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BJIUAHUE COIIYTCTBYIOIIINX KOMIIOHEHTOB
HA COPBIINIO MOJIUBJIAT-AHNOHOB 3 BO/IHbIX PACTBOPOB
ITOBEPXHOCTbBIO TUCIIEPCHOTIO JIbJIA
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IToBepXHOCTBD JIbjIa B €CTECTBEHHBIX YCIOBHAX 3€MJIU MOKET BIHATH HA IPUPOJIHBIC MTPOTIECCHI N3-3a aK-
THBHOCTH KBa3WKUJIKON IUIEHKH, MPUCYTCTBYIONIEH HA MOBEPXHOCTH €ro KpuctayioB. B pabore mposeeHo
uceeoBane copoIy 13 PACTBOPOB B BOJe MOAMOAAT-aHoHOB (4-107° MOJIb//1) KBA3MKUAKON IIEHKOI
JICIIEPCHOTO Jibjia B ipucyTeTBum oHosoro asextposmta KCI (11.75 r/100 r Bobl) 1ipu qo6aBieHnn B CUCTe-
My XJIOPHIa MATHUS ¢ KoHIleHTpanueii 10 1072 Mosib/ot unu aranosa 10 10! Mo /i npu remueparype —5.1 °C.
[TokaszaHo, 4TO yBEIUUECHIE COEPIKAHUS XTIOPHIA MATHUS CIIOCOOCTBYET POCTY COPOIIH MOJIMOIAT-aHHOHOB, &
crupra, Ha060poT, oHuKaeT. Pazubie s hexTsl 106aBIsEeMbIX BEIECTB MOTYT ObITh 06YCIIOBJIEHDI PA3JIYHBIM
BJIUSTHUEM MOHOB XJIOPUIA MATHUS U HETUCCOIIMUPOBAHHOTO TIOJISIPHOTO OPTAaHIYECKOTO BEIECTBA HA CTPYKTY-
PY BOJIBI B KBa3IKMAKOI TIJIEHKe, HA XapaKTep PaCTBOPEHUS B HEll HOHOB IPYTHX BEIIECTB, & TAKKE BO3MOKHBIM
B3aMMO/IEVICTBHEM MOJISIPHBIX OPTaHUYECKUX MOJIEKYJI C TOBEPXHOCTBIO YACTHIL IUCIIEPCHOTO JIb/IA.
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THE INFLUENCE OF ACCOMPANYING COMPONENTS ON THE SORPTION
OF MOLYBDATE ANIONS FROM AQUEOUS SOLUTIONS ON DISPERSED ICE SURFACE
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The ice surface in natural environments of the Earth may influence natural processes due to activity of the
quasi-liquid film that is formed on the surface of ice crystals. Sorption of molybdate anions (4-10~° mol /L) from
water solutions by the surface of dispersed ice particles is investigated. Supporting electrolyte is KCI
(11.75 g/100 g of water) with addition of magnesium chloride with concentration not greater than 102 mol/L
or ethanol with concentration not greater than 10~! mol/L. The temperature is —5.1 °C. It has been demon-
strated that increase of the content of magnesium chloride promotes sorption of molybdate anions. In contrast,
increase of the content of alcohol lowers it. Different effects of added substances may be due to the different
degrees of the influence of magnesium chloride ions and undissociated organic substance of the water structure
in the quasi-liquid film on the nature of dissolution of the other substances in it. The polar ethanol molecules
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can interact also with the surface of dispersed particles of ice.
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BBEJIEHUNE

B o630pHoii pabore Ix.T. [ama ¢ coast. [Dash
et al., 2006] nokasaHo, 4TO NPAKTUYECKH KAKIOMY
TBEP/IOMY BEIECTBY CBOHUCTBEHHO Pa3yIoOpsI0UeH-
Hoe (KBa3WMKUJKOE) COCTOSTHUE HAa TMOBEPXHOCTH
KPHUCTAJIJIOB, KOTOPOE TIPOSIBIISETCS TIPU TEMIIepaTy-
pax, OJIM3KHUX K TeMIIepaType ILJIaBJeHII UX B 00be-
Me, U TOJIBKO B TIPUCYTCTBUY TBeP/0H (asbl Belle-
crBa. [Tocientaee 00CTOATENBCTBO TIO3BOJIMIIO HA3BI-
BaTh 9Ty (ha3y HEABTOHOMHOH, T. €. CYIIeCTBYIOIIEH “B
ancamb6Jie” ¢ o6beMHol (haszoil kpucTamia [ Ypycos u
dp., 1997]. HeaBronomuas (haza BObI C IOBBIIIEHHOI
MOJIBUKHOCTHIO MOJIEKYJI, TIOSIBJISIIONIASICS HA T10-
BEPXHOCTH JIbjIa, ObLTa KOJMYECTBEHHO OXapaKTepu-
soBana B.M. KsiuBujze ¢ kosneramu [ Kolividze et al.,
1974], uccyieoBaBIIUMU JieJl, TPAHUYAIINNA C BO3LY-
XOM, (DTOPOIIIIACTOM U IPYTUMU MaTepUaTaMU.

© B.U. @enoceeBa, H.®. Menocees, M.I1. Bypuamesa, 2018

Taxum 06pasoM, HaIure KBasMKUIKOM MIJIEHKH
Ha TIOBEPXHOCTH JIbjIa B 00JIACTH TEMITEPATyp HUKE
TEMIIEPATYPhI €r0 ILJIABJIEHUS SIBJSETCS IaBHO U3-
BecTHBIM (hakToM. KOMITIOHEHTBI TPUPOHON CpeIbI
MOTYT UCIBITBIBATH OMIOCPETOBAHHOE BIUSHUE ITOM
[IJIEHKU, KOTOPO€E MOJKET IPOSIBJISATHCS, HATIPUMED, B
TeYeHUU JIeAHUKOB [Maxapos, @edocees, 1989], B
(hopMupoBaHNT TEOXUMUYECKUX OPEOJIOB PACCESTHUS
PaCTBOPUMBIX XUMUYECKIX BEIECTB B CHEKHOM I10-
KpOBeE OT MOrpeOeHHbBIX PYAHBIX TeJI HJIH HCTOYHUKOB
TeXHOIeHHOTo 3arpsasHenns [Makapos u dp., 1990] n
T. 1. B cBsI3U ¢ 9TUM B 110ocIeIHee BpeMsi BO3POC MHTe-
pec K n3y4eHuio (HU3NKO-XUMUIECKUX CBOUCTB IM0-
BepxHocTH Jibja. Tak, B pabore IO. Tacaku u T. Oxa-
na [ Tasaki, Okada, 2008] paccmarpuBaeTcst BO3MOK-
HOCTH MCITOJIb30BAHUS JMCIIEPCHOTO JbJIa JIa’Ke B

27



B.U. ®E/IOCEEBA U JIP.

KavyecTBe HEMOABIKHON (a3pl B XpoMatorpaduw,
KOT/Ia OJTHIM U3 OCHOBHBIX MEXaHU3MOB y/ep:KIBa-
HUST TIPU pas[eieHuUd KOMIIOHEHTOB TOABUKHOM
(haspr gaBAseTCT UX pacTBOpPeHUE B KBA3WKHUAKOM
mieHke. KpomMe aToTO pacmmpsoTest nccaeoBaHus
MOBEJICHMST TIOBEPXHOCTH JIbIA TT0 OTHOTIEHHIO K XH-
MUYECKUM BEIIECTBAM PA3JUYHOI TIPUPOJIBI B TEMIIE-
PATYPHBIX YCJOBUSAX, IPU KOTOPBIX 3aPOKAAIOTCSA
yacTuibl cHera (cM., Hanpumep, paborsr I1. Exnos-
ckoro [Jedlovszky et al., 2008; Széri, Jedlovszky,
2014]).

Y4actre KBasw:KUKON TIJICHKU JIbJIa B TPUPOJI-
HBIX TIPOIleccax, MPOMCXOASANINX B MEP3JIBIX U TJIs-
MUATBHBIX CHCTEMAX, MOXKET OBITH 00YCIOBIECHO €€
pacTBOpsIONIMMU cBolicTBamMu. Kak nsBectHo, Ko-
adpdunment camoaudhysru MoJieKyJs BOIAbI B KBa-
3UWKUIKON TIJIEHKE JIUTIB Ha TMOPSA0K HIKE, 9eM B
o6branoi Bose [Yuwakosa, 1975], mosTOMY MOXKHO
OBIJIO TPE/ITIOJIATaTh, YTO MIEHKA CocobHa copOrpo-
BaTh PACTBOPSIOIIHECS B BOJIE BEIIECTBA. ITO 1 OBLIO
YCTaHOBJIEHO Ha TIPUMEPE HEKOTOPBIX OPTAaHUYECKUX
KHCJIOT W CIIMPTOB, PACTBOPEHHBIX B THAPOGOOHBIX
pactBopuTessax (Tosayos, rekcan) [Heuaes u op.,
719871]. B 51X yclI0BUAX KBa3WKUIKAS TIIICHKA JTb/la
He “Boamylena” BAUSHIEM KOHTaKTUPYIOLIEro ¢ Heil
pactBopuTtess. [Ipu B3anmoneiicTBUY ¢ AUCTIEPCHBIM
JIJIOM MYPaBbUHOM, YKCYCHOI U TaJOTEHCOIepPIKa-
HIUX YKCYCHBIX KUCJOT, 3TUIOBOTO ¥ METUJIOBOTO
CIIUPTOB HAGJIOMAJICS TIEPEXOJL UX U3 OPTAaHIMIECKOTO
CJIOSl B ITOBEPXHOCTHBIHM KBA3MKU/KUI CJIOHN JIbja.
OKazajioch, 4To JIydiiie BCEro cCopoupyIoTcs Ha JIbLy
Te BEIEeCTBa, KOTOPbIE HE TOJIBKO XOPOIIO PACTBOPS-
I0TCS B BOJIEe, HO M UMEIOT OTHOCUTEIBbHO BBICOKHUIA
koadduiMeHT pacrpeneseHnus MeK/ly BOJOW 1 opra-
HUYeCKuM cioeM [ Cnpasounuk..., 1965]. Takum oGpa-
30M, copOIus BeliecTs OblIa 00yca0BIeHa UX pac-
TBOPEHNEM B KBa3WKHUIKOH mieHke. C pocToM coziep-
JKaHMS TAaKUX BEIECTB, HAITPUMeP TPUXJIOPYKCYCHOM
KHMCJIOTBI, B cHCTEeMe HabI0ag0Ch TO/AIIIaBIeHUE
JIICIIEPCHOTO Jibjla ¢ 0Opa3oBaHueM 0ObeMHON (hasbl
BOJHOTO pacTBopa BemecTsal. Bpito Takske mokasano,
YTO KBA3WKHU/AKAS TIIEHKA MCYe3aeT MoCIe ITUTeb-
HOTO (2—2.5 MecsI11a) BbIIePKUBAHUST TIPU TeMITEpa-
typax HuKe —40 °C u cHOBa BO3POKAAETCS TIPH [10-
CTUKEHUH GoJiee BRICOKUX OTPHUIIATETBHBIX TEMITEPa-
Typ (-2, =5, =10 °C). OT™MeUeHo, 4TO IJIUTETHHOCTD
Mepuo/ia BpeMeH! 10 BO3POKIEHUS MJIEHKH CYIIe-
CTBEHHO 3aBUCHUT OT TeMIIePaTypbl U BO3PACTAET C
ee moHmkenneM. [1oaToMy 04eBHUIHO, YTO TTOBEPX-
HOCTHAs TIJIEHKA JIb/Ia MPOSIBJISIET PACTBOPSIOIIIE
CBOIICTBA, 1 e COCTOsIHUE 3aBUCUT OT YCJIOBUI OKPY-
JKaroten cpeibl. Kak mpu oXJtask/IeHuH, Tak 1 Py Ha-
IPEBAaHUU CUCTEMA IOCTUTAET PABHOBECHS Yepes TIPo-
MEXKYTOK BpeMeHU, 00YCIOBICHHbII 3HAUCHUEM TEM-
epaTyphbl OIBITA.

Jliist Toro uTOOBI HOBBIE 3HAHUS ObLIN OOJIee TIPH-
JIO)KMMBI K €CTECTBEHHBIM BOZOCOIEPKAIUM CHCTE-
MaM, HeOOXOIMMO TIPOBECTH UCCJIEIOBAHIE CBOWCTB
[MOBEPXHOCTHU HA TPaHUIle Pa3/esa Jbla ¢ BOLHBIM
pactBopoMm. Hannune hazoBoii rpanuiib “sien—Bo/-
HBI pacTBOpP” BO3MOYKHO, €CJIM B BOJHOU CHCTEMe
nmMeeTcs coJib ((POHOBBIN TEKTPOJIUT) B KOJUIECTBE,
cOOTBeTCTBYIOIIEM (Da30BOI uarpamme “coib—Boja”
[ Cnpasounux..., 1965]. Takas nuarpamma orobpaskaer
3aBHCHUMOCTD TEMIIEPATyPbl 00pa3oBaHUsT TBEPION
baser (J1eq mK COJIB) OT COCTAaBa BOAHOTO PACTBOPA
npu usMeHennu temmepatypol. Ha ocHose obmumx
MIPaBUJI O COCYNIECTBOBAHUN (Da3 U ¢ YIETOM Pe3yJih-
TATOB UCCJIEI0OBAHNUS COPOIMN JIbOM OPraHUYeCKUX
BEIIECTB 13 ruipohoOHOr0 PACTBOPUTEIS TOJIATAEM,
YTO B BOJHOM cpejie IepPeXOIHbIN CJI01 Ha TTOBEPXHOC-
TH YaCTHUIL JIbJa TeM OoJee IOJIKEH CYIECTBOBATD.

W3BecTHO, YTO Ba;KHOHM XapaKTePUCTUKON BOJ-
HOI CpeJIbl SABJIIETCST BOJIOPO/IHBIN 1ToKka3aresib (pH),
1moaToMy ObLI0 M3ydeno Biusinue pH Ha copOumio
JbJoM Moanbpar-annonoB | @edoceesa, Dedocees,
2010]. CoctaB 9TUX NOHOB HEe MEHSIETCST B IMUPOKOM
MHTEepPBaJie KUCJIOTHOCTH CPEIbl, T0OITOMY UX MOKHO
UCII0JI30BATh B KAUECTBE UHAUKATOPA, OTPAKAIOIIe-
ro Kakue-1nbo M3MEHEHUsT Ha TPAHUIE PACTBOPA CO
J610M ((DOHOBBIH BJIEKTPOJUT—XJIOPU KT ) IO
Bimstarem pH.

Cop6uus MoaubaaT-aHNOHOB YBEJIMINBAIACH C
poctom pH cpesbpl u yMeHbIasmach ¢ TOHUKEHUEM
temuepatypst (ot —1.7 1o —5.2 °C) B npezenax obJac-
TH, 6IM3KOIT K TeMIIepaType IIaBIeHUs JIbIa. Xapak-
TEP 3aBUCUMOCTU COPOIUU UCCIIEYEMbBIX HOHOB OT
pH Mor 6bITh 00YCJIOBJIEH BIMSIHIEM KOHIIEHTPAIIUN
TUIPOKCUIIbHBIX MOHOB, KOTOPbIE TPOHUKAIOT B KBa-
3WKHUKYIO TIJIEHKY JIb/Ia, Ha ee Tosmuny. [lo-Bunu-
MOMY, 9TU UOHBI, IEPEXOJIsl U3 PACTBOPA B IJIEHKY KaK
PaCTBOPSIONIYIO CPELY, BCJAEICTBUAE CBOETO CUIIBHOTO
“cTpykTypupyoIiero” BosaeiicTBus Ha Boay | Psady-
xun, 2002] crioco6CTBYIOT AOIIOJIHUTENbHOMY MO/~
[JIABJIEHUIO CJIOEB Jib/Ia, IIPUJIETAIONINX K ILJIEHKE.
[Ipu yBeMueHny TOMUHBI TITIEHKHA COOTBETCTBEHHO
BO3PACTajIO KOJMYECTBO COPOUPOBAHHBIX MOJIUOIAT-
AHNOHOB.

BoiBog 0 cyIiecTBEHHOM BJIUSTHUU THIPOKCHU/I-
AHUOHOB Ha CTPYKTYPY BObBI ObLI c(hOPMYJIUPOBAH
Py aHa/IM3e U3MEHEHU I aHTAIbIIUU TIPH 06pa3oBa-
HUU BOJIHBIX PACTBOPOB PAa3HBIX HEOPTAHUYECKUX CO-
equnenuii [ Cnpasounux..., 1965]. [lng nonyyenus
cepyy pacTBOPOB ¢ pasHbiMU 3HaueHusimu pH B pabo-
Te [ Dedoceesa, Dedocees, 2010] uctonb3oBacs TH-
poxcun kamus. 7151 9TOro coequHeHns U3MeHEeHUe
SHTAJIBIINU IIPU PACTBOPEHUU B BOJIE UMEET OTPUILA-
tenbiyio Benuunny (—53.86 k/lx/Mouib), uTo cBUzIE-
TEJTBCTBYET O CUJIBHOM CTPYKTYPUPYIONIEM BIUSHUN
MOHOB Ha Boxy. OCHOBHAs POJIb IIPU 9TOM JIOJIKHA

1 B orimmune or pacTBOpa B KBa3WKUIKON I1IJICHKE, obbeMHast cbasa BO/IHOT'O paCTBOpPa MOJKET OBITH OT/ieJieHa 1 CylIeCTBOBATh

aBTOHOMHO.
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OBITH OTBE/eHA THIPOKCH/-aHHOHAM. BoJibliiue 1o
pasMepy MOHBI KaJlus THAPATUPYIOTCS c1abo, TT09TO-
MY WX BJIMSHUE HA 9HTAJIBIINIO PACTBOPEHUS HEBeJIH-
Ko. [lyig mpoBepKu Te3uca o BAUSHUM HA TJICHKY J10-
6aBJISIEMBIX B CHCTEMY BEIIECTB, KOTOPBIE “CTPYKTY-
pupytotr” Boay, ObLIN MPOBEIEHbI JOMOJHUTEIbHbIE
9KCIIEPUMEHTBHI.

TEXHHUKA ITPOBEJEHN S COPBIIMOHHDBIX
IKCIIEPUMEHTOB

Ha ocHoBe ananmsa uaMeHeHWIT SHTAIBIUH TIPU
PacTBOPEHUHU B BOJIE PA3HBIX COCAMHEHUN OBLIN BbI-
OpaHbl XJIOPUJ] MATHUSI ¥ STUJIOBBIN CIIUPT, CIIOCO6-
Hble OKAa3bIBATDh BJIMSAHUE HA CTPYKTYPY Boabl. [Ipu
PacTBOPEHWH TEPBOTO M3 HUX M3MEHEHUEe dHTAIh-
nuu cocrapasier —151.5 k[ /M0Jb, BTOPOTO
—11.195 x/I:x/moab [ Cnpasounuk..., 1965]. Konnue-
CTBO XJIOPU/Ia MarHusi WJIH 3TaHOJIa BBIOMPAIOCh Ta-
KIM, 4TOOBI X KOHIIEHTPAIK ObLINM HEOOJIBIINME BO
nsbexaHme NCKaKEHUs COCTOSTHUS CUCTEMBI “BOJIa—
(onoBbI# s1eKTpOIUT”. B KavecTBe MOCIEIHETO HC-
MTOJTB30BAJICST TAKIKE XJTOPUJ] KNS C KOHTIEHTPAIINEi,
COOTBETCTBYIONIE! TeMIIepaType UCCIe0BAHUS CUC-
tembl (—5.1 °C) [ Cnpasounuxk..., 1965].

TexHuka MpoBeeHIsT COPOIIUOHHBIX HKCIIEPH-
MEHTOB 3aKJiovajach B ciemayionemM. PacTBopsI ¢
(HOHOBBIM IEKTPOTUTOM, COMEPIKAIIIAM MOJUOIAT-
AHMOHBI, A TaKKe J06aBICHHbIE XJIOPU MArHUS WU
HTAHOJI, TOMEIAJN B TTOJ3eMHY0 JTabopaToputo Hc-
TUTYTa MEP3JIOTOBEIEHNs, TIe B TeYEHUE BCETO TOIA
TeMIeparypa Obljia oTpunaTebHoii (1o —5.5 °C). e-
pe3 9KCIePUMEHTATHHO YCTAHOBIEHHBIM UHTEPBAT
BpeMEHU, OCTATOUHBIH [IJIsT TOCTUKEHUST TeMITepa-
TYpHOTO paBHOBecHus (4 9), B KOHTPOJIbHBIE U MCCJIe-
JIyeMbIe PAcTBOPBI (110 25 MJI) € [eJIBI0 YCTAHOBJIEHUST
(hazosoro paBHOBecHs 100ABIISAIN JbAUHKUA MACCOT
3 T, IPUTOTOBJIEHHbIE U3 TUCTULIUPOBAHHON BOJIbI.
Yepes cyTKH BO BCE UCCIELyeMble PACTBOPHI 106aB-
s 6 T TUCTIEPCHOTO JIb/Ia, B KAYeCTBE KOTOPOTO HC-
MOJIb30BAJINCH 06PasIbl CHEera, 0TOGPaHHbIE 32 TOPO-
JIOM C TIOZIBETPEHHON CTOPOHBI MOCJE ITUTETHHOTO
obmbHOTO cHeronaza. Crieyer OTMETHTb, 4TO MOCTIe
orbopa 06pasibl CHETa BBIIEPKUBAINCH B HOBBIX
TeMITepaTyPHO-BIAKHOCTHBIX YCIOBUIX MTO3EMHO
J1abopaTopuy He MEHee MeCSIIA.

3aTeM Yepe3 CyTKU KOHTPOJbHbBIE U WCCIenye-
MBI€ PACTBOPBI OT/IEJISJIN OT TBEPAOH a3kl U aHATH-
3UPOBAJIM Ha IPUCYTCTBUE MOJIMOIAT-aHMOHOB (HOTO-
MeTpudeckuM MetonoM [JAypve, 1984]. Copbuposan-
HOE JUCIEPCHBIM JIBJOM KOJUYECTBO MOJUOICHA
OTIPEIeISIIIN TI0 PA3HUIIe KOHI[CHTPAIINI B KOHTPOJIb-
HOM U UCCJIEyEMOM PACTBOPAX [IJIsT KAXKIOH UCXO/I-
HOW KOHIIEHTPAINK J00ABJIEHHOTO XJIOPUIa MATHIIS
WJIN ATaHoJa. PaBHOBECHOE co/iepsKaHue TIOCTeTHUX B
pacTBopax He aHATM3UPOBasoch. OTMETHM, UTO pe-

3yJIbTAaThl COPOIIMOHHBIX MCCIIE0BAHUN ¢ T0baBIIe-
HUEM B CUCTEMY XJIOPM/Ia MAarHUsT UJIM 9TAHOJIA Jac-
tano (miast MgCly) onybaukosansl [ D@edoceesa u
dp., 2015], ogHako paccMarpuBaTh UX HAJO B COBO-
KYIMHOCTH [0 IPUYUHE PA3HOTO BJIUSHUS N00aBIIsie-
MBIX KOMIIOHEHTOB.

PE3YJbTATbBI COPBIITMOHHBIX
MCCJIEJIOBAHUIT U OBCYKJIEHUE

Pesybrarhbl COPOIIMOHHBIX 9KCIIEPUMEHTOB CBU-
JETEJIbCTBYIOT, UTO C YBEJIMUYEHUEM KOHIIEHTPAIUH
WOHOB Martusi B UCXOTHOM PAaCTBOPE KOJTMUECTBO MO-
ambaeHa, copOMPOBAHHOTO HA MOBEPXHOCTH YaCTUI]
JIbJIA, KaK U B CJIydae ¢ THAPOKCUI-aHMOHAMH, BO3pac-
TAET, UTO XOPOIIO BITUCHIBAETCS B TPEITOIATAEMYIO
CXeMy BJIUSHU A00aBJIeHHOH conn (CM. PUCYHOK).
[To-BuanMoMy, KATUOHBI MATHUSI, TAKIKE MOCTYIIAIO-
e B KBa3WKU/KYIO TJIEHKY, BBI3BIBAIOT N3MEHCHUE
CTPYKTYPBI 3TOTO cjiosi. CTenenb BAUSHUS KOMIIO-
HEHTOB Ha CTPYKTYPY BOJBI MOKET OBITh OXapaKTepHU-
30BaHa 3HayeHueM “uucsa rugapatanun’ [Aganacves,
Yemunos, 2011], koTopoe s XJI0PHUIa MaTHUS CO-
crapiisieT 32.4. ITO CyIeCTBEHHO BBITIIE, YeM /I o-
HoBoro aaexkrposuta (15.5) npu konuentpaunun KCl
10 yCJIOBUAM aKcriepuMenTa. OTciosia cieyeT, 4To B
MPUCYTCTBUU XJIOPU/IA MAaTHUS JIOJKHO TaKKe MPO-
HUCXOAUTD TOJATLIABIEHUE TTPUJIETAIONINX K TJIEHKE
cnoes o6beMHOTO abAaZ. IIpy BHOBL yCTAaHOBUB-
IIeMCcs PaBHOBECHUHM TOJIIMHA TIEPEXOIHON TIJICHKH U,
COOTBETCTBEHHO, COPOIIHS MOHOB MO0 ICHA BO3-
pacraior.

Hanuuwne aTUI0BOTO CIUPTA B UCXOJHOM pac-
TBOPE B TOM K€ MHTEPBaJie KOHIIEHTPAIUI TPUBEJIO
K MPOTUBOTIOJIOKHOMY Pe3YyJIbTaTy (CM. PUCYHOK).
C yBeanyeHneM KOHI[EHTPAILUU CIIUPTa COPOIUs
nonoB MosubaeHa ymenbinaercs. O0bsacHEHe OCHO-

124 /1

Mvio < 10°, Monb/r
(o]

T

-4 -3 -2 -1

Ig C, monb/n
3aBucumocTs copOuuu Moan6aaT-annoHoB (Iy;,)
Ha IMOBEPXHOCTHU JUCIIEPCHOTO Jb/la OT I/ICXOZ[HOﬁ
kounenrpanun (C) no6asrennoro B pacrsop MgCl,
(7) wm atunosoro cnupta (2).
Temmneparypa —5.1 °C; honosbrit asexrpoant — KCl; koHreHT-
parus MOO? pasHa 4-10~> Mob /1.

2 O6beMHblii JIe] — JieJl, UIMEIONINii YIIOPSAJ0UEHHYIO CTPYKTYDY, CBOCTBEHHYIO 3TOM (ase B 0GbeMe (B OTIHYKE OT PasyIo-
PSIIOYEHHOTO CJIOSI HA [TOBEPXHOCTH, KOTOPbIiT CYIECTBYET TOJIBKO B IPUCYTCTBUN KPUCTAILIIOB 00BEMHOTO JIbJIA).
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BaHO Ha aHaJiu3e CIPABOUYHBIX AaHHBIX [Cnpasoy-
HUK..., 1965] 110 pacCTBOPUMOCTH COJIei B CMEIIaHHOM
pacTBOpHTEJIE BOIA—CIIUPT, KOTOPbIE TIOKA3BIBAIOT,
YTO PACTBOPUMOCTD COJiell ¢ BbIpA)KEHHOW MOHHOU
CBSI3BIO C YBEJIMUYEHUEM COJIEPKAHUS CIIUPTA PE3KO
najaet. HampoTus, coymu TSKENTBIX METATIIOB, B KOTO-
PBIX CBSI3M IMEIOT 3HAUUTEIbHYIO CTETIeHb KOBAJIEHT-
HOCTH, C POCTOM COJIeP;KaHuUsI CIIUPTA B BOJIE PACTBO-
PSIIOTCSE HaMHOTO Jrydtire. Takum 06pa3oM, HaJinume
CIIMPTa B KBa3WKKM/IKOI TIJICHKE Jibjla 00YCJIOBINBAET
[POSIBJIEHNE 9TOU Cpeoil HeKoTopoil “GobHocTr” 110
OTHOIIIEHUIO K HOHHBIM HEOPIaHUYeCKUM BEIIECTBAM.

[Mo-BupnuMomMy, TOJNSAPHBIE TUAPOKCHJIbHBIE
rpynnsl —OH monexkyapt cnupra (C,H;OH) 1o-
NOGHO THAPOKCUIBHBIM MOHAM B KAKOW-TO CTETEHH
JIOJDKHBL HAPYIIATh PABHOBECHE HA TPAaHUIlE KBAa3U-
JKUJIKOU TIJIEHKH JIbJIA C eT0 TBePIoii (Da3oit, IpUBO/Is
K YBEJIMUEHUIO TOJMUHBI iieHkn. Ha pucynke (kpu-
Bast 2) HabJII0/IAeTCsT MOBBIIIEHHOE KOJUYECTBO COP-
OUPOBAHHOIO MOJIMOAEHA IIPY HU3KON KOHIIEHTPALAU
aTaHo/a B ucxoanoM pacrsope. Oxnaxo rugpodos-
nag yactb mMoJiekyJnl (CyHs—) nporusozgeiictsyer
YTOJIIEHWIO TIIEHKH, TPUBOIST K YMEHBIIEHHIO COPO-
UK MOHHBIX BelecTs. Buino, 4o npu 6oiee BbICO-
KUX KOHI[EHTPaLMAX cHUpra copobuus Moaubaar-
AHUOHOB CYIIeCTBEHHO HIKe. CoTJIacHO JIUTEpaTyp-
HBIM AaHHBIM [Bepeocnuxos, 2011], ruapodobubie
B3aMMO/IEIICTBUS B BOJHbBIX PACTBOPAX BEIECTB AHEP-
FeTUYECKH CITOCOOCTBYIOT BOCCTAHOBJIEHUIO CTPYK-
Typbl Boabl. CiieloBaTeNbHO, HAJUUME B CHCTEME
PaCTBOPUMBIX HEAMCCOIMIPOBAHHBIX COEAMHEHUI C
rugipoOUIbHBIMU 1 THAPOGDOOHBIMU TPYTIIAMU B MO-
JieKyJie B 3aBUCUMOCTH OT KOHIIEHTPAI[UU MOTYT OKa-
3bIBATh JIBOSIKOE BJIUSHUE HA COCTOSTHUE KBA3WKU]I-
KO IJIEHKHU Ha TpaHuIle “ien—pacTBop’.

O pa3HoOM BJIMSHUY XJIOPUIA MATHUS U 9TAHOJIA
Ha KBa3WKU/KYIO IJIEHKY B COPOIMOHHBIX 9KCIIEPHU-
MEHTaX W Ha CHCTEMY B I[€JIOM CBU/IETEIHCTBYET TaK-
JKe TOBE/IEHNe YaCTHUI CHera mocJie copbuun. B mpu-
CYTCTBUU XJIOPU/IA MATHUST YACTHUIIBI CHETA B BOJAHOM
pacrBope KCI pazobiueHsr, T. €. OHU rUAPOPUIIHHBL.
[Ipu Hamuum aTaHOIA OHU arPErUPYIOTCS, UTO MO-
KeT HabIoAaThest pu TuAPohodU3anuu MOBEpX-
HOCTH YaCTHUI[ CHETa BCJEICTBUE afcopOIy Ha Heil
MOJIEKYJT criupTa. [TOHSTHO, 4TO afcOPOIUsT MOKET
OCYIIECTBISTHCS OCPEACTBOM 00pasoBaHust BOJIO-
POIHBIX CBsI3€l MEXK/1Y THAPOKCHIIbHBIMU IPYTIIIAMU
MOJIEKYJI CITUPTA W BOJBI JKUIKOTOAOOHO TIIEHKH.
Tunpodobubie atuabhbe (CyHs—) TpyIIb Ipu aTOM
OKa3bIBAIOTCST 0OPAIleHHBIMU K BOAHOMY PacTBOPY,
YTO ¥ NPUBOJAUT K arpernpoBaHUIO YACTHI] CHETA B
BOJHOI cpejie. ITU TIPEATIONOKEHH TPEOYIOT Mpo-
BEPKU B aHAJIOTUYHBIX 9KCIIEPUMEHTAX C UCTIOTH30Ba-
HUEM Pa3HbIX OPTaHUYECKUX BelecTB. Bo3MOKHOCTD
COpOIUU HU3KOMOJIEKYJIIPHBIX CIIUPTOB U3 OPraHu-
YeCKOTO0 CJIOS KBA3WIKUIKOU IIJIEHKOM JIb/la [TOKa3aHa
B [@edoceesa u dp., 1977]. Ancopbuus ciuproB Ha
MMOBEPXHOCTHU JIbJIa, COTJIACHO JIUTEPATYPHBIM J[aH-
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HbIM, U3y4aJach JIUIIb U3 ra30Boil (ha3bl U IPH 10-
cratoyHo HU3KUX (213-243 K) tremnepartypax (cMm.,
Hanpumep, pabory M. Kep6para [Kerbrat et al.,
2007)).

BbIBO/IbI

Takum 06pasoM, Ha IpUMepe COPOLUKT MOJTUO-
JIaT-aHUOHOB II0Ka3aHO, YTO, BO-IIEPBBIX, IEPEXOAHAS,
TaK HasblBaeMasl KBa3UKU/IKasl, TLIEHKA CYIECTBYET
Ha [OBEPXHOCTH JIbJa, KOTOPbIil [PAHUYUT € BOAHBIM
pacTBOpOM, cogepsKauM (GOHOBBIN SIEKTPOJINT, 1,
BO-BTOPbIX, IJIEHKA [IPOSIBJISIET COPOUPYIOIINE CBOM-
CTBa, XapaKTep KOTOPHIX MOKET MEHSITHCS B 3aBUCHU-
MOCTH OT CBOHCTB COCYIIECTBYIOIIUX B CHCTEME PACT-
BOPUMBIX KOMIIOHEHTOB U UX KoHIleHTpauuu. [Ipu
Ha/IM4YNHW BEMIECTB, KOTOPbIC HE ANCCONNUDPYIOT, HO
UMEIOT MOJIIPHYIO U HEIIOJIAPHYIO TPYIIIIbL, BO3MOMKHA
a/IcOPOIIS MX MOJIEKYJI Ha TPAHUIIE Pas3jiesia YaCTUI
JIbJIa ¢ BOAHBIM pacTBopoM. IIpuobperaemslil mpu
9TOM TUAPOMOOHBII XapaKTep MOBEPXHOCTH YACTHI]
[PEIITCTBYET MUTPALMK B [IJIEHKY HOHOB HEOPTaHMU-
YECKUX COeIMHEHN.

[ToaTBepsKAeHNEeM MPAKTUYECKON 3HAYUMOCTH
npoBenernss GU3UKO-XUMUIECKUX UCCJIE[OBAHUN
CBOﬁCTB KBaSH)KHlIKOﬁ IJIEHKW JIbJla B PAa3JIMYHbBIX
YCJIOBUSAX MOTYT CJIYKUTDh Pe3yJIbTaThl paHee IpoBe-
JAECHHDbIX HaTyprIX 9KCIIEPUMEHTOB IT10 N3y4€eHun1o M-
rpalyy HOHOB 30JI0TA U3 MOACTUIAIONIEro cybcTpara
B CHEKHBIN MTOKPOB [Maxapos u dp., 1990]. Nurep-
[peTanys 9TUX JaHHBIX ObLIa IPOBeAeHa Ha OCHOBE
MOJTy4E€HHBIX K TOMY BPEMEHH HOBBIX 3HAHWH 0 (h13H-
KO-XMMHUUYECKUX CBOMCTBAX MOBEPXHOCTH JUCIEPCHO-
ro abzaa | Heuaes u op., 1981], a Takxke o xapakrepe
aZIcOPOIMOHHOIO CPOACTBA PA3HBIX KOMILIEKCOB 30-
JIOTA K IMOBEPXHOCTU HEKOTOPBIX MUHEPAJIBbHBIX CO-
CTABJIAIONIMX IPYHTOB, YTO MOAPOOHO M3JI0KEHO B
mMoHorpaduu | Pedoceesa, 2003]. Pe3yabTaTsl HACTO-
stieit paboThl CBUIETENBCTBYIOT, UTO POJIb EPEXOJI-
HOW IIJIEHKU HA TPAHUIlE JbJia ¢ BOAHBIM PACTBOPOM B
MUTPpaI PaCTBOPUMBIX BEIIECTB B ITPUPOTHBIX yc-
JIOBUSIX MOKET CYIECTBEHHO MEHAThCS B 3aBUCHMO-
CTH OT cOCTaBa IIOPOBOTO PACTBOPA.
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