VIIK 622.245
BJUSIHUE MTOJUALETAJIBIJIAKOJIUEBOTO PEATEHTA PEP AT
HA TEXHOJIOTHYECKHE MAPAMETPBI [JTMHACTBIX PACTBOPOB

TanxemMemxenos XK. I,

CII TOO «KA3AXTYPKMYHAH»

OCHOBHBIM MEpPCNEKTUBHBIM He(pTera3oHOCHbIM paiioHoM Kazaxcrana siBisieTcs
[Ipukacnuiickass ~ BnajguHa, TEOJOTMYECKUA  pa3pe3  KOTOPOHM  NpeICTaBIICH
COBOKYMHOCTBIO TPEX OCHOBHBIX KOMILJIEKCOB: HAJICOJIEBOM, COJIEBOM, MOACOEBOM. [Tpn
6ypeHI/m CKBAXKMH Ha KaXIOM KOMIIJICKCE OAHUM H3 OCHOBHBIX q)aKTOpOB,
HapyHIAIOIIKUX HOPMAJIBHBIA Tpolecc OypeHus, sIBISIETCS HapylIeHHE YCTONYHMBOCTH
CTEHOK CKBaXXHMH. [IpM 3TOM OCHOBHBIE BHUIBI OCJIOKHEHUH, BCTPEYAIOIIUXCSA B
[Ipukacnuiickoil BrialuHE, BO3HUKAIOT MPHU MPOXOAKE MOIIHBIX TJIMHUCTBIX U COJIEBBIX
OTJIOKEHHI.

AHanu3 MPOMBICIOBBIX  MaTepUajoB IIOKa3aj, YTO OJHHUM U3 KIIOUYEBBIX
MOMEHTOB PETYJIUPOBAHHUS COCTOSHUS TIPUCTBOJILHON 30HBI CKBAYKUHBI TIPH OypeHUU B
OCJIOXHEHHBLIX HaJIWYUEM 30H TJIMHUCTBIX M XEMOTCHHBLIX OTIIOKEHHUU YCIIOBUAX
3amagHoro KaszaxcraHa, CBSI3aHHBIX C HapyLIEHHEM YCTOMYMBOCTH U II€JIOCTHOCTH
CTBOJIa CKB&XHH, SIBISIETCS CHI)KEHHE TJIYyOMHBI W CKOPOCTH MPOHUKHOBEHHS
¢unbpTpaTa OypoBOro pacTBOpa B ILIACT.

Cpenu Hambosnee NEpPCHEKTHBHBIX HAMPABICHUH METOAOB MpPEIyNpeKICHUs
Hap}/HICHI/Iﬁ OEJIOCTHOCTH CTBOJIa CKBAaXHWH BBIJICJICHBI XHWMHWYCCKas o6pa60TKa
OypOBBIX pacTBOpoB. B To ’xe Bpems mpu mpoBojke ckBaxuH B [Ipukacmuiickoi
HU3MEHHOCTH HE Bcerga oOecredyrBaeTcsl JOCTaTOYHOE KayeCTBO MPOMBIBOYHBIX
)KI/II[KOCTGI\/'I n3-3a OTCYTCTBHA HGO6XOI[I/IMLIX XUMHUYCCKUX PCArCHTOB IJIA KOHKPCTHBIX
yCJIOBHM OypeHusi. ACCOPTUMEHT XUMUYECKUX PEAreHTOB, YCTOMYUBBIX K BO3JICHCTBUIO
COJIeH TONIMBAJICHTHBIX METa/UIOB (KaJbllMs, MarHus), MPUMEHSEMBIX B IPaKTHKE,
OUeHb Mall. DTO MpenompesesseT Ooibllihe TPYAHOCTH B XUMHUYECKOH 00paboTke
MPOMBIBOYHBIX JKUIKOCTEH. B 3T0i cBsizu TpeOyercs co3naHue HOBOTO dPPEKTUBHOTO
XUMHUYECKOIO PEareHTa, yCTOMYUBOIO K yCIOBUSAM ITOJIMMUHEPAIBHONW arpecCcui.

Jlnst  xumudecko  oOpaboTku  OypoBBIX ~ PacTBOPOB B YCIOBHSX

HOHHMHHepaHLHOﬁ arp€CCMM MW BbICOKHMX TCEMIICpATYyp IMNPCHJIOKCH PCArcHT IJId
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00paboTKK OYPOBBIX PacCTBOPOB MosHalieTanbraukoeBsiii (PBP ITAT).

Ha ocHOBaHMM TpOBENEHHBIX UCCIENOBaHUM ObUTM CHOPMYIHPOBAHBl U
perJIaMeHTHPOBaHbI TPeOOBAaHUS K TEXHOJOTHUECKOMY Tporieccy moixydenus PBP TTAT.
B uvactHOCTH, OBITO yCTaHOBJIEHO, 4TO 3PHEKTUBHON pabOThl B OypOBBIX TTTUHUCTBIX
pacTBopax, MpH TMPOYUX pPaBHBIX YCIOBHUSX, PEAreHT MOJDKEH HMETh CIeayrolue
XapaKTePUCTHKH:

- Bs3kocTh He Menee 50-60 mlla-c;

- pH B mpenenax 7,5 — 8,5%.

Ha pearent PBP ITAI" u TeXHOJOTHIO €ro MpUMEHEHHs MPH 00paboTKe OypOBBIX
pacTBOpoB OBLIO TOJYYEHO HECKOIBKO AaBTOPCKHX CBHIETEIBCTB W TATEHTOB, B
gacTHOCTH. aBTOopckue cBuaeTenbctBa CCCP Ne 1082790, 1216192 w mareHT
Pecniy6nuku Kazaxcran Ne 5224.

[Tpu 06paboTke OYpOBBIX PaCTBOPOB XUMHUECKUMHU PEareHTaMHu PeryIupyrOTCs
(GWIBTPAllMOHHBIE U CTPYKTYpPHO-MEXaHHUYECKHE TmapaMeTpbl. Ho yka3zaHHBIE CBOWCTBa
CYCNEH3WM 3aBUCAT TakXKe OT THUIOB W KOHILEHTPALUW TMPUMEHSIEMBbIX TJIUH.
[IpaBunbHBII BBIOOp peareHTOB U OMpeesIeHUE UX ONMTUMAIbHBIX KOJIMYECTB BO3MOXKEH
C YYeTOM WHAMBHUAYAIbHBIX CBOWCTB TIWHHUCTBHIX MHHEpAIOB. B CBs3u ¢ 3TUM,
UCCIIEIOBAJICS  XapaKTep BIMSHHUA KaKIOTO W3 TMEPEeYUCIeHHBIX (PakTOpoB Ha
napaMeTpsl OypOBBIX TJIMHUCTBIX PAcTBOPOB Mocie uX 00paboTku peareHtom PBP
ITAT.

B T1abn. 1 nmpencraBieHo M3MEHEHHE  CTPYKTYPHO-MEXaHHYECKHUX U
(GWIBTPallMOHHBIX ~ CBOMCTB ~ OypOBBIX  pacTBOPOB,  IMPHUTOTOBIEHHBIX U3
MOHTMOPHWIJIOHUTOBOTO, aTTaIyJIbIUTOBOTO U KAOJIMHUT-THIPOCTIOUCTOrO
TJIMHOTIOPOIITKOB B 3aBUCUMOCTH OT KOHIIEHTPAIMH TIMHUCTOU (ha3bl.

Kak u cnenoBano oxuaate u3 Tabna. 1 cimemyer, 4To MO Mepe YBETHUCHHS
KOHIICHTpPAIIUHN TBEPJIOH (hazbl B pacTBOpax UX CTPYKTYPHO-MEXaHMUYECKHE MapaMeTphI
BO3pacTatoT. IHTEHCMBHOCTh TaKOTO pOCTa CTAHOBHUTCS OCOOEHHO CYLIECTBEHHOW B
WHTEpBaJe KOHIEHTpauuid rmHaucTor dazer 90-100 kr/v® st MOHTMOPUJUIOHUTOBOTO
pactBopa, 250-300 Kr/M® st arramynerutoporo u 30-350 Kr/M® 151 KAOJTHHHUT-
THIIPOCIIIOUCTOTO PAacTBOPOB. B TO ke Bpems, mokazaTenb (UIBTPALMU CYyCIIEH3WH
MPH 3TUX KOHIIEHTPAIUSAX TBEPAOH TNIMHUCTOM (ha3bl MMEET OTHOCHUTEIFHO HEOOJbIINeE

3HAa4YCHUA U, B naaneﬁmeM, HCYKJIIOHHO CHHUKACTCH.
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Tabmuma 1
Bnusiaue PBP [TAT 1 koHIeHTpanuu TBepaoit (asbl (rimH)
HA TTapaMeTpPhI TIIMHUCTHIX PACTBOPOB
No Konuentpauusa | YcnoBnas | Ilokazareinb
I'muna TJINHBI B BsizkocTh | ¢uibrpaim | CHC 1/10, | I[Ipumeuanue
pacTtBope, (M), c u (I1D), Ia
kr/m® cm*/30 mMuH
1 | MoutmMopui- 60 18 18 1,8/3,6
JIOHUTOBAsI 70 33 14 4,5/6,9 Conepxxanue
80 44 9,0 6,9/7,8 PBP IIAT
90 56 7,0 9,6/11,8 1,5%
100 68 4,0 12,4/13,1
110 96 3,0 14,2/18,7
2 ATTanynb- 100 16 26 1,2/1,2
TUTOBAs 150 19 15 1,5/1,8
200 33 9 5,4/8,4
250 60 7,0 12,2/13,7
300 100 50 21,0/24,0
350 145 4,0 23,0/127,3
3 Kaonunaur- 100 16 25 1,2/1,5 Conepxanne
THJIPOCITIO- 150 22 19 1,8/2,1 PBP TTIAT
aucTast 200 29 14 5,9/7,8 2,0%
250 38 10 7,6/8,1
300 46 7,0 10,8/12,8
350 82 6,0 16,3/18,1

[To-BuaMMOMY, 3TO MPOUCXOAMUT 3a CYET YBEJIMYEHUS KOHLEHTPALMM YacTHIl B
IJIMHUCTOM KOpKE M YIUIOTHEHUS MX YNakoBKU. Clefyer Takke OTMETUTh, YTO C
YBEJIMYEHUEM KOHIEHTpAllMU TJIMHUCTONW (a3bl pacTeT U CTENeHb CBA3aHHOCTH
MOJIEKYJl BOJbl B pacTBOpe, IIOHMXKAETCS MX aKTHUBHOCTh, CJIEI0BATENIBHO,
(bunpTpyromnas CnocoOHOCTh, IOATOMY CHHIKAETCS MOKa3aTeNb (GUIBTPAIIMHA PACTBOPA.

Kak BHMIHO W3 pacCMOTPEHHBIX BBbIIIE JAaHHBIX, HauOosiee MpHUeMIeMble
TEXHOJIOTHYECKUE TMapaMeTpbl OypoBBIX pacTBopoB, obOpabortanneix PBP TIAT
JIOCTHTAIOTCS TIPH  KOHIEHTPALMAX TIINH, paBHbIX 8090 Kr/M° [1si MOHTMOPHIIIOHHTA
n 250 KF/M3, 300 kr/mM® COOTBETCTBEHHO IS aTTamyJdbIUTa W KaOJHMHHUT-
THJIPOCITIOUCTOTO TMIMHOMOPOIIKA.

Ha puc. 1-9 npuBeneHo U3MEHEHHE MapaMeTpOB MHUHEPATM30BAHHBIX
TJIMHUACTBIX (QTTaIyJIbI'UTOBBIX, MOHTMOPHJUIOHUTOBBIX) CYCHCH3HH OT KOHIICHTPAIUU
TJIMHUCTON (ha3bl.

AHaJIOTUYHBIE  JKCHEPUMEHTHl  ObUIM  TpPOBENEHbl W A KAOJMHMT-

TUAPOCIOAUCTOrO TTIMHOIIOPOIIKOB.
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Pucynok 1. Biusinue KOHIEHTpallMy TIMHUCTON (a3bl 1 MUHEpaIU3alluu
Ha (QUIBTPAIIMIO MOHTMOPUJJIOHUTOBBIX CYCIIEH3UH
1- NaCl 25%, 2 - MgCl,15%, Conepsxanue PBP TTAT— 5%
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Ha YCJIOBHYIO B3KOCTh MOHTMOPHJUIOHUTOBBIX CYCIIEH3UM
1- NaCl 25%, 2 - MgCl, 15%, Conepxanune PBP TTAT— 5%
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1- NaCl 25%, 2 - MgCl, 15%, Conepxanue PBP TTAT— 5%
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Ha YCJIOBHYIO BA3KOCTh MUHEPAJIM30BAaHHBIX aTTAITyJIbIMTOBBIX CYCHEH3UI
1-CaCl, 8%, 2- KCl 6 %, Conepxxanue PBP TTAT— 5%
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PI/IcyHOK 9. Bausuwue KOHIOCHTpAalun TJIMHUACTOM (1)3.3191 Ha CTATUYCCKOC HAIIPAKCHUC

CIIBUTA MUHEPAIM30BAHHBIX aTTAIyJIbTUTOBBIX CYCIEH3HI
1-CaCl, 8%, 2- KCl 6 %, Conepxxanue PBP TTAT— 5%

VYBennyeHne KOHIEHTPALUN TIMHUCTON (ha3bl MMHEPAJIM30BAHHBIX PAaCTBOPOB
OPUBOJUT K POCTY CTPYKTYPHO-MEXAHHYECKUX M YMEHBIIEHUIO (PUIBTPALIMOHHBIX
XapaKTEPUCTHK CYCIEH3MH. YKa3aHHOE OTHOCUTCS, KaK K MOHTMOPHWJUIOHUTOBBIM H
aTTalyJbIUTOBBIM CYCIEH3USM, TaK M CYCHEH3USAM H3 KaOJWHUT-TUIAPOCIIOINACTOrO
TJIMHOTIOPOLIKA.

W3 npuBeneHHbIX TaHHBIX (puc. 1— 9) BHIHO, YTO MpPU COJIEBOI arpeccuy HeT
HEOOXOJMMOCTH H3MEHEHMs TpeOyeMbIX KOHIEHTpaluii TBepaol ¢aszbl  oT
PEKOMEHIOBAaHHBIX paHee Il HEMUHEPAIU30BaHHBIX PACTBOPOB.

CpaBHenue pesyibraTtoB Tabmuiel 1 u puc. 1— 9 nokaseiBaer, 4To U3MEHEHHUS
TEXHOJIOTMYECKHUX MapaMeTPOB MPECHBIX U MUHEPAIN30BAHHBIX TJIMHUCTHIX PacTBOPOB,
oOpabGotanubix peareHtomM PBP IIAI' oT koHUeHTpanuuu TIHMHUCTON Qa3bl, daeT
OJIMHAKOBYIO KapTUHY. OTO TO3BOJISIET YTBEPKAATh 00 YHUBEPCAIBHOCTU JEHCTBHS
PBP ITAI' o oTHOLIEHUAM K TJIMHAM, Pa3JIM4YHBIM 10 MUHEPAJTIOTHYECKOMY COCTaBY U
KoJutouiHOCTH. [lo-BUIMMOMY, 3TO CBSI3aHO C OJMHAKOBBIM MEXAaHU3MOM aJcopOLUu
Ha pa3JIMYHbIX TUIAX TJIHH.

Takum o0Opa3oM, Ha OCHOBAaHMM BBIIIEH3JIOKEHHBIX HKCIEPUMEHTOB, B
3aBHUCUMOCTH OT THIIOB TJIMH MOXHO OIpPEIeNUTh HEOOXOIUMOe COepKaHue

TJIMHUCTOM (a3pl B MPUTOTABIMBAEMBIX OYpOBBIX TJIMHUCTBIX pacTBopax. s
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MOHTMOPWJUIOHUTOBBIX ~TJIMH OHO JIOJDKHO  paBHsAThCs — 50-100 KF-MS, TUTSE
aTTANyJIbTUTOBBIX W KAOJMHHUT-THAPOCTIOIUCTRIX TIWH — cooTBeTcTBeHHO 200-250
kr/M° 1 250-300 kr/v’,

[Ipu OypeHMHM BEpXHUX HHTEPBAIOB CKBaXHH B CPaBHUTEIBHO YCTOHYMBOM
CTBOJIE CKBa)XHMH, pa3pe3 KOTOPBIX CJIOXEH MAaJONPOHUIIAEMBIMH TOPOJaMU, B
OCHOBHOM, TPUMEHSIOTCS HeoOpaOOTaHHbBIE TJIMHUCTBIE PACTBOPHI Ha MPECHOM BOJIE.
[Ipn HemoCcTaTOYHOW YCTOWYMBOCTH CTEHOK CKBOXXWH W TP HAJWYUH B pa3pese
BBICOKOIIPOHHUIIAEMBIX TJIACTOB, COJAEPXkAIIMX IJIACTOBBIE BOJbI XJOPMarHUEBOrO M
XJIOPKQJIBIIUEBOTO THUIOB, BO3HUKAET HEOOXOIUMOCTh XUMHYECKOH 00paboTKH.
TexHOoMOTHYECKHE TapaMeTpbl PacTBOPOB IMPH ITOM MOMACPKHUBAIOTCS C TMOMOIIBIO
pPa3IMYHBIX XUMHUYECKUX PEarcHTOB.

B cBsa3u ¢ atuM, Hamu onpenenssioch BiusiHue peareHta PBP ITAIT nHa
TEXHOJIOTMUECKUE TMMapaMeTphl TJIMHUCTBIX pacTBOPOB. Pe3ynbTarsl ucCClen0BaHUMA

IIpEeJICTaBJICHBI B Ta0M. 2.

Tabnuna 2
Bnusinue PBP [TAI' Ha ocHOBHBIE CBOWCTBA TIIMHHUCTHIX PACTBOPOB

Tun ravHbl CocTaB pacTBopa TexHoysornyeckue napameTphbl
I'muna, PBP P, T, o 01, 010, pH

% AT, % | xr/m® ¢ | cm’/30mun| Ila Ila
MounTt™mO- 9,0 - 1080 26 16 1,8 4.2 7,0
PUILIIOHUT 0,2 1080 32 14 2,2 51 7,2
0,5 1080 38 12 2,8 59 7,3
1,0 1080 46 9,0 3,6 7,0 7,4
1,2 50 75 44 8,2 75
15 56 6,8 5,2 94 7,6
1,8 60 5,6 6,1 10,8 7,8
2,0 68 4,0 7,5 12,0 8,0
ATTanyib- 20,0 - 1114 28 38 35 4.8 7,0
TUT 0,5 - 40 18 3,9 6,0 7,2
1,0 52 12 48 7,2 74
15 64 9,0 6,6 8,8 75
2,0 75 7,0 8,0 11,0 7,6
25 86 50 9,8 11,8 7,8
3,0 98 4,0 12,0 15,0 8,0
Kaonuunt- 25,0 - 1180 20 34 3,8 5,2 7,0
THJIPOCITIO- 0,5 - 24 24 4,6 6,1 7,2
nHcTas 1,0 - 26 15 58 7,0 73
15 28 13 6,0 7,6 75
2,0 30 10 7,5 81 7.8
25 33 8,0 79 8,8 7.9
3,0 36 7,0 8,2 9,6 8,0

U Hedrerazoroe aeno, 2006 http://www.ogbus.ru




10

N3 nee BunHO, 4Tto ¢ poctoM KoHueHTpauuu PBP ITAI ycnoBHast BSI3KOCTh U
CTaTMYECKOE HAINpsOKEHHE CIBUTA HCCIENYEMBIX pacTBOPOB YBEIWYUBAIOTCSH, a
3HaYeHUs ToKazaTess (UIbTPAlMU CHIXKAIOTCA. VI3BeCcTHO, 4TO MOJOOHBIE SBICHUS
TaKke  HaOmojaroTcs mpu  o0paboTKe  pacTBOPOB  TakUMHM  peareHTaMu-
crabuimzaropamu, kak KMLI, akpuioBsie momumeps! u jp. [1, 2, 3].

Temn pocra ycCIOBHOH BSI3KOCTH M CTaTUYECKOTO HAINPSDKEHUS CHABMra JUls
pacTBOPOB M3 MOHTMOPWJIJIOHUTOBOTO U aTTaMyJIbIMTOBOTO TJIMHOMOPOIIKA TOpa3io
BBIILIE, YEM Y KAOJUHUT-TUAPOCIIOUCTON CYCIIEH3HH.

Hampumep, npu xonmentpamuu PBP  TIAI' 1,0% ycnoBHas BSI3KOCTh
MOHTMOPHJUIOHUTOBOTO pacTBopa paBHa 46 ¢, a aTTamyJbrUTOBBIA pPacTBOp HMeEET
BSA3KOCTh 52 ¢. PacTBOp M3 KaOJMHUT-TUIPOCITIOAUCTOMN IIIMHBI TIPU 3TONH KOHIIEHTPALIUU
peareHTa MMeeT 3Hau€HWe YCJIOBHOW BS3KOCTH 26 ¢, YTO B 2 pa3a MEHbIIE, YeM Yy
MOHTMOPHWJUIOHUTOBBIX U aTTAIyJbIUTOBBIX pacTBOpoB. C pocToM KoHueHTpauuu PBP
ITAT', coryacHo maHHBIM TaoJI. 4.2, 3Ta 3aKOHOMEPHOCTH, KOTOpasi TakXKe XapaKkTepHa U
JUIsL 3HAUEHUH CTaTHUCTUYECKUX HAIpPsDKEHUH CIABUTOB PACCMOTPEHHBIX TIIMHUCTBIX
pacTtBOpoB, coxpansierca. CraTtuueckoe HampspbkeHue casura 3a 10 muH. npu
koHuentpauun PBP  TIAIT 2% y pacTBOpoB U3 MOHTMOPWJIJIOHUTOBOH H
aTTamyIbTUTOBOW TIMH cooTBeTcTBeHHO paBHO 120, 110 nlla, a mis pactBopa wu3
KaOJIMHUT-TUIPOCITIOAUCTOM IIMHBI OHO paBHO 81 nlla.

[loBpllIEHNE  CTPYKTYpPHO-MEXAQHHUYECKMX  XapaKTEPUCTUK C  POCTOM
KOHLIEHTPAllMU B NPECHBIX TINIMHUCTBIX PacTBOpPax, MO-BUAMMOMY, MOXHO OOBSCHUTH
cienyromum obpazoM. B OypoBBIX pacTBopax, SIBISIOMIMXCS MHOTOKOMITOHEHTHBIMU
(ha30BO-HEOHOPOJHBIMU CHCTEMaMH, OOJBIIYI0 pOJIb UrpaeT cBoeoOpasHas (opma
CONPSDKEHHOTO (CMEIIaHHOT0) CTPYKTYpOOOpa3oBaHUs, B CBOE BPEMsl YCTaHOBJICHHAS
I1.A.Pebunnepom [4, 5].

CymHoCTh €€ 3aKiIovyacTcsi B OOBEAMHEHMHM HECKOJIBKHUX Pa3HOPOIHBIX
CTPYKTYpHBIX oOpa3oBaHuil. CTPYKTYypbl TJIMHHCTBIX CYCIIEH3MH MOTYT, HampuMep,
YCUIIMBAThCS 32 CUET CTPYKTYypoOoOpa3oBaHMsI B PAacTBOpax H00aBISIEMBIX PEareHTOB.
OTH CTPYKTYpbl BBI3BIBAIOT 3arylieHue OypOBBIX pacTBOPOB, OCOOEHHO, IpH
NEePEeI03UPOBKE PEAreHTOB, T.€. IPU YBEJIMYEHUN UX KOHLEHTPALUH.

Jpyroif NpUYMHOW BO3HWKHOBEHHS CMEIIAHHBIX CTPYKTYP MOXET OBITh

O6p3.30BaHI/Ie HOBOH BBICOKOI[I/ICHepCHOI‘/'I (1)33]:1, KaK 3TO UMCCT MCCTO IIpHU YTAKCIICHUN
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WIN TIpU TOCTYIUIEHUHM M JaJIbHEHIIEM AUCIIEPTUPOBAHUU B MPOMBIBOUHOM KHMJIKOCTH
BbIOypeHHON mopozsl. IIpucyTcTBre yacTui, HOBOH (pa3bl YIUIOTHSET M YIPOUHSET
CTPYKTYPHBIE CETKH BCJIEACTBHE TOTO, 4YTO OHM CTAHOBATCSA LIEHTPAMHM, Y3JIaMHU
CTPYKTYPHOTO KapKaca M MOCTHMKaMH, CIIMBAIOIIMMH OTHAEIbHBIE €ro JIEMEHTH. B
pe3yibTaTe YBEJIWYMBAETCS YHCIO KOHTAKTOB, a caMa CTPYKTypa CTaHOBHUTCA Ooiee
KeCTKOU. [IpOYHOCTE CONPSIKEHHOM CTPYKTYpPBI BBILIE CYMMBI ITIPOYHOCTEN MCXOJHBIX
CTPYKTYP Y YCHUJIIMBAETCS C KOHLEHTPALIUEH.

Yro xe KacaeTcst GUIbTPALlMK, TO OHA C POCTOM KOHIEHTpauuu n06aBok PBP
[TAI' B MIMHUCTBIX pacTBOpax MEUIEHHO CHMXkaeTcs. OJHaKO CHUKEHHME MOKa3aTess
(¢uIbTpalMu B pacCMOTPEHHBIX PACTBOpPAX W3 INIMH PA3IMYHOTO CCTaBa IPOSBISETCS
no-pazHoMmy. B wuactHoctu, neiictBue PBP [TAI' nambGonee crmaGo BwIpakeHO Ha
(GWIBTPALIMOHHBIX CBOWCTBaX PAacTBOPOB M3 KAOJIMHUT-TUAPOCITIOAUCTON TIUHBI. J{is
MOHTMOPHWJUIOHUTOBBIX M aTTalyJbIUTOBBIX pacTBopoB BiusHue PBP IIAI' nHa
noka3atesb QUIbTpaIK XapaKkTepusyeTcs ee 6ojee HU3KUMHU 3HaueHusIMU. M3 naHHbIX
Tab1. 4.2 BUAHO, YTO TEXHOJIOTMUYECKH NTPHEMIIEMbIE 3HAUEHMSI ITOKa3aTelst QUIbTPALuU
JUISl. MOHTMOPHWJUIOHUTOBBIX PAacTBOPOB JIOCTUTAIOTCA NpH KoHueHTpauuu PBP TTAT
okoio 1%, a nmiast aTTamylbIMTOBBIX M KAOJIMHUT-THIPOCITIONUCTBIX PAaCTBOPOB AITOT
npeieN HECKOJIBKO BHIIIE, TaK OHU COOTBETCTBEHHO paBHbI 1,5 n 2,0%. Takoe paznuune
TpeOyeMbIX KOHLEHTpalMid pPEeareHToB, MO-BUAMMOMY, CBS3aHO C OCOOEHHOCTSAMHU
MOHHOTO0 0OMEHA U CTPOEHUEM KPUCTAJUTMYECKON PEHIETKH PACCMOTPEHHBIX TIIMHUCTBIX
MUHepasioB. Taxke cieayeT oTMeTuTh, 4Tto peareHT PBP IIAI' Gonee akTuBHO
NEeCTBYeT Ha (PUIBTpALlMOHHBIE CBOMCTBA PAcTBOPOB M3 PACCMOTPEHHBIX TJIMH B
obyacTu KoHIeHTpauu 100aBok pearenrta 10 1,0%. Ho onTumansHOM KOHIIEHTpaIuen
nobasku PBP IIAI', xak BUAHO W3 PE3yJbTATOB OMNBITOB C YYETOM IOJYYEHUS
HEOOXOJIMMBIX CTPYKTYPHO-MEXaHUUECKUX XapaKTEPUCTHUK, AT MOHTMOPHIUIOHUTOBBIX
U aTTalyJbIUTOBBIX PACTBOPOB SIBISIOTCS COOTBETCTBEHHO KoHeHTpamuu 1,0-1,5%,
1,5-2,0% u 2,0-2,5% nsist pacTBOPOB M3 KAOTMHUT-THIPOCITIOIACTHIX TIIHH.

OpHOM W3 BaXHEHIIMX XapaKTEPUCTUK XWUMHUYECKOTO pearcHTa SBISETCS
IPOAODKUTEIBHOCTD €r0 JEMCTBUS BO BpPEMEHHU. B CBA3M C 3THUM, OBUIM NPOBEACHBI
UCCIIeIOBaHMs MO ompezeneHuto 3toro nokaszarenss PBP ITAI. 3ameps mapamerpos
OypOBBIX PACTBOPOB NPOBOJWINCH B Te€4eHHE 8 CYTOK. Pe3ynbTaThl NpoBENEHHBIX

OTBITOB TOKa3ajd, 4YTO B TJIMHHCTBIX pacTBopax, oOpabortanHeix PBP TIAT,
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CTaOUIIBHOCTH APAMETPOB COXPAHSETCS B TEUEHHUE UIMTEILHOTO BPEMEHH.

Takum o0OpazoM, o0paboTKa TIMHHUCTBIX HEMHHEPAJIU30BAaHHBIX PacCTBOPOB
pearentoM PBP IIAI' mno3BonsieT mNOMYy4YUTh ONTUMAJIBHBIE TEXHOJIOTHYECKHE
napaMeTpsl pacTBOPOB, IPUTOTOBIIEHHBIX U3 MOHTMOPWJIJIOHUTOBBIX, aTTAIlyJIbITUTOBBIX
Y KAOJIMHUT-TUAPOCIIIOIUCTHIX TIIMHOTIOPOIIKOB.

ConeHocHbIE TIOPOJZbI, BCTpedaeMble INMpU OYpEeHHWH CKBAKUH NPEICTaBICHbI
JOCTaTOYHO MIMPOKUM CIIEKTPOM TOPHBIX TIOPOJI M MHUHEpaioB, HO Haubolee
pacrpoCTpaHEHHBIMHU ABJISIOTCS TAIUT, CUJIBBUH, aHTUAPUT, TUIIC, OUIIO(UT, KApHAIIUT.
[IpoBogKa CKBaXMH B 3THX YCIIOBHUSIX CBSi3aHA C NPEOJOJIEHHEM psia HETaTUBHBIX
SBJIEHUH, Cpeld KOTOPBIX BBIAEISIOTCS OTPULIATEILHOE BIIMSHUE COJIEW Ha CBOMCTBA
OypoBoro pactBopa U 00pa3oBaHUE KaBEPH U CYKEHHIl B CTBOJIE CKBa)KHH, CBSI3aHHBIX
C pacTBOPEHHEM WU IUIACTHUYHBIM TedeHueM couieil. [locnenHee ocOOEHHO XapakTepHO
JUIsL PACTBOPUMBIX M CUIIbHOIIJIACTUYHBIX COJIEH, HAIIpUMep, KaTMHHO-MarHUeBBIE.

C Touku 3peHusi BbIOOpa palMOHAIBHBIX PELENnTyp OypOBBIX PacTBOPOB U
W3YYEHUS MX B3aUMOJEHUCTBUS C XEMOT€HHBIMH OTJIOKEHHUSIMHU, KaK IMOATBEPKIAET
NPAKTUYECKUHA OIBIT, MOXKHO JOMYCTUTbh, YTO IOCIEIAHHUE NPEICTABJIECHBI TaJIUTOM,
CHJIbBUHOM, OUIIIO(UTOM, KAPHAJIITUTOM.

[Tostomy mnpu wuccnenoBanuu BimsHUS PBP IIAI' Ha TexHOmornueckue
napameTpbl TJIMHUCTBIX PACTBOPOB IMOCIEAHUE MHUHEPATU30BAIUCH XJIOPUIIOM HATpUS,
KaJusi, Marusi, Kaublus, KaKk B OTJEIBLHOCTH, TaK M B COBOKYITHOCTH (BO BCTpEYaeMBIX
B MPAaKTHUKE OypeHUs KOMOMHAIIHSX).

Ha puc. 10 — 18 npencraBiensl pe3ynbTaThl uccienoBanus nusiaus PBP TTAT
Ha TEXHOJIOTMYECKHME TMapaMeTpbl TJIMHUCTBIX pPAacTBOPOB, IPUTOTOBJIEHHBIX W3
MOHTMOPHWJUIOHUTOBOM TJIMHBI, IPU BO3JEHCTBUY XJIOPUIOB HATPUsl, MarHus U KaJbLus,
cootBeTcTBeHHO. Kak BuaHO U3 rpadukoB 1, 2, 3 Ha puc 10, 13, 16 obuiast TeHaeHIS
CHW)KEHHS TOoKa3arens (QUIbTpallud BO BceX ciydasx ojuHakoBas. C pocrom
koHneHtpanun pearenta PBP TIAI' 3nauenuss moxkasarens (GuIbTpanu HEYKIOHHO
naznaoT. [Ipudem peskoe CHUKEHHE 3HAUCHUH MoKa3aTensi GuiIbTpalui Ha0IrogaeTcs B
nuana3one konieHTpanui ot 1,0 no 3,0%, a B nanpHeWIIeM TeMI CHUKEHHUS HECKOIBKO
yobiBaeT. C pOCTOM KOHLIEHTPALlMM XJIOPUCTOTO HaTpus cBbimie 15%, kak BUIHO W3

rpadukos 2, 3 (puc.10) 3HaucHHs GUIBTPALNN HECKOIBKO YBETHUHUBAIOTCS.
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Pucynok 10. Bmusuue PBP ITAI" Ha ¢puiibTpaninio MOHTMOPHIUIOHUTOBBIX PACTBOPOB
MHMHEPAIU30BAHHBIX XJIOPUCTHIM HATPUEM
1, 2, 3—pactBopbl, 0OpaboTanHble cooTBeTcTBeHHO 1, 3, 5 % PBP I1AT;
4,5 — pactBopsl oOpaboranusie 1, 2 % KMODJL];
6 — pactBOp oOpaboTanusiit 1% KMILI[-600
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Pucynoxk 11. Bimustaue PBP 1A Ha yciioBHYIO BS3KOCTH MOHTMOPHUIUIOHUTOBBIX
pacTBOPOB MUHEPAJIM30BAHHBIX XJIOPUCTHIM HATPUEM
1, 2, 3 —pactBopsl, obpaboTannbie coorBeTcTBeHHO 1, 3, 5 % PEP I1AT;
4,5 — pactBopsl oopaboranusie 1, 2 % KMODL];
6 — pactBop oOpadoTanusiii 1% KMII-600
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Pucynox 12. Biiusinue PBP ITAI Ha ctaTndeckoe HanmpspKeHUE CIBUTA

MOHTMOPHUJIJIOHUTOBBIX PACTBOPOB MUHEPAIIM30BAHHBIX XJIOPUCTHIM HATPUEM
1, 2, 3—pactBoprl, 06padoTanHble cooTBeTcTBeHHO 1, 3, 5 % PBP I1AT;
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Pucynoxk 13. Brnusaue PBP ITAI Ha dunbTparinio MOHTMOPHITIOHUTOBBIX PACTBOPOB

MHHCPAJIN30BAHHBIX XJIOPHUCTBIM Maronuem

1,2,3 — pacTBOpHI, 00paboTanHbIe cooTBeTcTBeHHO 1, 3, 5 % PBP I1AT;

4 — pactBop o6paboranubii 1% KMII-600.
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Pucynok 14. Bausiaue PBP ITAI Ha ycia0BHYIO BA3KOCTh MOHTMOPHIZIOHUTOBBIX
PacTBOPOB MUHEPAIN30BAHHBIX XJIOPUCTHIM MarHUEM
1,2,3 — pacTBOpHI, 00paboTaHHbie coOoTBeTCTBeHHO 1, 3, 5 % PBP 1A
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Pucynok 15. Bnusuue PBP ITAT" Ha CHC MOHTMOPWIIZIOHUTOBBIX paCTBOPOB

MHHCPAIN30BAHHBIX XJIOPHUCTBIM MaronuemM

1,2,3 — pacTBOpHI, 00paboTanHbie cOOTBeTCTBeHHO 1, 3, 5 % PBP T[1AT
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Pucynok 16. Bmusuue PBP ITAI" Ha ¢puiibTpaninio MOHTMOPHIUIOHHTOBBIX PACTBOPOB
MHUHEPATU3OBAHHBIX XJIOPUCTBIM KaJIbLIMEM
1,2,3 — pacTBOpHI, 00paboTanHbie cooTBeTcTBeHHO 1, 3, 5 % PEP I1AT;
4.5 — pactBopsl o0padoTanusie 1, 2 % KMODJLI;
6 — pactBop obpaboTannsiii 1% KMII-600.
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Pucynok 17. Bausiaue PBP ITAI' Ha yci10BHYIO BA3KOCTH MOHTMOPHJZIOHUTOBBIX
pPacTBOPOB MMUHEPAIN30BAHHBIX XJIOPUCTHIM KaJIbLIUEM

1,2,3 — pacTBOpHI, 00paboTaHHble cooTBeTcTBeHHO 1, 3, 5 % PEP I1AT;
4,5 — pactBopsl oOpaboTannsie 1, 2 % KMODI]

U Hedrerazoroe aeno, 2006 http://www.ogbus.ru



17

14
12
10
[}
= 8-
T
G ° ¢
4
2 i
0
0 2 4 6 8 10
KOHLIEHTPALMS XJT0PUCTOro Kanbums, %
——1 a2 —A—3

Pucynox 18. Bnustane PBP [TAT" Ha CHC MOHTMOPHIITIOHUTOBBIX PacTBOPOB
MUHEPAIU30BaHHBIX XJIOPUCTHIM KaJbLUEM
1,2,3 — pacTBOpHI, 00paboTaHHble cOOTBeTCTBeHHO 1, 3, 5 % PBP ITAT

B ornuuune oT BO3AEHCTBUS XJIOPUCTOTO HATPHS B CIydyae XJIOPUCTOTO MarHus
(rpaduku 2, 3, puc. 13) npu konuenrpauuu 10 20% 3Ha4eHHs BOJOOTIAYN OCTAIOTCS
nocTOsSTHHBIMUA. CHWXeHWe (QUIbTpAllMA TIMHUCTBIX PACTBOPOB TIPH BO3JECHCTBUU
XJIOPUCTOTO KajbllMs HECKOJIBKO HIKE, YeM y XJOpHCcTOro Hartpus (puc.l16), a obmas
KapTHUHA UCHTHYHA.

AHanu3 pe3ynbTaToB OMBITOB MOKA3BIBACT, YTO YAOBIECTBOPUTEIILHBIC 3HAUCHUS
nokaszatessi (QUIbTPAIMd B PACCMOTPEHHBIX CIydasX JIOCTUTAIOTCS TpH 00paboTKe
peareatom PBP TIAI' 2,5-3,0% mnpu MuHEpamu3amuu XJIOPHUCTHIM HAaTpHUEM, a B
NPUCYTCTBUH XJIOPUCTOTO MarHusi | Kajblus cootBeTcTBeHHO (3,0-4,0% 1 4,0-5,0%).
AHaJOTHYHBIE PE3YJbTaThl C HECKOJIBKO TMOBBIMIEHHBIMH 3HAYEHHUSMU BOJOOTAaYU
OBUTM TIONyYEHBI C XJIOPHCTBHIM KaiimeM. bojee BBICOKME 3HAYCHHUS ITOKa3aTess
(GWIBTpalK, BUIUMO, 00YCIIOBJICHBI MEHBIIIEH THIPATHPYEMOCTHIO HOHA KaJTHSI.

Katnon K* CBSI3bIBaeT 3HAYMTENIBLHO MEHBIIE BOJBI, AKTUBHOCTh BOJBI B €O
pacTBOpax MaKCHMallbHAa, PEareHT MEHBIIE CBS3bIBACT BOJBI, YTO MPUBOAMUT K Ooiee
BBICOKOW (DPMIIbTpALINH.

W3BecTHO, YTO OCHOBHOE BIUSTHHE DJEKTPOJIUTOB Ha CBOHCTBa OypOBBIX
pacTBOPOB CBS3aHO C WX JETUAPATHPYIOIMIEH W JECHOHWU3UPYIONICH (QYHKIUIMU.

Bausxue QJICKTPOJUTOB HAa HCHUOHOI'CHHBIC IMOJIUMCPBI, K KOTOPBIM OTHOCHTCH PBP
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[TAT, cBsi3aHO TOJBKO C NETUAPATHPYIOIIEH QYyHKIIUEH.

B sTom ciyuae, ecnu sHEprus rufpataiuu QYHKIHOHAIBHBIX TPy MOJIMMEpa
(pearenTa) comsmMeprMa C SHEpPrUeil THIpaTallMd 3JEKTPOJINTA, OH HE OKa3bIBacT
3aMETHOTO BJIMSIHHSI Ha CBOMCTBA mojuMepa. [lo-BugumMoMy, 3TUM U OOBSICHSIIOTCS
NIOJTyYEHHBIE BhIIIE pe3ynbTaThl, rae 3¢ dexkruBnocts aevictBust PBP ITAD mpaktudyecku
HE 3aBUCUT OT XapaKTepa MUHEPAJIU3allUU CPEIBI.

Ananu3 rpadukoB Ha puc. 12, 15 u 18 moka3bIBaeT, 4TO MPH KOHIEHTPAIIMH
XJIOPUCTOTO HATpUs M MarHus 10 5% B pacTBOpe CTaTUYECKOE HAIPSHKEHHUE CIIBUTA €0
pactet, a ¢ poctoM KoHIreHTparuu 10 10% — nmamaer. [lpu nanbHelemM yBenTudeHUN
COZICP)KaHMsI COJIEH B pacTBOpe OHO oOcTaeTcs mNocTosHHbIM (Ha ypoBHe 20 [la).
HetpyaHno 3ameTuTh, 4TO pocT KoHuEeHTpamuu peareHta PBP IIAI' B mpucyrcTBumn
YKa3aHHBIX COJIEW OKa3bIBAa€T TaKOE€ K€ BIMSHUE HA CTATMYECKOE HAMpsHKEHHE CIIBHUTa
pacTBOpoB, Kak Obulo onucaHo Belme. Hampumep, yBenuuenue koHueHTtpauuu PBP
AT ¢ 1% no 5% B npucyrctBuu 5% XJIOPUCTOrO HATPUSl MPUBOAUT K MOBBILIEHUIO
snagennit CHC 9,0 no 12,0 I1a (puc.4.16). Ilpu muHepamuzaiuu OypoBBIX PacTBOPOB
xsopuctbiM MmarareM CHC Heckosbko yBenmuuBaercs 10 17,0 [1a (puc.15). B otnuune
OT BBIIIEPACCMOTPEHHBIX CITy4aeB MPHU HAMYHH B pacTBope xsopuctoro Kaibiws CHC
C pOCTOM KOHIEHTpanuu mnajgaer. [Ipy HaauMuMu B pacTBOpax XJOPUCTOTO KajbIUs
6onee 4% 3nauenuss CHC ocratorcs nmocrosaabivu (4,8 1a). Kak BUAHO M3 pHCYHKA,
yBenuueHue KoHueHtpauuu PBP ITAI takxke He Oka3bIBaeT CyIECTBEHHOT'O BIIUSHUSA
Ha u3MmeHenus 3nauenuit CHC pacTBopoB.

WN3meHeHne  yclOBHOM  BSI3KOCTM ~ MOHTMOPHWUIOHHUTOBBIX  PacTBOPOB,
obpaboranabix PBP TIAI' B mpucyTCTBHM pacCMOTPEHHBIX BBINIE COJICH, BBIPAKECHBI
rpadukamu 1, 2, 3 (puc.11, 14, 17).

Kak BUIHO U3 pUCYHKOB, XapakTep U3MEHEHHsI YCIOBHON BS3KOCTH PACTBOPOB B
MPUCYTCTBUH XJIOPUCTOTO KaJIBIMS M MAarHUS HICHTUYHBI.

[Ipn Haymmuuu B pacTBOpe MarHUEBBIX cosiel Oosiee 6% W KaJabIIMEBBIX COJEH
6omee 4% ycroBHBIC BS3KOCTH OCTaloTCs mocTossHHbBIME (20 ¢). I'paduku n3MeHeHHs
BS3KOCTH TIPU  arpeccuu XJIOPUCTBIM HATPUEM HECKOJIBKO OTJIMYAIOTCS  OT
PacCMOTPEHHBIX.

N3 puc. 12 BugHO, 4TO yBEJIMUYEHHE KOHIIEHTPAIIUU XJIOPUCTOTO HaTpus 10 5%

B pacCTBOpPC IPHUBOAMUT K 3HAYUTCIBHOMY pPOCTY 3HAYCHUH YCHOBHOﬁ BA3KOCTH.
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Hampumep, npu kontentpanuu 1% PBP ITAT Bs3kocTh moBbimaetcst ot 78 ¢, a mpu 5%
PBP ITAT »to 3navyenue ypenmuutes 10 96 c. JlanpHelimee Bo3pacTaHue KOHIICHTPAIUH
XJIOPUCTOTO HATpHsl B PACTBOPE BENET K CHWKEHHUIO 3HAYEHUS YCIOBHOW BSI3KOCTH JI0
2225 ¢, KoTOpasi B MOCIEIYIOIEM OCTaeTCs MOCTOSHHOM.

AHaNOTHYHBIC WCCIEAOBAaHUS MPOBEIEHBI C PACTBOPAMHU U3 aTTaNMyJIbIMTOBBIX
mH. [Ipr 3TOM TEHACHIMS CHYMKEHHS BOJOOTIAYM B 3aBUCHMOCTH OT KOHIICHTpAITUU
peareHTa M OT KOJMYECTBAa JO0ABISIEMBIX COJEH HMEeT OJIMHAKOBYIO C
MOHTMOPHWJUIOHUTOBBIMU pacTBOpamMu KapTuHy. ClieyeT OTMETUTD, YTO B IPUCYTCTBUU
XJIOPUCTOTO KaJbI[Usl B PACTBOpPAxX aTTAMyJbTUTOBBIX TIWH TOJNy4YeHBI OoJiee HHU3KHE
3HaueHUs (WIBTPAIMOHHBIX  XapaKTCPUCTHUK 110 CPaBHEHWIO C pacTBOpaMH
MOHTMOPHWIJIOHUTOBBIX TJIMH.

H3meHeHne CTPYKTypHO-MEXaHHYECKUX CBOMCTB aTTamyJIbIUTOBBIX PacTBOPOB
IpU MUHEPATU3aIlUU XJIOPUCTBIM HATPHEM HUMEET HECKOJIBKO WHYH 3aKOHOMEPHOCTH,
9eM Y MOHTMOPWIIOHHTOBBIX pacTBOpOB. [Io Mepe Bo3pacTaHUS XJIOPHCTOTO HATPHS
o6omee 10% cratuyeckoe HAMpPSOKEHWE CABUTA W YCJIOBHAs BSI3KOCTH PacTBOPOB
HE3HAYMUTEJIHLHO BO3pacTaloT 10 3HadeHuH coorBercTBeHHO 1,5-1,6 Ila, 2526 ¢ mpu
KOHIIeHTparuu cou 25%. [Ipu ManbiX KOHIIEHTpaIUsIX J00aBOK XJIOPHCTOTO HATPHS
no 3% Tak Ke, KaKk W y MOHTMOPHUIOHHTOBBIX pPacTBOPOB, HAOIIOHAETCS POCT
3HaYeHUH YCIOBHOM BsizkocTU. OJIHAKO C YBETUUYEHHEM KOJIMYECTBA COJIM B PacTBOPE
no 10% 3HaveHus YCIOBHOM BSI3KOCTH CHIDKAIOTCS U CTaHOBSTCS paBHBIM 28 ¢ mpu
npucytctBur 5% PBP TTAT. Ilpu Hanuuuu B aTTamyjbrUTOBBIX PacTBOpPaxX XJIOPHUIOB
Maraus ¥ Kaibliusg MUHEMaIbHBIC 3HaueHuss CHC ¢ yCIIOBHOM BSI3KOCTBIO MMOTYYarOTCs
MIpY KOHIIEHTpausx coieit 6onee 5%, kotopsie paBHbl npuMmepHo 0,5-0,6 I1a u 25 c.

AHanoruuHele pe3ynpTaThl ObUIM MONy4YeHbl mpu obOpabotke PBP TIAT
pacTBOpPOB u3 KaOJIMHUT-TUIPOCTIOAUCTHIX TJIVH, MUHEPATU30BAHHBIX
PacCMOTPEHHBIMH COJISIMHU.

Takum oOpa3om, U3 aHaiM3a Pe3yabTaTOB MPOBEACHHBIX MCCIEI0BaHUN BUIHO,
yro npu MuHepanu3aiuu (10 5%) XJIOPUCTBIM HATPHEM TIIMHUCTBIX PACTBOPOB W3
MOHTMOPHWJUIOHUTOBBIX W aTTAMyJbTUTOBBIX TJIMHOMOPOIIKOB OTMEUYaeTCs POCT
3HAYEHUH CTPYKTYPHO-MEXaHUYECKHX XaPAKTEPUCTUK C TIOCTESAYIONINM CHIKCHHUEM JI0
MHUHUMAaJIbHBIX 3HAUECHUH.

9T0 SIBJICHUC, 11O HAIIEMY MHCHHIO, MOJXHO OOBSCHUTD CJICaAYyrOIuM 06p330M.
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[Ipu noGaBieHUM K TJIMHUCTOMY pacTBOpY HEOOJBIIOTO  KOJUYECTBA
xmopucroro Harpust (mo 5%) ruapatHas 000J0YKa MOJMMEpPa YMEHBINACTCS, YTO
NPUBOJUT K YBEIMYEHHIO CTATUYECKOTO HAMPSDKEHUS CIIBUTA.

Cnenyer Takke OTMETUTb, 4YTO CXOXYK KapTHMHY [0 BIMSHHIO Ha
TEXHOJIOTMUECKHE MTapaMeTpsl OypoBbIX pacTBOpoB uMeeT peareHT KMODLI.

VY aoBneTBOpUTENbHBIE 3HAYEHUS TMOKazareds (UIbTpAallMd pacTBOPOB U3
MOHTMOPHJUIOHUTOBBIX W AaTTalyJbIUTOBBIX IJIMH TOJIyYalOTCS MPU KOHLEHTPALMH
no6asok KMODJL] — 2%. OaHako npu 3TOM HAOIIOAAI0TCS BBICOKHUE, MO CPABHEHUIO C
PBP ITAT', 3HaueHusi CTpyKTypHO-MEXaHUYECKUX IOKa3arenell pactBopos. Hampumep,
3HAYEHUS] YCJIOBHOW BSI3KOCTHM pPacTBOPOB W3 MOHTMOPWJUIOHMTOBBIX  TIJIMH,
MHUHEPAJIM30BaHHbIX XJIOPUCTBIM HATpPUEM M KajlbliME€M, a TaKXe pacTBOPOB U3
aTTaIyJbIUTOBBIX TJIMH, MUHEPATU30BAaHHBIX XJIOPUCTBIM HATPUEM, COCTABISIOT Oojiee
250-280 c.

Takum o0pazoM, uccienoBaHUS IMOKa3ald, 4YTO MpeasioKeHHbIM peareHT PBP
[TAT" »¢ddextnBHO CTAOMIM3UPYET TIWHUCTHIE PACTBOPHI B YCJOBHUSX BO3JICHCTBUS

COJIel KaK OJHO-, TaK U MOJMBAJICHTHBIX METAJIJIOB.
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