH MOJIH-
MepaM# CYIICCTBCHHO OTIMYAeTCd OT WHTHOMPOBAHUS
AQHUOHHBIMH nonuMepamu. [lakeT [VIMHUCTOH YacTUIIBI
WIIM MHHEpaJla MOXKHO paccMaTpHBaTh Kak HaOyxaromuit
HEOPraHWYECKHH MOJHMep aHHOHHOIO THIIA, B CBA3H C
YeM UX MOBEPXHOCTH 3aHATa OOMEHHBIMH KaTHOHaMHU [3].
OmHaKO Ha TMOBEPXHOCTH TIJTMHHUCTBIX YacTUL TaroKe

CYILICCTBYIOT MOJIOXKHUTENBFHO 3apsbKeHHbie JedeKTHbIC
YYaCTKH.

IMpu xoHTaKTe MIMHUCTBIX MOPOA C paboueH XUIKO-
CTBIO C COACP’KAaHHEM AaHHOHHBIX MOJUMEPOB TIPOUCKOIUT
JNMEKTPOCTATHYECKOE B3aMMOJICHCTBHE MOJIOKHUTENHHO
3apsDKEHHOTO YYacTKa TJTHHBL (107151 KOTOPBIX 3HAYUTEb-
HO YCTyMaeT OTPHIATEIbHO 3apSHKEHHBIM YHACTKaM) C
NOJIMAHHOHOM, TNpHUBOIALEEe K CIaboMy 3aKpeIiCHHIO
(pu3nueckas ajcopOUMs) MOCICAHErO Ha 3apsHKEHHOMN
MOBEPXHOCTH. [IpakTHYECKH NPOHMCXOANT B3aUMOACHCT-
BHE [IByX aHUOHHBIX WM HEMOHHOT'O H aHHOHHOTO IOJIH-
MEpPOB — BOJOPAacCTBOPUMOro M HalOyxaroliero. Murubu-
pOBaHHE TIMHUCTOH MOPOABI AHUOHHBIM WIIM HEHMOHHBIM
NOJTMMEPOM  OOBACHAETCA CHOCOOHOCTBIO MOCJIETHETO
MHKAICYJIMPOBAaTh WIIM TOKPBIBATh YSA3BHUMYKO IUIOMIA[h
MOBEPXHOCTH ¢ 00pa30BaHHEM CJIOS CTPYKTYpPHPOBAHHOM
BOJbI, TEM CaMbIM 3aMeIsisl [IPOHUKHOBEHUE BOXHOH (a-

36l [IpH BBOJAE pA3MMYHBIX SNEKTPOIUTOB HPOMCXOUAT

YacTUYHOE pa3pylIeHHe CTPYKTYPHPOBAHHOH NPOCIIONKH
BOJIbI M YBEJIMYEHHE IPOHNKHOBEHUA BOJAHOU ¢a3bl. Ycu-
JeHne uHruoupymomero 3¢d¢ekra BBOAOM pPa3IHYHBIX
IEKTPOJIUTOB MOXHO JOCTHYH 334 CYET COXPaHEHHSA
CTPYKTYPHUPOBAaHHOHR IPOCIONWKKA BOJBI IMyTEM YBEHIHUe-
HUS COJICPXKaHHsI aHMOHHBIX MMOJUMEPOB.

KaTuonHble nonumepsl CHibHEE W HEOOpaTUMO 3a-
Kperuigiores (xeMocopOuysa) Ha OTpULATENbHBIX y4acT-
Kax [IMHUCTBIX nopoxa. M3-3a mpeobnananus oTpuIa-
TCJIHO 3apSHKCHHBIX YYAaCTKOB Ha ITIOBEPXHOCTH TIJIMHBI
MPOHCXoAaT 6ojlee KOMIIAKTHOE PacIpellelieHUE U 3aKpe-
IUVICHHE KaTHMOHHOTO moiumepa u obecneumBaercs ¢op-
MHPOBAHHME YCTOMYMBOH CTPYKTYPHUPOBAaHHOH BOAHOH
¢a3bl B NPUIOBEPXHOCTHOM cjioe. 3aKpelleHHe KaTHOH-
HOTO TIOJIUMEpa HEHTPaJIM3yeT 3apsl MOpObl, ociaadiisist
€€ WICKTPOCTATHYECKOE B3aUMOALHCTBHE C BOIOH, a op-
MHPOBaHHE YCTOHYMBOH CTPYKTYpPHPOBAHHOH MPOCIOHKH
BOJIbl CO3IAET 3KPaH, NPEMATCTBYIOUHHA IPOHUKHOBCHUIO
BOJHOU ¢a3bl B [NIMHUCTYIO mopoxy. KaTHoHHsIH comno-
JauMep, aacopOUpyACh Ha MOBEPXHOCTH IVIHH, BBITECHSAET
otrTyna oOMmeHHbie kaTHOHHBI [4]. [Toatomy BBOJ pa3nny-
HBIX JJIEKTPOJINTOB HE pPa3pyllaeT CTPYKTYPHPOBAHHYIO
NpociIoiKY BOABI Ha NMOBEPXHOCTH TIJIMHBI, a Ha00OpOT
YaCTHYHO JOCTPAUBAET €e.

[ToBepXHOCTh TJIMHHCTBIX YacCTHUL, IOKPBITHIX KaTH-
onHbeiM cononumepom Cundok 2540C, dopmupyer Boa-
HbIIl CTPYKTYpHBIN KapKac, FapMOHMYHO COYCTAIOIIMHCS
¢ T'MIpaTHpPOBAaHHBIMHM KAaTHOHAMM, MO3TOMY IPH BBOJIC
coneil B OypoBO# pacTBOP KOAryJsIHOHHBIC IPOIECCH B
HEM IOJIHOCTBIO CTIIa)KHBAIOTCA.

[IpenBapurenbHble  MCCIENOBaHHMS HHIMOMPYIOLIHX
CBOHCTB MOJIMKATHOHHBIX H aHHOHHO-HEHOHHBIX PacTBO-
pPOB MOKa3aJld, YTO MOJMKATHOHHBIE CHUCTeMbl KatGypp
npennoyturenbHee. OleHKa HHTHOHPYIOIMX CBOWCTB
JKHMJIKOCTH TPOBOJMIACE MO W3MCHCHHIO KOJUIOMIHON
(hpaKiy IpH MIMHHCTOH arpecChH M YBEIMICHUIO MacChI
obpasna-tabnerku (puc. 1, 2).

YBeNuueHHEe IIIMHUCTBIX YaCTHI] KOMJIOHAHBIX pa3me-
POB Ha MPAKTHKE MPUBOIUT K HCOOXOTUMOCTH pa3baBire-
HUH U HapaOOTKe pacTBOpa, MOITOMY ITOT IOKa3aTeib
NPUHAT 32 OCHOBY HHIHOHPYIOIIMX CBOHCTB.
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Tabauna 4
CTpPYKTYPHO peoJiorH4ecKue noKasaTean

Ne Cocras n 06padoTka pacTBOpa MB, mIa-c JHC, Ta CHC\10, nlla

29 | 5¢c [ 10c | 24 | 5¢ [ 10¢ 5¢ 10 ¢

ba3oBblil aKpHIIOBBIH pacTBO
1 | 1,5%-it rmus. p.+3 % pocdutok B+ 3 % KCl 18 18 18 8 8 8 5/8 5/8
2 | Ne 146 % GeHT. rHHOIIOP. 20 32 37 16 28 34 55/126 58/128
3 [ Nel+10 % rnun. umam 24 31 39 18 29 35 56/124 57/133
4 | Ne 1+ 6 % 6enr. raunonop. +10 % riuH. niam 42 54 —* 28 43 —* 86/190 94/>200
PexomennyeMslit nonukarroHHbl Katoypp

5 | 3%-it taun. p.+ 7 %Cundok + 3 % KCI 28 28 28 5 5 5 5/10 5/10
6 | No 5+ 6% Genr. ruHOMmOp. 32 26 26 6 4 4 3/4 3/4
7 | Ne 5+10 Y%raun. muiam 31 26 25 8 4 4 3/4 3/4
8 [Nel+6 % Oent. rmunonop. +10 % ruuH. mnam 43 23 23 8 3 3 0/2 0/2

*[Ipubop 3arukanuBacT.

UccnenoBanus HHTHOUPY- Tabmnua 5
IOIHX  CBOMCTB 110 HM3MCHEHHIO Hapa6oTka pacTBopa npH fypenun ckBasxun Ha ATKM
KOJUIOMJHBIX YacTHL MNPOBOIUIH

Opa3oM: TOTOBHIH IMoka3zaTesn Howep ckpaiutie
CICAYIOMAM  0bP < 707 | 915 | 2062 | 939 | 1082 | 916
Ma.T\I‘OFIII/IHI/ICTBIe paCTBOpr, a30- o pactBopa Tk AAM** KaT6ypp
Bblii MHTHOMPYIOMMA Ha OCHOBE  [jf oo 6onemy 0...3620 [0...2486 [0...3600 [0...2900 [0...2101 ]0...2414
aKPUIIOBOTO  PearceHTa pPoCIOK  [Vizwenenne Crx, % 8.12 |7..11 7..12 [32..58 [3,0..36 133..42
I1B u xnopucroro kanus (M3Bect- |HapaGoTka pacTBopa, M° 2860 1250 1900 0 0 0
HBI MHrMOMpyOWMiA cocTaB) W |Pacxon Bonel mo cuerunky, v [6300 4280 5350 3090 760 710

pa3paboTaHHblii H2a OCHOBE KaTH-
onHoro comnonumepa Cuiadoxk

TIIMHUCTBIN
2540C u xnopucroro kanus (pe-

*[1JIK — nonuMepHO-JIMTHOCY Tb()OHATHO KaTHEBbId; AM — aneTaT-akpuIoBbLi Mao-

KoMeHAayeMblid coctas  KatOypp).
Harnee B UCMBITyeMbIC pacTBOPHI BBOIH-

9]

%

K

A OEHTOHHUTOBBI TJIHHOTIOPOIIOK

(6 %) u rnunaucteiit mmam (10 %). Tnu-

HUCTBHIA [IAM MPEACTABISN cO0O0i BBI-

CyIIEHHBIH MaTepHuall, OTOOpaHHBIH cC

BHOPOCHUT MpH OYpEHHHU IaJCOTeHOBBIX

I'THH C BBICOKHM COICPXaHHUEM Ha6y-

O=_aNWHEOON®O

XapImnUuX MOHTMOPHIIJIOHHTOBBIX MHHEC-

T . T . T . T

panoB. BnusHHME TIMHHCTOH arpeccuu
OIICHMBANOCH IT0 M3MEHEHHUIO IIIacTH4e-
ckoii Baskoctu (I1B), amHammueckoro
Hanpspkenus casura (JJHC) u craru-
YECKOro HampspKeHus casura 3a 1 u
10 muna (CHC,/10) pacTBOpOB uepe3 2 u

Ne 1

Pacreop Pacteop PactBop Pactsop PactBop Pacrsop Pacrteop Pacteop

Puc. 1. Brusnue enunucmoii azpeccuu Ha usmeHeHue KOHyeHmpayuy

(Hymeparus pacTBOPOB COOTBETCTBYeT Tabuuue 4)

Ne 2 Ne 3 Ne 4 Ne 5 Ne 6 Ne 7 Ne 8

KONOUOHBIX (hpakyuil € pacmeope

nociie nepememusanus, 1, 3, 5 u 10 cyr (tabdn. 4). ['nu-
HUCTas arpeccus MPUBOIMT K YBEIHYEHHUIO CTPYKTYPHO-
pEOIOrHYECKHX MOKa3aTenxel 6a30BOro0 akpUIOBOTrO pac-
TBOpa, Toraa Kak mokasatenu KatOypp mpakTudecku He
[pETepPIeBal0T U3MEHEHHUI.

He3HauuTenpHOE CHIDKCHHE CTPYKTYpPHO-peoJiorude-
ckux mokasateneit KarOypp npu oIHOBpEMEHHOM BBOJIE
OGCHTOHMTOBOTO TJHHOIMOPOIIKA M TIIIMHHUCTOTO LlaMa
CBA3aHO C YMEHBIICHHUEM KOHLEHTPAIMH COIOIUMEpPa
Cundok 2540C B pacTBOpe 3a cueT ero aacopbuuy Ha
MOBEPXHOCTH TJIMHHCTOH (a3bl U mx ocaxiacHusa. Kon-
LeHTpauus koimonunHoi ¢paxuun (Ck, B %) nocie BBoJa
OCHTOHHTOBOTO TJIMHOMOPOIIKA M TJIHHHUCTOrO LjlaMa B
KatOypp He mensercs depe3 10 cyt, a B akpUJIOBOM pac-
TBOpE YBENMUMBaeTcs cpasy u depe3 10 cyT Bo3pacTaer B
7,5 pasa, 4TO SABJIETCA MPUYMHOH POCTa CTPYKTYPHO-
PEONIOru4ecKuX mokasaresei (puc. 1, tabi. 4).

Pe3ynsTatel MPOMBHILIEHHBIX HCHBITAHUNA MasOTH-
HHUCTOTO aKpHUI0BOro pacTBopa Ha CKB. 2062 unu apyrux
HHTHOMPYIOIIMX CHCTEM HAa CKBO)XHMHAX ACTpPaxaHCKOTO
I'KM ¢ moguduxauusmu Karbypp Ha cks. 939, 1082 u
916 MOMHOCTBIO COINACYIOTCS C IKCIEPHUMEHTATBHBIMU
uccienoBanusmu (tabn. 5). OTcyrcTBHE OmBITA PaboT C
MONHKATHOHHBIMU CHCTEMaMH B IIPOMBICTIOBBIX YCIOBHAX
Ha nepBod ckBaxuHe Ne 939 mpuBeno k 3HAYUTENHHBIM
TPYIHOCTSM IIPU YIIPABICHHH CBOHCTBAMH M MOKAa3aTes-
mu Karbypp, u3-3a uero MMenu MecTto norepu odbema
pacTBOpa U Iepepacxox Boabl. Ilepepacxox Bomel Ha
ckBakrHe Ne 939 Taioke cBsi3aH ¢ OypeHHEM BTOPOTO CTBO-
na ¢ nrydussl 560 M npu 3a6oe 1850 M. Bypenue Broporo
CTBOJIa HA JAHHOW CKBa)KHHE OBLIO TPAKTOBAHO Kak Mpopa-
0oTka CTBOJNA CKBaXKMHBI. HaKONNEHHBIH NpPaKTHYECKHUIA
onbIT padotel ¢ KarOypp Ha ckBaxune No 939 mosBommi
npu OypeHud ckBakuH No 1082 u 916 mpuMeHHTB ycoBep-
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nebaHue nokasarens GUIBTPALHU TO

Am, %,
170,0

68,0

B CTOPOHY YBEJIH4YEHHS, TO B CTOPO-
Hy yMmeHblueHus. CieoBaTeNbHO, B
YCIIOBUAX TIIMHUCTON arpeccuu oc-
HOBHOE BHHMAaHHE YAEJISETCS Mpo-
GsiemMe peryJMpoBaHus CTPYKTYpHO-
PCONIOTHYECKUX XAPaKTEPUCTHK, W3-
3a 4ero mupobiemMa yCTOHYHBOCTH
CTBOJIa yXOAWT Ha BTOPOH IUIAH, a

Puc. 2. Veenuuenue maccol 06pazyos MOHMMOPUIIOHUMOSbIX 2TUH (8 %)
npu gbldepicKe 8 cpede PAa3NUUHbIX PACMBOPO8 (8PeMsL 8bLOEPICKU 7 cym)

© KOT'la BO3HHMKaeT mpobieMa ¢ ycToit-
YHUBOCTBIO CTBOJIA, 3a]a4a OCJIOXKHI-
S ercs TeM, 4T0 TpebyeTcs penieHue
OIHOBPEMEHHO ABYX mpobnem. ITpu-
4eM, pCHICHHE OJHOH 3aJadd co3la-
€T CJIOXHOCTH AN BTOPO#, HAIMpPH-
Mep, IUIAHOBOE HEOOXOIMMOE pas-
KIKSHHE MOXKET MPUBECTH K IIOTEpe
YCTOMYMBOCTH [TIMHHUCTBIX HOPOX Ha

IHieHCTBOBaHHYI0 Moubukanmio KarGypp, cozepkaruyro
conomumMep Cuidok 2540C BzameH nomamepa BITK-402,
YTO JAJI0 BO3MOXHOCTh 3HAYUTENBHO YIPOCTUTH COCTaB H
OOJIErYUTh YTIPaBJICHUC CBOWCTBAMHM M TEXHOJOIMYECKUMH
NIOKA3aTeJIMU [OIMKAaTHOHHOH CHCTEMBI.

CornacHo BTOpPOH CEpHH OIBITOB, ONPEACITIAIN H3ME-
HEHUE Macchl 00pa3ia-TabaeTKU 0 U [OCIE BBIIEPKKH B
HCIIBITYeMOM pacTBope. OOpa3sel mpeacTaBiseT coOoi
TabNeTKy W3 MOHTMOPHJUIOHUTOBOH IIMHBI LIMIHHApPUYE-
ckoii GopMBI ¢ AHAMETPOM CeueHust 22 MM U BBICOTOH
12 MM, U3rOTOBJIEHHOM Ha T'MApaBIHYECKOM mpecce. Uem
BBIllIC HHIHOMPYIOIIE CBOWCTBA PacTBOPA, TEM MEHBILE
CBA3BIBAETCA ¢ 00PA3OM KOJIMYECTBO KHJKOCTH HaOyxa-
HUSA, U HA000pOT. Pe3ynbTarsl UCCIIEAOBAHNH UCIIBITAHUS
006pa3oB-Ta0IeTOK OTPAXKEHDI HA PUC. 2.

OTHOCHTENIFHOE ~ YBEIMYCHHE  Macchl  oOpasua-
TabJIETKH B MPOLIEHTAX ONpeesiiioch o Gopmyne

Am = (m2— ml) - 100 %/ml,

rae m; — macca oOpasia, BBIIEP)KAaHHOTO 7 CYT B HCHbi-
TYEeMOi#i cpejie pacTBOpa; m; — Macca HCXOAHOTo obpasLia.

ITo 1BYyM NpOBEINCHHBHIM TeCTaM HAa HMHIUOHPYIOLIHE
CBOWCTBA MOJIMKATHOHHBIE CHCTEMbI 3HAUUTENBHO TMpe-
BOCXO/IST BCE HM3BECTHBIC MHIHOMPYIOLIME PAacTBOPHI, H
YTO OYCHH BaKHO, PEe3yJbTAaThl MPOMBICIOBBIX HCIbITa-
HMI MMOJATBEPXKIAIOT BRICOKYH 3¢ dexTuBHocTs KatGypp
(cm. Tabu. 5).

2. Huskue kpenawue ceoiicmea. IloTeHuman s
obecrieyeHns YCTONYMBOCTH CTBOJIa CKBR)XKHHBI B IJIMHHU-
CTBIX OTJIOKEHHUSIX Y TPaJULIUOHHBIX AHHOHHO-HEHOHHBIX
OypOBBIX PACTBOPOB JJOCTATOYHO BBICOK, XOTS MpaKTHYeE-
CKHC pe3ylIbTaThl HE BCErJa OOHAAeKHMBalOT. JTO CBA3a-
HO, TIPEXe BCEro, C PEe3KUMH «CKadyKaMu» CTPYKTYPHO-
PEOJIOrHYeCKUX TOKA3aTeICH pacTBOpa, KOTOpbIE M3-3a
HaOyxaHHsd M TUCIEPTHPOBAHMA [NTHHUCTOrO Llgama Ie-
PHOJMYECKH BO3PACTAIOT BHIIIEC NMPOSKTHHIX BEIHYMH, a
IUIE BOCCTAHOBJICHHS TpeOyeMbiX 3HAYEHWH MpPOBOIST
00paboTKH BOIHBIMH PaCTBOPAMH PEarcHTOB.

Kpome Toro, yripaBieHHe CTPYKTypHO-PEOIOTHUECKH-
MU TI0Ka3aTeNsiMU BJedeT 3a co00i [epHOIHYECKOE KO-

CTEHKaX CKBa)KHHBI.

B ofmem Buze kpensniue CBOHCTBa pacTBOpa Ompe-
JETSI0TCS KOMIUIEKCOM TOoKa3aTesei:

— mokaszaTteneM (uibTpauuu. MUHHMAaNBHOE 3Haue-
HHE MoKa3aTens (GUIBTPALMM PacTBOpPAa yMEHBIIAET PHUCK
BO3HMKHOBEHHUS OCJIOKHCHHI, CBS3aHHBIX C moTepeit
YCTOHYHBOCTH;

— CTPYKTYPHO-PEOJIOTHUECKMMH TOKa3aTeaiMu. B 3a-
BHCUMOCTH OT THIIA [IHHHUCTBIX TOPOJA HEOOXOAUMBIE
3HAYEHHUs] CTPYKTYPHO-PEOJIOTHUECKUX MOKa3ateneil pe-
IyJUpPYIOTCS B IMPOKOM JAMana3oHe: AJisi TIMH OT MHHU-
MaJIbHBIX JI0 CPSHUX BENHYHH, [Vl apTHIUTHTOB OT Cpeji-
HUX JI0 MakCHMAIBHBIX. [Ipy 3TOM CTpPYKTypHO-peoio-
THYECKHME MTOKA3aTelM IPM IJIMHUCTOH M JPYTHX Pa3sHOro
poza arpeccHii 0JKHBL ObITh CTaOMITBHBIMU;

— KOHLICHTpalMeH pa3NYHbIX WHTHOMTOpOB Halyxa-
HUS [JIMH, THAPOGOOHBIX M I'MAPOQHIBHEIX KOJIBMAaTaH-
TOB, aIr€3HOHHBIMH HX CBOHCTBAMH H T. [I.

OpHako, TeM He MeHee, HeOOXOOHMO pa3jifyarh I0-
TEPI0 YCTOWYMBOCTH TJIMH M aprUUTUTOB, a 3HAYMT, W
NOAXO/bI [10 UX MPEJOTBPALICHHUIO.

I'nmuHy cO CTpyKTYypHBIMH 3J€MEHTaMH MOXKHO pac-
CMaTpHBaTh KaK JMCIEPCHO-CBA3HYIO IOPOJY C NEPEMCH-
HOM MPOYHOCTBIO MEXCTPYKTYPHbIX cBs3eil. IIpodHocTh
MEXCTPYKTYPHBIX CBA3¢H B INIMHE 3aBHUCHT OT BOZOCOIEP-
KaHus. CTPYKTYpHBIE 3JIEMEHTBI B IVIMHE B NPUPOAHOM
COCTOSHHUHM HaXOIATCS Ha OOJBLIOM PACCTOSHUM JIPYT OT
Jpyra, u3-3a 4ero Mex4acTHYHbIE CBA3H MKy HUMH Clia-
OBI, a MOJIEKY/bI BOABI HIIM APYrod KHUIKOCTH CBOOOIHO
NIPOHUKAIOT M Pa3beJHHAIOT CBA3aHHBIE yacTulpl. Oue-
BHJ[HO, JUIsl 0OeCIIeYeHUS] YCTOMYUBOCTH CTBOJA CKBAXHHBI
B IJIMHaX HeOOXOIHMO COXPAaHMTb HJIM YKDEIULATH KOH-
TaKTHBIE CBSA3H MEXKTy CTPYKTYPHBIMH JICMEHTAMH.

Hcnonb3ysi coueTaHue MOJMMEPOB U HMHTHOWTOPOB,
MO>KHO JIOCTHYb ONTHMANBHBIX PE3YJIbTaTOB B [IOJTYyYCHUH
BBICOKOMHTHOMPYIOIMX PAcTBOPOB, 0OECHICYMBAIOIIHX
YCTOHYHUBOCTh TIMH. [{nd coxpaHeHHs YCTOHYMBOCTH
PBIXJIBIX TIHH HEOOXOAMMO, JONONHUTEIBHO KO BCEMY,
npumeHeHne ruapodoOHBIX KOJIBMAaTaHTOB B COCTaBe
pacTBopa.

CoxpaHeHHE YCTOIHYHBOCTH TPELIMHOBATHIX aprUld-
TOB JOCTHUTAeTCs MyTEM HCIOIb30BAHUSA BBICOKOCTPYKTY-
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PHPOBaHHBIX OYPOBBIX PacTBOPOB C COJEPKAHUEM THI-
podmibHBIX ¥ TUAPO(OOHBIX aAre3MOHHBIX KOJIbMAaTaH-
TOB, O00ECHEYMBAIOIINX «IUTYKaTypKy» CTEHOK CTBOJIA
CKB@XHUHBL. B TpemMHOBATBIX aprujUIMTax peliaromas
posib B 00ECHEYEHHH YCTOWYHMBOCTH CTBOJIA CKBA)KUHBI
NPUHAIICKUT HEHOHHBIM MOJMMEpPaM M KOJIbMaTaHTaM,
COBMECTHMBIX C KATHOHHBIM (CO)MOJIHMMEPOM.

Bricokasi ycTOMYMBOCTD MOJIMKATHOHHBIX CHCTEM K
TJIMHUCTOW W JAPYTOM arpeccuy MO3BOJSET CO3/1aBaTh MO-
JIMKaTHOHHBIE pacTBOpbl KatOypp ¢ TpeOyeMbiMu (BbICO-
KAMHU WM HU3KHMH) CTPYKTYPHO-PEOJIOTHYECKHMHU Xa-
paKTepUCTUKaMH MHHHMAJIbHBIM ITOKa3areneM (QuibTpa-
MK, C Co/epXKaHWeM TuApo(GOOHBIX W TUAPODUIBHBIX
MaTepuajoB, 4TO JelaeT UX Oe3aJbTepPHATUBHBIMHU I
CTaOWIN3alMK CTBOJIA CKB)KHMHBI IIPH OYpEeHHH MHTEpPBa-
JI0B HaOyXarOUIMX ITIMH U HEYCTOHYMBBIX aprUJLIMTOB.

3. Buodecmpykuyusa nonumepos, pasznodxcenue u oOe-
cmabunusayus cucmemsl. B 6ypoBbIX pabouMx KUIKO-
CTAX BCErJa MPUCYTCTBYIOT Pa3iIMYHOro poja Oakrepuu,
KOTOpBIE IOMNAAl0T B PacTBOP U3 OKPYXKAIOIIEH cpenpl,
BBIOYpEHHBIX NOPOA, (IONI0B U T. A. TpagulMOHHBIE
OypoBbIE pacTBOPHI IOJABEPXKEHBI OMOIOrHYEcKoil ne-
CTPYKLMH BO BPEMEHHM, M3-32 4ero HaOmomaercs yxya-
IIEHHE TEXHOJOTMYECKHUX INokazarenel. [ nmpenorspa-
IICHUS] OMO/IECTPYKLIUU HPOBOASAT BBOJ Pa3IMYHOTO poJja
OaxrepununoB. biokupoBaTh 6MOAECTPYKLUIO BO3MOXHO
TaKXKe MyTeM YBEJIMYCHHUs MUHEpallM3aluu pacTBopa 0o-
nee 25 % u nonnepxxanuem pH Gonee 10. Ha npakruke
JUTS. TIpEIOTBpAILeHNsT OMOECTPYKIMH PUMEHSIOTCS JIU-
00 OakTepuIM/bl, MPH KCHOIB30BAaHUM IPECHBIX M Clla-
OOMHHEpaTH30BaHHBIX PacTBOPOB, JMOO COIM, MPHU HC-
MOJIB30BaHUH COJICHACHIIIIEHHBIX PACTBOPOB.

AKTUBHBIE OaKTepHAIbHBIE KJIETKH, KOTOPbIE MPHUBO-
JT K OMOJIECTPYKIMH MOJIMMEPOB, B OCHOBHOM HECYT OT-
puLaTeNbHbIA 3apsn. Takue aHHOHHO-HEHOHHBIE MOJIMMe-
pBI, KaK Kpaxmajil, BOAOPacTBOPUMBIC 3(PUPBI LIEIUTIONIO3HI,
OuomnonuMep, JIUrHOCYJIb(GOHATHI, B cpere OypoBBIX pac-
TBOPOB SIBJISIIOTCS NHTATEIBHOM Cpemod Uil OaKTepuid.

BinsiHMe KaTHOHHBIX (CO)IOJIMMEPOB Ha pPa3jio)KeHHe PacTBOpa

[lpuMmeHeHNe KaTHOHHBIX (CO)MOJNMMEPOB, JaXe B He-
OoNbLIMX KOJIMYECTBAX, HEHUTpAIN3YeT 3aps 3THX Oakrte-
puii. baktepun mnocie HeHWTpanM3alyuy 3apsjia He Cnocoo-
HBI BBI3BIBAaTh JECTPYKLHUIO MOJMMEPOB, HCIIOJIB3yEeMbIX
IPH CTPOHMTENILCTBE CKBAXKHH.

Kpome Toro, aHHOHHO-HEHOHHBIE CHCTEMBI, B KOTOPBIX
HajaJICsl MPOIecC OMOAECTPYKIMH MONTMMEPOB | AeCTaOHIH-
3allM{ PacTBOPOB, MOAIAIOTCS «PEAHHUMALIUID) ITyTEM XUMH-
4ecKoi 00pabOTKH KaTHOHHBIMU (co)nonumepamu (Tad. 6).

BypoBoii pacTBOp, HCIIOIB3YyEMBIii [IPU CTPOUTENHCTBE
ckB. Ne 1 Ilecuanoii miomagy, HaXOJWICA Ha CTaguH
pasnokeHus. [IOmMbITKM MpPEIOTBpAICHUS Pa3I0KEHHS
pacTBopa ImyTeM BBOJa OaKTepHUUAOB B OOJBIINX KOJIHU-
4ecTBax He JaJIM MOJOXKUTENBHBIX Pe3y/IbTaToOB HH B Jia-
60paTOpHBIX, HU B MPOMBICIOBBIX yciioBusax. O0paborka
JTAHHOTO pacTBOpa KaTHOHHBIM mnonaumepoM Cuigok
2540C no3Bosmiia «peaHUMHUPOBATH» CHCTEMY M BOCCTa-
HOBUTh TEXHOJIOTHYECKHE TIOKa3aTeNu. B maHHoM cityuae
KaTHOHHBIM MOJMMEp B COCTAaBE pacTBOpa BHIMOJHSIET
(GYHKIMIO HE TONBKO CTa0HIM3aTOpa M MHIHOWTOpa Ha-
OyXaHus INIUH, HO U aHTH(EPMEHTALIMOHHOM T00aBKH.

JlanHoe nonoxwurenpHOe cBOMCTBO KatOypp mossossier
paccMaTpuBaTh TOJMKaTHOHHBIE CHUCTEMBI KaK PacTBOPEI
MHOTOpa3oBOro MCronb30BaHus. Clie[oBaTeNIbHO, OCIe 3a-
BepLIeHUsT OypeHHUs OIpEeeSICHHOrO0 MHTepBajla MM CKBa-
KUHBI JIMIIHUA 00beM pacTBopa KatOypp MOXXHO BBIBO3UTH
Ha XpaHeHHUE JUIs JaJIbHEHIIIero ero HCHoIb30BaHHs.

4. 3aeucumocmov om 3nauenuit pH cpeost. Y 60ib-
IIMHCTBA TPAJUIHMOHHBIX OypOBBIX pacTBopoB pH nexut
B IL[EJIOYHOM 00J1acTH B npeaenax §...9 u Boime. 1o cBs-
3aHO C MCIOJNB30BaHHEM aHHOHHO-HEHOHHBIX IOJIMMEPOB
CTa0MIM3aTOPOB, (H3UKO-XUMHYECKHE CBOWCTBA KOTO-
pbix 3aBucAT oT pH GypoBoro pactBopa. OnrumanbHOE
3HaueHue pH pacTBopa ansg Hambosiee 4acTO HCIOJb3Y-
eMbIX MnoaumepoB coctasiaser 8...10. YBemmuenue pH
OTPHLIATEIIFHO CKA3bIBACTCS HA YCTOHYUBOCTH TNIMHUCTBIX
nopoJ. B 1menoyHoii cpenie MoBHIIIAETCs CKOPOCTh THpa-
Taluy, HaOyXaHus U AMCIEPrUPOBaHUS TIHHBL. Makcu-
MyM HaOyXaHUS IJIMH BBIBISIETCS B O0JIACTH
pH = 11. C yBenuueHuem TemmepaTypsl U
IIPU COJIEBOM arpeccuu nopjuepxanue pH

Tabnuma 6

T OypoBOro pacTBopa B IIEIOYHOW 00nacTu —

Ne OKa3aTeJIH pacTBopa 6 60 Vol
i O0padoTka pacTBopa p, | Md, | CHCyyo, B, | JHC, 3a/a4a ClloXHasd, TpeOyrolas OOJIbII

kr/im®| oM’ alla mlla-c Ma TepHUaIbHBIX U BPEMEHHBIX 3aTpart.

Hcxonmubiid pactBop Nel* mpuroToBiieH B 1abopaTopuu HauOonee Heﬂec006pagﬂo pUMEHECHHE

1 [Hcx. pactBop Nel 1040 5 40/70 [ 24 [ 16 6ypoBbix pactBopos ¢ pH = 6...7. B sTom

gepes 9 cyT 1040 | 25 PAcTBOp PA3JIOKHICST clyuae He Tpebyercs perymaposatue pH

2 |Ne 1+4 % Cundox2540C 1040 4 20/30 28 8 ?

yepes 90 cyT 1040 3,5 25/35 28 3 TaK KakK pH HUCIIOJIb3YEMBIX l'IpI/IpOJJ;HbIX BO/

Hcxommbiit pactop Ne 3" ‘0 cksakunsl 1 Iecuanas (KpacHosapckuii kpait) I TIPUTOTOBIIEHMS OypOBBIX PpacTBOPOB

3 |Ucx. pactBop Ne 3 (pacTBOp 1160 37 110/150 15 19 HaxXOJUTCA B YKa3aHHOM JHara3oHe. KpOMe

i %“;‘J’r"‘s“‘;c’é Bcge“;gi’(‘))c Tl TG o E TOro, 3PEeKTUBHOCTH KOMIIOHEHTOB H3 CO-

o o UHJI(POK.

pes 100 G 270 10 /10 2 5 craBa OypoBOro pacTBopa He JIOJDKHA 3aBHU-

5 |Ne3+5 % Cunpox2540C +1% | 1270 | 5,5 10/20 4 10 ceth oT pH cpenpi, a nokasatenu pacTBopa

Kpaxman JOJDKHBI 0071a1aTh CTaOMIBHOCTBIO B MIUPO-

gepes 120 cyr 1270 | 55 10/20 32 9 KoM Juana3zoHe m3MmeHeHus pH. Ilonukaru-

IMpuMeuanue. *3%-ii uHUCTBII pacTBOp ¢ nobaskoii 0,5 % CaCl,,
3 % NaCl, 2 % kpaxmain, 0,2 % Ouokcan; **npecHblif pacTBOp CO CKBaXKHHBI
00paboTaHHbIi MOTHAHWOHHOM LEJUII0N030MH, JUTHOCYIb(OHAaTaMH U OakTe-

pUuMuIOM

OHHbIE cucTeMbl KaTOypp ¥ UX KOMIIOHEHTHI
0071a1al0T BBICOKOH YCTOWYHBOCTBIO K pas-
JUYHBIM arpecCHBHBIM BO3JICHCTBHUSAM MpPHU
pH = 6...7. OnHako B mporecce CTPOUTENb-
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CTBa CKBa)XWHBI BO3MOXHO M3MeHeHue pH cpenwi, Kak B
CTOPOHY YBENWYEHHS, TAK U B CTOPOHY YMCHBIICHHS. Y Be-
mmuenyie pH o 12...13 BO3MOXHO Npy NoMagaHuM LEMEH-
Ta B OypoBOIi pacTBOp, a yMCHbIIEHHUE JI0 4...5 npH Mo-
CTYIUICHHH B PacTBOP parbl C COACPNKAHHUEM KHCIBIX CO-
JIel, YIIIeKUCIIOThI, CEpOBOIOPOAA U Jip. YMeHbleHne pH
HE BBI3BIBACT YXY/IIICHUs T0Ka3atenel pactBopa KatOypp,
OJTHAKO H3-3a POCTa CKOPOCTH KOPPO3HH CIETYeT BOCCTa-
HoBuTH pH 1m0 = 6...7 nobaBkamu mienodel. YBennueHue
pH Bomue 10...11 npuBOOMT K POCTY CTPYKTYpHO-
peostornyecknx W (QUIBTPaLMOHHBIX Moka3aTened Kar-
Oypp, B cBsi3u ¢ yeM TpeOyercst oOpaboTka pacTBopa MO
cHmkeHno pH 106aBkamMM yKCyCHOH, TMMOHHOH U JIp. Ku-
cnot. [lostomy B mponecce OypeHHst CKBRKUHBI HE peria-
MeHTHpyetcs perynuposanue pH cpenst KatOypp, 3a nc-
KIIFOUEHHEM YKa3aHHBIX CIy4acB.

Takum 00pa3oM MONMKATHOHHBIE cucTeMbl KatOypp
MPOSABJAIOT HOBBIEHHYI0 YCTOHYHBOCTb K H3MEHEHHIO
pH cpeabl, BKIIIOYAs U TAKUE CIIOKHBIC YCIIOBHS, KaK BO3-
JIEHCTBUC BBICOKMX TEMMEpaTyp, COJEBOH, YIJIEKUCIIOT-
HOH ¥ CEPOBOIOPOJHON arpeccHH.

5. Husxkan conecmoiikocms u HeCOGMECMUMOCHb
npecnoii u conenoii cucmem. B npouecce OypeHus CKBa-
KHH HEeM30eXKHO MonagaHue B OYpoBOit pacTBOp pasiauy-
HBIX COJIEH M3 MPOXOJUMBIX MOPOA MM TUIACTOBBIX BOZ.
YacTo MepCricKTHBHBIE MECTOPOXKACHUA He)TH M rasa
MIPHYPOYEHBI K MOJCOJICBBIM OTJIOXKEeHHsIM. K TakoBBIM
otHocsaTes Ilpukacnmiickas u  JIHenposcko-JloHeuxkas
BIA/IMHbI, psif paifoHoB B Bocrounoit Cubupu, Ypaino-
TToBomxkbs u Jp. Hanndaue HazmconeBoro, CoIeBOro U moj-
COJIEBOI'O KOMILUIEKCOB TPENBSBISICT K INPHMEHSIEMbIM
TPaZULMOHHBIM AHWOHHO-HEHOHHBIM OYpOBBIM pPacTBO-
pam Gonee xectkue TpeboBaHus. Tak, ecim B 6ecconeBom
pa3spe3e MOXHO NpHMEHSTh BCE CYILECTBYIHOLUE cTabu-
JH3aTOPBl U PABKIDKUTENM, TO NPU MONAJaHMU COJEH
MPHUXOANTCS OTKA3aThCsl OT HEKOTOPBIX PEAreHTOB BCIE-
CTBHC HH3KOW WX coyecTorkoctd. Hampumep, npumMeHe-
HHE TyMaTHbIX PEarcHTOB B CIOXKHBIX CTPYKTYPHBIX pas-
pe3ax Iaxe B HAJCOJIEBBIX OTJIONKEHHSX HE MEPCIEKTHB-
HO, TaK KakK M[pH Mepexo/ie Ha COJCHACHIEHHBIH rymMat-
HBIE PACTBOPHI TPYIHO MOAJAIOTCA A000paboTke U Tpe-
OYyIOT JIONONHUTENBHBIX pa30aBleHUH, NPUBOAALIMX K
HeXenaresibHOM HapaboTke. B oTianumne oT rymatos, Hc-
MOJBb30BAHKE JIMTHOCYJIB(OHATOB UYpEeBaTo MeHooGpaso-
BaHUEM MPH YBEJIMUEHHU KOHILIEHTpauuH cosieil. B Takux
CITOXHBIX TEOJOTO-TEXHHUYCCKUX YCIOBHX Oolnee mep-

CHEKTUBHO IMPHMCHCHHMC COJIECTOMKHX CTaOMJIM3aTOpPOB
U3 KJlacca BOAOPACTBOPUMBIX 3(UPOB LEIUTIONO3bI H aK-
punaroB. HecMoTps Ha 3HauMTeNIbHOE HX [PEBOCXOACT-
BO 10 CTOHKOCTH K OJIHOBRJICHTHBLIM KaTHOHAM HATPHS H
KaJHs fepejl ryMaraMH M JIHTHOCYnb(hoHaTaMM, OHH 00-
Ja/Jal0T HU3KOH YCTOMUYMBOCTHIO K KaJbIIMEBOH M Mar-
HHEBOH arpeccuu, YTO OrpaHM4YHBAET MX NPHMEHEHHE.
HckiodeHne COCTaBISIOT HEHOHHbIE MAapKU BOZOpac-
TBOPHMBIX 3(PUPOB LE/UIIOI036l THIA OKCHITHIIICILIIO-
103bl U Ap. Hamnyumumu craduau3upyomumMu cBoicT-
BaMH B COJCHACBHIIICHHBIX PAacTBOpax MNpH COYETaHHU
KanbLMEBOH U MarHUEBOH arpeccuy o0NaJar0T Kpaxmanl
Y IEKCTPHH.

Ha npakTike, nepes BCKPHITHEM COJIEBbIX OTI0XKEHHN
MPOBOAAT NEPEBO TPaJULIMOHHON NMPECHOM CHCTEMBI Ha
COJICHACBILICHHYIO ITyTeM BBOAA cojicil. B 3aBucumoctn
OT COJIEPXKaHUs MMUHUCTOM (a3l B cocTaBe pacTBoOpa 3a-

~COJIOHCHHUC IIPpUBOJHT mbo K KOAaryJisaipuOHHOMY pa3xu-

KEHHUIO, MO0 K KOarylIsLIMOHHOMY 3aryiicHuto. Tak kak
coJicp)KaHue TIIMHUCTON (a3bl B pPacTBOPE NMPAaKTHYECKH
BCEr/Aa BBILIEC JIONYCTHMBIX 3HAUCHWUH, TO 3aCOJOHEHHE
OOBIYHO TPUBOAMT K KOAryJSIHMOHHOMY 3aryuicHuro. B
CBSI3M C OTHM IEpe]] 3aCOJOHEHUEM IPOM3BOJSAT CHHXKE-
HHE KOHLEHTpaLUK [NIMHACTON (ha3bl IyTeM pa3baBlicHUS
BOJIHBIMH PacTBOpaMH CTabHIM3aTOPOB.

KonuuecTBo M THI CTaOMIM3aTOPOB OIPEACIISIOTCS
TpeOyeMoii BeNWYMHOW mnoka3zatens QuisTpaund. Bce
TpagULIMOHHBIE AaHHMOHHO-HEHOHHBIE OypOBBIE PACTBOPEI
MPH 3aCOJIOHCHHH IMOJIBEPKEHB! JCCTAOMIM3aLINH, BBIPa-
KalolleHcst B pocTe mokasaTens GUIbTPALMH U yXyZXIle-
HHM TEXHOJIOTHUECKUX CBOICTB M MOKa3aTeNeH.

B oTnmuue OT TPaAMIMOHHBIX, NMOJIMKATHOHHEBIE CHC-
tembl KatOypp npum nomnaganuu B OypoBOH pacTBOp pas-
JUYHBIX CONEH W3 MPOXOJUMBIX MOPOJ WM ILIACTOBBIX
BOJI M 3aCOJIOHEHHH Tiepe/l BCKPBITHEM COJIEBBIX OTJIOXKE-
HUH MPOSBISIIOT BBICOKYIO YCTONUMBOCTH M COXPAHSIOT
CTaOMIIBHBIE TEXHOJOTHYECKHE [OKAa3aTeNnH, a eciii OHHU
MEHSIOTCS, TO HE3HAYUTCIBHO B CTOPOHY YIYyYIICHHSI.
IIpuyeM HanMuyue KaTHOHOB KaIbLUS W MarHus HE OKa-
3BIBaE€T OTPHLATENBHOTO BIMSHHS Ha CBOICTBA M MOKa3a-
tenan KatGypp.

IIpomeicnoBele pe3ynbTarel npumeHeHus KatOGypp B
HAJICOJICBOM M COJICBOM KOMIUICKCE MpPHU CTPOUTEILCTBE
ckBaxMH Ha ActpaxanckoM ['KM cBuuerenscTBy0T 0
BBICOKOH YCTOMYMBOCTH MOJMKATHOHHBIX CHUCTEM K Ka-
THOHAM KaJblHs U MarHus (tadmn. 7).

Ta6muua 7

BansiHMe COJIEBOI arpeccHd HA MOKa3aTeId cJ1a0oMHHEPATH30BAHHDIX U CoJIeHACBIINEeHHBIX Moaudnkannii Katéypp
(cxBaxuna 1082)

N TMoka3zaTenn pacTBopa
. /;] PacrBop P T, n Tor Mo, CHC 10,
Kkr/im® c miIla-c Ila cm® 3a 30 MHH alla
CrnaGoMHHepaTH30BaHHBIH pacTBOp (HaACONEBOI paspes)

1 |PactBop npu 3a60¢ 840 m (con. 26 %, Ca™ — 7,6 r/n, Mg™" — 1,2 r/m) 1240 52 28 13 3,0 12/17
2 |PactBop npu 3a60¢e 1888 M (coit. 8 %, Ca™ — 4,4 r/n, Mg'" — 2,5 r/n) 1240 66 33 15 2,5 14/19
CoJeHachIILIeHHBIH pacTBOp (COeBOi paspes)

3 |PacTBop mpu 3a60e 2905 M (con. 26 %, Ca™ — 7,2 r/n, Mg™ - 2,6 r/m) | 1630 52 33 16 1,8 17/34
4 |PactBop npu 3a60e 3770 M (con. 26 %, Ca™* — 14 r/n, Mg™ — 3 r/n) 2000 67 59 19 1,5 33/43
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VYBenuyeHNe KOHUCHTPAIMM KATHOHOB Kalnblus U
MarHusi B pacTtBope npu OypeHHH ckBaxuHbl Ne 1082
MIPOMCXOAMIIO 3a CHET MOfIa/IaHKs B pacTBOp cojied u3
BHIOYPEHHBIX [OPOJI, TWIACTOBBIX BOJ MW CMCILIEHHUSA C Iie-
MEHTHBIMU pacTBOpaMu (NP yCTaHOBKE MOCTOB), a Tak-
Xe Mpu pa3OypUBaHMM LEMEHTHBIX cTakaHoB. [Ipu 3Tom
CIELMATbHBIE MEPOIPUITHSA IO OCAKICHHUIO KAaTHOHOB
KaJIbIUs 1 Maravs He MPOBOAUIIUCE.

[Tepexon Ha MOJMKATHOHHBIN COJIEHACHILCHHBIH YTsI-
JKEJICHHBIH PacTBOP OCYLIECTBIAETCS MyTEM 3aCOJOHCHUS
W YTSOKENCHUSA CIabOMMHEPAIN30BAHHOIO PacTBOPA,
NPUYEM 3aCOJIOHCHHE IPOXOAUT Oe3 Koarynsuuu u 0e3
HW3MEHCHHUS CTPYKTYPHO-PEOJIOTHYECKHX W (HIbTpany-
OHHBIX ITOKa3arenel pacTBopa.

6. Huzkana mepmocmoiikocms. Bce M3BECTHBIC aHU-
OHHO-HEHOHHBIE  IIOJHMEPBI-CTA0MIN3aTOpbl  OypOBBIX
pacTBOPOB IO CBOEH MPUPOJE MPOSABIAIOT  HEBBICOKYIO
TEPMOCTOMKOCTh, @ MPH BO3JICHCTBHH COJIEBOH arpeccHu
HUX TEPMOCTOHMKOCTH MagaeT BoBce. HemoctarouHas tep-
MOCTOMKOCTh CTaOMJIN3aTOPOB MPOSABIAEICA B yBEIH4e-
HUU TOKazarens GuibTpaluy IMocie BO3AEHCTBHA BEICO-
KHX TeMIeparyp, NmpudeM 3HaueHHe MoKazaTens (uib-
TpallMd 33aBUCHT OT BPEMEHH BO3ACHCTBUA. UeM BbIlIEe
TeMmrepatypa U BpeMs BO3JCHCTBUS Ha pacTBOp, TEM
Ooutbie pocT mokasatens GuibTpauui. Bo3neiicTBue BbI-
COKHX TEMIIEpATyp OKa3blBacT HEraTMBHOE BIMAHHE U Ha
CTPYKTYPHO-pEOJIOTHYECKHE [OKaszaTend. Harpepanue
OypOBBIX PacTBOPOB YpE3BBIYAIHO CTUMYJIHpPYET Koary-
JSIUMI0 M MApaJUIeNbHO HAYIME MPOLECCH, MNO3TOMY
CTPYKTYPHO-PEOJIOTHUECKUE 1TOKA3aTe/I PACTBOPOB IPH 3a-
OolHON TemrmepaType pe3KO OTAHYAIOTCA OT H3MEPSEMbIX
Ha MOBEPXHOCTH. VI3MEHEHHE CTPYKTypHO-peoJioruye-
CKHX [OKa3aTteyieH MpH TepMooOpaboTKe sABIsIeTCA pe-
3yABTHPYIOIIMM Pa3KIKEHHS JUCIEPCHOHHON cpelsl U
3aryCTeBaHHs 3a CUET CTPYKTYPOOOpa3oBaHHs pacTBOPA,
00yCIIOBNIMBas Pa3KIKCHHE U 3aTyCTeBaHUE B 3aBHCHMO-
CTH OT KOHLEHTPAlLMH{ TJIMHBI M JJICKTPOJIHUTOB, YPOBHS
CTaOMIIM3AIMH, TEMIICPATYPHI H T. 1.

bypoBble pacTBOphl Ha OCHOBE KATHOHHBIX (CO)IOJIH-
MEpPOB NPOSBILIOT YCTOHUMBOCTh K BO3IEHCTBHIO BBICOKHX
temnepatyp A0 220 °C npH MonucoseBoi arpeccuy U B JIto-

Bansinue TeMnepaTypHOii arpecCHH Ha CTPYKTYPHO-PeoJIOTHYECKHE
u GHIbTPanHOHHBIe noka3aTenn Karbypp

ObIx KOHIEHTpamusax coneid. [Ipudem mokasarens (mibTpa-
UMK Npy 3200HHONW M KOMHATHOH TeMIEparype He CHIILHO
OT/IMYaeTCs, TOTAA Kak y aHHOHHO-HEHOHHBIX pPacTBOPOB
9TO pazJiiKe CYIeCTBSHHO (Tad. 8).

M3 1abn. 8 BUAHO, YTO MOTUKATHOHHBIE cHCTeMbI KaT-
Oypp BBLAEPXKUBAIOT BO3AEHCTBHE BBICOKHX TeMIICpaTyp
Jo 220 °C B TeyeHHe IJMTENBHOIO BPEMCHH, CIie0Ba-
TEJIBHO, JAHHBIE PACTBOPHI ABIAIOTCS BECbMa TEPMOCTOH-
KHMH M MOTYT IPUMEHATBCS B CIOXHBIX TI'€OJIOro-
TEXHHUECKHX YCIIOBHSAX.

7. Huskaa ycmoituueocms nokazameneii pacmeopa K
2NUHUCHOI, MEMREPAMYPHOT, CONEBOll, Y2NeKUCTIOMHO,
€epoeooopodnon u opyzum azpeccusam. Asropamu Obiia
TIOKa3aHa HU3Kas YCTOHYMBOCTD TPAIAMLIMOHHBIX aHUOHHO-
HEMOHHBIX OypOBBIX pacTBOPOB, U HaoOOPOT, 4Ype3MEpPHO
BBICOKasl yCTOMYMBOCTb MOJMKaTHOHHBIX cucTeM KatOypp K
TIIMHUCTOM, TEMIIEPATYPHOH U COJIEBOM arpecCHsM.

CepoBofiopoHass M YIIEKHCIOTHAS arpecCH BHOCST
CBOM BKJIaJl B U3MECHEHUE M0Ka3aTesiel TpaJUIMOHHBIX aHH-
OHHO-HEHOHHBIX OYpOBBIX pacTBOpPOB. SIBisisich CIaObIMU
KHCJIOTaMH, YTOJIbHAsI M CEpOBOJIOPOIHAS, a TaKKe o0nanas
BOCCTaHOBHTEIbHBIMH CBOWCTBaMH (CEpOBOJOPOIHAS), OHU
MOTYT W3MEHATh (DU3MKO-XUMHYECKHE YCJIOBHUA Cpelpl H
B3aMMOJICHCTBOBATh C KOMIIOHEHTaAMH OypOBOTO pacTBopa,
BBI3BIBAsl B pacTBOpax, COAEpKaUX TBEpIyH Gazy, oco-
OEHHO IIHHY, 3aIyCTEeBaHHUE, 4 B HCKOTOPBIX CHCTeMax (pac-
TBOPHI HA OCHOBE JIMTHOCYJIB()OHATOB) M HEOOpaTuMoe Io-
BBIILICHUE TIOKA3aTeNs (IIbTPALIIH.

Arpeccus yrieKHCIOTEl U CEpOBOJOPOIA BHI3HIBACT
yXyJALUIEHHE TEXHOJOIMYECKHX MoKa3aTelleii pacTBopa.
[TprueM BIMAHHME YCUIUBAETCA NMPH BBICOKHUX TeMIIEpa-
Typax M C yBEIMYEHUEM COJACPXKaHHS TBepHOH Ga3sbl.
IToctynnenne CO, n H,S B pacTBOp npuBOIUT K maje-
Huto pH pacTBopa, ¢ 4eM U CBA3aHO yBEJIHYCHUE MOKa-
3arens QUIBTpAUMH W CTPYKTYPHO-PEOJIOTHYECKUX
CBOMCTB. [l coXpaHeHHs TEXHOJOTHYECKHX MOKa3a-
Tened pacTBopa 0e3 CyIIECTBEHHOrO W3MEHEHUs B Ipe-
Jenax JIONyCKaeMbIX BEIMYHMH MPH arpeccud CepoBOJIO-
poZia U YIIEKHCIOTH HEOOXO0AMMO OO MoAJep KUBAThH
pH B npenenax 3Hadenuit or 8 10 9, OTHOBpEMCHHO HEH-
Tpanusys Aekcteue arpeccuBHbix CO; u H,S, nubo pas-
paborate cocrtaBbl, obecnevu-
BaroLIMe CTaOMILHOCTh TEXHO-
JIOTUMECKHX CBOWCTB Mpu pas-
JMYHBIX 3Ha4YeHUsIX pH, Hampu-
mep ot 3...4 10 10...11.

Tabnuna 8

IlokazaTeaun M®, cv’ 3a 30 Mmun Takoii guana3zoH pH [TO3BO-
Ne 06ABKH yTSKEIHTENs
A y Kr‘;:“ s| The M'['i‘;*_c T, [la | 45°C | 150 °C | 200 °C JIUT pEeHUTh BOMPOC O TIPHME-
| [Vrmxencrmii Katoypp ¢ 400 | 63 o5 s A - s HEHNH OYpOBBIX PacTBOPOB CO
coaepxanmeM 15 % NaCl, 2 % CaCl, CTa0WIBHBIMU TEXHOJIOTHYC-
rocse TepMocTatHpoBanus 220 °C 1400 | 48 31 14 5 12 17 CKHMH TI0KAa3aTC/ISIMH B YCJIOBH-
Y Tsbxenennslit KatOypp ¢ SIX BO3JCHCTBUSA arpeCCHUBHBIX
2 1900 | 106 65 18 4 14 19
P — 220/(‘)) S(?Clz 1900 83 48 16 3 12 17 €Oz n LS.
?:;;;;gr:;;a;ﬁg;z;": OTMETHM, YTO HE3aBHCHMO
3 conepcanem 30 % NaCl, 8 % CaCl, 2200 [ 134 | 75 25 3,5 14,5 17 0T YCTOMYMBOCTH pacTBOpa MpH
nociie repMoctatipoBanus 220 °C 2200 | 112 57 24 4 14 16 sHaucHnsax pH or 3.4 1o

ITpumeuasue. Peonorus npu 45 °C; [1d — nokazarens Gunsrpauuu npu AP = 3,5 MIJa.

TepmocTatupoBanue B TeucHue 20 1

10...11, B ero cocraBe HeoOXoO-
JVMO MpEIyCMOTpPETh HEHTpa-
nuzarop H,S.
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Tabnuuna 9
Ioxka3areau KatGypp 10 n nociie Bozgeicreusa CO, u H,S
npo“ch TexHoJiOrHYECKHE NMOKA3ATEIH
COyYH,S, KC, o, e’ 32 30 MuHH CHC 0, alla MNaas MITacc 19, I1a
i % [25°c | 120°C | 25°C | s0°C | s2°C | 2s°C |s0°C| s2°C |25°c| so°C | s2oc | ©
Jo nponyckanust CO, u H,S
0 | o | s ] 14 [ 2030 [ 20m0 [ 2005 [ 88 | 64 | 46 [ 18] 10 [ 8 [ 8
[Mocxe nmponyckanns CO, 1 H,S
412 | o | 2 | 96 [ 2000 | 1515 [ 100 [ 96 | 61 | 42 | 17| 8 | 3 | 4
Joo6paborka 0,05 % NaOH
o | o | 5 ] 15 [ 2540 [ 2545 | 305 | o4 [ s | s0 [ 20 10 [ 8 | 8
Jlo nponyckauus CO; u H,S
0 [ 7 | s [ 14 [ 2030 [ 2040 [ 3005 | 3 [ es | 48 [ 19] 14 | 10 | 8
Mocne nponyckanus CO, u H,S
sn2 | 7 | 4 ] 10 [usmo Jwons [ oo | 2 [ e2 ]| 44 Js| 7 [ 8 | 4
Jloo6pabotka 0,05 % NaOH
o | 7 | s [ 13 [ o205 [ 2550 [35000] o5 | 66 | 48 [ 22 ] 16 | 10 | 8

Hns pemenns yka3aHHOM 3aaud B YCIOBHAX BO3JEH-
creusa CO, u H,S 6w uccnenosan Kardypp. Hcenenona-
HUS  3aKIIOYaIMCh B ONpPEACNCHHH  CTPYKTYPHO-
PEOJIOTHYECKUX TTOKa3aTeeld pacTBOPOB J0 U MOCIE BO3-
neticteus na Hux CO, u H,S. B emkocts ¢ 6apbotaxem,
3aI0JIHEHHYIO HCIIBITyeMBIM OypOBBIM PacTBOPOM, I10Ja-
Basicst arpeccuBHblid ra3 (CO; u H,S) B onpeneneHHOM
JIO3UPOBAHHOM KOJIHYECTBE (MMHUTHPOBAINCH YCIOBHS
Actpaxanckoro ['KM), mocie dero mpoBoIuiics 3aMmep
€ro TEXHOJOTHYCCKHX MapaMeTpoB, KOTOpblE CPaBHHBA-
JIUCh CO 3HAYCHHAMH, NOIYYCHHBIMU JO BO3JIEHCTBUSA ar-
peccuBHO# cpezpl. [IpudyeM Hccnen0BaINCh COCTaBBl Kak
6e3 mororutens H,S (JKC-7), Tak u ¢ ero copepxanuem.

KonnyecTBo NponyckaeMoro cepoBoAopoAa Mpu Mpo-
BellCHUH Ja0OpaTOpHBIX  MCCIEAOBaHUI  COCTaBUIIO
12 M*/M°. OTMeTHM, uTO AaHHOE 3HAYEHHE GbUIO BEIOPAHO
ucxo/s u3 paborst [5].

BbUT UCHBITaH YTSDKETICHHBIH COJMICHACHILEHHbI NOMH-
KaTHoHHbIH KatGypp mmotrocteio 2130 ki/m® (Tabn. 9).
KormyectBo BBOAMMOr0 mornorurens ceposogopona JKC-7
ObUTO MPHHATO PaBHBIM 7 %, MCXOAA M3 MPAKTHYCCKUX
3HAYCHHH Mpu OypeHun cKBaXHH Ha AcTtpaxanckom ['KM.

Iociie BO3aEHCTBHA CEpPOBOIOPOJA U YITIEKHUCIOTH Ha
Kat6ypp nposoamnace ero moobpabdotka NaOH ¢ nesnbio
BOCCTAHOBIICHUS 3HauyeHus pH u noBelnieHHs yCTONYNBO-
CTH pacTBOpa, TaK Kak HOCJe B3aHMOAEIHCTBHA C arpec-
CHBHBIMH cpezaMH Habmozanock HeGONbIIOE BIMAJCHUE
B 0Ca/I0K 0ApUTOBOTO YTSDKCIUTES.

Ha ocHOBaHHM NpPOBEICHHBIX HCCICIOBAaHUH MOXHO
OTMETHTB, 4To Katbypp mocie MHTEHCHBHOIO BO3JEHCT-
BUA Ha Hux arpeccuBHBIX CO, u H,S coxpanser npuem-
JieMbIC 3HAYEHUS MOKAa3aTeleil ¥ MOJIHOCThIO BOCCTAHaB-
nMBaeTcs nociie BelpaBHUBaHUS pH pacTBopa kaycrhue-
ckoit comoii. IMonuxaruonnsie cucrembl KatOypp peko-
MCHJIOBaHBI JIISl BCKPBITHS NPOJYKTHBHBIX I[UIACTOB B
yclloBHsIX mosbiieHHo# arpeccun CO, u H,S npu ctpou-
TENbCTBE CKBXKUH Ha ActpaxaHckoM ['KM.

8. Muozoxkomnonenmuocme. TpaTUIIHOHHBIC aHUOH-
HO-HCHOHHBIE OYpOBBIE PAacTBOPHl MHOTOKOMIIOHEHTHBI,
YTO CO3JAcT ONPE/ICICHHBIC CIIOKHOCTH IIPH YIPABJICHHA
CBOHCTBAMH M MOKa3aTedsMu pactBopa. Kaxapiii kommo-
HEHT B TPaJULIUOHHBIX PacTBOPax CIOCOOEH BBIIOJIHATH
KOHKPETHYIO (QYHKIMIO, T. €. NPAKTHYECKH KOMIIOHEHTEHI
U3 COCTaBa PacTBOPa MOHO(YHKIHMOHANBHBL. J[1s TOro
4yTOOBI CO3/1aTh YAOOHYIO NpPH IKCIUTyaTallUHd MaJOKOM-
MOHEHTHYIO CUCTEMY, HEOOXOAMMO HCIOb30BATh MOJIH-
(yHKLMOHAJIbHBIC KOMIIOHECHTHI. B MONMKAaTHOHHBIX CHC-
temax KatrOGypp kaTvoHHEBIE (CO)IOTHMEDPHI OTIHYAKOTCSH
oMM YHKIMOHAIBHOCTBIO. HampuMmep, HCHone30BaHHE
pearenrta Cuidok 2540C, B 3aBUCUMOCTH OT MOJICKYJISIP-
HOH Macchl, OHOBPEMECHHO MOXET BBIIONHATH GYHKIIHUH
cTabunuzaTopa (MOHM3MTENS MOKazaTens (QHUILTPALUK),
PaKIKHUTENS, MHTHOWTOpa HaOyxaHHs MHUH U aHTU(ep-
MEHTallHOHHOH n06aBku. Takxke HEOOXOIUMO yKa3aTb Ha
TO, 4TO 3aBenomo aobarka Cundok 2540C ocyinecTBis-
€TCs € Nepen30bITKOM, KOTOPBIH HAXOMUTCS B PACTBOPE B
KauecTBE 3allaCHOTO KOMIIOHeHTa win Oydepa. Crnenoa-
TenbHO, KoHIeHTpanus Crundok 2540C B mpouecce Oype-
HHS CKBXKHHBI HE MOXKET OKa3aThCsi HHKE JOIYCTHMOTO,
4TO O4YEHb BaXKHO M HEJOCATacMO M AaHHOHHO-
HEMOHHBIX cHcreM. Ilpu Tako# konileHTpauuu Cundox
2540C cunepreruueckui 3Q@exT ¢ JAPYyruMu KOMIIOHEH-
TaMH Pe3KO BO3PACTAET M TAKHE PEAreHThI, KaK Kpaxmal,
6uononumep, MOJMBHHUIITUPPOIMIAOH H JIP., 3HAUYUTENb-
HO O3ddekTHBHEE NPOABIAIOT CBOM IOJOXHTENbHBIE
cBoiictBa. Y comonumepa Cundok 2540C cunepreTnue-
ckuii dQGheKT yCHICHUS WHTHOMPYIOIUX CBOMCTB pac-
TBOpa SIPKO BBIP&XEH B COYETAHHH C D3JICKTPOIHUTAMHU
XJIOpUIaMH Kalusi, HaTpHs, KaJbLUsi, MarLus u ap. OTo
BCE MPUBOAMT K PACHIMPEHHIO BBIIOJIHAEMBIX (YHKUHH
Cundok 2540C. Orcrona nosukatuoHHble cuctemsl Kart-
Oypp OT/IMYAFOTCSl MaJIOKOMIIOHEHTHOCTBIO, TaK Kak Oc-
HOBHOH KOMIIOHEHT M3 COCTaBa OypOBOro pacTBOpa IIO-
mudyHkimonaneH. [TosroMy ynpaBneHue CBOHCTBaMH H
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Ta6nuua 10

CpaBHMTEJILHBII PACX0 KOMIIOHEHTOB NPH OypeHUH
HAJICOIEBBIX OTJI0KeHHui Ha AcTpaxanckom 'KM

Cks. 915, Cks. 1082,
NOJIMMEePHO-KAJIHeBbIi pacTBOp Karoypp
KoMnoHeHTHI Pacxox KommnoneHnToI i Pacxon

IMox xonaykTop unreppai 30...350 M

1. MAL-H 4,45 1. Cuncok2540C 14,56
2. lenoracurens 3,13 2.T-92 4,426
3. CMOI'-5 3,62 3. CMOTI'-5 1,14
4. Na,COs 2,845 4. Kpaxman 2,8
5. NaOH 0,7 5. KCl 4
6. NaHCO; 0,525 6. bruokcau 0,65
7. IAI-B 0,325

8. baput 0,1

9. ®XJIC 2,8

10. Muxkan-40 1,8

11. Tlonuskons 0,8

12. KCl 3.4

Ion 1 TEXHUYCCKYIO KOJIOHHY

Wurepsan 350...2400 m Hurepsan 350...2100 M

1. KCCb 42 1. Cundok 2540C 47,737
2. [TALl-H 22,46 2.T-92 17,563
3., Ilenoracurens 16,65 3. CMOr-5 1,65
4, CMOI-5 25,17 4. Kpaxman 10,74
5. Na,CO; 5,95 5.KCl1 12,8
6. NaOH 0,88 6. bruokcan 1,65
7. NaHCO; 0,15 7. Mazyt 13,5
8. ITALI-B 2,08 8. baput 60
9. baput 160

10. ®XJIC 18,1

11. Mukan-40 3,6

12. IMonwakonb 38,6

13. KCl 46,4

14. KOH 7,5

15. bakrepuuug 2

MOKA3aTeIAMU MOJNUKaTHOHHON cucteMmbl KatGypp mpo-
BOJMTCS 3HAYHUTEIBHO OBICTpEE MO BPEMCHH, MCHBLINM
YHCJIOM M KOJIMYECTBOM KOMIOHEHTOB (Tabm. 10).

CpaBHUTENBHBIM aHAIH3 O Pacxoqy U HaUMEHOBa-
HHIO XUMHYECKHX PEareHTOB Ha OypEeHHE CKBA)KHH IMOKa-
3BIBaEeT 3HAYMTENIFHOE MpeBocxoacTBo KatOypp Han Tpa-
JVLHOHHBIMH PacTBOPAMH.

9. Oonopaszosoe ucnonvzoéanue. TpaauLOHHbBIE
AHMOHHO-HEHOHHBIC OypOBBIE PAaCTBOPHI MOC]E HCIIOJb-
30BaHMA HA OJHOW CKBaXHHE MOJUIC)KAT YTHIM3ALHH, TaK
KaK OHHU IOABEPAKEHHI IIpolieccaM GepMEHTATHBHOIO pas-
noxenus. [Ipy xpaHeHHH ¢ TeUEeHHEM BpeMeHH pabodas
JKHIKOCTb TEPSAET CBOU CBOWCTBA M TEXHOJIOIMYECKHE I10-
Ka3aTeNnu pacTBOpa 3HAYHTENbHO yXynuiawTcs. [Tockosns-
Ky Takas pabouyas »KHAKOCTh HE MOANAETCS peaHUMalUH
XHUMHUYECKO 00paboTKOii aHMOHHO-HEHOHHBIMH pearcH-
TaMH, MPUXOTUTCS I'OTOBHTH HOBBIH pacTBOp. Pabouas
JKHJKOCTh, B KOTOPOH HadaluCh MPOLECCHl Pa3/IOKEHHS,
HOJUISKUT YyTWIN3auud. B Hambonbmel cremenu dep-
MCHTalLIUOHHOMY DPa3JIOKEHHIO IOJBEPTHYThl aHHOHHO-
HEHOHHbIE OYypOBbIE PacTBOPHI C COJCP)KaHHEM IOJIHCa-
xapuaoB. Cpeau Bcex OYPOBBIX pacTBOPOB TOJBKO yIjie-
BOJOPOJHBIE OTHOCATCA K MHOIOpa3OBbIM CHCTEMaM.
MHoOropazoBoe HCIOJB30BaHHE PAacTBOpa HpHU IKCILTya-

Ta6nuua 11

H3meHenne nokasareseil NoJIHKATHOHHBIX cucTeM KaTGypp
fpH XpaHEeHHH B AKcapaiicke Ha 0a3e ¢puanana
«AcTpaxanb Gypenue» I'asnpom Bypras

TexHoJiornyecKne NoKazaTeIN H KOHLEHTPALHUS B
uabTpaTe KaTHoHOB (/11
PacTtrop
P T, | 1@, |[CHC y0,| My Ty Ca? | Mg

kr/m®| ¢ | em® | alla |mIla-cf Ta 2 g
KatOypp 2U 1340 (67} 1,5 | 14/22 | 35 16 [ 114 2,6
IMocne xpane- | 1340(65| 1,2 | 14/22 38 13 | 11,4 2,6
Hus 2 rosa
KatOypp 2100 2020 (88| 2,1 | 34/58 | 65 24 [12,8] 1.2
Tlocne 2020186 2,3 | 31/54 | 62 22 1128 1,2
XpaHeHHs | ron
KatGypp 1700 {1830(73] 2,0 | 26/39 | 59 19 11361 1,5
IMocne 1830 (75| 1,8 | 29/42 | 58 19 [ 13,6 1,5
XpaHeHus 1 rog

TALMOHHOM OYpeHHH, OCOOEHHO B CIIOKHBIX I€OJIOro-
TEXHHYECKNX YCHOBHAX, MO3BOJIAET B 3HAYHMTEINIbHOM
CTENEHU CIKOHOMMTBH 3aTpaThl Ha OypOBBIC PacTBOPHI
3a CYET UX XPaHEHHs U UCIOIb30BAHUA HA CICIYIOMHUX
ckBaXMHax. Hampumep, Takoi mnoxxon mpu Oype-
HUH CONEBBIX OTIOXeHUi Ha ActpaxanckoM ['KM mo-
3BOJIAET COKOHOMHUTH 3aTpaThl MO OapuTy Ha CyMMY
8...10 MuH p., cremoBaTeNbHO, C YYETOM IKOHOMHH
BCEX OCTAJbHBIX KOMIIOHEHTOB 3aTpaThl Ha OypoBOH
pacTBOp MOTyT OBITH 3HAUUTENBHO CHIDKeHBI. Cnenyer
OTMETHTb, MHOTOpa30Boe HUcnonb3oBanue KarGypp no-
3BOJIAET MOJHOCTBIO OTKAa3aThCcAd OT yTHIM3aLUU Oypo-
BBIX pacTBOpOB. YTumusamusa 1 m® pactBopa mo Acrtpa-
xaHckomy 'KM B cpennem o6xonurcsa 6onee § ThiC p.,
OTCIOJIa MOHATHO, BO CKOJIBKO 000HAeTCA 3KOHOMHUS 33
CUYET HCII0JIb30BAHHS MONUKATHOHHOW cucteMbl Kart-
Oypp MHOropa3oBOr0 MCIOJIb30BaHHUA.

Ha ceropnsaummuii neHb y’ke UMEETCS ONBIT XPaHCHUSI
M HCHOJB30BAHUA PACTBOPOB COJICHACHILIEHHBIX YyTsXKe-
nenHsix Karoypp 1700 u Katbypp 2100, mnoTHOCTEIO OT
1700 10 2100 kr/M’ 1 c1abOMHHEPAIH30BAHHBIX HHIHOM-
pytomnx Kat6ypp U u KatGypp 2H. 3a Bpems xpaHeHust
6onee | roga wiIM NpPaKTHYECKW Ha JIIOOOH peaTbHBbIi
CPOK M3MEHEHHE CBOICTB M [OKa3aTeleH pacTBOpa B CTO-
POHY YXyZAUIEHHE HE MPOUCXOAMT, YTO CBHUAETEIBCTBYET
0 BBICOKOH (hepMEHTaTHBHOH, CEIMMEHTALHIOHHON W ar-
peraTuBHOW YCTOHYMBOCTH IMOJIMKATHOHHAIX cucteM Kart-
Oypp (Tabm. 11).

Ilocne xpanenus 1 rog MoaMGHKAIMH TTOTHKATHOH-
Hbix cucreM Karbypp 2100 n Karbypp 1700 6putn mc-
NOJIb30BaHb! NpU OypeHuu cliefyouleil ouepeqHOH ckBa-
skuHbl Ne 916 B coneBoM paspese. 3a BpeMst XpaHeHHUS ¥ B
npoliecce KCHONB30BaHHUSA IIpH  OypEeHHH CKBaXKHHBI
Ne 916 npoGieMbl CBA3aHHBIX C OCAKICHHEM H YXYIIILE-
HHEM TOKa3aTeslcl pacTBOpa He HabOIoZamuch. B ganb-
HeHIlleM HAMEUYaeTcsl MOBTOPHOE UCIIOJB30BAHKE JJAHHOTO
pacTBOpa Ha OYEpEeAHBIX CKBOKMHAX. XpaHeHHe ciado-
MHHepanu30BaHHOro pacteopa KarGypp 2M co ckpaxu-
Hel Ne 939 B Teyenue 2 neT B I. Akcapaiicke Ha Oaze ¢u-
nuana «AcTtpaxaHb OypeHue» I'asnpom bypras, Bkmouas
JBa KapKUX JIETHUX IepUOJa, HE YXYALIMIO KauecTBO
pacTBopa.
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Takum 00pa3om BrEpBbIE CO3aHBI pabodMe JKHAKO-
CTH Ha BOJHOH OCHOBE MHOIOpPa30BOTO HCIONB30BaHMS,
OpUYeM OHH MPOSIBISIIOT HMCKIIOYUTENBbHYIO CTaOWIIb-
HOCTH CBOHCTB HE3aBHMCHUMO OT CTENICHH MUHEpaIu3alluH
u Oe3 cozepkaHus OaKTepULIMAHBIX 100aBOK.

10. Huskoe kauecmeo 6CKpbimus NpoOyKMUGHBIX
Koiekmopog. OCHOBHBIMH TIPUYUMHAMH  3aTrPA3HEHUS
NPOAYKTHUBHBIX KOJUICKTOPOB IPYU [EPBUYHOM BCKPBITHH
SIBIISIFOTCSL TIPOHUKHOBEHHE TBEPAOH (a3bl U ¢uIbTpara
OypoBOr0 pacTBOpa, BCIEACTBUE YErO IIPOMCXOIHUT 3aKy-
NOpKa MOPOBBIX KaHAOB H MUKpoTpelyH. IIponnkHoBe-
Hue QribTpara GypoBOro pacTBOpa BbI3bIBACT CY)KEHHUE
MOPOBBIX KaHAJIOB M MHUKPOTPEIIMH 3a c4eT (GopMHUpoBa-
HHS THIPATHOW BOJBI Ha MOBEPXHOCTH NOpoJ, oOpa3oBa-
HUE YCTOWUYHMBBIX 3MYJIbCUH U HEPACTBOPHMBIX OCAJKOB B
nopax, a Takke HaOyxaHue riuH. [Tockonbky KoabmaTa-
LHOHHBIN €JI0W, 00pa30BaHHBIA U3 KHUCIOTOPaCTBOPUMO#
TBepAOH (a3bl, MPAKTHYSCKH MOJHOCTHIO OUHUIIAETCA MO-
clie KHCITOTHOW 006paboTKu, TO TIpH BeIOOpe TBeprod da-
361 HEOOXOJINMO PYKOBOJCTBOBAThCS €€ CIOCOOHOCTBIO
pacTBOpATHCS B Kucaorax. [lo3ToMy HCIOMB3yIOT Kap6o-
HaTHbBIE MaTepHUabl B Ka4yecTBE TBEPIOH (asbl B cocTaBax
JUISl IEPBUYHOTO BCKPBITHA — MeJI, MPaMOPHYIO KPOIIKY,
JIOJIOMHT, CHICPHT. JlaHHOE MOTI0XKEHHE ABIAETCA OOIHM
IUIS BceX THIOB OYpOBBIX pacTBOPOB HE3ABUCHMO OT CO-
CTaBa JHUCIIEPCHOHHOH cpensl. CneaoBaTesbHO, OCHOBHOE
OTPULATEIBHOE BIHAHHE Ha MPOHHLIAEMOCTh KOJJIEKTO-
pOB OKa3pIBaeT NPOHUKHOBEHHE AUCIEPCHOHHOU CPEBL.
BoszaeiicrBue TPOHUKIICH IHMCIICPCHOHHOH Cpelbl WM
6ypoBoro pactBopa (B ciiydae IOITIOIIEHHS) HA BOCCTa-
HOBJICHHE MPOHUIAEMOCTH KOJUIEKTOpa 3aBHUCHUT OT MEX-
MOJIEKYJSAPHBIX M MEXKYaCTHYHBIX B3aUMOJCHCTBHH B
cucteMe «uIbTpar — KoswiekTop — Guironmy. Yrpanss
OPOYHOCTBIO U THOKOCTBIO BOAOPOAHBIX CBA3CH MOJIEKYII
BOJIbl B PACTBOPE, MOXKHO YBCJIHUYHUTH KO3(GHLUUEHT BOC-
CTAQHOBJICHUS] IPOHHLIAEMOCTH KOJIJIEKTOPA, CHU3UTH JaB-
JIeHHE OTpbIBAa (PMIIBTPALIMOHHOM KOPKH, YCKOPHTH BBOJ
CKBOXHMH B OKCIUIyaTalMIO M T. A. U B UTOre IOBBICHThH
nebut no HedTH U razy.

Hcrnonb30oBaHue  TPagULMOHHBIX ~aHHOHHO-HEMOHHBIX
OypOBBIX PacTBOPOB JUIS IEPBUYHOIO BCKPBITUS IPOTYK-
THUBHBIX KOJUIEKTOpOB HedTH M rasa ManoddheKTHUBHO.
MHOTONETHHI OMBIT PHMEHEHN TPaJULIMOHHBIX OYPOBBIX
PacTBOPOB I IIEPBHYHOTO BCKPBITHS MOKA3bIBAET, YTO OHU
OTJIMYAFOTCS BHICOKOH CTEIICHBIO 3aIrPA3HEHNS KOJUIEKTOPOB
¥ HU3KMMH KO3((dHIMEeHTaMH BOCCTAHOBJIEHHS NPOHHLA-
eMOCTH. MaKcUMalIbHOE BOCCTAHOBJIEHHE IIPOHHUIIAEMOCTH
NPOIYKTHBHBIX ILUTACTOB Cpell aHHOHHO-HEHOHHBIX pac-
TBOPOB 0OECHEUMBAIOT COCTABBI, MOTy4acMble Ha OCHOBE
nostrcaxapunoB. CocTaBbl ¢ collepxaHueM OHOMONMUMEpa U
KpaxMaJjia 3apeKOMEHIOBAIIH ce0sl ¢ MOJIOXKUTENBHON CTOPO-
HBI IPH MEPBUYHOM BCKPHITHH [IPOTYKTUBHBIX ILIACTOB.

B omnnuMe OT HMX CHHTETHYECKHE IIOJIMMEphl B
OOJTbIIIEH CTEMEeHH 3arps3HAIT KOJUIEKTOPSBI, Koddduiu-
€HT BOCCTAHOBIICHHUS [POHUIIAEMOCTH KOTOPBIX 3Ha4H-
TEJIEHO YCTYMAET MOTUCAXAPHUHBIM COCTAaBaM.

Taxue oOLIEH3BECTHRIC PEareHThl, Kak ryMaThl U JIUT-
HOCYNb(hOHATBI, W3-32 BBICOKHX CBOHMX IOBEPXHOCTHO-
aKTHBHbBIX CBOHCTB BBI3BIBAIOT 00pa30BaHHE yCTONUHMBBIX
SMYJILCHI B TMOPOBBIX KaHANaX U MHKPOTPCIIHUHAX B OKO-

JOCKBaXHHHOH 30HE IUIACTa, MPHBOIALIMX K 3HAYHTEIIb-
HOMY CHHXKEHHIO IIPOHMLAEMOCTH KOJUIeKTopoB. Boccra-
HOBJICHHE NPOHHULAEMOCTH KOJJIEKTOPOB mocie o0pa3o-
BAHHUS YCTONUYMBBIX 3MYNbCHI M HaOyXaHHS TIIMHHCTBIX
HnopoA — ciloxkHas 3aza4da. [lostomy Hambonee neiicTBeH-
HBIM H 0053aTCJbHBIM MEPOIPHATHEM NPH CHIDKCHUH
NPOHHUIIAEMOCTH KOJUIEKTOPOB MOCJIE IIEPBUYHOTO BCKPHI-
THs [IACTOB SBJIAETCS paboThl MO nepdopary, KUCIoT-
Hble 00pabOTKY U I'MIPOPa3pEIB ILIACTA.

Hcrnonb3oBaHHE COCTABOB € CONCPIKAHHEM KAaTHOHHBIX
(co)nonuMepoB MO3BOJIET CYIIECTBEHHO MOBBICHThH HH-
rubupyronmit 3¢ dexT kx HabyXaroIIUM TIMHAM, CHU3HUThH
OTPHIATENbHOE BO3ACHCTBHE IPOHMKAKOLICH TUCIEPCH-
OHHOHl cpelbl B CHCTEME «(HIBTPaT — KOJUVIEKTOp —
¢urou» 3a CUET YIPAaBICHUS [POYHOCTHIO U THOKOCTHIO
BOJOPOJHBIX CBs3el, (OPMHUPYIOIHX CYHpPaMOJIEKysp-
HBIe KapKachl [3, 6].

B nonukaTroHHbIX coctaBax KarOypp s nepBu4HO-

TO BCKPBITHA TEPPUTCHHBIX KOJICKTOPOB, COACPXKAIIUX

HaOyXarolliie MIHHUCThIE MUHEpAJbl, 0013aTeNbHO Hpes-
YCMaTpPHBAIOT BBHINMOJHEHHE OOLHX CYIIECTBYIOIIKX MO-
JIOXKEHUH, a UMEHHO NPUMEHEHHE KHCIOTOPACTBOPHMOMN
TBepaOoH (a3bl, MHOTOATOMHBIX CITMPTOB, OHOTIONHMEPA U
KpaxMalla, a TaKke IOBBIIIEHHE 10 MaKCUMyMa UHIUOHU-
PYIOIUX CBOMCTB pacTBOpa.

[Tpu onTUMH3AINM COCTABA MOJTUKATHOHHBIE CHCTEMEI
KaTtOypp cnocoOHBI 3HAYHTEABHO TMOBBICHTH KavecTBO
NEPBUYHOIO BCKPBITHS U BOCCTAHOBJICHHE MPOHHIAEMO-
CTH KOJUIEKTOpOB (Tabn. 12).

B 3aBHCHMOCTH OT re0JOrO-TeXHHYCCKUX YCIIOBHH OY-
peHust MoAMpUKALMH HOIMKAaTHOHHBIX crucTeM KatOypp co-
JiepaaT KaTHOHHbIE (CO)IOJIMMEPBI C MOJIEKYJISIPHBIMH Mac-
camu ot 30000...40000 no 80000...90000 — HH3KOMOJICKY-
mapusle, wan ot 90000...95000 mo 120000...125000 —
cpeaHemMonexkysipaeie, wunu 125000...130000 mo 180000
1 Gosee — BBICOKOMOJIEKyApHbIe B Konudectse 1,0...5,3 %
B [IEPEBOJIE Ha OCHOBHOE BewlecTBO. TONBKO TIPH cozepika-
HHH KaTHOHHBIX (co)monumepoB 1,0...5,3 % B cocraBe mo-
JIMKaTHOHHOH CHCTEMBI OHH 00JIaJal0T KOMIUIEKCHBIM Jeii-
CTBHEM CTaOMIN3aTOPOB, IOHU3WTENEH (UIbTpanuy, pas-
KIDKUTENIEH, THTUOUTOPOB HaOyXaHHsA M JUCTICPTHPOBAHMSA
[JIMHUCTBIX MOPOJ U T. 1.

Tabnuua 12

Biusiaue pa3Tu4HbIX OYpPOBBLIX PACTBOPOB Ha KO3 PUIHEHT
BOCCTaHOBJIeHUs1 npoHnaemoct (KB)

IMponuuaemocTs, OoparHas
m/J1 Eyposoii pacraop NPOHULAEMOCTS Tl0CiIe | (-
npsiMa; oﬁpaT“a" BO3/ICHCTBHA PacTBOpA,
M
17,0 173 BesrmuucTeIi 61oro- 1,52 8
JIUMEpHBIH
29,15 29,63 MeroBoit GHOITOIH- 423 14
MEDHBIH
26,44 25,92 MenoBoit 6uomnonu- 6,62 25
mepHblii ¢ [TAB
38,74 38,74 | KpaxmaibHbIit 1,36 3
37,69 36,75 MernoBoii KpaxMabHBIH| 2,47 6
38,55 38,92 | «KatGypp» 244 63
6,32 6,25 «KatOypp» 3,8 61
64,13 6423 | PYO 58,86 91
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BYPOBbIE PACTBOPbI

B paHHUX HcCleTOBaHUAX OBLTH MOINBITKH HCHOIB30-
BaTh KaTHOHHBIN noyumep [Tomunaamax (BITK-402) B co-
craBax OypoBbIX pactBopoB [7—10].

IlpumeHeHHe TakKHX pacTBOPOB oOKa3anoch Oecrep-
CIIEKTHBHBIM, TaK KaK, BO-IIEPBHIX, PEKOMEHAyeMas HH3Kas
KOHLICHTPALMs KAaTHOHHOTO ToJIMMepa He obecreynBaeT He-
o0xomumble cBOHCTBa paboueil XKUAKOCTH U ITH CUCTEMBI
U3HAYAIBHO SIBJIFOTCS aHHOHHBIMH-HEHOHHBIMH (CTaOWIIH-
3aTOPOM SIBIISIETCA JTMOO aHHOHHBIH, TMO0 HEHOHHBIH MOJH-
Mep), U BO-BTOPBIX, YIPaBIsTh MX CBOHCTBAMH B NPOMBI-
CIOBBIX YC/IOBHSX, OCOOGHHO B CHOXHBIX [€OJIOrO-
TEXHHYECKHUX, IPAKTHYECKU HEBO3MOXKHO.

KaruoHHsle (co)monMepbl CHHTE3HPYIOT U3 KaTHOH-
HBIX MOHOMCPOB W/HJIM KATHOHHBIX U HEHOHHBIX MOHO-
MEpOB, W/WIX KAaTHOHHBIX M aHHOHHBIX MOHOMEpOB,
W/WIM KaTHOHHBIX, HEMOHHBIX U QHMOHHBIX MOHOMEpOB,
KOTOpbIE B 3aBHCUMOCTH OT COCTaBa U CTPOCHUS BBICOKO-
MOJICKYJIIPHOTO COCMHEHUs 00JIafaloT pa3iuyHoi 3¢-
(EKTHBHOCTBIO. g

B o6mem Buje KaTHOHHBIE (CO)IIONMMEPHI MOXHO
YCIOBHO MPEACTABUTD B BUJC CACAYIOMHX Gopmyit:

— (K), — uMCTO KaTHOHHBIH nojmuMep, rie K — KaTHoH-
HBIf MOHOMED; 1 — YUCIIO KATHOHHBIX MOHOMEPOB;

— (K)u{A)m — cononumep, COCTOAIINIT U3 KATHOHHOTO U
aHHOHHOTO MOHOMEpPOB, Iie A — aHHOHHBIA MOHOMeEp;
M — YUCIIO aHHOHHBIX MOHOMEPOB;

— (K)(N), — conosnuMep, COCTOSIINN H3 KATHOHHOIO U
HEHOHHOTO MOHOMEpOB, rie N — HEHOHHBIH MOHOMEp;
[ — 9UCH0 HEMOHHBIX MOHOMEPOB;

— (K)(A),(N); — comoiumep, COCTOAIINA U3 KaTHOH-
HOT0, aHHOHHOI'O ¥ HCHOHHOT'O MOHOMEPOB.

Karunonsslie (co)rmonuMepsl HECOBMECTHMEBI C rymara-
MH U JMTHOCYJIb()OHATAMH H HE MOTYT HCIIOJIb30BATECS B
OypOBHIX pacTBOpax B coueTaHWH ¢ HUMH. HecoBmecTu-
MOCTh KAaTHOHHBIX (CO)IIOJIMMEPOB PACHPOCTPAHAETC H
Ha CHJIMKATHbIE pacTBOpHI (Tadm. 13).

Tabnuna 13

HecoBMecTHMbIe KOMIIOHEHTHI B NOJTHKATHOHHBIX CHCTEMAaX
Katoypp

CoBMECTHMOCTH KOMIIOHEHTOB

KoMnoteHTbI
¢ KATHOHHBIMH (CO)IOJIHMepaMu

UTuraocynsdonars! (ox3mt, XJIC,
ICCB, KCCB, ®XJIC u np.)

IC'ymater: (YIUP, TP u ap.)
[CunukaTel (KHIKOE CTEKIIO)
[peareHTHl Ha €ro OCHOBE

Hecopmectumel. [Ipu B3aumoneicT-
BHH NPOTHBOIOJIOXKHO 3apsKEHHBIX|
[OINMEPOB Mexnay coboii o6pa3sy-|
FOTCST BOJIOHEPAacCTBOPHMBIE COEMH-|
[HEHHS B BUJIE XJIOIBCB

|Armonnsie ITAB

Hcnonb3oBaHne HECOBMECTUMBIX XHMHUYECKHX pea-
TEHTOB B IMOJHKATHOHHBIX CHCTEMAaxX MNPUBOJUT K XHMH-
YeCKOMY B3aMMOACHCTBHIO KATHOHHOIO (co)HojuMMmepa c
HECOBMECTHMBIMH KOMIIOHCHTAMH M3 COCTaBa PacTBOpA.
IIpu stoM 00OpasyroTcsi BOAOHEPACTBOPHMBIC COCAMHE-
HHSI, KOTOPBIE IPUBOAAT K YXYIIICHHIO CBOMCTB U TCXHO-
JIOTUYECKUX MOKa3aTered NOJIUKaTHOHHOU chcreMsl Kart-
O6ypp. B nonukatnonusix cucremax KatOypp He uckiio-
YaeTcs, @ B HEKOTOPBIX ClIydasX MOJIC3HO [PUMCHCHHE
AHHOHHBIX TIONIMMEPOB, TaKHX, KaK aHHOHHBIC BOJOpAac-
TBOpUMBIE 3PupHI nemmono3sl (BOLI), akpunatel, ruapo-

mm3oBaHHble [TAA u T. 1. OnTUMaJIbHBIM COYETAHUEM B
[OJIMKaTHOHHBIX cucTemMax KarGypp siBnsercs coBMect-
HOE HCIOJIb30BaHUE KATHOHHBIX (CO)IMONMMEPOB C He-
VOHHBIMM BOAOPACTBOPUMBIMH 3(QHPaMH  [EILTOIO3BI,
BCEMH MapKaMy IyapoBOH CMOJIbI, KpaxMaJla U JICKCTpHU-
Ha, BKJIIOYas M KaTUOHHBIE MX Pa3HOBMIHOCTH, OMOMONHU-
MEpaMH BCeX MapOK, KaTHOHHBIMH Mapkamu [TAA, monu-
suHuinuppoiaugoHom (I1BIT) (taba. 14).

Tabnuua 14

CoBMecCTHMBIE IOIHMEPHI B NOJTHKATHOHHBIX CUCTEMAaxX
Katoypp

CoBMECTHMOCTb KOMIIOHEHTOB

KommnoHenTt
¢ KATHOHHBIMH (CO)IOJIHMEpPaMH

Hewnonnsie BOLI,

ryapoBasi CMOJIa, Kpaxmal,
JIEKCTPHH, OHomonMep,
IIBII, kat. [TAA
Anunonnsie BOI]

(KMLL, TTALL # ip.)
AHHOHHBIE aKpHIATH (TH-
naH, K-4, K-9, pocdmnok [1B
U ap.)

I'mapomuzoBanubie [IAA

OnTHMaTbHOE COIETaHNE, OTMEYAETCA
CHIIbHBIH CHHEpreTHUECKUi b heKT

[IposBAsIOT COBMECTUMOCTh

IposBAsAIOT COBMECTHMOCTD, OTHAKO
TIPH MOBBIIEHHH TEMITEPATYPhI BO3-
MOJKHO 3aryCTeBaHHe pacTBOpa, CBA3aH-
HOE C YCHUJIEHHEM B3aHMOIEHCTBHA PO~
THBOTIOJIOXKHO 3apsKEHHBIX
(Co)ONUMEPOB APYT C APYTOM

W3 13BECTHBIX XUMHYECKHX PEareHTOB, HCTIONB3YEMBIX
npu OypeHHH CKBa)KHH, B MOJNMKATHOHHBIX cHcTeMax Kart-
Oypp HoJe3HBl JOOABKM MHOIOATOMHBIX CIIUPTOB (TJIHKO-
neit), yriaeBOJOpOROB, He(TH, aMUHOCIMPTOB, KOTOpbBIE
oKa3bIBaloT o01ey Tyytaroniee aercraue (tabdm. 15).

Tabnuna 15

CoBMeCTHMBbIE€ KOMIIOHEHTHI B MOJIAKATHOHHBIX CHCTEMAX
Kat6ypp

CoBMECTHMOCTD KOMITOHEHTOB
¢ KATHOHHBIMH (CO)MoJINMepaMH
Ob1ee ynyunieHHe, TepMOCTa0IITH3aTOPHI

KommnoneHnTt

MHoroatoMHbIe CITUPTHI

VYreBoaopoast TepMocTaOMIN3aTOPEL, ruaApodoGHbIE
KOJIbMATaHThI, o0liIee yayulleHue

AMHHOCIIHPTEI Ofmee ynydmnieHne, TEPMOCTA0MIH3aTOPHI

T-92, MAC-200 u gp. [Tenoracurenun

Yrsxenurenu J1/1s HOBBIIEHHS TIOTHOCTH

KonbpmartanTbl Jins npenynpexaeHus! MorJIOLeHHUH

Conu (NaCl, KCl, MgCl,, |[Aas mOBBINIEHHS COJICHOCTH W HHTMOHPO-

CaCl, u ap.) BaHMs IJIHH

Lenoun Jlns BocctaHoBieHus pH mpH ero cHuke-

(KOH, NaOH u ap.) HHH M JUIA TeIMPOBaHHS THAPOTeNeH

Tpunomudocdar, Na,CO;, [[Ins ocaxaeHHs KaTHOHOB KaibLUA (Hel
NaHCO; NPUMEHSAETCS)

Hewnonnsle [1AB ViyunieHne cMa3blBaIOINX CBOHCTB

[TeHoracurenssMH HONMMKATHOHHBIX cucTeM KatOypp
ABIAIOTCA (oTopeareHT-okcans T-92, MAC-200 u np.

Jnst 3acoyioHeHus. WK /1Sl UHFHOHPOBAaHUS TOJNHKa-
THOHHBIX CHCTEM HCHOJB3YIOT BCE HM3BECTHBIC IpHME-
HSEMBIE B CTPOHUTEILCTBE CKBAXHH coNu. s HHrudupo-
BaHuA Halyxatomux riuH B KatGypp b dexTuBHb code-
TaHHA coJlel KaJus, aMMOHUS U KaJbLHs.

VBenHueHHE IUIOTHOCTH IOJHKATHOHHBIX CHCTEM
KatOypp mnpousBoguTcs BCEMH H3BECTHBIMH MapKaMH
YTSKENUTENEH.
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BYPOBbIE PACTBOPbI

He o0s3aTenbHBIMH peareHTaMy BJISIFOTCS HEHTpasu-
3aTOpbl KATHOHOB KalbLMS M MarHus, Tak Kak IieleHa-
MPaBJICHHOEC MX OCAK/ACHUC B MOJMKATHOHHBIX CHCTEMAax
HE MPOBOJUTCS.

B kaudectBe cTpykTypooOpazoBareneil B MpECHBIX,
c1abOMHHEPAITN30BaHHBIX, MUHEPATH30BAHHBIX W BBICO-
KOMHHEPAIM30BaHHBIX MONHKAaTHOHHBIX cHCTeMax 3¢-
(hexTHBHBI rHpOreNy aJOMHHUS, MarHus, a TaKxke 6uo-
TIOJIMMEPHl ¥ HEKOTOPbIC HCHOHHBIC BBICOKOMOIEKYJISAP-
HBIE NOJUMEpHI THa kpaxmaina, [1BIT u op.

HzBecTHO, uTO mTpH OypeHMHM HAKIOHHO Harpas-
JICHHBIX CKBKHH TNPHMCHSIOTCS OYpOBBIE PAacTBODPHI C
XOpOLIMMH CMAa3bIBAIOIIMMHU CBONCTBaMH. B Takux ciy-
yasgx peKOMEHAyeTcs NOOaBIATH B MOJMKATHOHHBIC CHC-
tembl KatOypp nHenonnsie [IAB B coueranuu ¢ yrieso-
JIOpOJlaMH.

[Tpu cepoBOAOPORHOH arpeccud MPUMEHSIOT BCE U3-
BECTHBIE HeWTpanuzatops! cepoBojopoaa — KC-7, kap-
OoHAT UMHKA, JBYOKHCH MapraHia # T. A. [Ipu cHikxeHnn
pH cpenibl 3a cueT NOCTYMIIEHUS B pacTBOP CEPOBOIOPOAA
M 0COOEHHO YIJICKHCIOTHI MPOU3BOAAT BBOJ ILENOYH VIS
BoccTaHoBiieHus pH.

BypeHne 1ieMeHTHOTO cTakaHa (WIH CMEUICHHE pabo-
Yel JKUIKOCTH ¢ LIEMEHTHBIM PacTBOPOM) COIIPOBOXKAAET-
cs1 yBenuueHueM pH ronukatiHoHHOH cucteMsl KarGypp,
s BoccTaHoBiaeHUA pH MOXKHO HCHO/IB30BaTh JIHOOYIO
KHCJIOTY, TIPHMEHAEMYIO IIPH CTPOHTENBCTBE CKBAXKHH.
Ecnu 6ypeHue mpoucXoauT B INIMHUCTHIX OTIIOKEHHSX, TO
1ieniecoo0pa3Hee B KauecTBe KUCIOTHI MCHOJIB30BaTh YK-
CYCHYIO HJIH COJSHYIO i NOBBIIICHUS WHTHOMPYIOMIMX
cBoiicte KatGypp.

TakuM 00pa3oM OPHEHTHPOBOYHBIH KOMIIOHCHTHBII
COCTaB MONMKATHOHHBIX cucteM KarOypp MoxeT ObITh
COCTaBIICH U3 COBMECTUMBIX KOMIIOHEHTOB (Tabn. 16).

Tabnuua 16
PexoMeHnayeMblii KOMIIOHEHTHDI COCTAB MOJHKATHOHHBIX
CHCTEM
KoMnoHeHTBI Ha3nayeHue KOMNOHEHTOB
I'nmuonoporok Kopxo-, cTpykrypoobpaszoBarenb, KONbMAaTaHT

Katuonnstit nonmuMep | Ctabunusatop, IOHU3NTEND QIIBTPALIHH, HH-
ruOuTOp HAbyXaHUs U TUCTIEPrHPUPOBAHUS

TJIMH, Pa3XXUXKHUTED, 6aKTepm.um

DNEKTPOTUTHI HHru6uTopsl HabyXaHus ¥ AUCTIEPTHPOBAHH

[JIHH, YBEJIHYCHHE MUHEPATH3ALlHU

Heuonusle nosmmumeps!:| [TounsuTend ¢puibTpaiyu, NOBBILICHHE BA3KO-
ryaposas cMona, CTH

Kpaxmail, JeKCTPHH,
B3I, [IBIT

Buononumepsl

CrpykTypoobpazoBaTenu

Cosu amfOMUHHUSA U
MarHus

CrtpykTypooOpa3oBarteny (IpH BBOJE LIENOYH
00pa3yrTCs THAPOresiu)

T-92, MAC-200 u ap.

Ilenoracurenu

MHoroaToMHbIe CITUp-
ThI

Obinee yiydnieHne, TepPMOCTa0HITN3ATOPbI

B 3aBMCHMOCTH OT reonoro-TeXHUYECKHX YCIOBHHA
Oypenus cocraB KatOypp MeHsercs.

INonukatnonusie cucremsl Katbypp mo aHamoruu c
aHHOHHO-HCHOHHBIMU PACTBOPAMH YCJIOBHO JENATCS HA
TTIMHUCTBIC, MaJIOTJIMHUCThIE, MEJIOBbIE, YTSDKEICHHBIC,
obJerdyeHHbIe, MpecHbIe, ca0OMHUHEPATH30BAHHbIC, MH-
HEpaJIN30BaHHBIE, BHICOKOMHHEPAIM30BAHHBIE, THIPOre-
1 (conereiii) MarHusl, allOMHHHS U Ap. TUIBI pabouux
XKHJIKOCTCH,

[lepedeHb NpeUMyYIIECTB MOJUKATUOHHBIX CUCTEM Ha
OCTaJIbHBIMH BOJHBIMHU pacTBOpaMH MOXKHO OBIIO mpo-
JIOJDKUTB, OJHAKO W3 BBIIIEU3JIOKEHHOTO MaTepHana BUI-
HO, uTo B Momu¢ukanuax KarOypp ymanoch coxpaHHTBb
OCHOBHBIE IOJIOXKHUTENbHbBIE CBOMCTBA YTIICBOAOPOIHBIX H
BOJHBIX )KHAKOCTCH H OJIHOBPEMEHHO YCTPaHHUTh MHOTHE
MPHUCYIIHUE UM HEAOCTATKH.

P.S. B Hacrodlee BpeMs HallaKEHO IPOH3BOJCTBO
KaTHOHHBIX (co)monumepoB Cundok 2540C, Cun-
ok 2540CI, Cundox 2540TA s pa3iiuuHbIX YCIOBHH
OypeHust  CkBaXHWH. I[IpOMBICIOBBIE M Hay4yHO-
HCcileIoBaTeNnbCkue padothl, npoBoauMbie B OO0 «Ia3-
npomM BHUUI'A3», KOTOpEIH ABIAETCS MHPOBHIM JIMIC-
POM [0 JaHHOMY HaIIpaBJICHUIO B 00JIaCTH OYPOBBIX pac-
TBOPOB — CO3[aHUE U COBEPUIEHCTBOBAHHE IOTUKATHOH-
HBIX CHCTEM, 00HaacxuBaroT, 1 B 2017-2018 rr. oxumga-
€TCs BBIIYCK BCEX KOMIIOHCHTOB IUISl Pa3NUYHBIX MOIH-
¢uxanuii Katbypp Ha npemnpustusx Poccuiickoit dene-
paurn. HekoTopbie HEOOPOCOBECTHBIC CCPBUCHBIC KOM-
HaHUHU 10 OYPOBBIM PACTBOPAaM MHKOIHUTO MBITATUCH MC-
H0JIB30BaTh Pa3pa0OTaHHBIC TOJHUKATHOHHBIC CUCTEMBI Ha
MectopoxacHusIX [TAO «"a3npom», 4To OBIJIO pacleHEeHO
3aKa3uMKaMH KaK HapyllieHHe aBTopckux mnpas OO0
«T"asnpom BHHUHNI'A3».

Oco60 cieayeT OTMETHTh, YTO NONUKATHOHHBIE CHC-
TEMBI UAYT B pa3pe3 ¢ HEKOTOPBIMU PAacIpPOCTPaHEHHBIMU
peareHTaMH, U3-3a 4ero BO3HHKAET HeXKeJaHHE TIPOH3BO-
AUTENeH TMIHOCYIb(OHATOB, TYMaTOB, CHIMKATOB H T. .
npu3Hath npeumyniectsa KarGypp. IonstHo, uTo mmpo-
KoMacmtabHoe ucrnonb3oBanne Kabypp MoxxeT npuBecTH
K PE3KOMY COKPAILECHHIO MHOTHX XMMHUYECKHX PEareHTOB,
BBIITYCKAEMBIX MOHOTIOJIMCTAMH, U HE UCKITIOYEHO, 4TO Ha
IYTH TPHMEHEHHSI PacTBOPA MOTYT TOSBUTHCA CYOBEK-
THUBHBIC MpensATcTBUA. B 3TOM ciyyae HMINY Ha poccui-
CKOM He(TerazoBOM pBHIHKE MOTYT 3aHATh 3apyOerxHbie
CCPBHCHBIC KOMaHHWH MO OypOBBIM pacTBOpaM C aHallo-
'MYHBIMHA NPEAJIOXKEHUSIMH MO MOJHKATHOHHBIM CHCTE-
MaM M, OUYCBHJIHO, CTOUMOCTb 3THX MpPEAIOKEHHH 3HAYH-
TesbHO OyJer mpebiarh npeanoxenus OO0 «I"aznpom
BHUUT'A3».
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3AKAHYNBAHUE CKBAXUH

VIIK 622.245.1

MCCNEONOBAHUE PACMNPEOENEHUA OONOJNIHATENIBHOIO TEMNEPATYPHOI'O
HAMNPAXXEHUA HA COCTABHYHIO KOHCTPYKUUIO OBCAAHbLIX KOJNTOHH

C.I'.AG6acos
(Azepbaiioacanckuil cocydapcmeeHHblil yHusepcumem Hegpmu u NPOMbLULIEHHOCHIU)

I OICHKH JIUTEIBHOM YCTOHYMBOCTH 00CagHOMN
KOJIOHHBI IPH 3KCIUTyaTallHM CKBaKWHBI WM HarHETaHUH
BOJIbI B [UIACT HAJI0 3HATH pacHpe/ieieHHe TEMIIEPAaTyPhI B
00caTHOM KOJIOHHE M BO3HHKAMINHUE IPU 3TOM TeMIiepa-
TYpPHBIC HATIPSDKEHHUSL.

Pacnpenenenue TeMrmepaTypbl 1O CTBOJY JIEHCTBY-
foulel He(TIHOM CKBKUHBI 3aBUCHT IJIABHBIM 00pa3oM
OT TepeAayy Telia MPOTCKAIOLICH 110 CTBOJY CKBa)KHHBI
MPOIYKIIMH OKPY KAFOIINM FOPHBIM OPOJIaM.

OnpezenuMm pacrpefiefieHHe TeMIIepaTyp [0 BbICOTE
00cagHOl KOJIOHHBI B TPONCCCC pabOThI CKBAXKUHBI M Ha
3TOH OCHOBE HaWJEeM TeMIepaTypHbBIC HampsxkeHus. s
00ca O KOJOHHB HCTOUYHHKAMH TEIUIA SBISIOTCH €CTe-
CTBEHHOE TEMIICpATypHOE MoJie Ha TTyOHMHEe W Temiiepa-

Typa rasa ¥ ra3oHe()TAHBIX CMECEH, ABYXKYIHXCSA BHYTPH
KOJIOHHBI OT 32004 10 YCTBA.

[IpunuMas Bo BHEMaHue padotsl [1, 2], onpenenum
HaIpsHKEHHE B LIEMEHTHOM KOnblie 00CajHOH KOJIOHEL.
DTO HaNpsUKEHHE 3aBUCHT OT MEpenaaa TeMIepaTypsl 110
TOJIIIMHE LIEMEHTHOrO KOJbLA M OT B3aUMOJEHCTBHA C
00cagHOH KOJIOHHOHM BCIIE/ICTBHE HEOJHHAKOBBIX KOA(-
(ULMCHTOB JIHHEHHOTO paclIMPEHUS.

HanpsoxeHue B IEMEHTHOM KOJIbLIE COCTaBHOW o0ca-
HO! KOJIOHHBI HalJeM, PELIMB IUIOCKYIO 3a/lady TepMo-
ynpyroctd [3] npu ycioBun €,, =0, cOrnacHo KOTOpo
uMeeM

6., =1, (0,, +0g ) -0, E,T (D)

CTpouTensCcTBO He(PTAHBIX M ra30BbIX CKBAXMH Ha Cylle W Ha Mope 7/2017 49



