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(IMpeacraniena HayusblM ceMUHapoM Kadel1pul dusuyeckoil XHMHR)

Crpanatan u Ctpour [1] B 1927 roay u3yyanu BS3KOCTH I 3JEKTPO-
npoeojuocts cucreMbi SnCli—CH3;COOH. [Tosanee ©Gosnee 0O6CTOATENBHO
JE€KTPOIPOBOAHOCTD, BSI3KOCTh M IIICTHOCTL 3TOH CHCTEMBl uM3yyasachk
Ycanosudem # KasadanoBckoil [2]. B panuoii  cHcTeMe  XJ0pHOE OJIOBO
paccMaTpHBACTCA ABTOpaMH KaK anpoTOHHasi KHCJAO0TA, JelsHas YyKCyC-
trasg, Kak ocnoBanue [3]. Peskoe yBeanyeHHe 3/€KTPONPOBOAHOCTH, HAOJIIO-
daemoe npu 22—23 moa/Y% SnCly, aBTOpPB OOBACHAKT HAJHUMEM KICJIOT-
HO-OCHOBHOFO B3aHMOLEHCTBHSI, TPUBOASALIEr0 K 0Opa3oBaHMIO COeXHHEHHS!
KOMIIJIEKCHOTO Xapakrepa. ‘

Hackosibko HaM H3BEeCTHO, B JHUTepaType HET AAHHBIX 0 3JEKTPONpo-
BOAHOCTH JIBOHHBIX CMeC€H UeTBIPEXXJOPUCTOIO KPEMHHs! ¢ OPranHYeCKUMU
KUCJAOPOACOAEPKAHMH COeAHHEHHAMH, 3ajauedl JadHOH pabOThl SABJSET-
Csi M3yYeHHe 3JeKTPONpPOBOJHOCTH ABOHHLIX CMeced M3 YeTBIPEXXJAOPHCTOTO
KPEMHHS ¢ ajHaTHYeCKHMH KHCJAOPOACOAepKallUMH  CcOeJAHHEHHAMH
¢ 1eJbI0 HaXOMXJeHHs TOAXOAdAILell CUCTeMbi /8 onpefedeHUss MHKDONPH-
meceil (10 -5+ 10-7) B ueTBIpeXXJIOPHCTOM KPEeMHUH BbICOKOH UHCTOTDI
MeTOJJOM amaJjbraMHoll moJsporpaduu ¢ HakomjaeHuweM. JlJas usMepenus
3JeKTPONPOBOJHOCTH, KOTOpPOe TNPOH3BOAHAOCH Tio MeTody Koabpayuia,
HCIOMB30BAJCST COCYA, CHENHaAbHO TNpeAHda3HaueHHblil JJd pacTBOPOB
¢ 6OJBIONM CONpOTHBJeHHEM. B cxemMy yCcTaHOBKH BXOIWJMH: TreHepaTop
3BYKOBOH yactoTrhl ['3-—2, MocT nocrosausoro Toka MO—47 u B KauecTne
HYJAb-MHCTPYMEHTA — JeKTpoHHb ocuuanorpad «Duoskop».  UeTsipex-
XJOPUCTBIH KPEMHHIl XPaHHJCS B 3anasiHHBIX KBapIeBblX aMmyJ/aax, KoTo-
pble pa3bMBaJ/HCh HeHocpeACTBeHHO meped HaMepenusmu. Mcecaegosanus
IIPOBOJIMINCH B VCJOBHSX, COBepIIeHHO HCKAUamuux jgoctyn saard. Ho
da)Ke B TAKOM cJyyae HWHOPAA Habawpanoch o0pasoBaHHe NPOAYKTOB
pasaoxenus SiCly, KoTopble cO34aBaJH ONpeAeJeHHYI0 TPYAHOCTL B pabo-
Te. Bce peakTuBsl Oblin TUiaTe/bHO 00€3BOKeHBI. JleAsHas yxcycHas Kuc-
J0Td, HanpHMep, AONOJHHTENbHO 00€3BOAHBASACL MHOTOKPATHHIM BbIMO-
paxuBaHueM. Auetrar HaTpHs 00€3BOXKMBAJICH NPOKaJHBAHHEM B THILJE.
B paboTe HCIOJab30BaMUCh AOGCOMIOTHBIC H-NPONHJAOBBI H H30-IPONHJIOBLI
cnupthl. Hamu H3ydeHa 3/eKTPONPOBOAHOCTh JBOHHBIX OMeceill ueThlpex-
XJIOPHCTOTO KPeMHHS € YKCYCHOH KHCJIOTOH, XJOPYKCYCHOH KHCJIOTOH, 3TH-
JOBBEIM 3(HPOM XJOPYKCYCHOU KHCJIOTB, aHU30J0M, H-TIPONHJIOBHIM H H30-
NPONUJIOBEIM cnupTtamu npH 18° B uHTepBase xoHuenTtpauuit or 0 1o
30 moa. % SiCl,.
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B neasx noswineHus 34eKTponpoBoaHocTH cucereMmsl SiCl,—CH,;COOH
IIPOU3BOAMANCE NOGABKM OOE3BOKEHHOrO aueTata HaTpus. Pe3yJabTaThl
usMepenufi cobpansl B Tada. 1 u uzobpaxcessl rpaguueckn na puc. 1,
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rje mo ocH abCLHCC OTJAO0KEeHBI MOJEKV/SAPHbBIE NPOLEHTH, O OCH OPIH-
HAT-- VJe/JbHas 3AEKTPONPOBOAHOCTL. Ha Bcex KpuBblX HAGJI0OAa€TCSI
pe3kufi MakKCHMyM 3JEKTPONPOBOAROCTH B Ob6aacTH 6—8 moua. % SiCl;.
KpuBast 1 yaeabHOHA 3J€KTPONPOBOLHOCTH NPOXOJAUT uepe3 pe3kuil Makci-
MyM fpu KoHuenrtpauuu 6,60 moa. % SiCl,.  %max = 12,610 %0m e,
Hanpnie Kpusas yAeJAbHOH 3ACKTPONFOBOJHOCTH Talk:Ke PEe3KO najaer
v yxe npu d0mon. % SiCly » == 0,40-107% B pesyaprare po6aBku aile-
tata uarpus ua pacuera lz Ha 20042 CH,COOH = 19,8-10°% a ¢
MOBBIIIEHNCM KOHIUEHTPaUHIl allerata Hatpus B 4 pasa  MaKCHMaabHoe
3HAYECHUE 3JEeKTPONPOBOAHOCTH NOCTHFAET BEAMUMHHI %oy = 63,0- 1079
TO €CTh [IPUMEPHO B H pa3 00ablle 3AeKTPONPOBOJAHOCTII ABOKHOMH CHCTEMI.
MaxkcHMyM 3JeKTPONPOBOJAHOCTH € YBEJIHUEHHEM KOHLUEHTPAUHUN alerdra
HATPHS CMelnaeTcss B cTopony Goasimux moda. % SiCl,. B cayuae ¢ Mono-
XJAOPYKCYCHOR Kuca0TOH (kpuBast 2) 2nn=15,4-10"%npu 3,3 moa. % SiCl;,
a C 3THAOBHIM 3()HDPOM M-XJOPYKCYCHOH KHCAOTHl %may 2= 4,1-107%, B cay-
Hae ¢ aHH300M %y = 4,6-107° HauGoablwnM 3navenuem 34eKTpoupe-
BoaHOCTH oOaanaer cucrema SiCl,—CH,CH,CH,OH, rae #mx = 12.86-10 2,
npu 6,3 moa. % SiCl,. Jlas M30-nPONNIOBOrO COHPTA MAaKCHMAaJALHOE 3HA-
UEHHE 3JAEKTPONPOBOAHOCTH “pax = 9,91-107% Dra cucrema mMoxeT ObiTh
MCNOAB30BAHE /151 aMANbraMHO-NOAALOrPadHIecKOro ONpene enus Milk-
ponpnyeceil B YeThIPEXXJOPUCTOM KPEMHHHM BBHICOKOI wucroTnl. QOupeje-
JeHHBIH nHtepec npeacraniaior cucreMmsl SiCl,—HCOOH wu SiCl, — CgHN.

Teoperuueckn  MOXKHO  ObIO OB NPeACKasaTb, UTO CHCTEMA
SiCly—HCOOH jpoaxhna 6biTh avasornunoiél cucteMme SiCl,—CH;COOH.
OnHako Opu CMEIIHBAHMH KOMIOHEHTOB HaOJIOAAToCh WX  SHEPTHUHOE
B3aHMO/IEH{CTBHE, CONPOBOKIAABUICECS CHJABHBIM PAa30TPeBaHHCM peaxLHOoH-
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HOH Maccel, 1 o6pa3oBanueM rejgeobpasHoro npoavkra, CaMo cofoil pasyme-
eTCsA, UYTO H3YYHTb 3JeKTPONPOBOJHOCTH 3TOH CHCTEMbl H3-3a VKa3aHHBIX
BbILIE TPHYHH HEe NPEACTaB/AAA0Ch BO3MOKHEIM, TakkKe 6e3ycneiinbiMil OKa-
34JIICh TIOMBITKH H3MEPHThL 3JeKTponpoBoanocTb cucreMbl SiCl—CuH;N.
Ilpu cambix nesnauuteabHslx jgofaBkax SiCl, K [NHPUIHHY, KOMIIOHEHTHI
OypHO B3auMoJelicTBoBau ¢ 00pasoBaHHeM 11OOOYHBIX NPOAYKTOB.
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Puc. 1. ¥Y1eabHasm 24eKTPONPOBO/HOCTG CHCTEM ¢ aJH(paTHUeCKiiMi

KHCJ/JIOPOACOAePKAHMI  COe/lTHHEHHAMN B HHTepBaJe KOHUEHTpauHili ot

0 no 30 wmon. Y% SiCly npu 18C: kpuBas - yKeycHast KHCJIOTA:

2— xJopykcycnast  kHocota  (657); 3 — yrevenas  KHCaoTa —— augerar

natpua (1 e Ha 200 ma); 4 -— yKeycHasw  KiCaoTa -i- aleTaT  HaTpist

(2 2 wva 100 ma); 5-— u30-mponHaoBLIT  crupT; 6 — H-nponmIoBE
CMHPT.

[TpHuHHY BO3HMKHOBEHHSI 3JCKTPOIPOBOAHOCTH MBI CKJOHHLI 0Tbsic-
HHTb 3a cyeT oOpasoBauus NpoOBOASWINX TOK Komiuiekcor ¢ SiCl. Kax
VTBepXKAaeT YcaHoBuy [4], B caydae ¢ aupaMH 102K 00pa3oBbIBATLESI
COeJMHEHHS OKCOlHMeBOro THna, B mamem cuaydace npeanouTurebliee
CUHTATb CACAYIOULYIO cXeMY HX 00pa30BaHHs U ZHCCOILIAIIMH:
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B cucreme SiCl;  CH;COOH  ueThipeXXAOpPUCTBI KPeMHHIT 1rpaer
PO.Ib alpOTOHHOR KHC/AOTHL. JlMCCOmMaUUsl YKCVCHOf KHCAOTHL B 3THX yC-
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JOBUAAX WCKJKUYEHA H3-3a OTCYTCTBHS aKLeNTopa NPOTOHOB. 3aeCh MOX-
HO NPEANOAOXKHUTh TAKYI0 CXeMy 006Pa30BaHHA KOMIIEKCHOrO COeJHHeHHs:

SiCl,-2CH,COOH + CH,COOH < SiCl,-3CH,COOH.
: Tabauna 2

CH.COONa | CH,COONa - -
CH,COOH | (1 2 ma (G T Ra |CH,CICOOH| -TPOMAL. | H3O-TIPOTIK..
200 w.2) 100 42) P p
12 E |4 | 5 6 |7

Yimaz 12,6.107% | 19,8.107% | 63,0.1076 | 15,4.107% | 12,86.1073| 9,91 1073

om'lcun'"’

Brauane ob6pasyerca SiCly-2 CH3;COOH — coenunenune, obaapaomee
GoJiee CHJABHBIMH KHCAOTHBIMH cBoiictBamu, yem CH3;COOH, oHo BcTymaer
B KHCJOTHO-OCHOBHOE B3aHMOLEHCTBHe ¢ YKCYCHOH KucJaOTOH ¢ obpa3soBa-
gueMm SiCl,: 3CH3;COOH. IMocnennee, Haubosiee BepOSTHO, AUCCOUHHDYET
o cxeMme:

SiCl,-3CH,COOH==S5iCI;-3CH4,COOH ' -}- Ci~.

AHaNOTHYHO B C€JyYae €O CNUPTAMH, TaK KaK CIHPTHl 3[eCb BbINOJ-
HSAIOT TaK JKe, KaK M YKCycHas KHCJ0Ta, pode ocHoBanus, SiCl, poas
allPpOTOHHOH KHCJIOTHL.

BoiBo bt

1. Mayuena 3JeKTPONPOBOAHOCTbL ABOHHBIX CMECEH YeThIPEXXJAOPHCTOrO
KpeMHust ¢  anugatHyecKUMH KHCJOPOACOAepXKalluMH  COeJHHEHUAMH
(YKCyCHast KHCJOT&, XJAOPYKCYCHAH KHCJIOTd, 3THJAOBBIH 3QHp XJOPYKCYC-
HOH KHCJOTEI, aHH30J/, IPOMUJIOBHI CONHDT W K3ONPOMHJOBLIH CIHUPT) TpH
18°C B untepBaste koHueHTpauué or 0 go 30 MoJ. % YCTBHIPEXXJIOPHCTOr?
kpemuusi. Kpome Toro, mu3yuena 3/JeKTPONpPOBOANOCTb OJHOH TPOMHOII
CHCTEMBbl YeThIPEXXJOPHCTbIH KPEeMHHH — YKCYCHasl KHCJI0TA — YKCYCHOKH-
CJIBIH HATPUH NPH PA3HBIX KOHUEHTPALHUAX YKCYCHOKHCJOTO HaTpUs.

2. Iloka3zaHo, uTo BO BCex JBOHHX CHCTEMax TIpU CoJepxKaHHil
6—8 MoJa. % ueTHIPEXXJIOPHCTOTO KPEMHHS MOJYYACTCS MaKCHMyM  3JeK-
TponpoBoAHOCTH. Hanbonabiliee 3HAUCHHe MAaKCHMYMa 3JEKTPONPOBOJIHOCT
CpeldH H3YYeHHBIX CHCTeM HabawpaeTcss AAA ABOHHBIX CHCTEM C TPONUJIO-
BoIM M H3onponuaoswmiM crnupramu (0,013 u 0,010 om— ! cn— ). obGasne-
HHE YKCYCHOKHCJIOTO HaTpHs K JABOHHOIl cHCTeMe: YeThpeXXJOPHCThIil
KpeMHiit (8 moua. % ) — ykeycnas kuciaora (92 moa. 9% ) — nmosBoasieT yBe-
JHYHUTL 3JeKTPONPOBOAHOCTL B O pa3d IO CPABHEHHIO C  3JEKTPONPOBOJL-
HOCTBIO ABOIHON CHCTEMEL.

3. OGcyxXaeH BCIPOC O POAM KOMMJIEKCOOGPA30BAHUS B YBEJHUEHHH
9JEKTPCIIPOBOAHOCTH MU3YUCHHBIX CcHCTeM. B cayuae ¢ yKcycHOR KHCaoTOH,
HanpuMmep, [IpeAlojaraercs, 4TO BHauajde o0pasyercs KOMILIEKCHOe COEH-
genre tuna SiCly - 2CH,COOH, xoTopoe, aBASIICh CHJILHOH KOMILIEKCHOI
KHCJOTOH, BCTYNACT B KUCJAOTHO-OCHOBHOe B3zaumoneictBue ¢ CH;COOH.
B pesynbrate oOpasyercs coefunenue SiCly - 3CH3;COOH, kotopoe u o6e-
CTIEYHBAET COOTBETCTBYIOMIYIO 3JIEKTPONPOBOIHOCTb CHCTEMBI, pachnafasich
Ha HOHBIL:

[SiCI, - 3CH,COOH|=={SiCl,-3CH,COOH] ' -+ CI-.

4. CucreMa — 4eTbIPEXXJIOPUCTBIA KpeMHHil (929% )-nponuaoBbiil cnupT
(8%) — o BeauyYuHe 3JEKTPONPOBOAHOCTH TOJIKHA ObITH TNPHTOAHA IJIs
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onpegesienuss 10~ 6+ 10— 7 9% npumeceii B UETHIPEXXJOPHCTOM KPECMHHH
BBICOKOH YHCTOTHI METOJOM aMaJblraMHON IoJgsiporpadHu ¢ HaKOIJIEHHeM.
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