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HJIEKCOB KAIMUSA B 3SABUCUMOCTHU OT JABJIEHUS (1-1000 BAP)
IMPHA 25°C IOTEHIHUOMETPUYECKHUM METOI0OM
Bbazapkuna E.®. (reon. ¢-t MI'Y), 3otoB A.B. (MT'EM PAH)
elenabaz@igem.ru; @axc (495)230-21-79, Ten: (495)230-82-31

KitroueBbie ¢ioBa: MOTEHIIMOMETPHsI, MOJIbHBIA 00BEM, KOHCTAHTHI YCTOWYHMBOCTH, cdcr’, cdcl, ags
- -
CdCly, CdCly

[ToTeHuroMeTpruYecKue U3MEPEHHs MPOBEACHBI B U30TEPMUUECKON LEMH C KUIAKOCTHBIM COEIU-
HeHueM. Mcrnonb30BaH KaJMUEBBI MOHHO-CEIEKTUBHBIN TBEPAOTEIbHBIA U3MEPUTENbHBINA 3JIEKTPO]
(«Huko-aHamuT») U Xy0pcepeOpsiHbIil AIEKTPOoJI CpaBHEHHS clienMaabHON KoHCTpykuuu [1]. M3mepe-
HUsI ipoBeneHbl npu 25°C B cepun pacTBOPOB HUTpaTa KaaMus TOCTOSTHHOM KoHueHTparmu (0.01m)
IIpU NepeMeHHON KoHIeHTpauuu xjaopuaa kamus (0, 0.025, 0.53 u 1.4 m) B 3aBUCUMOCTH OT JaBICHMUS.

Onextpoabl kanuOpoBanuck mo pacrBopaMm CA(NOs), npu 25°C u maBnenusx ot 1 go 1000 Gap.
Haxnon xanuOpoBouHBIX NMpsIMBIX B KoopauHatax E-pCd coxpaHsieTcsi HOCTOSHHBIM HE3aBUCHMO OT
JaBiieHus U 01130k K Teoperrnueckomy (30.5£0.5 mV/pCd). E° npu u3menennu aasienus ¢ 1 no 1000
6ap ymenspiaercs Ha 10+0.5 mV (puc. 1).
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Puc. 1. KanuGposka Cd-cenexrusaoro sexrpoaa npu 1 u 1000 6ap u 25°C

OnexTpoaHas cucteMa Obljia MpeIBapUTENbHO MPOBEPEHA MyTEM MOTCHIUOMETPHUECKOTO THTPO-
Bauus (0.01m Cd(NOs),, (0-1.5)m KCI) npu 25°C u atMOoCchepHOM AaBICHHUH, B PE3YJIbTaTE YEro Obl-
T omlpesieNieHbl TePMOJINHAMIYECKAE KOHCTAHTHl YCTOWYMBOCTH YETHIPEX XJIOPHIHBIX KOMILJIEKCOB
kagmus (CACI', CdCl, 4, CdCly" n CdCl,%). TlonydeHHble KOHCTAHTHI B MPEAEIaX MOrPEIIHOCTH CO-
TJIACYIOTCS € JINTEPaTypHBIMHU JaHHBIMH (Tab.1).

Tabauma 1
HOHy‘IeHHI)Ie 3HAYCHUSA JIOFapI/I(ilMOB CTyHeH‘-IaTHX KOHCTAHT 06pa3OBaHI/I$I XJ]OpI/I)Z[HHX KOM-
ruiekcoB kagmus 1gK npu 25°Cu 1 0ap: cpaBHEHHE C TUTEPATYPHBIMH JaHHBIMU
(CdCL,>™ + CI' = CdCl, '™

1gK,
cdcr Cdcl,’ CdCly CdCl4,
Jannsle Critical Database 1,98+0,03 0,62+0,1 0,2+0,15 —
Hanasie SLOP’98 m Sverjensky 1.97 0.61 -0.18 -0.93
[4]
ITonyuyeHHbie 3HaUCHUSA 1,95+0,05 0,47+0,1 -0,013+0,3 -0,8340,5
bazapkuna, 30ToB




Pe3ynbTaThl M3MepeHUil U MOBBIMICHHBIX JABJICHHUSX MPEICTABICHbI B Ta01.2. Pe3ybTarsl 1aHbl
Kak pasHuia Mexnay mMmepeHusimu DJIC mpu maBneHun P u npu 1 Gape. M3mepeHHbIe 3HAYCHUS
(AE};,) TOTpaBIeHBl HA OCHOBE KAaJTUOPOBKHU JJIEKTPOJIHON IENH B 3aBHCUMOCTU OT JaBICHHS Ha
cpenHor Benuuuny AE, .5, (Tabn.2). Jlnsg nanbHelniero pacuera KOHCTAHT PABHOBECHS ITPU JaBJie-
HUU P ucnone3oBanbl 3HaYeHUS AL, ., = AE,;,, - AE, 46, 3aBUCUMOCTB OT JaBJIEHHs OKa3aaach Cla-
60ii u BenmnuuHa AE,,, HeO0nbIION (TA0MI. 2).

Tabmuua 2
DKcrepuMeHTanbHble AanHbie pr 25°C u 1-1000 Gap
mCd(NO;),=0.01 moib
AEM:?M,’ MB AEMCYIP.) MB
(AEua,u = Ep - Ep=l bar) AEKaﬂu6p7 AEucnp.: AEL{::‘M. - AEK(LWﬁp.

P, mKCl MB mKCl
6ap | 0.025 moab 0.53 mo1B 1.4 mo1p 0.025 mommp | 0.53 moap 1.4 monb

1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
200 -3.2 -2.1 -1.5 -2.2 -1.0 0.1 0.7
500 -5.2 -4.7 -3.6 -54 0.2 0.7 1.8
700 -7.1 -6.2 -5.0 -7.6 0.5 1.4 2.6
900 -9.7 -7.6 -6.3 -9.7 0.0 2.1 34
1000 -10.8 -8.4 -7.0 -10.8 0.0 2.5 3.9

W13 u3smepeHHbIX 3Ha4eHui AE,.,, 6buti paccuntansl 3Ha4eHust ApCd = ApCd p — ApCd p-i 6ap, KO-
TOPBIE UCTIOJB30BAIIUCH JJIS TTOTYUSHHUS KOHCTAHT PAaBHOBECHS TTPH TIOBHITIICHHOM JABJICHHH.

[pu pasnoxkeHnn cyMMapHOTo 3P QeKTa AaBJICHHUSI HA YCTOMYUBOCTD OTACIBHBIX XJIOPHIHBIX KOM-
TUIEKCOB YYHTHIBAJIACH JIMHEWHAsT KOPPEJSIHsS HECONbBATAIMOHHON YacTH MaplHaIbHBIX MOJIBHBIX
00BEMOB XJIOPHIHBIX KOMITJIEKCOB OT YHCJIa JIUTAHIOB B KOMITIEKce [2].

Pacuet ocymiecTBisuics ¢ momotrsio nporpamMMbl GIBBS [3] u 6a3s1 TepMOAMHAMIYECKIX TaHHBIX
Slop98. 3amaua cocTosia B HaXOXACHUU BodroMeTpudeckux mnapamerpoB HKF aj-a4 m coorBerct-
BYIOIINX MOJBHBIX 00BEMOB TSI XJIOPUIHBIX KOMIUIEKCOB KaJAMHUS (CdCl+, CdCl, (), CdCly, CdCl42).
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Puc.2. Jlorapupmbpl KOHCTAaHT 00pA30BaHMUs XJIOPUIHBIX KOMIUIEKCOB KaJMHUs B 3aBHCHMOCTH OT JaBlie-
2+ - 2-n
Hus (1 — 1000 6ap) logh,= Cd  + nCIl = CdCl,




Ha ocHOBaHUM MOTEHIIMOMETPUYECKUX U3MEPEHUN BIIEPBBIC ISl XJIOPUIHBIX KOMILICKCOB KaJMHUS
HKCMEPUMEHTAIFHO YCTAHOBJICHBI 3aBUCUMOCTH KOHCTAaHT MX YCTOMYMBOCTH OT JABJICHUS U OIpelie-
JICHBI 3HAYCHHMS TAPLHATBHBIX MOJBHBIX 0OBEMOB, COTIacoBaHHBIC ¢ obbemamu moroB Cd*" u CI:
VO(CACI) = 8.11, V(CACl, ,4) = 31.88, V°(CACl5) = 50.52, V°(CdCl,"™) = 68.58 em’moms ™. YcToii-
YHBOCTh BCEX XJOPHUIHBIX KOMILIEKCOB CJIa00 YMEHBINACTCS C JAaBICHHEM — YMEHBIICHHE KOHCTAHT
X oOpa3oBaHus Tpu yBenuueHun nasieHus ot 1 g0 1000 6ap cocraBmser 0.06-0.13 morapudmmde-
CKOI1 emuHHLIBI (pHC.2).

Buinonnenue ucciedosanus noooepiucano npocpammon noO0OEpICKU 8eOVUUX HAYYHBIX ULKOIL

(HLL Ne6722.2006.5).
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