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Pew 41. M AP• 
3neKTPOM11rpa4HA paAH03neMeHTOB 6e3 HOCHTeneH. 
KoMnneKcbl Yb(II I) e BOAHblX pacTeopax ~aeeneeoH 
H" BHHHQH KH cnoT 

P6-86-641 

npfl~M H3MepeHHeM.CKOpOCTeH 3neKTpOMHrpa4HH HOHOB HTTep6HA, Me4eHHoro 
169Yb(T\~32,0 AH.),. nony4eHbl 3aBHCHMOCTH nOABHmHOCTH u OT KOH4eHTpa4HH 
ABYX3apAAHblX aHHOHOB ~aeeneBOH H BHHHOH KHCnOT B BOAHblX paCTBOpax C HOHHOH 
CHnOH 0,01 H TeMnepaTypoH 298,1 K; MaTeMaTH4eCKaA o6pa6oTKa 3KCnepHMeHTanb
HblX AaHHblX no3eonHnq onpeAenHTb K0~4eHTpa4HOHHble KOHCTaHTbl yCTOH4HBOCTH OK
canaTHblX (ox2"') H TapTpaTHblX (tart2-)KOMnneKcoe: [Yb(ox)J+, lgKl = 5,80(5); 
[Yb(ox)iJ-, lgK2 a 4,06(3); [Yb(tart)]+, lgK1 =_4,61(6). OnpeAeileHbl HHAHBH-
AYanbHble noABHmHOCTH HOHOB: u9 3 = +6,01(5)·10 4cM2c-10-1 ; u0[ ·1+= 

Yb + Yb(ox) 
= +2,.5(2)·10-4cM2c-1B-l; u0 ' = -2,5(1)·10-4cM2c-1B-1; uO = 

[Yb(ox) 2]- [Yb(tart)]+ 
=·+2,3(5)·10-4cM2c-10-1 • 0oKa3aHo, 4TO Yb(I II) He rHAPOnH3yeTCA B HeHTpanb
HblX (2 ~ pH ~ 8) pacTeopax. 

Pa6oTa BblnOnHeHa e na6opaTOPHH AAepHblX npo6neM OHBH. 

Ilpenpl!IIT 061,elUIHeHHoro 1111CTiityta RJtepHhIX uccnenoeaHHii. Jly6aa 1986 

nepeBOA O.C.BHHorpaAOBOH 

Rosch F. et a I • • P6-86-641 
Electromigration of Carries - Free Radionuclides. 
Oxalate and Tartrate Complexes of Yb(I I I) in Aqueous Solutions 

Using experimental dependences of electromigration mobilities on oxalate 
and tartrate ligand concentrations, stability constants (Kn) and individual 
ion mabil ities (u0 ) of Yb(I I I) complexes have been calculated for solutions 
with the o~erall Ionic strength 0.01 at 298.! K: __ 
[Yb(C204)] , lgKi • 5.80(5), u0 = 2.5(2)·10 4cm2s 1v l· 

[Yb(C204) 2]-, lgK2 • 4.06(3), u0 = -2.5(1)·10-4cm2s-1v-l 

[Yb(C4H404)]+, l~K1 = 4.61(6), u0 ,;, +2.3(5)•10-'+cm2s-1v-1 

Individual ion mobility of the Yb3+ ion in the 2 ~pH~ 8 interval is 
6.01 (5) • 10-4cm2s-1v-1. . 

The investigation has been performed at the Laboratory of Nuclear 
Problems~ JINR. 

Preprint of the Joint Institute for Nuclear Research. Dubna 1986 



fu3eneime 

KoMIIJieKcoo6pasoBaH1Ie pe,mtoseMeJII,mn: aJieMeHTOB c opI'8lmllecimMll'. 
Jml'mmru,m B BO,lijlllX paCTBOpax BCCJie.D;OBaJIOCb C IlOMOntI,D 8JI8KTpoqiopesa 
HeO~OKpaTHO. Pesy~Ta~ B M8TO,Itllti8CKBe BOilpOCH xopomo paccMOTpeim 
B o6sopmn: pa6oTax I-3 • B 8TBX BCCJie,n;o:Baim.!IX 8JI8KTpompawm JiaHTa
HB.ItOB BS~Cb B pacTBopax q>OHOBWC 8JI8KTPOJllITOB, KOTOpHe ,lt]UI ycTpa
H8HBH KOHBeKTBBimX.IlOTOKOB JmJtlt()CTH CTa6BJIB3BPOBaJIHCb pasJIBlIHHMH Ha
no.mmTeJIHMR: 6y!Mlroit, re.mn.m,ueJIKO'AUCnepcmn.m nopo111KaMH. IlocTaHomta 
aKcnepHMeHTO' B TaRBX yCJioBIDDC m.teeT PJJ.1t cepbesmn: He.n;ocTaTKOB (uan
pBMep, CM./2 , c. 126), BJIWmlltwC ua BOCilpOHSBO.IJ;ltMOCTb pe3yJII,TaTOB. 
~T06H HCitJIIOimTb BX, HaMH 6HJia CKOHCTPYHPOB8H8 H HSroTOBJieHa BJieKTpO
MHrpan;Rommsr Jiq8fixa ,ItJIH onpe.n;eJieHBH IlO'ABIDmOCTeii HOHOB P8'ABOayRJll:l.I(OB 
6es HOCHTeJieit B CB060,IUnlX OT HallOJIHHTeJieil: pacTBOpax q>OHOBHX SJI8KTpo
~OB (pnc. I). Ee ocHOBHHMR KOHCTPYKTBBHHMH oco6eHHoc'im.m JIBJmlDTCH, 
Bo-nepBHX, HenpepliBHOe Y'AM8HHe IlPO'AYKTOB 8JieKTpo~a HS aJieKTpO,ll;HliX 
ItaMep, trrO o6eCll8'1!RBa8T HeHSMemnra COCTaB 8JieRTp0JllITa B 8JieKTpomrrpa
D;ROHHOil: Tpy6Ke, ll, BO-BTOpliX, no.n;coe'AlllleHHe 8JI8KTpOMlll'pan;ROHHOil: Tpy6-
KB K aJieKTpo~ KaMepaM -qepes I'H,!ij)o,mmru.mqec:rme conpoTHBJiemm, 'IITO 
HCI:tJilD1Ia8T B03mmHOBeHHe KOHB8KTBBmn: llOTOKOB D,ll;KOCTH, pasMHBaJOmmc 
8KTHBHYJ) soey • .I!eT~ MSTO'AHKH lI opraHHsamnI 8KCnepRMeHTa 'A8Im B npe
ltll.ltVlltl:DC coo6meHHmC ; 4-6/. 

PasBepeyTrur aKcnepHMeHTaJII,HaH npoBepita uameil: sJieKTpoqiopeTH"qecKoil: 
ycTaHOBKH .ItJIH np.aMoro HSMepemm cKopocTeil aJieKTpor.mrp8IUm HOHOB B · 
pacTBopax, c g-qefutoil HOBOH KOHC~y;KIJ;IDI, 6wm npoBe.n;eHa IlpH•HCCJie.n;oBa
mm npo~ecca I'H,!ij)O~a BHcuyTa 7. Xopomee corJiacne pesyJII,TaToB c 
HMeJDIItHMRCJI 'AaHHHMH llOSBOJIHJIO c.n;eJiaTb npe'AUOJIOllteHHe O npm.reHBMOCTH 
paspa6oTaHHOit HaMH M8TO'AHKH K HCCJie.n;oBaHHJD 'APyrHX npo~eccoB, B TOM 
lfilCJI8 K BCCJie.n;oBaHIDIM KOMIJJieKcoo6pasoB8HWI BOHOB MeTaJIJIOB C opraHH
-qecIGIM,I JmI'aH,ltaMH. 0,nmIM HS o6'LeKTOB ,ItJlll nponepKB aToro npe'AUOJIOllteHWI 
6WI BH6paH BTTep6:mi, Tpexsapro:omil: ItaTHOH KOTOporo o6pasyeT OTHOCBTeJ!b
HO npO'qlilie KOMIIJI8KCli C 8HBOH8.MR maBeJI8BOil: H BlIHHOH ryCJioT. 0'AH8KO 'AaH
HHe 06 BX KOHCTaHTax ycTOH'qBBOCfl! B8CbMa OrpaHB'II8Hli 8-II/ (Ta6JI. I). 

Ml:l CO'LllH TaIO!te llOJiesmn.m HSMepeHHH llO'AnmKHOCTH BTTep6:wr B nmpo
KOM ~SOHe KO~eHTPcmIIB Bo.n;opo,ItHHX HOHOB. 8TO CBmlaHO 6 TeM, 'IITO 
pauee llOJIYlleHHHe c noMOlltI>D aJieKTpoqiopesa .n;amme o nepBHX KOHCTaHTax 
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Pnc. 1. CxeMa 8JieKTPOMHI'pau;HOHHOii mefuw: 1 - aJieKTPOMHrpaUHOHHaJl 
Tpy6Ka, 2,3 - BBO,n;B B aJieKTpoMHrpaUHOHHYJ) Tpy6ey .ItJl.11 

paCTBOpOB HCCJie.n;yeMoro aJieMeHTa, .n;aT'Ill'.Ka TeMIIepaTYPH H 
H3MepHTeJll,Hb!X aJieKTpo.n;oB, 4 - IIaTpy6KH .n;mr no.n;a'lli BO,n;B, 
TepMOCTaTnpyiomeii (1)0HOB!lll aJieRTPOJIHT B Tpy6Re n B KaMepax, 

. 5 - IIJiaTHHOBUe aJieKTpo,ll;ll .n;mr no.n;a'lli BHcoKoro HailpJDKemm, 
6 - aJie·KTpo.n;Hlle KaMepu, 7 - 4lJffiH!W .ItJl.11 RpeTIJiemm rH,n;Po
.n;HHaMH"!ecimx conpoTnBJieHHfi. 

rH,n;POJIH3a y.3+, ce3+ H Nd,3+ 1121 Ha 4 - 5 IlOpR,ll;KOB OTJIH'laJilICI, OT pe-
3YJII>T8TOB lil3MepeHHfi .n;pyrm.m: MeTo.n;aMH. 0 rn,n;pOJIH3e Yb 3+ B JIHTepaType 
CBe.n;eimft, IlOJIY'IeHHHX aJieKTpoMHrpaUHOHHIIM MeTo.n;oM, HeT, HO Oim 6HJIH 
COBepmeHHO He06XO.n;HMH .n;mt TIJiaimponamm Hamruc 8RCnepHMeHTOB. 

3KcnepHMeHTaJII,HaJI "laCTI, 

Pa6oTa BHITOJIHeHa c pa.n;noaKTHBHHM npenapaTOM llTTep6:rur, co.n;epxaB
IllliIM 

169
Yb (T1; 2 = 32,0 .n;H.). IlpenapaT TIOJIY'IeH rrpH 06.JIY'Iemm HTTep6wi:, 

o6orameHHoro 168Yb (20%) llHTeHCHBHillll HeHTPOHHIDil IlOTOKOM 
(2.1014 H•CM-2c-1 ) B peaKTope CM-2 (ffiIBAP, r • .UI,ooi:Tponrpa.n;). Y,n;eJII,HaJI 
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Ta6.mma 1. KoHCTaHTH YCTOmBOCTH OKCaJiaTH!il (ox) H Tal)TpaTHWC 
( tar t ) KOMilJieKCOB Yb 3+. 

KoMIIJI8KC Jl T, K lg Kn JI.RT. 

IYbloxW 0 298,l ?,30 /8/ 
IYb(oxlzl- -"- -"- 4,59 -"-
lYb(oxJ3J3- -"- -"- -1,96 . -"-
[Yb(tartlf 0,2 296,1-298,l 3,48(3) /9/ 

-"- 0,05 298,l 4,26(10) /IO/ 
-"- 0 -"- 5,29 -"-
-"- 0,1 293,l 4,58(49) /II/ 

[Yb(tartJ2r -·~- -"- 3,04 -"-
aKTHBHOCTI, npenapaTa 6wra nop~ l MKH/MRI'. OT BOBMOlltHIDC aKTHBHWC 
sarpm3Hemrlt HTTep6HH OtmlllaJIIII KaTKOH006MeHHOfi: xpoMaT~qnreii C pacTBo
poM °' -OKClmB06YTlJpaTa aMMOHWI B KatJeCTBe 8JllleHTa l • KoMnJie1tcoo6-
pasoBa'1'8JII, Y.ItaJIRJIH HB co,n:ep,KalltIDC HTTep6:ml: pacTBopoB tJerapeXKpaTHllM 
ynapllBaHlleM lJX,Itocyxa C aBOTHOii KiICJIOTOfi:. B eneKTpOMHI'PanHOHHYD Tpy6-
Ky BBO,n:Mll l - 5 M1tJI aKTHBHoro J)aCTBOJ)a ,liOHHWl c:wm (p ) 1I KIICnOT
HOCTI, KO'l'oporo 6wm 6~KII 1t qJOHOBOMY -aneitTpOJIHTy ( 00). lIO,ItBDHOCTR 
1ITTe_p6Wl onpe,n:eJmJmCI, Ilp1I T8MII81)8Type 298,I KR IIOCTOJmHOM rpa,n:neHTe 
nanpJUteHWI IO B·cM-l B pa,cTBopax 4>3 c )l = 0,01 CJie,n;yJ)lllero cocTaoo: 
4>31- pH2-3, H~03jK2L; ~II - pH 5,5, KN0 3/ Kzl ; 4>3ill .:.'2 ~ pH !!6. 

5,5(1), H(K)N03/K2L- ;<li3ll-2'"=pH'"=l2, H(K)N03/K~H,,r.1te l 
- lll8B8neBaJI rum IDIHHWI KiIC.iJ:ow. B pacTBOpe OOIY HeCKOJII,ltO onpe,Iteneimtt 
BllIIOJIH8Hll npn JJ = 0,1. Ko~eHTparimo aHROHOB C2042- R C4H4os2- pac
C'IR~ Ha OCHOBamm CJI8,Izyl)lltIDC KO~eHTp~ommx ROHCTaHT;flCCO~-
~ lll8BeneBofi: H BHHHoii ImcnoT: p K1 = l, 31 , p K 2 = 3, 81 4/ H 

pK1 = 2,99, pKz = 4,81 /l5/ COOTB8TC'l'B8HHO. )J.na npRrOTOMeHIDI 
pacTBOPOB <1)3 RCIIOJII,BOBanll 6:imHCTRJIJmpOBaHHYD BO.n:y n peaKTHBU KBamqM
RanHR "'IRCTH8 ~ ~a". J{eTanR MSTO.ItRIGI OIIHCaHll B HallmX npe)tll.n:y-
lltIDC ooo6memmx: 14- 7 • . _ 

PeB,I_JIJ:,TaTll 

I'anpMHS Yb (ill). IlOCTOSIHHaJI BeDtJRHa IIO,ItBDHOCTR R'l'Tep6Wl u~b3+ = 
6,03(22)fo-4cM2c-IB-l npH 2 ""- pH'"= 8,5 (pHo. 2) nosBoJIJleT o.n:e.1mTI> 
BaK1JJOtJeHHe o TOM,tJTO B eToM HHTepBaJie Ko~eHTPmtmi Bo,n:opo,ItH:wc HOHOB 
o:a He r:irm,onnsyeTca.CJre,n:0BaT0JII,HO,MOJ1I,HaJI .n:ona ~pexsapJI,IOioro HOHa B 
pacTBope °'Yb3+ = I. B CJm6omeno'!HllX pacTBopax npx pH"'9 - IO eneMeHT 
a,ItCOp6npyeTCH Ha CT8Me eneKTpOMRr~OHHOii Tpy6im, 'ITO IIpRBO.ItHT 1t 
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PHc. 2. 3aBHCHMOCTI, IIO,ItBHl!tHOCTH HTTep6Wl OT pH BO,IUIOro 
HHTpaTHoro pacTBopa qJOHOBoro sneKTPOJIHTa. HoHH8H 
CHJm JJ = 0,1 {o), JJ = 0,01 (a) H JJ = 
0,01 + l ,ro-5 M Yb ( N0 3J3 ( •), 298,I K. 

Hapymemm .ItHHaMHtJSCKOro paBHOBBCWl M91KJIY rn,n:pbOKCOKOMIIn9KC8MH HTTep-
6WI B paCTBOpax 4>3 H, cne,n:oBaTenr,Ho, K H9BOCilpOH3BO,n:HMb[M pesyJII,TaTaM 
HBMepeHHfi. A.Hanns 01tcnepHMeHTMI>HWC .n:aHHllX, IIORaaaHHllX Ha pnc. 2, 
noaBoJIJleT c.n:enaTr, BllBo,n: o TOM, tJTO ,Il;}IH nepBoii KOHCTaHTH rll.IU)OJillaa Yb3

~ 

pI{l :;:;,: 9. 3TO. BeJllitJHHa - o.n:noro IlOpR,n:Ka C H3B9CTHL!Mli KOHCTaHTaMII .rr.na 
TpexsapR,,lUil:DC HOHOB HTTep6rur H .npy:rnx naHT8HH.n;rr~ KOTOJ)l:le 61lnH OIIpe.n;e
neH!l HHllMH,He eneKTpoqiopeTHtJecron.m:, MeTo.n;aMH I I, 

0KCaJiaTHll9 ,ROMIIJISKCll Yb(III). HaMeHeHHe IlO,ItBH.lKHOCTH HTTep6HSI B . 
BaBHCIDAOCTH OT KOH{l9HT!)aD;HH OKCMaTHOHOB (pHc. 3) IIPOHCXO.ItHT COBepmeH
HO O.ItHH8KOBO KaK B KiICJil:lX (pH2-3), TaK H B paCTBopax, 6mBKHX K HetlT
panI,HHM (pH5,5). 3TO MO.lKHO HHTepnpeTHPOBaTI,, Bo-rrepBllx, Kalt no.n;TBepJK
.n:eHHe BIIBo,n:a O TOM, qTo Yb 3+ He rn.n:ponnsyeTCH B HeliTPMI>HllX pacTBopax . ' H, BO-BTOpHX, KaR YKSBaHHe Ha OTHOCHT9nI>HO CJia6oe KOMIIJI8KC006pasoBa-
HHe HTTep6HJI c KHCnllM aHHOHOM HC204-, KOHUSHTparcim KOToporo IIPH pH2 
ITO'ITH Ha ,ItBa nop~ 6onr,me, tJeM C2042-. Ilpa KOH{l8HTparcimx OKCaMTHO
Ha 6onr,me 10-4 M 6pyTTO-ITO~BIDKHOCTI, liTTep6:rur HM98T OTPHll8T9nI>H09 3Ha
'19HHe, 'ITO O,ItHOBHa'IHO YK83HBa9T Ha o6pa30BaHHe KOMIIJISKCHWC aHHOHOB 
I Yb(C2o4)0 J3-Zn c n~I. 

5 
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PHc. 3. 3a:BHCRMOCT!, no~Hl!HOCTH HTTep6ruI OT KOHn8HTpaitlIH 
OKCaJiaTHOHa B BO~ IDITpaTHWC paCTBOpax <pOHOBoro 
aJie1tTpoJIHTa nplI pH 2-3 ( o ) H pH 5, 5 ( 0 ) • p =O, OI , 
298,I K.. . 

Ilpn HHTepnpeTanim 3KCil8PHM8HT8m.HHX .1tammx (p:e:c. 3) M!I HCXO~ 
H3 npe~OJIOlK8HHSl O TOM,~TO B paCTBopax ~a llO,IUllWIOCT!, HTT8p6Wl onpe
,lt8JU18TCH TOJI!,KO o6pa30B8Hli0M OKCaJiaTHHX KOMilJI8KCOB no peruman (I): 

Yb 3+ + n c2ot /On 1Yb(C2o4
>nl 3- 2n (I) , 

~e n = I,2. 
B COOTB8TCTmm c peaK!ij!ett {I) 6pyirTo-no~mmocT:r, KTTep6mi: B OKC8JI.8T-
HHX pacTBopax 6y,n;eT OmJCHBaTl>CJI ypaBHemteM (2) : 

2 . - Uyb3+ + uhc·Kf[L2-1 + UYbL2·K1K2·1L2-1 () UYb(Ill) = -=--=c.._ _ ____;_=-.c._ ______ ......,_ ____ , 2 
1 + K11L2-J + K1K2lL2-1 2 

r,Jte Uj - ~HHS IlO)tBID!HOCTH RTTep6mi-CO,!t8pllta:l!ll!X lIOHOB, o6pa-
3yJ)llll!X paBHOB8CHYJJ ClICTeMY, Kr H ¾ - nepBaJI H BTOpaJI ciryne~TUe 
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f~ 

i~ 
r 

j 

. 2 
KOJmeHTpa!tlIOHHHe KOHCTaHTU ycTofi,nraocrn KOMIIJieRCOB 1ITTep6ruI,[L-l 
KOHneHTpa~ 1IOHa ROMIIJieKcoo6pa30BaTe.rur, B ,naHHOM c.nyqae OKCaJJaTHOHa. 

MaTeMaTlf!lecKrut o6pa6oTKa nOJzytJemrux HaMJI 3aBHCKMOCTe:ll uYb(III) 
= f (I L2-]} B COOTBeTCTBllll C yprulHeHJieM ~) /Wia npoBe,JteHa MeTO,ltOM 
mumem,nmx KBa,IUJaTOB no nporpaMMeMINUIT 6 • Ilim o6pa6oTKe 6HJIH 
06'!.e~eHH H3MepeHIDI, mnoJIHeHIIl:le B pacTBopax OOI H OOII. , Pe3ym.T8TH 
pac~eTOB npHBe,JteHH B Ta6JmrJ;e 2. _ 2-

CIJJIOlllHOi! .mnme! Ha p:e:c. 3 noKa3aHa 3aBHc~ocT:r, uYb(III} = f II L ]) , 
pacc~rumast no ypruJHemm (2) C HCilOJU,30BaH1I8M BeJmtmH Kn H Uf , 
npHBe.1temmx B Ta6.n:e:ue 2. 
Ta6mma 2, BeJ!lrllll:HH ciryne~THX ROJmeHTpa!tlIOHHHX ROHCT8HT YCTOfitm

BOCTH OKCaJJaTHHX H TapTpaTHHX KOMIIJI8RCOB Yb(ID) H HH,IUI
BH,Dyam.HWC no~OCTe:ll RTTep6g:ll-co,1tepim1I1HX ROHOB, 
pacc~TaHHHe Ha OCHOBamm 3KCnepBMeHTam.ma: 3aBHClIMOC
Tett uYblIII) = f([ L2-J) ; p =0,0I, T = 298,I K. 

lfoH lg Kn u? 
I 

(Kn B JI•Mom.-1 ) (ro-4-~c-1B-1) 

Yb3+ - +5,92(8) 
[Yb (oxW 5,BO(S) +2,49(24) 
[Ybloxl2J- 4,06(3) -2,53(10) 

Yb3+ - +5,98(8) 
[Ybltartli+ . 4,61(6) +2,25(53) 

TapTpaTHHe KOM1IJI8KCH Yb(ID). Ilo~emme HaMH 3KCnepBMeHTam.HHe 
38BHCEMOCTH no~HJKHOCTH HTTep6w:r OT ROHil8HTpaitHH TapTpaTHOHa B pacT
BOpax OOI, OOII, oom. noKa3aHH Ha imc. 4. Tax llt8,Kalt H B OKC8JI.8TC0,1tep
]K8!qlIX paCTBOpax Wo

7
H8 6pyirTo-nO,ItBRJKHOCTL HTTep6ruI He BJIWieT ROHileHT

p~ BO,ltopo~ HOHOB, ~TO, B ,naHHOM ~e,-TalOlte yK83HBa8T Ha 
CJia6oe 1toMIIJieKcoo6pa30Bamte HTTep6IDI c amtOHOM c4H5o6-. Bo BCeM HcCJie
.ltOBaHHOM HaMlI HHTepBaJie KOHI.t8HTP81Uill TapTpaTHOHOB no,ItBRJKHOCTL HTT8P; 
6WI HMeJia IlOJIOJmT8Jll,HOe 3Ha~eHHe, ~TO MH HHTepnpeT:e:pOBaJIH B ,naHHOM 
c:.n:yqae KaK OTCYTCTBRe BKJia.lt8 amtOHHHX KOMIIJI8KCOB B 6pyirTO-Il0,ItBDHOCT!, 
aJieMeHTa. IIoaTOMY, ~To6u BMeT:r, BOsMoimocTL npoBecTH :r.iaTeMa~ecicyD 
o6pa60TKY .JtaHHHX·B COOTB8TCTBHH C ypaBHemteM (2) no nporpaMMe, Hallll
caHHOli 1I,1Ul OKCaJiaTHWC pacnopoB, MH 6rn BH~eHH 38,naT!, HHn;HBll)1.y
aJII,HYJJ no~lil!WOCT!, aHHOHa Yb{C4H406)2 paBHOli IlO,ItBDHOCTR aHaJio
~oro no cTpoemm oxcaJJaTHoro ROMIIJieitca: uYbL- = -2,5(5) · 10-4 c~• 
c-1B-1• Pe3ym,TaTU pac~eTOB npHBe.1teHH B Ta6JmrJ:e22. CWiolllHaH Rl)BBaJI 

Ha plIC. 4 - 3TO 38BHCHMOCT:&- uYb(Ill) =- f([C4H40s2-)}·, pacc~TaHHaJI 
C HCilOJl!,30BaHHeM ruui.IlemµDC Be~ K1 H U;' no ypaBHemm (2). 
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Plic. 4. 3aBHClIMOCT1, no,ItBIDKHOCTH HTTep6Hf! OT ROHD;8HTpanID'I 
TapTpaTHOHa B BO,wrux HHTpaTHUX pacTBopax ~HOBoro 
aJieKTPOJIHTa np:u pH 2-3 ( o ) , pH 5, 5 ( o ) , 2 "" pH ,.;. 5, 5 
(@), JJ=O,OI, 298,IK. 

06crueHHe pesyJI1,TaTOB 

B Tad.mme I nplrae,n:eHU TepMO~aMH~ecIWe ROHCTaHTU YCTOH'IIIBOCTH 
ORCaJiaTHllX ROMIIJI8RCOB llTTep6IDI, onpe,n:eJieHHHe Ha OCHOBamm .n:amrux 0 
pacTB~~OCTll ORCaJiaTa llTTepOIDI B;acTBOpax C pas~oii KOHD;eHTPaint
eii ORCa.JI8.TllOHa :u llOHHOH CllJIOH /B • ,lJ.Jm cpaBHeHrut c ImMll HalllH ROH
neHTpaintomrue ROHCT8HTU CJI8.U:OBaJIO llKCTpanoJIHpOB8T1i K )-l = 0, ,nJIH ~era 
Mll ncnOJI1i30BaJIH ypaBHe~e (3), B KOTOPOM 38BHCHMOCT1, Rosll$,m;ieHTOB 
aKTltBHOCTll llOHOB, ~aCTBYIDlllllX B paBHOBeCHOii accon,ranim, OT n_rrnon 
CllJil:l pacTBopa,~T!Illa8TCJI no ·aMilllp~eCROff: ~PMYJie nsBHCa /I?: 

0 }J 2 {ii 
lg Kn = lg Kn - AZ A { 1 +~ -0.2JJ) /18/, (3) 

r.n:e B HameM ~ae BeJill'!IIHU AZ
2 

PaBHll - 12 :u - 4 npll pac~eTe lg K£ 

8 

r 
"' I 

n · lg~ cooTBeTcTBeHHo, }J = 0,0I, A - Koa~eHT B yprumemm 
ne6M-XloroteJIJI, paBH!lll np:u 298, I K ,n;m BO.ItHWC paCTBOpOB o, 5II. 

,lJ.ruI OKCaJI8THllX KOMIIJI8KCOB pacctmTaHHile no ypaBHemm (3) BeJill'!ll
HH lg~ = 6,34(5) :u lg~ = 4,24(5) BllOJIHe y,n:oBJieTBOpllT8JI1,HO corJia
CyroTCJI c peayJI1iTaTaMR pa6ow /Bl, c ~eTOM npmmwm8JI1,HWC paaJill'!llli B 
MeTO,nmte onpe,n:eJieHllll: KOHCT8HT li c,n:eJiaHimX llpH 8TOM ,ItOnyDl8HllHX, 3Hatm
T8JII,HO JIYlilll8 COBIIa,IteHlle Hamett 8KCTpano.mrpoBaHHOH BeJilllllIHH nepBOH KOHC
TaHTH ycToittnmocTn TapTpaTHoro RoMIIJieKca .HTTep6:uJI, lg11 = 5,15(6) c 
,wOI'H~BeJIHtmHaMH, onpe,IteJieHHHMH paHee: 5,12(3) f'f, 5,3!(!0) 
IO, 5,29 1~9Tll peayJI1iTaTH npHBO,ItJ!T K 3aRJ.IJ0~8HliIO O TOM,~TO no paapa-

6oTaHHoii HaMll MeTo.rtmte , npm.mro li3MepeHHH CKOpOCTeii 8JI8RTpoMHrpanim 
liOHOB B pacTBopax OTHOCHT8JII,HO llpOCTO no~ax>TCJI xopomo ~0CllpOR3BO,Itll
MHe 8KCI18pllM8HT8JI1,HHe ,ItaHHile, Heo6xo,ItlIMHe ,ItJIR: pac~eTa JJ:OCTOB8PHllX Be
JIH'!llli KOHCTaHT KOMIIJI8KC006paaoBaHrut llOHOB M8TaJL1IOB C pa3Jm'!IHllMH JIH
raH,ItaMllr. 

HoBm.m ll, no HanieMY MHemm, HHTepecHHMH .IIBJIHIOTCH CBe,IteHrut, OTHO
CJillllI8CJI K no,ItBmtHOCTJIM noHoB, co.rtep,mlllllJC HTTep6:utt. Ilpel!!,lte ncero noc- · 
TOJ!HHaJI llO,ItBml!HOCT1, Yb 3+ ll03BOJIJieT C,It8JiaT1, BHBO,It O HeI'll,Iij)OJIH3Y8MOCTlJ 
Yb(m) n pacTBopax c pH< 8 n JJ = o;r - 0,01. CJie.rtonaTeJI1iH6, B aTott 

cepllll 8RCll8PllM8HTOB onpe,IteJieHa B~a liH,ItlIB:rmya.1!1,HOii llO,IJ;!!mtHOCTll 
Tpexsapswroro HOHa HTTep6KJI uyb3+ = 6,03(22) ,ro-4c!.fc-1B-1 • TaKHe lite 

BeJill'!IIHH ,ItJIR: Uyb3+ 6wm no~eHH llpll MaT8MaTWI8CKOii o6pa60TR8 3aBli
CllMOCTett 6PYTTO-llO,ItBDHOCTll llTTep6rur B OKCaJiaTHllX n TapTpaTHHX pacT
Bopax (Ta6JI. 2) ~ ,IT.aJiee, pacctmTaHHHe ~:ir,Izy8JI1,HH8 llO,ItBmtHOCTH O,ItH0-
38PJWIHX (noJIOJICl!T8JI1,HllX ll OTPHD;aT8JII,HHX) ORCaJiaTHWC ll TapTpaTHWC ROMI1-
JI8KCOB HTTepo:im, H8CMOTPJ! Ha CYl!l8CTB8HHYD paaHHnY B llX CTpoemm li coc
TaB8 t ORa3aJill01, llpaRT~8CRll O,ItHHaKOBlOO! no a6COJIIOTHHM B8Jill'!llliaM ( Ta6JI. 2) • 
9TO ,n;aaT OCHOB8lll18 ,ll;JISi npe,ItBapliT8Jll,HOro 3aK7Il0~8HHJ! 0 TOM, ~TO 
rJiaBHIDJ qiaRTOpOM, BJillJIIDntm,4 Ha CKOPOCT1, Mllrpaulm KOMILlI8RCHOro liOHa 
M8T8JtlI8 C opramrqecronm Jllll"aH,ItaMli, JIBJIJI8TCJI ero 38PJJ.It, Hci ,ItJIR: OROH
~TeJII,HHX BHBo.rtoB, o~eBR.ItHo, Tpe6yeTCJI 6oJiee nmpoRaJI axcnepHMeHT8JI1,
HaJI nponepKa, 
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