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OBHIASL XAPAKTEPUCTHKA PABOTHI

AKTyansHOCTL paboTht

ToBnimenme 3QQeKTHBHOCTH CTPONTEALCTBA CKBAXHH B 3HATHTENBHON CTENEHN on-
peaensercs COXpaHCHHEM YCTOMMHBOCTH CTEHOK CKBRXHHHI B Iponecce Oypenns. B Han-
Goybllelf cTeneHH paspymeHHio H AehopMaluy NOABEPKEHK TIMHOCOAEPKAIME IOPOAH,
KOTOpBIE COCTABIAIOT CYIECTBEHHYIO QOO OCaJOYHOTO KOMILIEKCA IIOpOA B Hedreraso-
BEIX PETHOHAX.

OCHOBHEIM TEXHONOTMYECKHM pEMCHHEM IO NPeXyNpEXACHHIO WIN, Mo KpaiHei
Mepe, 3aMeJIEHHIO HPONECCOB PaspyMIeHN SBIETCA HCIOME30BaHAE CHENHANBHEIX Gypo-
BBIX pacTBopoB. B HacTosmiee BpeMs cymecTByeT 0oBIIOE KONMIECTBO pelenTyp 6ypoBRX
TIPOMEIBOTHEIX JKHAKOCTEH, OCHOBAHHAIX Ha NOMHHUPYIOMIEH POJH TOTO WIH HHOTO BHJ3
Macconepesoca. IIpu 3ToM €IMHOTO MHEHHA M, CIEHOBATEALHO, ¢IMHOTO IOIX0Ma K 3TOd
npobiaeMe Her. H3-3a OTCYICTBHA YHHBEPCAILHOTO CHCTEMHOTO NMOAXOXA K JaHHOH mpo-
6ireMe HCTIONB3yeMBIe IIPHEMBI PErYIAPOBAHHA XMMHIECKOro cocTasa 6ypoBoro pacreopa
JANCKo He Beeraa obecneunsaroT 3QdeKTHBHOCTE B COXPaneHAN YCTORTHBOCTH TIMHUCTRX
1OpoA. B ¢BA3H ¢ 9THM axTyalbHOH ABIAETCA pa3paboTka METONHICCKAX OCHOB K BRIOOpY

HOHHOIr'0 COCTaBa 6yp030r0 pacTBopa.

Ilean paboTe!

IToBrimenue 3¢ dekTHBHOCTH HHrNOUPOBAHKA IJIMHACTLIX OO 33 CIET PETYIUPO-
BAaHHSA Ka4eCTBEHHOTO M KOIMYECTBEHHOTO COCTaBa MUHEPANILHOH cocTaBstomeii OYpOBEX

PacTBOpOB.

OcHoBHbIE 321241 HCCIENOBAHM

Jind mocTrKeHNA NOCTABICHHOH IEMM PEaoTCs CIKYIONHE 3a/1a9m:
1. AHamM3 TeopeTHIECKHX MPEACTABICHHH H CYNIECTBYIOMMX 3KCIEPUMEHTANBHEIX ACCIIe-
JIOBaHHH MeXaHN3Ma pa3pymeHns IMHHUCTHIX HOPOZ.
2. O6ocHOBaHHE METOMIMKH MCCICOBANHA IOBEACHHSA U CBOFCTB ITHHHCTHX MOPOX.
3. OxcnepAMEHTANbHEIE HCCIEAOBAHHA M3MECHEHHA CBOMCTB TJIMHHCTHX NOpPOJ B 3aBHCH-
MOCTH 0T MHHEPAJIH3aLIH H HOHHOTO COCTaBa BOXHEIX (HILTPaToB.
4. Paspaborka pexoMeHpaumii mo cocTaBy (MILTpaToB GYpOBBIX PacTBOPOB, crocober-
BYIOIMX COXPaHEHHIO0 HOMUHATEHOTO AMaMeTpa CKBAXHH NpH chcpx-mm TIMHHCTRIX TIO-
POA Pa3THIHOH CTEIIEHH JUTHHKAIHH.

HayuyHas HoBH3HA
1. YcranosieHo, 3o koadGuIMesT yrnaxKHeHNA NIHHACTRX Dopoj K¢ HaXoauTcd B

06paTHO! 3aBHCHMOCTH OT Ko3h{HIHEHTa AKTHBHOCTH HEOPraHHIECKOTO JIEKTPOIHTA ¥,
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KOTOpBIH HO3BOJIMT 000CHOBaTh KOHIIEHTPALHIO IEKTPOIUTOB B

MHrH6upyomumx 6YpOBBIX pacTBOpax.

2. YCTaHOBNEHO, UTO THAPATALNA JUTAGUIMPOBAHHEIX [IHHUCTBIX NOPOJ MMEET Ap-
KO BHIP@XKCHHBIH CTYMeHYaTHIi XapakTep TONBKO B MPUCYTCTBHM OJHOBANEHTHBIX KaTHO-
HoB. IIpn "9eTko BRIPXEHHOM YBENHUSHHH TIPOAOIDKUTETHOCTH IEPHONA PENAKCALMA ¢
POCTOM KOHLEHTPAUMH CKOPOCTh YBIIKHEHHS MEHACTCS He JHMHEHHO H MMeeT MUHHMYM
TIpH KOHUEHTparuH 6~8 % mma xaopuaa kamia 1 5-7 % 1 xJIopusa HaTpHA.

3. BriapieHo BIMAHHE AHHOHHOTO COCT2Ba SNEKTPONMTA HA UHTEHCHBHOCTD paspy-
IeHNA [TIMHUCTEIX [I0PO/, ONpPEAENAeMos NPHPORO aHHOHOB. B wacTHOCTH, MOHMXeHHE
OTHOCHTENHHOR CKOPOCTH IHMIPAaTallHM 1O CPaBHEHHMIO € XJIOPUI-MOHAMH B IPHCYTCTCBHU
cynsdar-, hoctat- u aneraT-HOHOB cocTaraseT cooTBeTCTRERHO 40-50, 30-40 1 10-20 %.

OcHOBHBIC JAlIHINACMBIC¢ NOJIOKCHAA

o CIpyKkTypa H XMMHUYECKas aKTHBHOCTH TIIMHUCTEIX MOPOX B NIPUCTEHHOM 30HE CKBa-
AKHHH 3aBHCHT OT COCTaBa GMIETpaTa GypoBOro pacTBOpa, B YaCTHOCTH OT K03ddu-
IHEHTa aKTHBHOCTH 3NEKTPOITHTA.

_® Hoxynponnuaemsie CBOHCTBA ITHHACTOH NOPO/IbI, IO3BOJAIOMIHE PEryTHPORATH OC-
MOTHHYECKHH MaccOTepPeHOC B CHCTCMC «PacTBOP-HOPOnay, IPOIBASIOTCS MO IIPU
(hopMIPOBaHHT JOCTATOYHO MUPOKOTO YBIAXKHEHHOTO CIOS IOPOEL.

¢ T'maparaums ITHHHCTEIX TIOPOJ] BIPOMCXOJHUT HEPABHOMEPHO! NEPHOX YCKOPEHHOTO
YBIQXHEHUS YePENyeTcs ¢ EPHOAOM penakcauuy. IIpH 3ToM NpomoJDKHTENBEHOCTS
TICPHOJIOB 3aBUCHT OT KOHIEHTPAIMM H HOHHOTO COCTaBa QUILTpATa.

IIpaxkrHveckas 3HAYHMOCTh
* Koaddrrment akTHBHOCTH 57EKTPOMTOB MOKET OBITH HCIIONE30BaH AN paspa-

GoTKH cOCTaBoB GYPOBEIX NMPOMBIBOYHEIX JKHOKOCTEH, YTO MO3BOJAT COKPATHTE BPEMs Ha
COCTABICHHE TEXHONOTMYIECKUX PETJIaMEHTOB M MOXKET MCIONE30BATBCA B TEXHOJOTHYE-
CKHX NPOEKTAX CTPOHTENLCTBA CKBAXKHH,

_ * MeTomuka OLEHKH CKOPOCTH YBJAXKHEHHA MMHHHCTHIX 06pasios Ha OCHOBE ompe-
nenenns ko3 dunmenta ckopoctr yerakHenHs Kc MoxeT ORITL HCTIONB30BaHA B KaqecTe
IKCIIPECcC-METOMA HPH UCCCNOBAHAN BO3AEHCTBAA Ha IIMHEI PacTBOPOB PAIHIHBIX COCTa-
BOB, @ Takxe B y9eGHOM nporecce. PaspaGoTaHH METOINYECKHE YKA3aHUA [0 HCTIONE30BA-
HHIO JIAHHOTO DKCIIPECC-METOa MCCICAOBAHHA HHTEHCHBHOCTH YBIAKHCHHS [IMHOCOACD-
KANUX TIOPOx. '

AnpoGanmsa pa6orn
OcCHOBHBIC NONOXKEHHS HCCEPTANMOHHOH PaGOTEl MOKTANBIBAIACH Ha HAydTHO-
TEXHMYECKHX KoH(epeHMIX npenonapareieii u corpyaumkoB YITY (r. Vxra, 2006 —
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2009 ). Ilo Teme muccepTamuu omyGnuKoBaHO 7 pabGoT, B TOM HHCIIE — IBE B

M3aaHuAx, onpefeneHusx BAK Munobpuayxu PO, 1 yaebno-meTonuaeckas paspaborka.

CTpykTYypa H 00LeM paGoThi

Huccepranns cOCTOUT U3 BBEAEHHS, 4 I71aB, CIIHCKA JIUTEPATyPHI H NIPIIOKEHHH, CO-

JEpKUT 167 CTPaHHI] 0CHOBHOTO TeKCTa, BIUI09as 33 pucynka u 26 Tabmuu.

BaaronapnocTn
ABTOp BEIpaXaeT GarofapHOCTS, B IIEPBYIO 09€peb, CBOEMY HAyTHOMY PYKOBOIHU- -

TETO — KaHAAAATY TEXHHYECKNX HayK, podeccopy Yamesoit H. M. 3a okazanue noMomu
Ha BCEX JTallaX BRIMOJHEHHA AWCCEPTALHOHHOH paboThl, a Talkke COTPYXHHKAM Kadeaphl
XUMHM: NPEXIE BCETO 3aBeAylomieMy Kadeapoil, TOKTOpy XHMIYECKHX Hayk, mpodeccopy .
Kpyneucxomy B. 1., goxropy xuMuaeckux Hayk, mpodeccopy Xauny B. C. (mocMepTHO).

ABTOp NpH3HATeNieH 33 OKa3aHHE TEXHHHECKOH MOMOIIM B BEIIONHEHHH JKCIEPU-
MEHTATBHOM 9acTH paboTH coTpyauukaM kadeap YI'TY: Gypenus, reonorun HedyTH 1 rasa,
¢usnxy (B mmue kannaata GU3MIECKHX HayK, AoueHTa Cepora H. K.), a Taxke coTpyamu-
xaM MexxadenpanpHoil yue6Ho#H H HaydHO-TIPOH3BOACTBEHHOM 1a00pPaTOPHH HHKEHEPHOH -
Te0JIOTHH H TEXHOJOTHH MHHEPAIBHOTO CRIPBA.

OCHOBHOE COliEP}KAHI/{E PABOTEI

B BBeaenun obcyxmaeTcs akTyasubHOCTH TpoGIeMEl, KOTOpOil NOCBAIMIEHa Juccep-
TauuoHHas pabora.

B nepsoif raaBe paccMOTPeHs! NPOGNEMEl, CBAZAHHEE C YCTOHYHBOCTBIO IMTHHH-
CTHIX TIOPOJ] Pa3MHUYHOH CTEEHH NUTH(HKAIHE X GYPEHHH CKBAXKHH. :

3HauMTeNsHAIL BIUTA] B M3yUeHUE MEXaHH3MOB PaspyNICHHS TIIMHHCTEIX MOPOX u
pazpaboTKy METONOB NpeAYNPEKACHHA KaBePHOOOPA30BAHNS B TAKHX OTIOKEHHAX BHECIIH:
Asetucar H.I., Arrenonyno O.K., Boiitenko B.C., I"'abyzos I'.I"., F'amsatos C.M., I'opox-
nos B.J., Jopomenko B.U., Uepannuxos B.U., Hemaitsuos 1L H., Komenes B.H., JIe63un
JLE., Hosuxos B.C., Hopunxas H.A., Opman JLM., Penstos B.®., PaGuenko B.H., Camel- -
xoB 10.B., Ceupunor JL.A., Ceprees I'JI., Cenzn-P3a MK, Illemeros B.IO. n mpyrue. B
VI'TY aruM BonpocoM 3anumaimics: Axmaaues P.I,, Beikos WL10O., Yismesa HM. u np

OcnoBHoe BHHM2HHE B paboTe yheneHO (GH3HKO-XHMHIECKHM B3aHMOJCHCTBHAM
TIIMHUCTHIX TTopox ¢ 6YPOBEIMHI PaCTBOPAaMH, B SACTHOCTH, OITHCAHA PO B 3THX IPOLeccax
ancopOnMOHHEIX, TU((Y3HOHRKX H OCMOTHYECKHX CIUIL, B TOM quciie 3aBHCHMOCTD HHTEH-
cuBHOCTH JH((DY3HOHHO-OCMOTHIECKOTO MACCOIIEPEHOCa OT CTENCHH YRIAKHEHHSA TIHHH-
CTEIX HOPOS. o

AXTHBHOE BO3/icHiCTBHE KUIKOCTH BRHPAKACTCA NPOLECCAMH I'MAPATALMA TIOBEPXHO-
CTH IIMHHCTEIX IOPOX, AMCCOLHANMH PacTBOPHUMEIX CONEH, Npolecca MOHHOTO 00MEHa H
XUMHYECKHX MpeBpamennii Bemecrs. Boibmoe 3HadeHHe B 3THX NpoLeccaX HMEIOT €M-
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KOCTh OOMEHHOTO KOMILIEXCZ TJMHMCTBIX MOPOX W COCTaB  xuakocredi. Ilpe-

HMYIIECTBEHHOE BO3ACHCTBHE TEX HIIH MHBIX NIPOLIECCOB, PA3pYIIAONMX NIMHACTYIO OPO-
JY, 3aBHCHT Taloke OT IIyOHHEI €€ 3a/IcTaHns H, COOTBETCTBEHHO, OT JIATOreHe3a, 00ycnos-
JeHHOe pa3ugHoi (OpMOl CBA3H BIAaTH B NIMHACTHIX HOPOJaX.

Pe3ynsTaTel MHOTOWNCICHHBIX MCCNENOBAHUHA JOKA3HIBAIOT CYMIECTBEHHYIO DPONb
OCMOTMYECKHMX TPOLECCOB B IIEPEHOCE BIATH B CHCTEME CKBAXHMHA - nnacT. Hampasnen-
HOCTh ¥ MHTEHCHBHOCTh OCMOTHYCCKHX NICPETOKOB B CKBAXKHHE ONPEICIAIOTCA M3BECTHBI-
M 3akoHamu Bant-T'odda, B.B. Jleparnna, 3akoHaMH TepMoocMoca M 0GpaTHOTO 0cMoca.
MexannsMm ocMoca MOXeET GBITh pasiifdeH M BO MHOTOM 3aBHCHT OT CTPOEHNS MeMOpaHEL.
TToaToMy BaxHEIM JUIS TIOHHMANHS 3aKOHOMEPHOCTEH OCMOTHYECKHX NMPOIECCOB ABIAETCH
YCTaHOBJICHHE CTENEHH YHacTHA B HMX HOJYNIPOHHLAEMEIX IEperopofoK. YCTaHOBAEHO,
910 0bpa3yromuecs Ha HOPOAC TPaHHYHBIE CIOH M CaMy TIMHHCTHIE TOPOAE! 06121a0T
AOCTATOTHO BRICOKAMM MOMyNPOHNIIAEMEIMH CBOlicTBaMu. BpeMs, B TeUeHUE KOTOPOTO OHK
ocTaroTcs cTabIIBHEIMH, B 3HaYHTEINBHOI MEpe 3aBHCHT OT CBOHICTB M cocraBa GypoBoro
pacTBopa, a TakKe NPHPOAS! FIUHUCTRIX MAHEPAIOB MOPOJEI, ONpEAeNTomeif HX crnocob-
HOCTh K (H3UKO-XHMHIECKOMY B3aHMOJEHCTBHIO C KOMITOHeHTaMn GypoBOTO pacTsopa.
Taxoe B3auMopeiicTBME NPHBOIUT K H3MEHECHUIO BOTOMPOHUNIAEMBIX CBOMCTB IPaHMTHBIX
CJI0€B, YTO B KOHEIHOM HTOTE CHIKACT MM YBETHIMBAET TEMN MaccorepeHoca (ysiaaxue-
HES). ' _
B cea31 ¢ BBIIE CKa3aHHBIM OAHHM H3 BO3MOXHBIX IMyTeil pemeHus npo6neMs! rua-
paTanyy DIMHUCTHIX MOPOJ ABNAETCA PEryNHPOBAHHE COCTaBA IPOMBIBOYHEIX XKAAKOCTEH,
OCHOBaHHOE Ha WCIIOJB30BAHHME 32KOHOMEPHOCTEH OCMOTHYECKOT0 MAacconepeHoca B KoM-
IJeKce ¢ HOHOOOMENHEIMH NPOLECCAMH M XMMHIECKHM B32HMOJEHCTBHEM MEXIY KOMIIO-
HEHTAMH CHCTEME! CKBAXHHA — IUTacT.

B koune rass! chopMynHpoBaHEI IEIb M 33291 JIMCCEPTAHOHHOMN PaboTEL.

Bo_BTOpOii_rliaBe NpHBEACHO ONMMCAHME MPUGOPOB M METOMMK, MCTIONE3YEMEIX B
3KCIEpAMEHTANEHOH paboTe mo TeMe ArccepTanmy. B paGoTe MCIIONBE30BaHE KaK TPAIAIH-
OHHEIE METONH MCCNEAOBAHNA IHApaTAAY TIMH ¥ WX MOHOOOMEHHOTO KOMILIEKCa, TaK
CIIeNHANBHEIE METOMB! OMPEAENeHAN CKOPOCTH YRIAKHEHHS TIMHUCTHIX o6pasnos. Texpo-
Jorpdeckne CBOHCTRA GYpOBHIX pacTBOPOB ONPENEC/UINCh CTAaHIAPTHBIME NpubopamH,
BXOZSIIMMH B cocTaB naboparopnii.

Horno-o6MeHHas aKTHBHOCTE IVIMH BO MHOTOM OIIpefieNndeT HX CBOHCTBA H ocobeH-
HOCTH B3auMoOzeiicTBHA ¢ GypOBEIMHE pacTBOpaMH. B cBoro ouepens, AeiicTBue Heoprammye-
CKHX 3IEKTPONMTOB Ha YBIAXKHEHAE TJIHH MOXKET GLITE 06yCIORIEHO TaKHMHU (aKTOpaMH,
KaK 3HaK H BEJMHAHA 3aps/a AOHA, PaaMyc W NOBHXHOCTE HOHA, & TAKKE €ro cnocobrocts
K KOMIUIEKCOOOpa3oBaHmIO ¥ ancopbumm Ha nopuctoif nmosepxnocTd. ITosToMy 3agaueit
ONMCHLIBAEMBIX METOAMK ObIIO: M3yueHWE HAUpABRICHUS MUTPANHY MOHOB B CHCIEME (IJH-
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Ha-pacTBOp»; ACCJICIOBAHME  HM3MEHCHHS KOJHWYECTBCHHOIO M KayeCTBEHHOT'O COCTaBa

MOHHO-OOMEHHOT0 KOMIIIEKca IIMH 1ocie 00paboTky TJIMHBI PACTBOPAMM PasjIMuHOIO Xu-
MHYECKOTO COCTaBa; BBIABIIEHUE CBA3M MEX/Y TOJIYHCHHBIMHI NaHHBIMA 00 M3MEHEHHH HO-
HOOOMEHHOTO KOMILIEKCA B PacTBOPaX C pe3y/bTaTaMH MCCIE0BAHUs CKOPOCTH yBIaXHe-
HUSI TJIHH.

Jinst onpeaesesns HOHHOTO cOCTaBa (MIBTPATA MCIONB30BANTHCH CTAHJAPTHEIE Me-
TO/IB! KHCJIOTHO-OCHOBHOTO KAaUeCTBEHHOTO aHaiu3a. B KkadecTBe HCIBITYEMBIX 06pasios
HCTIOIb30BANACh XIOPHT-THAPOCTIOMUCTas B GEHTOHHTOBAS TITHHEI.

JIst ¥icelieloBaHMS W3MEHEHMsT OOMEHHOTO KOMIUIEKCa IIMHUCTBIX TI0POJ, ocie 00-
PabOTKM 3JIEKTPOTUTCOAEPKAUIMMKI PAacTBOPAMK TPUMEHSIIAch TPAIUIMIOHHAs METOUKa
XUMUYECKOTO aHaIN3a IIIHH.

CrpykTypHBIE H3MEHEHHUS TIIMHECTOTO 00pa3la Iocle ero XUMUYECKOH 06paboTku
HCCIIeOBANINCh METOIOM PEHTTeHOMETPHH, OCHOBAHHOM Ha SBICHMH AU(PAKIUM PEHTTe-
HOBCKHX JTydeif 0T KpHCTaIHdeckoro BeuiecTsa (peppakromerp JPOH-3M).

Jnst ucenen0BaHys YBIAXKHEHHS TTIMHACTRIX 00pasioB npu o6paboTke pacTBopamu
HCTIONB30BAIC JKCIPECC-METON C NpHMEHEHHeM npubopa [UIi ONpeJeieHHs CKOPOCTH
CXBAaTEIBaHHUS lieMeHTa. O6pasibl XJIOPHT-THAPOCIIOAUCTOH OPONB! (KaK UMHUTATOP JIUTH-
(GUUMPOBAHHBIX TIMHHCTHIX ITOPOJ) TOTOBHNHCH B Buje maib meTomoM ¢(GopMOBaHUSL
BIIAXXHOH TJIMHEI B KONbIEBUAHBIX (popmax. Obpasen, BRICYNIEHHBIH Ha BO3AyX€, oMenia-
Csl B CTENMAIBHEIA CTaKaH C pacTBOPAMH Pa3sNHIHOTO COCTABA, YCTAHABIMBANICS HA CTOJIMK
npubopa ¥ no IIKaJle OTMeYalach IIyOMHA IOTPYXKEHHsA HIEHTOPa, HaXOIAIIErocs MO
naBiaeHueM (puc. 1).

Pucynox 1. Ilponuxrosenue uznvl Ha 2ny6uHy yenajicHerus 0pasya anuHbl:
1 — uena npubopa; 2 —yacme 06pasya, He NOOBeP2UIAACA Oelicmeuio pacmeopa; 3 — YIadlCHEHHAA,

HO HeducnepzuposanHas yacmes 0bpasya; 4 — oucnepzuposannas 2uHa

BpeMeHHO# MHTepBaN /UIA HaGTIONEHYA BHIGUPATCA Ha OCHOBAHMH KOHTPOIBHOTO
OmbITA ¢ AUCTHUIMPOBAHHON BojoH. Kak nokasana cepus 9KCIEPHMEHTOB, ONITHMANBHOM, C
TOYKHM 3PEHHS MUHHMH3aLHK TOTPEIIHOCTeH, OKa3anach rirybruHa NPOHMKHOBEHMS PAcTBO-
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pa B IIHHY He MEHee HIeCTH MIUMMETpoB. Ha Menbmreii miry6une #, COOTBETCTBECHHO,

Npy¥ MEHBNIEM BPEMEHH WCHBITAHHA CKOPOCTH YBIAKHEHWA OOpa3NOB 3a4acTylo HE OactT
IOCTOREPHOH HHGOPMaLMK O JanbHeHmel ruparauum.

JlanHas METOMKa NO3BOJMAET OTYIHTH CPABHHTENBLHYIO XapaKTePHCTHKY BO3SHCT-
BHUA PASTAIHEIX PACTBOPOB HA CKOPOCTH YBIAXHCHUA [IIMHHCTOro oGpasla H MoxeT ORITh
HCIONB30BaNa U1 NPeIBapUTENsHOH ONEHKH CKOPOCTH KAalMUIAPHOH NPONMTKH H, KOC-
BEHHO, OTHOCHTENEHOH MRTCHCHBHOCTH BJIArornepeHoca pacTBOpa B CPABHEHHH C JUCTHII-
AUPOBANHON BONOH.

JU1 OIeHKH MHTEHCHBHOCTH YBIaXKHeHUs ofpasua Osut BBenen ko3dduumeHT cxo-

POCTH yBI2OXHeHUs 06pasia pacTBOpOM MO CpaBHeHHIO ¢ Boxoit K, mpn 7 H,0 =T paemsopa -

K = Vyﬂpacmwpa = AHpamwpa 1)
Vm H,0 AH H,0 ’

rae AH 1,00 A pocmeopas TH,0> T pacmeopa = COOTBETCTBEHHO IiIybHHA yBnaxHenws 06-
pasna ¥ BpeMs yBIaxHeHUs o6pasua B MCTHLTHPOBAaHHOMH BOZIE H B pacTBope.

CootrercrBenno, ueM Ommoke K. X enuHune, TeM MeHbIIE HCCHEIyeMBIH pacTBoOp
crnocobeH K npeJOTBPAIICHHIO TISPBHYHOH THAPaTallHH TIMHEI, CBE32uHOH C KammngpHol
nponutko#. [Ipn 3nagennn K, >1 M0oXHO caenaTs BEIBOJ, YTO KOMIIOHEHTH! JaHHOI'O pac-
TBOP3, HAIPOTHB, CIOCOGCTBYIOT THAPATAIMH 06pa3La.

PesysmTatel M3Mepennii OTpaxamich B BUAE rpadHKoB 32BRCHMOCTH ITyOWMHBI yB-
naxHeHHA o6pasua OT BpemeHn IKcro3nmy (4H=f{t)) niay 3aBRCUMOCTA BpEMEHU pa3py-
mienns obpasia oT xonneHTpanmu pacreopa (r=f{C)).

B raaBe 3 npencrariieHsl pe3yabTaTsl IKCICPHMEHTaNbHOH paboTHl 110 HecrenoBa-
HHIO HOHHOI® 0{MeHa B CHCTEME «PacTBOP — IIMRHCTAS [IOPOAa» H CTPYKTYPHBIX H3MEHE-
Buif TIHHACTEIX MHHCPAIOB NMOX AeiCTBHEM PACTBOPOB C MCIIONL30BAHUEM METOINK, OIH-
CaHHE KOTOPHIX IPHBEACHO B III.2.

Habmonenua 3a HOHOOGMEHHEIMH IpOLECCAMM MEXXY TJIMHON M PACTBOPOM IOK2-
3aJH, 970 B JUCTH/LIMPOBAHHON BOJE NPAKTHUCCKA HE SKCTPArHpYIOTCS HOHE W3 TIIMHEL, 2
pasMokanne ofpasna o6ycosneno KamULUAPHEIM CMAHBAHHEM TOBEPXHOCTH MUKPOIIOP H
MHKPOTPEIHH NOPOMEI C MOCICAYIOIMMM BO3HHKHOBCHHEM PaCKIHHMBAIOMMX KAIWILIAD-
HEIX CHJI. B pacTBopax 3/1eKTpONHTOB, IOMHMO IIPOHMKHOBEHHA BOJEI, HAOMIONaeTCH TArKe
HOHOOGMEHHEIH OpO1ece, KOTOPOMY B pasiINdHo}i Mepe CTIOCOOCTBYIOT Te WM MHEIC HOHEL

Jing o6paboTkn XIOPHT-TUAPOCTIONNCTOMN TIIHHEI HCTIONB30BATHCH PacTBOPHL Clie-
JYIOIHX STeKTpoTAToB (B mopsaake yeemraenmt pH): HCl (s mosyaeRns KHCIOTHOI BEI-
Toxku), Al (SO,)s, MgCl,, KCl, (NH,),COs, KOH. Ilpn 3ToM yCTaHOBIEHO, TTO:



9
i 2+, 2+
- B KHCTIOH cpelie IKCTPAarupyrorcd B OCHOBHOM KaTHOHBI (Fe ’3+, Mg™, CaZ+),

KOTOpBIC B IOpofte 06pasyloT MIoX0 PaCTBOPHMBIE CoefUHCHMA (KapGoHaTs); 5 merouoit
cpele aKTHBHO BHITCCHAIOTCS C MOBEPXHOCTH AHHOHEI (CO;Z', SO42', CI), a xaTHoHH OCTa-
10TCA B cocTase o0pa3la ¥ He 0OHapYXHUBAIOTCA B PacTBOpE; '
- HacHIeHHsIe pacTBops! ¢ pH, 6an3koii x cemu, (nanpumep KCI) meHee CKIOHHET K
SKCTPAKIIMM MOHOB M3 IIIMHUCTOM MOPOME MO CPABHEHHIO C Pa30aBIEHHEIMH: B 3TOM CIIy-
uae, N1o-BUAUMOMY, TPeob6IaaloT npoLeccs! ancopéLuy HOHOB U3 PAacTROpa;
- TIPOHCXO/MT aKTUBHAd afacopOIHA IIHHON HOHOB AP u CI'; npakTudecky He afn-
copbupytorcs Honst NH," 1 Mg®"; Bimumo, 3T0 06yciioBIIeHO XHMUYECKHM CPOACTBOM
BETHYMHOM pafuycoB HOHOB (U1 KaTHOHOB, HANPHMep, PagHyChI I AP, Mg?*, NH,* co-
oTBercTBeHHO pasun 0,72; 0,82; 1,42 A); pamnyc Cl” otHocutensno Bemuk (1,81 A), HO Ho-
HEI XJIOP2 MOTYT YAepKHBATECS HA TOBEPXHOCTH NIOP H MHKPOTPEIIMH MOPOXHI 33 CUET U3~
GEITOTHOTO NOJOXHTEIBHOTO 3apsaza KATHOHOB Ha «CKOMAX> CTPYKTYPHBIX 3JIEMCHTOB IIIH-
HHCTBIX MHHEPAIOB;
- 33 c4eT 00pa3s0BaHMA HOBRIX XMMHYECKUX CBA3eil NPOMCXOANT BKIIOYCHHE HOHOB
$0,%, COs> B coctas, CKOpE€ BCEro, HETIIMHHCTBIX MHHEPASIOB. TIOPOXE];
Ha GenToBHTOBOH TiMiie MCIIHTAaHO AgHCTBUE pacTBOPOB, NpefHA3HAaYCHHBIX JUIf
pasbypusanus rauaRcTEIX opox: NaCl, KCl, CaCl,, CH;COONa, KOH, Na;HPO,, MgCl,;
a Taroke, 19 cpasHeHud, pactsopos: NH,Cl, Al(SO,);, MgSO,. Ilpu o6paboTke mMoOEIMH
DPAaCTBOpaMH 3MEKTPOINTOB M3 [IMHEI SKCTPAarMpyloTcsA HOMEL Katnonst (Mg”', Ca®, Fe*"
) 1 announ (SO,%, CI, CO,Z, PO,%). Habmopenus 3a HOHHEIM 0GMEHOM M BHENIHIMH
H3MEHEHHAMI GCHTOHHTa B CpeZie pas/IMYHEIX PACTBOPOB IPUBEJIO K CICTYIONIMM BLHBOJAM. |
s B pacTBOpaX comeil HaTpHA OTMCHYEHA JaCTHYHad IKCTpakuma moos Ca®* u Mg?" m3
CJIHHB! M, BHFIMO, 3aMEHa ¥X Ha HOHBI HATPHA, 4TO HE NPHBOIUT CTaCHIM3aIlMy KpH-
CTAUTMYECKOH CTPYKTYPE MOHTMOpHLIOHWTA. [Iponecc NPOHMKHOBEHAA B GCHTOHHT
I'MIpaTHPOBAHHEIX MOHOB Na', BuuMo, MpeBaTHpYIOT HaX pOLeccoM 3KCTParupoBa-
HUA HOHOB M3 TWIMHE], YTO H BRI3KIBACT €€ CIIBHOe HabyxaHme. CnocoOCTBYET 3TOMY
NPHCYTCTBHE XIOpHA-MOHOB. B ONpeseeHHOI CTeleHH MPEAOTBPANIAIOT SKCTPAKIHIO
HOHOB B pacTop (B ocHoBHOM Ca®*) xapBoHaT-, rupodocdat- 1 AMETAT-HOHEI B COCTA-
se coneii Na,CO;, NaH,P0,, CH;COONa, a npucyrcTBHe Cynb($aT-HOHOB 3HAYHTEIBHO
npegoTBpaiiaeT HabyXaiue, BUIUMO, 33 CUET OIPaHHYEHHA IOABHKXHOCTH HOHOB Ha-
TPpHA.

e CTeneHs DUCNEPTMPOBAHNA JacTHI GEHTOHHTA 3aBHCHT OT HOHHOTO COCTAaBa PacTBOPa:
JMCIIETUPOBAHHUIO CIIOCOOCTBYIOT BCE COMIM HATPUA H XJIOPHA MarHus.

¢ B HaumMeHbIIeH CTENICHH «9KCTPAKIIHM» HOHOB M3 GEHTOHUTOBOM TIHHE criocobcTByrOT
comu MarHus (MgSOy, MgCl,) 1 ruapoxcHI Kams.
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e Obpaborka OeHTOHHTa  pacTBOpaMH HHMXe fIEPEdUCIeHHBIX  JIEKTPOJINTOB

TIPHBOJMT K CTaOHIM3ALMM CTPYKTYPH MORTMOPHINOHATA, CHIXKAIOWEeH o6MeHny10 ak-
THBHOCTb HOHOB OGMEHHOTO koMIxexca rimmsl (Mg, Ca®*)} npH TOCTERYIOMINX KoH-
TaKTax ee ¢ pacTeopamu. lpn stom: MgS0, > KOH > MgCl, > CaCl, > KCl (npu pas-
HBIX 3KBHBAIEHTHEIX KOHIIEHTPALHNIX).
¢ B menounoit cpele uaeT akTusnbii 06Men nonos OH™ Ha aHHOHBI TIMHHCTOH NOPOJIB!
(50,7, CO%, POY).
Taxum 06pa3oM, cnocobHocTh GenTonuTa K HaGyXaHHIO ¥ IUCTIEPTHPOBAHMIO B Cpe-
[i¢ PasIUYHEIX pacTBOpoB ofycnosneHa B 0ombuiel Mepe He COCTABOM 3KCTPArHpOBaHHLIX
MOHOB, a COCTABOM a/icOpOMPOBaHHEIX HOHOB. HanpasneHne M MHTEHCHBHOCTH HOHHOTO
TIOTOKA B CHCTEME IIMHA-PacTBOp 3aBHCHT OT pH, HOHHOTO COCTaBa M KOHIEHTpANUH pac-
TBOPA. _
VupuTeIBasg poih pa3IHIHBIX HOHOB B MOANEPXAHUH CTPYKTYPHI ININHICTOM HOPOAB,
Ha OCHOBAHHMH JAHHBIX JKCNEPUMEHTOB MOXHO NPEMIONOXUTL, IT0, NOMIMO HOHOOOMEH-
HEIX IIPOLIECCOB B IIMHHCTHIX MHHEPAIaX, IPHIMHONR HEYCTOHYMBOCTH NTHHHCTEIX TOPOJ B
IMENOTHOH cpene ABIETCA IKCTPAKIMA aHHOHOB, 2 B KACIOH cpeae — KATHOHOB METAILIOB
N3 NOPOIBI, YTO BIEYET 3a c0GOH M3MEHEHHE XMMMYECKOTO COCTaBa COMYTCTBYIOMMX MH-
Hepanos. 310 Baeder 3a coboli HapylIicHHe HoHHOro (atanca mopoJsl U B HTOTE ABIAETCS
OAHOHN M3 IPHYHH €€ Pa3pylleHus.
HccnenoBanne cTpYKTYPHEIX M3MEHEHHH FIMH 10X RAeliCTBHEM pacTBOPOB MO3BOH-
70 M3YYATH OXMH M3 MEXaHH3MOB Pa3spyllalomero ACHCTBHA MOHOB — AECTaOHIM3ALMIO
KPHCTAUIHYIECKOH CTPYKTYPHI IIIHHEBL
Penrrrenorpagmuecxue ncc1eN0BaNHA TO3BONAIOT ONPEJETHTE, HACKOILKO HHTEH-
CHBHOC H HeoOpaTHMOe BO3/eiiCTBHE OKa3pIBacT MWHEPATH3OBAHEEI pacTBOp Ha IIMHH-
cTyr0 nopoxy. OUeBHIHO, YTO HAMMEHBOICE BO3ZAeicTRHE GYAET OKA3BIBATH TOT SMEKTPO-
JIMT, KOTOPBIH NpON3BeeT HAMMEHBIIEE KOJHYCCTBO CTPYKTYPHBIX U3MEHEHHH TIMHHCTHIX
MHHEPATOB HIH MHHEpanos BKmodeHuH. Hccnemosanocs BosmeficTBE Ha XJIOPHT-
TUAPOCTIOANCTYIO ¥ GEHTOHHTOBYIO THHLI PACTBOPOB COMEH Kans, KANbIUNL, HATPUA, aM-
MOHUS, MATHHA A IHMHKR,  TAloKe THMAPOKCHAA Kalmus 1 PAfa NOMHMMEPHBIX peareHToB. Pe-
3y/IBTaTH HEKOTOPHIX ONpenenenuii mpuseaeHs! B Tabauuax 1, 2.

Tabnuya 1 — Pesyromamel @o30elicmeus pacmeopos s1eKmpoiumog ha obpasey xnopum-
2UOPOCTIOOUCTOT 2IUHBL O JAIHBIM PEHM2EHOCMPYKMYPHO20 GHATU3A

Cocran
Hsmenennst, BLIIBJCHHBbIE penTreHorpadnyeckum Meroaom
pacTBopa
PactBo
p O6pa3zosanue wHTa. ACopOLMA HOHOB KM H XN0pa
KCl1 (0,51)
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IIpodenxcenue mabuuyp 1
Ancop6uus vonos K>SOy H CBA3aHHOE C 3THM M3MCHEHHE CTPYKTYDBI Ka0J -

PacTsop .
K50 HHTA B O0NACTH MANBIX MEKILIOCKOCTHbIX PACCTOAHNI
2804
(0.5m) HepasnoMepHOe yBEIHICHHE MEXIIOCKOCTHOrO PacCTOANMNA B CTPYKTYPE
)|
’ MOHTMOPHIUIOHHTA 3 CuET aAcopGuHH ouos 3nektponnta (K
TTornowenHe ruapaTHPOBAHHBIX HOHOB HaTpys. YacTHuHOe paspylieHne
P KanbuuTa. B CTPYKTYpE FIMHMCTBIX MHHEPANOB HE Ha0nI0AaeTCA CyIEeCTBEH-
aCTBOP N .
HBIX U3MEHEHHIA B 06NIacTH OOIBIMNX MEXILIOCKOCTHRIX PACCTORHMH; pe3ynb-
NaCl (0,51)

T3aTOM HOHHOTIO ofMeHa sBnseTCA YMCHBUIEHUC MCKIUTOCKOCTHOIO PACCTOAHHA

Ha MQIbIX 3HAYCHHAX Y FHAPOCHAOALI H MOHTMOPHJINIOHUTA

Pacrsop | YacTuunoe paspymienie KanbunTa (BOIMOXKHIO IICPEXON KabLMs K3 KapGonara
ZnSOy B cynbdar Kanbuua). YacTHYHOE U3MEHEHHE MENILIOCKOCTHOTO PACCTOSHHUS
(0,51) Ka0;JHHHTA BCIEACTBUE HOHHOrO 0OMeEna

Ananm3 gudpaxTorpamMm Mmokasai claegylomee.
. Hanfonpmue n3MEHEHMS I'MMHHCTBIX MHHEPAIOoB (MOHTMOPHJUIOHI/IT, KaOJIHHﬁT),
CBA3AHHBIC C YMCHBIICHHEM MEXIUIOCKOCTHOIO PAaCCTOAHNA B CTPYKTYPE 3THX MHHEPAIOB,
CpeAH WCCJIENOBAaHHBIX PACTBOPOB BBI3BAI pacTBOp cyinsdata kamus. Mccnegosanus o6-
MEHHOT0 KOMIUIEKCA IIHHLI nociae cfpaborku cynbdaToM Kaausg NMOKa3ano yMeHbIISHHe
ero oGMEHHOH aKTNBHOCTH. YUUTHIBas, 9TO AAHHEIE H3MECHEHHA OJAronpHATHO CKa3BIBAIOT~
¢ Ha YCTOHYMBOCTH ITIMHKCTRIX MHHEPAIOB, MOXHO NPCINION0KHIb, HTO pa3pymIeHue
TIHHHMCTON MopoAsl B JAHHOM clydae o0ycnomiaeHO AecTaGuinsanuel cBi3eH Mexiy
CTPYKTYDHBIMH 3JIEMEHTaMH MHHEPaIOB NOPOIEL.
. H3menenns, npoH3BOAHMEIE XJIOPHAOM Kalid, BHIpOKEHbl Ha PEHTITeHOTpaMMe B
Menbiel CTeNeHH M 3aKII0Yal0OTCA B OCHOBHOM B NPEBpAIleHHU HEKOTOPBIX HCXORHBIX
DIMHHCTEIX MHHEpaioB B winuT. HcciaenoBanne o6MEHHOro KOMILIEKCa TaioKe [OKa3alo
€ro YMeHsIEHHe, 910, BUAUMO, XapaKTePHO VLT BCeX CoIel Kasns.
. PacTtrop xuropuaa HaTpus okasall BO3ACHCTBHE KaK HAa HEKOTOPHIC TJIMHUCTEIE MUHE-
paisl (THAPOCIIONa, MOHTMOPHLIOHUT), TaK U Ha JPYTHE MHHEPATH! Nopons! (KaTbUUT),
KOTOPBIE MOTYT BBLITIONHATH IEMEHTHPYIOILYIO POJTb.
. Heficrere cynpdaTa NMHKA CXOAHO C AcHCTBHEM XJIOPHIA HATPHA C TeM JIMIUG OT/IH-
4HEM, 4TO B HOHOOGMEHHYIO PEAKIMIO C COMBIO UHHKA BCTYNACT TOABKO KAOJIHHUT, ¥ 00MeH
HPOHCXOJMT JHIb B 007JaCTH GONBIINX MEXKIUIOCKOCTHBIX PACCTOSHHIN; BHINMO, 3T0 00y-
CcNoBIICHO GONBIINM 3apA/IOM HOHOB COIH, @ TAKKE J4CTHIHBIM THAPOMH3OM cosielf UHHKA i
CBA3AHHOMN C 3TUM KHCIIOH Ccpeoii pacTBOpa.
. Ecnu roBopntb 0 CIPYKTYPHBEIX M3MEHEHHAX, TO OTMedeHa Oonbias «9yBCTBHTENE-
HOCTH» KAOIMHHTA B COCTaBe JAHHOH INIMHBI K NPHCYTCTBHIO CYynb()aT-HOHOB H MOHTMO-

PHILIOHHTA — K NPHCYTCTBUIO XJI0PHJ-HOHOB.
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. Hammue mnomnmepesix pearentoB (ITAA, KMII, PAC-R) B pacreope He
BBI3BIBACT M3MEHCHUI B CTPYKTYPE DIIMHICTHIX TTOPOJ.
H3menenns, nabmonasumecs B Xoae peHTreHorpagyuecKiX MccaeloBaHmii, nocie

06pabotin 06pa3uoB GeHTOHNTA PACTBOPaMH JIEKTPOINTOB, [0 CPABHEHHMIO C ITATOHHBIM

TpuBeneHs B Ta6. 2. B TaGnuue tamoke HaloTCs BO3MOXHbIE OGBACHEHHS HabmIONaeMbIX

s¢pexros.

Tabnuya 2 — Pesynomanmyr go30eticmgus pacmeopoe s1exmporumos na obpazey berimonu-
ma 1o OanHbIM DEMZeHOCMPYKMYPHOZ0 AHAAN3A

PactBop
ConH

Mzmenemm, BBIABJICHHBIE peﬂ'rrenorpatbn-leclcum METOAOM

NaCl (0,51)

Ancopbuns BonsI MoHTMOpHWINoHHTOM. Habyxanne MOHTMOPHILIOHHTA; NENITH3aLHUS
MOHTMODHIIOHHTA ~ PacTial Ha OTACIBHEIE «HElTyjiKH» - TpexcnoiiHule naketst. Yac-
THYHOE Pa3pyLIeHHE KanbluTa*,

CH;COONa
(0,5m)

Ancopbuus Bogsr MOHTMOpHITOHHTOM. HaGyxaHie MOHTMODHIIOHHTA 32 CHET ajl-
copOUMA BOIbI MIIH THAPATHPOBAHHBIX HOHOB B MEXTIAKeTHOE NPOCTPaHCTBO. Yac-
THYHAS NEITH3aUMA.

NazCO;;
0,5w)

Azcopbuns Boasl MOHTMOPHLUIOHHTOM. HepaBHOMEPHOE H3MCHEHHE MEXILIOCKOCT-
HOTO PACCTOANHS 1 0GYCIOBICHHOE STHM NepasHoMepHoe Habyxanne (ancopGHpyior-
CSl KATHOHBL M MONEKYNIbl BOJBI) M MENTH3AUMA,

Na,HPO,
(©,5m)

He naGmionaeTest HOTNOWEHNE BOIb! HA MAJILIX 3HAUCHMSIX M.1.p. **; OHAKO MEXIY
CTIOAAHBIMY TIaKeTaMy (Ha GOMBIIMX 3HAUCHHAX M.N.p.) IPOHCXORHT NOJHOE (110
CPABHCHHIO C HCXOAHBIM 00PA3LIOM) 32MONHEHNE MOHOMOJIEKYIAPHOTO CI0st MOJIEKY-
n1aMH BOJIbL, YTO 0OBACHAET HaGyXxaHue rIIHHEL

K;SO4
0,54)

OrcyTcTBHE H3MEHEHMI HHTEHCHBHOCTH NHKOB B 001aCTH MAJBIX MEXKILIOCKOCTHEIX
PacCTOSHHIE CBHACTCIBCTBYET O TOM, YTO MOHTMOPHJLIOHHUT HE a1COpOHpyeT Boay,
caM MPEeTePHeBACT U3MCHEHNS: 3HAYHTEIBHAS YaCTh MOHTMOPWUIOHHTA IIEPEXOINT B
unauT. [Iponcxomut nenTr3atms

KOH (0,5u)

Hesnaunrensuas agcopOuyd BOAB MONTMOPHWLIOHMTOM. ViHTeHCHBHEIE HOHOOOMEH-
HBIE ITPOLECCH Y MOHTMOPIIIOHHTA, BO3MOXHO — agcopbuus nonos OH'; ancop6ums
HOHOB KM B MEKIIAKETHOE MPOCTPAHCTBO MONTMOpIwBIonuTa. Ilemrmsamma.

KCl (0,5n)

Vpenndenue cogepxanms ancopGHpoBaHHOi BOIB B MOHTMOPHIUIONHTE. Benenctane
TIPOHUKHOBEHHMA B MEXTIAKSTHOE TIPOCTPAHCTEO MORTMOPIILIOHHTA MOHOB Kanns 0b-
pasyetca ppaxipt GEHTOHUTOBOrO MOPOIKA, B KOTOPO§i HE TOILKO HE IIPOUCXOIHT
HabyXaHus, HO U NPOUCXOIMUT CKATHE CIOEB; HO, BHIMMO, BCICACTBHE HEAOCTATOYHO-
ro KOJH4eCTBa KaJlHA B PACTBOPE MOJHOTO MHIHOHPOBAHHs HAaObyXaHHA HE POUCXO-
auT; Habmonaeres nenrusauwst. OOpa3osanye HeGONBIOTO KOIMUESCTBa WIINTA.

MgClz
(0,5m)

CuisHoe Hanyarme 3a cuer aacopﬁmm BOXBI MEXKIY NTAKCTAMH MOHTMOPHIUIOHHTA,
Yemy, BUIUMO crnocofer BYIOT MOHBI Maruns; NCHTI3auMH HET.
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HIpoodonscenue mabauybr 2

MgSO4 CunbHoe nafyxatuie 3a cueT aAcopOLiii BOJIb! MEXIY NAKETaMy MOHTMOPILLICHHTA,
0,51) yeMy, BHAMMO CIOCOOCTBYI0T HOHBI Maryuis; MENTH3alMA HET.
Ancopbuns Bojbl; HabyxaHue M HEPaBHOMEPHOE AHCTIEPrHPOBAHHE MOHTMOPHIIIOHH-
Al(z(z(z;)s 13, CHILHOE Pa3pyLIEHHE KaIbLHTA., ANCOPOLIT HOHOB ATIOMHHHS M CBA3AIHOE C
9

ITHM yACPKAUHUE B TIOPOAC CYIb(aT-HOHOB,

TTosiBaEHHE TMKOB ¢ MCHBILIMM 3HAYCHHEM M.1.p. — CBHACTEACTBO aXcopOLMn rHapa-
Na;S04 THPOBZHHBIX HOHOB HATPHs (HOHHBIA O0MEH); MOABICHHE THKOB ¢ §O/BLUIMM 3HAYEHH-
©,5u) €M M.1.p. CBA3aHO ¢ HaDyXaHHeM H nenTu3auyeil MonTMopHLIonnta. O6pasoBaHue

coennnenus cocrasa MgS0,4-Na; SO, nH,0.

*¢ pacmeopax ¢ pH, Gauskoil K cemu, wacmuyHoe paspyuienue Kartoyuma o0bACHIEMCA
yacmuynvim pacmeopenuem CaCOjz npu obpabomke pacmeopasu, KpoMme Caysai ¢ pacmeopoM
Cy1bama anoMuURUs, KUCIaA Cpeda KOmopozo cnocobemeyem paznodicenuio Kapborama Karyus;

* ¥ 1D, — MEXCHNOCKOCMHOE PACCIOANYE.

PacTBOpE! 31€KTPONHTOB OKa3bIBAIOT Pa3iUYHOE JACHCTBHE HA MOHTMOPHJLIOHHTO-
BYIO TIMHY M, KaK [0ka3alla peHTTeHOrpaMMa aGCOMOTHBIX MHIMOUTOpoB HaGyxaHus Wi
JIMCTIEPTHPOBAHUA NOZOGHBIX TNHH CPEAN HCTIONb3YEMBIX SIEKTPOIHTOB HeT (1o KpaiHei
MCpe NPH HCTIONBE3YeMEIX KOHLEHTpaunax). OnHako B ACHCTBHH JaHHBIX pacTBOPOB €CTh
ONpeJieNEHHbIE 3aKOHOMEPHOCTH: .

- NPaKTHYECKH BO BCEX pacraopak, conepxanmx Na“, MPOHCXOAUT HHTEHCUBHAA
THApaTalis MOHTMOPHIUIOHUTOBOH TIMHEI ¢ MOCASAYIOIMM CHIBHBIM ee HalyxaHnem; oj-
HAKO B pacTBOpax ruapoopTodocdara n cynsdara HATPHA 3TOT NPOLECC UMEET CBOM 0CO-
OeHHOCTH B CBA3M C TeM, 9TO HOHbI HPO42" " SO42', o6anas GOIBIUMM 3apAIOM H Majoi
TIOABHKHOCTBIO, TI0-BHAMMOMY, HHTMOHPYIOT MHIpaTalliio JAaHHOTO MHHEpaIa, HO TONBKO B
001acTH MalbIX MEXILIOCKOCTHEIX PAacCTOAHUIL, MO3TOMY HabyXaHue C NOCNEAYIONMeH nen-
TH3aUMEH NIPOHCXOMUT TONBKO 33 CYET YBEMHYEHHS MEXNAKeTHOTO paccrosuus Gomee 10
aHTCTpeM;

- XJIOpHJ KaJiua B npuBeAeHHoH koruenTpanud (0,5 1 wmu 3,7 %) He ABuAeTcA uH-
THOMTOPOM paspylIeHHd TMOPOIbI; YaCTHHHEIA Nepexofl CTPYKTYPhl MOHTMOPHJUIOHHTA B
CTPYKTYPY WUIHTA NpeAOTBpaIaeT HHTEHCHBHOE HabyXaHue IJIMHBI, HO HepaBHOMEpHOE
H3MCHEHHE MEXIUIOCKOCTHOrO PAaCCTOAHHA CIIOCOOCTBYET HAPYIIEHHIO CTPYKTYDPEI TIOPOXBI
B 11€JIOM 1 JHCTICPTUPOBAHHI0 OEHTOHUTOBOM TIIHHEL;

- 3HAYNTEIBHOE KOAHYECTBO MINIHTA 00pazoBaioch B pacTBOpE cynndara Kaius B
MEHBILCH CTENIEHH — B pacTBOPE XJIOPHIA KJIMA; TakuM 06paszoM, CyIbgar-HoHbl YCmBa-
10T NErUOupyIolee NeiicTBre Kanus kak MHTHGHTOpa HabyxaHus,

- COM JIBYXBaJEHTHBIX METALIOB (KAJMBIMS M MarHus), HOHK KOTOPEIX, BUAMMO, HE
TIPOHHKAIOT B NMPOMEXYTKM MANLIX MEXKIUIOCKOCTHEIX PAacCTOSHHIT 3NeMEHTapHBIX CJIOCB
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MOHTMOPH/UIONWTA, HO, TEM HE MCHEC, BRI3BIBAIOT YBCIMYEHHC MEXKIITIOCKOCTHOTO

paccTosHUS B MEXIAKETHOM IpocTpaHcTse (anp. > 10 }'&), ABJIAACH NEPEHOCYHKAMH BO-
JBI; IIpA 3TOM HHTEHCHBHOMN 1IeNTH3aHy He Ha6monae1‘cx, T.K. FTHAPaTAPOBANNBIC KaTHO-
HH, BCTPansaich B MEXMaKETHOE TPOCTPAHCTBO, CBA3BIBAIOT (TIAKETH MeXRY coboii;

- CHJIBHBIE pa3pyNICHNs MIPOHM3BENA B OTHOINEHHH TJIHHB! KaK HienoqHas (HanpuMep,
B pactBopax KOH; Na,COs), Tax u kucnas cpena (8 pactsope Aly(SOy);); B Menbmeii cre-
MEHN OTMEYAIHCH CTPYKTYPHEIE H3MCHEHHA MOHTMODIJIIIOHHTA, KOT/Ia cpesia pactBopa Gbl-
na 6mu3ka x nefitpansioit (pH ue 6onee 7-8).

TakuM 06pa3oM, NpA KOHTAKTe MIHHBI ¢ PACTBOPOM, COIEPXKANTEM HOHB! JTEKTPOIIH-
Ta, TPONCXOAUT W3bnpartenbublil HouHklil 06Men. Cocras agcopOHpyeMBIX HOHOB 06yCOB-
JieH ¥X TpHPOMOH (T.e. 3apANOM, pazMepaMi, TIOXBHXHOCTEI0, CIOCOGHOCTBIO K THApara-
IMH K KOMILIeKcooOpa3oBauio ¢ komnonenTamn riaunsl). Cocras necopbHpyeMBIX HOHOB
ofycroBner HOHHO-00MEHHBIM KOMILIIEKCOM CaMoii TSIMHE, @ TAKKe COCTaBOM PacTBopa, C
KOTOPBIM OHa BCTYNaeT BO B3aUMojcicTBHe (B OTHOIIEHMH BO3MOXHOCTH M30MOpQHOro
3aMerieHns). YCTOHIHBOCTD NIHHUCTBIX HOPOX K rHAparannu oGycnoBneHa X cnocoGHo-
CTBIO IIPOTHBOCTOATH AeCTAOHIT3NpPYIOICMY AeiiCTBHIO afCOpPOHPYEMEBIX HOHOB.

" B_ueTBEPTOil_raaBe NpuBCHeHH PE3YIBTATH HCCAEIOBAHMS Pa3PyMICHHS TIMHH-
CTHIX OGpasloB BCNENCTBHE THAPATALMH TIPH KOHTAKTE ¢ BORHBIMH pacTBopaMH H pexo-
MEH/IAIINH [I0 COCTABY HHrHOHTOPOB rHApaTaLiiH.

VlccnenoBanua CKOPOCTH YBIAXHEHHS TNIMHACTBIX 00pa3IioB B pacTBOPax 3IEKTpPO-
JIUTOB MO3BOJHIIH YCTAHOBUTE, 9TO 3aBHCHMOCTD €€ OT KOHIEHTPAHA HOCUT HeJTHHEHHBIA
xapakTtep. K npuMepy, B Tabnnne 3 npuseeHE! pe3yabTaTs! onpeaetenns K, npu obpaGot-
KE TIMHBI PACTBOPAMH XJIOPHIA KATHS.

Tabnuya 3 - 3asucumocme 2aybunel yeradcnenus 06pasya 3a GUKCUPOBAHHBIE NPOMEdNCY-
moK epemeny om KOHYempayuu pacmeopa Xaopuoa hampus

Pacreop K,
NaCl 1% (0,171) 0,98
NaCl 2% (0,52u) 0,98
NaCl 3% (0,38m) 1
NaCl4% (1,251) 1,01
NaCl 5% (1,83n) 1,04
NaCl 6% (2,23n) 1,07
NaCl 7% (2,791) 1,05
NaCl 8% (3,12n) 1,04
NaCl 9% (3,58n) 1,03

I'padugeckoe cpaBHeHue 3navenuit xodpPUUMEHTa AKTUBHOCTH M 3KCIEPHMEH-
TANBHBIX JAaHHBIX O CKOPDOCTH Pa3pylienHs [JHHE B PacTBopax 3JIEKTPOJMTOB TO3BOJHIO



15
CHeNaTth BLIBOA O CBA3M 3THX JBYX QIapaMETPOB PACTBOPOB 3JEKTPOINTOB. Bo

BCEX Cay4dasax HaGJlK)L['deTC)T obpaTiiai CBA3h. CKOPOCTL THApaTauuy IUHED DAcTeT ¢
iy Iy t r

YMCHBIICHHEM K02 HIHEHTa aKTHBROCTH H YMCHBIUIAETCA C €ro yBeaudeHueM (prc. 2).

5 10 15
[—o— ko2, axr —O~ roapebyen | C,%

Pucynok 2. 3asucumocms Ko3gguyuenma axmusnocmu u Ko3gQuiyuenma YerajicHenus on Ko-

Yenumpayuu pacmeopa X10puoa Kampus
Muxn makciMyma Ha rpadHKax, HLTIOCTPUPYIOMIMX HRTEHCHBHOCTH THIApATALH
IJIHHBI, COOTBETCTBYIOT MM GNIM3KHM TOYKaM MHHMMYMA Ha rpadukax w3MeHeHHa kodddu-
IMEATOB akTUBHOCTH. B moboMm ciydae MOKHO NPOBECTH OCh CUMMETPHM, B TOM 4YHCIE H
IS 3MEKTPONUTOB, K03QOHIMEHT aKTHBHOCTH KOTOPHIX C YBEIMUYEHHCM KOHUEHTDAIHK

NOCTOAHHO yOEIBaeT (puc. 3).

AHAUEHMA KOIQhAUNENTOD

I C%

Pucynox 3. 3agucumocms Koahuyuenma GRMUSHOCHU U KOIPGHUYUEHMA YNAHCHERUA OM KOH-
yenmpayuu pacmeopa xnopuoa Kaus
Hrak, nMes reper razaMH cXeMy 3aBUCHMOCTH ko3¢iduunenTa akTHBHOCTH OT KOH-
IEHTPAlMH JUTS PACTBOPOB Kaxoii-mubo cosm, MOXHO MPOTHO3UPOBATE HX ITOBEAEHNE B OT-
HOWICHHH IHApaTaliy TIINH, AMes JTHIIb 2-3 3KCIIepHMEHTATIBHEIE TOHKH.
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Ipr  nccnenoRanun BOBJIG!?CTBI/I}I OHCTIEPCHEBIX CUCTEM H GYPOBBIX pacTeopoB

aapin ACCHCAORA

Ha UHTEHCUBHOCTE YBIaKHEHHS 00pasila XJIOpUT-THAPOCIIIOHCTON TJIMHEL 1O TOH XKe Me-

To/uKe GBLTH NMONytdeHsl CeayoIe AauHse (Tabm. 4).

Tabauya 4 — 3asucumocms Ko guyuenma ckopocmu yenasichenus obpasya 3a uxcupo-
8aHIbBITE NPOMEIICYMOK 6PEMERY OM COCMABA pacmeopa

Ne Koydpdpuumenr
Cocras pacTsopa

n/n yBaAAsKHeHHA K¢

1 Berrronnt+eoma (p=1100 kr/’); NaCl (2%) 1

2 | Bentonnt+eozaa (p=1100 xr/m’) 0,85

3 Benrtonnt+eoaa (p=1100 xr/m’); NaCl (2%); VIIP (1r/n) 0,92

4 Bertonnt+ona (p=1100 kr/m’); 2% MgCl, (2%) 0,77

5 Benrtornt+eoaa (p=1100 xr/m’); 2% CaCl, (2%) 0,77

6 Benrouut+eoaa (p=1100 kr/m’); NaCl (2%); TTAA (0,05%) 0,77

7* | Xnopkaanumesniii p-p: Berronut mo p=1100 xr/m’; CaCly (1%); 0.69
KCCB 5%, KMLI 1%; u3s. monoko 0,3% ’

8 Bentorur+eoga {p=1100 xr/m’); NaCl (2%); TIAA (0,05%); VIL[P 0.62
(Ir/m) . ’

9 | ManorsHHHCTBI PacTBop E: Peyenenun 1020 r/n’; TIAA 2 r/n; KMI] 0.47
2 r/n; KOH no pH 8-9; KCl 2% ’

10* | Jlnrnocyabdonarnsiii p-p: bentount a0 p=1100 xr/m’; KCCB 3%; 0.46
KMI1 0,3%; KOH 0,5% i

11* | M3BecTkoBbiii p-p: Benromur mo p=1100 xr/m’; KCCE 3%; KOH 0.46
0,5%; M38. Mmonoko 2,5% ’

12 | Manoranuuctsiit pactsop II: peyenewsn 1020 kr/m’; Dextrit 4 r/n; 0.41
PAC-R 3 v/n; KOH 5o pH 9; KC1 5% ’

13 | Maxorannucrsiit pacteop IV: poyenesn 1030 kr/m’; Dextrit 4 r/n; 0.4
PAC-R 3 r/n; NaOH no pH 9; runc 1% ’

14* | Xnopkanuessiii p-p: Bentorut ao p=1100 xr/m’; KCI (3%); KCCB 038
3%; KMIL 0,5%; KOH 0,5% ’

15 | Maxormumucrsiii pactsop IIL: poyenennen 1020 kr/M’; Dextrit 4 r/m; 0.38
PAC-R 3 r/n; KOH g0 pH 9; runc 1% ’

* Tpaduyuonnble cocmagbl Gypoesix pacmsopoe (npusedens 017 CPABHERUS).

Anann3 pe3ynsTaToB HMCCIEAOBaHMI TOKa3al, YTo XJIOpHA Hatpud (B JaHHON KOH-

uempaum»x) HE TOJIBKO HC CHIKAET CKOPOCTh ITDOTTUTKH oGpasua, HO, HaNlpOTHB, crocoGeT-

BYeT YCKOPEHHIO 3TOro nporecca. IIpHuuHOlN ABISIOTCA HOHE! HATPAS, OTHOCHTENIBHO JIET-

KO MPOHHKAIONIYE B MEXIUIOCKOCTHOE IIPOCTPAHCTBO TIIMHUCTBIX MHHCPAJIOB M BHITION-

HAIOUINE POJIL «MOHHBIX HaCOCOB», 3aKaTHBAIOMINX BOIY.



17
Haubonee ~ >ddexTuBHRIMM M3 NPHUBEACHHBIX [IA CHIDKEHHA CKOPOCTH

NPOHHKHOBCHMS (UABTPaTa B IIMHY ABAAIOTCR JLOOABKH ConieH ABYABANCHTHBIX HOHOR
Mg2+, Ca®". Pe3ynsTaThl OMBITOB NOKA3aH, 9TO HOHE! MHOTOBATCHTHEIX METALIOB HE CTIO-
€o6CTBYIOT NPOHMKHOBEHHIO MOJIEKYN BOAB! B ITHHHCTHIC CTPYKTYDPHI C MATBIMH MEKILIO-
CKOCTHBIMH PAaCCTOSHHAMYU M CaMH MaJI0 aAcopOHupYIOTCA, B TO BPEMA KaK OAHOBAJICHTHEIC
KaTHOHBI IPOABNAIOT «CBEpXancopOLHOHHbBIE» CIOCOGHOCTH, T. €. HAPSLY C HOHHBIM O0Me-
HOM HMEET MECTO NPEHMYILCCTBCHHOC NIPOHHKHOBEHHE KATHOHOB B IOpO.Y.

JoGarnenne opranmdcckux nomaMepos (IMAA, KMLI), tacoke criocofcTByior cHu-
MEHHIO CKOPOCTH MPONMTKH, 4TO, NO-BHANMOMY, CBA3aHO ¢ MogudUKauyeil NOBepXHOCTH
TIMHKCTON Nopoxk! ¥ o6pa3oBanneM ¢GHIBTPaUNONHOI KOPKH, OrpanuYBaiouieii ruapara-
LMIO ¥ AUCTIEPrHPOBaHHe TIIHH.

CymecrBeHnoe cHIxeHHe Koddduunenta ysaaxuenns K, ¥ MUHIMAIBHEIC CTPYK-
TYpHEIE H3MEHEHHA TIHHHUCTOro o0pasila, NOXTBEPKICHHbIE pe3yIbTaTaMil PEHTICHOMET-
PHH, TIOKA3aIH HOMAUMEP-TIIMHACTHIE PACTBOPEI, B COCTAB KOTOPBIX BKIIOYEH THIIC, YTO 1IO-
3BONAET PEKOMEH/IOBATh UX JUIA MCMONB30BAHHs, B TaCTHOCTH, JUIA BCKPHITHA mutudHuM-
POBaHHbIX TTTHHHCTBIX MTOPOAL.

H3y4eHne ckopocTi OpOoMTKH 00pa3na A0 onpeaeaeHHOH ryOHHbI NO3BONIIO
KOCBEHHO YCTAHOBHTH BIMAHHUC HAa YBAXKHAIOMYIO CIOCOGHOCTH PACTBOPOB 3NMEKTPOJUTOB
O OTHOIIEHHIO K IJINHAM OCMOTRYIECKOTO JaBICHH.

Jits Toro 9TO0H! YCTaHOBHTE ACHCTBHE OCMOTHYIECKHX CHJT, IPIMCHEHE] OBLIN TE XKe
METOZMKM MCCICROBANHUA CKOPOCTH YBIQXHCHHS TJIHMHHCTHIX o0pa3nos. YUuTEIBas, 4TO
CKOpOCTh paspylieHns obpasna GyaeT 3aBHCETh OT KOHIEHTPAUMH PacTBOPa, MOXHO CKa-
3aTh, UTO, €CITH ACHCTBHE OCMOTHYECKHX CHII ACHCTBHTENBHO HMEET MECTO, TO € yBEnnye-
HHeM KOHIeHTpaun 6yer NporcxoanTs 3aMeuIeHHe TIpoliecca THAPATalrH.

Jlns cpaBHEHHS B3STHl PACTBOPEI XJAOpHAa Kayms ¢ KoHnenrpauueii 1-10 %. Ilo pe-
3ynpTaTaM H3MEpPEHHi MOCTpoeH rpadHK 3aBHCHMOCTH BPEMEHH YBIAXKHEHHS MHHICTOrO
o6pasna (no 2, 4, 10 1 12 MM) OT KOHLIEHTpaIMy pacTBopa (puc. 4).

Ha rpagmkax BHIHO, 9TO C YBETW4eHHEM NIyOHHBI NPOTHTKH PasHOCTh KOHUEHTpa-
1Mif pacTBOpOB CKa3kIBaeTCA Bee B GospieH Mepe. JIns oTMeTok «2 MM» B «4 MM» rpaduku
nMeloT Gonee craaXeHHHI XapakTep, T.. Ha HeCONbIIOI TIyOHHE OT MOBEPXHOCTH KOH-
UENTPALHA PacTBOPA SIEKTPOIMTA MPAKTHIECKH HE OKA3LIBACT BIMAHUA HA CKOPOCTh 1IpPO-
HHKHOBEHHH BOABI B CHCTEMY KaIWLISPOB U Top NTHHEL OYeBHAHO, 9TO Ha 3TOi riryGune
OCMOTHYECKHE CHIIBI NPAKTUYCCKH OTCYTCTBYIOT (B CIydae Maloif H cpefHEi CTENeHH yB-
TKHEHHOCTH IVINH).

OzHako ¢ yBesTHIeHHeM ITyOBHBI IPOITUTKH 06pasyeTcs M0CTaTOYHO IHPOKHI yB-
JMKHEHHEIH cNOH, B Npefenax KOTOPOTO BO3MOXHO BO3HHKHOBCHHE OCMOTHYECKHX CHII,

HEKOTOPOE BPEMS NPENSTCTBYIOMNX AATLHEHIIEMY MPOXOXASHHIO BOAH B IIyOOKHE CIIOH.
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Pucynox 4. Bpems paspyuenusi 0bpaszya 21uHbl 00 pasnuiHoll 2nyduHsl

pacmeopam xx:opu()a Kanus

JanpHeifniee TpOJBYKEHHE BOMEL B TMOPORY OOYCIOBNEHO, BYMMO, Pa3pyLICHIEM
HOPORO-KAMMLIAPHON CHCTEMBI Ha JAaHHOM y49acTKe — CHTYalliH, B KOTOPOH OCMOTHYECKOE
TOPMOXKEHHE JabHEHIIET0 MPOJIBIKEHHUS BOABI BIIIYyOh HEOCYIIECTBUMO. TO €CTh IpOJO-
KUTEIBHOCTh BPEMEHY AEHCTBHA YBIAXHEHHOrO CIJOS TIWHBI B POJSM NONYNPOHMI{ASMOM
TIePeropoaKy OyAeT OrpaHM9eHa MHTEHCHBHOCTHIO JCCTPYKTHBHBIX M3MEHEHHH KpuCTam-
JIAIECKOU CTPYKTYPBI TTIMHACTHIX MUHEPAIOB, a TAKXE INOABUXXHOCTEI HOHOB, CO31aI0IIMX
IpafUeHT KOHLEHTPALNi Ha Pa3HBIX CTOPOHAX KAIUILIIPOR.

TakuMm 06pa3oM, IpobNeMoil CTAHOBUTCA HE TOJBKO, @ BEpHEE HE CTOJBKO KOHUEH-
TpaLys, CKOIBKO CIIOCOGHOCTh PAacTBOPA SJEKTPOTNTA KaK MOMKHO JONBIIE TTOAAEPKNBATE
HENOCTHOCTh KaNAJUIIPHOM CHCTEMBI OPOJIBL.

B xoze uccnenosanys JMHAMUKK YBI@XKHEHHUA 00pa3sna 10 0KOHYATEIbHOTO ero pas-
PYLICHHAS YCTaHOBJIEHO, UTO BOJa IPOHUKAET B IVIMHY HepaBHOMepHO (puc. 5).

Ha rpaduxe oT4eTnnBo BHAHBI NEPHONLI OCTAHOBKU YBIaxKHeHws obpa3ua, o6pa-
3YIOIIHE «CTYIEHN», TE€PEMYIOIMECS C IEPHOJAMY YBEIMIEHNA CKOPOCTH NPOMUTKY. AHa-
JOTH9HAsA «CTYNEHIaTOCThY HaOII0qaeTcs U B ONBITAX C PaCTBOPOM XJIOpHAA Kamusd. Vi3me-
HeHHe AWHAMUKM NMPOMUTKH 00pasua MMeeT BOJHOOOpasHbii Xapakrtep. IIpojomxurens-
HOCTb N1ay3 MMeeT TEeHAEHIMIO K POCTY C YBEIWYEeHHEM DIIyGHHBI MPOMUTKA. J{OCTaTOYHO
CTabUIBHO paspymIeHHE TUHEI 3a/1epXKUBAeTCA Ha TTyOHHe He MeHee 9 MM OT HOBEPXHO-

CTH. A BBIPQXEHHOCTH Iay3 (2 MMEHHO HX KOJHYECTBO M IPOJODKUTETBHOCTB) PacTeT C
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yBeNMuEHreM KOHUeHTpauun pactBopa (ot 1 o 10 %). Dro eme pas cBHAETENLCTBYET O

HAIIMYMY OCMOTHYECKHX CHJI. Clle/lyeT OTMETHTD, YTO H3MEHESHHE CKOPOCTY VRIAKHEHUS
TIMHUCTEIX 00pa30B B MeXPENaKCAllMOHHBINA MePHOJ] C POCTOM KOHIEHTpAINH, KaK [oKa3a
IKCIIEPHMEHT, HE CBSI3aHO C H3MEHEHHEM TIPOIOIDKUTETBHOCTH TIEPHOJIOB PETAKCAlN.

Bpemsl, MUH

Pucynox 5. Paspywenue obpasya 2nunsl 6 pacmsope xaopuda nampus (8%)

Cormacno runorese O.K. AHremomyno u Apyrux, poyib IONYIPOHUIIAEMOM MEpero-
POIKHA B NPHUCTBONBHOM 30HE CKBAXKWHBI BBHIMONHSET CIOH, HENOCPEACTBEHHO KOHTAKTH-
pylomui ¢ pactBopom. B 3ToM crmoe Mexay 6YpOBBIM PacTBOPOM H IIOPOBOH JKHMAKOCTBIO
TIOPOIEI MOXET YCTAHOBUTBHCS OCMOTHYECKOE PABHOBECHE, WTO M NOATBEPIKIACT AAHHBINA
9KCTICPHMEHT.

B sToM chiyuae mOmKHA COOMONATHCS 3aKOHOMEPHOCTH: 9EM BBIE KOHIEHTPAIIHS
3JTEKTPOJINTA, TEM BBIIIE OCMOTHIECKOE [aBICHHE PACTBOPA, TEM HONbIe H0LKEH OBITh Me-
PUOI «OCMOTHIECKOH pabOThI» CIIOS TOPOABI, KOHTAKTHUPYIOMIETO ¢ PacTBOPOM. YCTaHOB-
JICHO, OJiHAKO, YTO TpY JalbHEHIIEM MOBHILEHHY KOHIEHTPAIMH PacTBOPOB HE TONBKO HE
Ha0JIOaeTCA CHIDKEHNSI CKOPOCTH THApATalluH TIIHH, HO B HEKOTOPHIX CTydasx, HaobopoT,
paspylieHue oponsl YCKOpsieTes. DT0 0OBACHIETCS TEM, ITO BBICOKO® COAEPHKAHNE NIeK-
TPOJHMTA B PacTBOPE CO3MAET YCIOBHMA Ui YCKOPEHUS XMMHIECKUX TPOIECCOB (B 4acTHO-
CTH, KOMIUTEKCOOOpa3oBaHus), CIIOCODCTBYIOIHUX NadbHEHIIEMY Pa3pYIICHHIO CIPYKTYPhI
rimH. Takum 06pasoM, DanbHelIee TOBBINIEHIE KOHIEHTPAIMH Kakoi-1mbo conu B Gypo-
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© BLINIC ONMpENeNenHOro YPOBHA (V1% OmpeAeNeHHON IPYMIb] JICKTPOIHTOB)

He TONBKO He MMEET CMBICTA, HO M B 3HAUMTEILHON Mepe CHIKaeT MHTHOMpYyoIme cro-
COGHOCTH PacTBOpa.

Tlon neficTBMEM pacKIMHHBAIOMIETO AABICHHA BOABL H HAPYIIEHHA KATHOHHO-
aHHOHHOTO PABHOBECHA B CTPYKTYpe IVIMHE! BEPXHHUI yBAaXHEHHBIH Cloil paspymaercs.
[puuem B pacTROpax coneli ofHoBaTeHTHEX Metamios (K, Na"), ato mpoucxomut He ro-
CTErEeHHO, @ CKaaKk006pa3Ho (3T0 MOATBEPKAAIOT M Pe3yasTaTH OypoBoii pakThkn). [Ipak-
THY9ECKH HE BHIPAXEH (CTYMEHWUaTHIi» XapakTep YBIaxHeHHS npH oOpaboTke MIIMHEI pac-
TBOpPaMYM MHOTOBAJICHTHEIX METAWIIOB, NOCKOJNEKY B PacTBOPaX C ITOIMBATEHTHBIMH KaTHO-
HaMH pa3pymIeHHe BEPXHEr0 YBIDKHEHHOrO CJIOS TIOPOAEI IPOHCXOAMT mocTencHno. Jan-
HbIA (QakT MoXeT ORITh 00BACHEH PasIHTHOl ancopOLUHOHHOH cOCOOHOCTRIO KATHOHOB, &
HMEHHO BBICOKOH CNIOCOGHOCTEIO K TIPOHHKHOBEHHIO B mopoay nonos K 1 Na* u omocu-
TENBHO MaJioH crocoGHOCTLIO K a/ICOpOLHH HOHOB Ca®™ u Mg®. Taxnum obpasoM, neficTene
O/{HOBAJICHTHEIX KaTHOHOB CKAa3RIBAacTCA HA NOCTaTO4HO GOMBINOH TiryOHMHE MX NMPOHMKHO-
BEHHS: pa3pymIaeTcs cpasy Henblii c1oit Nopojs! (X0TS MeXaHM3M TOTO PaspyMICHHA I
conelt KanMs ¥ HaTpHA pasiudeH). A AeiicTBHE MOMMBAIEHTHBIX KaTHOHOB OrpaHHYHBACTCA
TIOBEPXHOCTHEIM CNOEM TITHHEL.

IlpoBefeHHEE HCCAENOBAHMA TO3BOMAIOT CHOPMUPOBATh CIHEAYIOIIME PEKOMEHIa-
IMA K KOHUEHTpaIAM PacTBOPOB COJICH, MCIONB3YyeMBIM I HPHTOTOBIEHMA OYpoBBIX
pacTBopos. T1o HaiiTeHHEIM 3aKOHOMEPHOCTAM MOKHO HPHBECTH HONOOHEIE PEKOMEHAALNN
W JUIS ZPYTHX conell, npescTaBienHbe Tab. 5.

Tabruya 5 ~ Pexomendayuu no anRekmporumxoMy cocmagy gurvmpamos b6ypossix pac~
meopoe

SaexTpoanr PexoMengyeMas KOHUEHTPRIHS
NaCl He menee 10%
KCl 5-7%
CaCl, He menee 10%
MgCl, He menee 6%
MgSO0, He Menee 9 %
CaBr, He menee 11%
MgBr, He menee 7%
Na,S04 He menee 36% (TOXBKO B CHIBHOMHHEDAIH30BAHHLIX PACTBOPAX)
CH3;COONa He menee 8%

‘Hcnions3oBanye OXHOBANCHTHRIX KATUOHOR B PacTBOpax, MPpCAHASHAYCHHREX 1A TN~
TPIQ)HHHPOBQHHHX TJIMH, KaK N0Ka3al Bech KOMIUIEKC MCCIENOBAANH, JODKHO OHITE orpa-



21
HHYEHO,  TIOCKONBKY,  BTATHBASCH B HMHTEHCHBHBIM  MOHHBI  ofOMeH, oOHH

4

HIBAIOT MAKCHMANLIILIE CTPYXTYPHEIE HZMEHeHUS TIIMHUCTRIX W COMYTCTBYIOUINX MUHe-
panos.

Hons! MPOroBaeHTHEIX METALIOB B 3HATHTENEHO MEHbIIEH CTENeH! ancopOupyoT-
¢S ITHHHCTOH 1IOPOJIOH, a TaKKe CHIDKAlOT MHTCHCHBHOCTDH KaTHOH-OOMEHHEIX TIPOLIECCOB B
CHCTEME «TJIHHA-PAcTBOP». B 3TOM cryuae NpoMCXOAAT MeHBIINe CTPYKTYPHLIE Hapyle-
HHS, HEKETH C ONHOBAIECHTHEIMH KaTHOHaMHM. ONTHMATEHO 3TH CBOWCTBA NMpPOABIAIOTCS
TP KOHUEHTpaLHAX, MpHBEASHHEIX B Tab:1.5, K ToMy ske npu RocTaTrogHoi BHCOKOH cTe-
NEHH MOJYNPOHHLIAEMOCTH OHH CIOCOGCTBYIOT BOSHHKHOBEHHIO PA3HOCTH OCMOTHYECKUX
NaBJIeHHi Ha rPAaHMLE Pasfena MEeXIY PacTBOPOM H MacCHBOM HOPO/BI, HENIOCPEACTBEHHO
He KoHTakThpyomed ¢ HuM. IlosToMy npexae, 2eM NOBHIIAT, MUHEPAITH3ALMIO IIPOMEI-
BOYHOI KHAKOCTH, RE06X0MMMO 06eCIETHTH MONYIPOHHIIAEMOCTh GUIBTPALHORHOH KOp-
KH H NIOBEPXHOCTHOTO CJI0S ITHHUCTOH NOPOAL, KOHTAKTHPYIOIEH ¢ PacTBOpOM. 3TO BO3-
MOXHO 33 CUET HCIOIB30BAHMA NOIMMepoB (6HONOMMMEPOB H KPaXMAMBHEIX PeareHToB) U
nobasnerua runca. Iocremunii oHOBpeMEHHO HIpaeT KONEMAaTHPYIONIYIO POib, 3 TaKKe
POJIB HCTOUHHKAE HOHOB KalbIHA.

HexenarensHo npucyrcTeue B $iisTpaTe GypoBOro pacTeopa GONBIIOTO KOTHMYECT-
BA XJIOPHJ/I-WOHOB, AECTaOWIN3UPYIONMX IJIHHACTYI0 nopony. Ilpucyrcrtsue xapGonar-
noHoB nHMMbGepeHTHO, a HaxmuMe docdar-, cynpdar- # aleTaT-HOHOB CIIOCOBCTBYIOT NO-
BBILICHHIO YCTOH4MBOCTH IMTMHKCTO#H MOPOIk! K OCHIIAHUIO,

HeobxomiMo moaepkaHue BOAOPOIHOTO NIOKA3ATENA PaCTBOPA HA ROMYCTHMO HH3-
KOM YpOBHE (OrpaHHIHBAIONIM (GaKTOPOM SBISIOTCS NPOLECC KOPPOIWH METAIUIHIECKOTO
oGopyzmoBannus, 3¢¢eKTHBHOCTS OANMEPOB B 3aBHCHMOCTH OT pH cpems!l B aectpykums
kapGoHaT-colepKamuX KOMIOHEHTOB TOPOALI), T. €. okoio 7—9. Bricokas memounocTs
(u365rTox OH) ripoBOIMpYeT ycKOpeHne HOHOOOGMEHHOTO MpOoLIeCca, HeraTHBHEIM NOCHeN-
CTBHEM KOTOPOTO ABAACTCA AccTabimsupylomee AeiicTBHe rUIPOKCHA-HOHOB Ha MEXKIa-
KETHHIE CBA3M TJIMHHCTRIX MHHEPANOB M NOCIEAYIONMM AucneprupoBanneM. Haiigennsie
BHIIIE 33aKOHOMEPHOCTH TIPHMEHHMEL B CIydae 00paTMOCTH HOHOOOMEHHBIX NPOLECCOB B
cucreMe «Oyposoii pacTBOp — INIRHACTAA TIOPONAY.

Ha ocHoBe koMIUIeKca MCCIeN0BaRUH, BKIIOYAIOMMX H3MCHEHHE HOHHOTO KOMILTEK-
Ca TIMHBI, PEHTTCHOCTPYKTYPHBIE HCCIEOBAHHA; H3YdEeHHE CKOPOCTH YBIIAXKHCHUS TIHHH-
cToro o6pa3ua, MoxeT OHITh PEKOMEHAOBAH MAJIOTIHHUCTEIH pacTsop, colepXxalnuii B CBO-
€M COCTaBe BHLICOKOMOJEKYIAPHBIC pEarcHTH (BOXOPAcTBOPHMBIE MONHCAXapHAIEL, PP
Ie/UTIONO035! H AKPHIIATHY) — And MOIU(HKAIHH NOBEPXHOCTH IMIMHH H YIPOYHCHHA QHIBT-
PALMOHHON KOPKH, H THIIC — KaK aJIre3MOHHBIA KOMbMATAHT ¥ HCTOYHHK HEKOTOPOTO KOJH-
ecTBa MOHOB KAIGIAA. B 9acTHOCTH, MATONTHHKCTELX pacTeop CIeRXYIOMIEro cocrana: bex-
TOHHT 10 p=1020 xr/m’; Dextrit 4 r/n; PAC-R 3 r/m; KOH n0 pH 9; rumc 1 %.
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OCHOBHbIE BbIBO/IbI

1. YcTaHoBnEeHO, YTO O0OBEKTHBHBIM KPHTEPHEM WHTEHCHBHOCTH YBJGXHEHHS TITH-
HUCTBIX MOPOA NIPH B3aHMOAEHCTBUM HX C BOJHBIMH PacTBOPAMU MOXET CYKHTH OIpPEic-
NEMBI SKCIepHMEHTANBHO kK03dduument ckopocTn yraxHerns Ke.

2. DKCHEpPHMEHTANLHO YCTAHOBNIEHO, 9TO B Cliyuac oOpaTHMOCTH HOHOOGMEHHBIX
TIPOLECCOB B CHCTEME TIIMHHCTAs NOPOJa-pacTBOP» C POCTOM KOHUCHTpAUMH HalmonaeT-
ca ofpatHas cBA3b MeXIY KoohGUIHEHTOM aKTHBHOCTH 3JIeKTPOIIATA Y H K03 HIUEHTOM
ckopocTH yBnaxknenns Ke.

3. YcTaHOBIIEHO, UTO B CIydae HeoOpaTIMOCTH HOHOOOMEHHLIX IIPOLECCOB B CHCTE-
Me «BypoBoif pacTBOP-IIIMHHACTAS TIOPOAAY, T.¢. IPH XUMU4EeCKOH peaKlyH, NPHBOIILIEH K
00pa3oBaHUIO HOBLIX COEAMHEHHH, HIET OQHOHANPABICHHH He NOANAIOMHMIiCA peryIupo-
BAHHUIC MpOLece KOMbMATAIMM TIOPOZIHI 32 cueT 06pasoBaHys IIOXO PacCTBOPHMEIX COSOM-
HeHui m160 paspylieHHs HEITIHHUCTEIX MHHEpAIOB.

4. YCTaHOBIEHO, YTO PaCTBOPHI HEKOTOPHIX MEKTPOIUTOB CTAOHIM3UDPYIOT CTPYKTY-
Py TVIMH 33 CYeT CHIKEHHA MHTEHCUBHOCTH MOHOOOMEHHBIX NPOIECCOB B TIHHHCTEIX MH-
Hepanax. Ilo yORIBaHUIO 3TOH CIIOCOGHOCTH 3IEKTPOJIUTH PANKHPYIOTCH B CICTYIOIWMH Py
(TIpy paBHEIX IKBHBANCHTHBIX KOHIICHTPALNAX):

MgS0, > KOH > MgCl, > CaCl, > KCl

5. IoarBepxaeHo, 9T0 A0OABIEHHE THIICA, KOIBMATUPYIOUIETO MOPOY H ABJIAIOMIE-
TOCS HCTOYHHKOM HOHOB KalbIvs, oGecriedHBaeT HHIMOUpOBaHHe THApaTallui TuTHGHIH-
POBaHHbIX IVIHH 1 NOBHIIIaET 3P QeKTHBHOCTS GYPOBBIX PacTBOPOB.

6. VcTaHOBIIGHO, 9TO BO3HMKHOBEHHE OCMOTHYECKMX CHUI, NPOTHROAEHCTBYIOUIMX
NPOJBIDKEHHIO BOJBI B TIOPOLY, BOIMOXKHO NpH 00pa3oBaHUY YBIAKHEHHOTO CIOS TMHBI
He meHee 10-12 mm. [Tpu MeHbINeli ToNMMHE qefiCTRHE OCMOTHISCKUX CHJT NPAaKTHYECKH He
cxaspiBaerca. TakuM 00pa3oM, MOBHIUICHHE MUHEPANH3aNUM PacTBOpa A MOMIEPKAHUA
BBICOKOTO OCMOTHYECKOro JIaBJICHHA LIENecO00pasHo NUILbL B TOM CIyYae, KOrZja COCTaB
¢bunpTpaTa Ha QIMTENBHOE BpeMs crocobeH o6ecnednTs cTabHIBHOCT KANHMUBIPHOIL cHc-
TEMB! YBIAXKHEHHOH ITIHHUCTOH IOpOXEL

7. VCTaHOBIIEHO, UTO IPH WCTIONB30BAaHMH coJlel OJHOBATEHTHEIX METALIOB Habmio-
JaeTcs CTYNEHYaThli XapakTep IMApaTalyy JTUTHGHIHMPOBAHHBIX TIHHUCTHIX TI0pox, 06y-
CJIOBNICHHBIA BEICOKOH NOABHXHOCTBIO H aJcOopOLUAOHHON CrIOCOGHOCTRIO HOHOB KaJMs W
HaTpus. IIponomxuTENLHOCTE MEPHOROB PENAKCALMH PACTET C YBENTMUEHNEM KOHNEHTpa-
npu cond. Ilepuonel penakcanMy 4epenylOTCs ¢ HHTEHCHBHBIM paspyIUeHHEM MOPOXEI,

06yCIIOBNIEHHEIM AUCTIEPrUPOBAHAEM (TIEMTH3ANNEH) INTNHICTOr0 MUHEpAIa.
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8. HokasaHo, wWro HaiMaHe B PacTBOpPE aHHOHOB: Cynbdatos, docraros

aleTaToR ~— MOBHIMAET HHrHOMPYIONMHE CBOHMCIBA INMEKTponnToB. IIpHCyTeTsue xiopua-

HHCTBIX 1IOPOJ.

9. Pa3paGoTaHEl PEKOMEHAZIHNH 110 MHHEPAIH3aIMH QUIBTPATa H KOMIIOHEHTHOMY
€OCTaBy GypoBLIX PaCTBOPOR /14 BCKPHITHA THTH(HUIMPOBaHHBIX TIHH.

10. Paspa6oTana METOAMKa OUEHKH CKOPOCTH YBIOKHEHHA IIMHHCTHIX TIOPOZ, KOTO~
pai B HacToAllee BpeMs MCHonb3yercs B y2eGHOM mpoliecce NO mucummmune «@usuko-
XHMHYECKHE METO/Ib1 60PEOR! € OCTOXHEHNAMI,
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