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Pew CIJ. H AP• P6-86-646 
3neKTpOMHrpaqHR paAH03neMeHTOB 6ea HOCHTenei1. 
KOHCTaHTbl ycTOH4HBOCTH H nOABHlKHOCTH KOMMeKcoe la( 111) 
C OKCanaT- H TapTpaTHOHaMH B BOAHblX pacTeopax 

nyTeH npRHOro H3MepeHHff CKOpOCTei1 3neKTPOMHrpaqHH naHTaHa-140 (T~=40,3 4.) 
6e3 .HOCHTenR nony4eHbl aaBHCHMOCTH nOABHlKHOCTH (ii) OT KOHqeHTpaqHH ABYX3aPRA
HYX HOHOB ~aseneeoi1 H BHHHOH KHcnOT e BOAHblX pacTeopax c HOHHOH CHnoi1 0,01 
H TeHnepaTypoi1 298,1 K. Ha OCHOBe 3KCnepHMeHTanbHblX AaHHblX pacC4HTaHw KOH
qeHTpaqHOHHble KOHCTaHTbl YCTOH4HBOCTH H HHAHBHAYanbHble.nOABHlKHOCTH u~ OKca-
naTHblX H TapTpaTHblX KOMnneKCOB la(III): . 
[La(Cz04)]+. LgKI = 5,63(9), u0 = +1,95(15)·10-4 CM2c- 1s-1 

[la(Cz04)zl-. lgKz = 4,05(19), u0 -1,76(20)·10-4cM2c- 1s-1 

[La(C4tt4o6) ]+, lgK1 = .4,40(5), u0 +1,99(18) ·10-4cM2c- 1B-1. 

npoOeAeHO cpaeHeHHe nony4eHHblX peaynbTaTOB C nHTepaTypHblMH AaHHblMH. PaCC4H
TaHa npeAenbHaR nOABHlKHOCTb La3+: u(µ=O) = +6,9(1)·10-4cM2c-lB- 1• 

. La3 + 

Pa6oTa .BblnOnHeHa e na6opaTOPHH RAePHblX npo6neM 011/11,1. 

IlpenpllllT Olil>CJU1Hem1oro IIIICTIIT)'Ta im;eplWX HccmmoaaHHii. Ay6Ha 1986 

nepeeoA O.C.BHHorpaAoBoi1 

Rasch F. et al. 
Electromigration of Carrier Free Redionuclides. 
Oxalate and Tartrate Complexes of La(III) in Aqueons 
Solution · 

P6-86-646 

Using experimental dependences of mobilities on oxalate and tartrate 
ligand concentration, stab.ility constants (Kn) and individual ion mobilities 
(u~) of La(III) complexes have been calculated for solutions with the overall 
ionic strength 0.01 at 298.1 K: 

~[La(C204)]+, lgK1 = 5.63(9), u0 = +1.95(15)·10-4cm2s-lv-1 

!La(c2o4)2]-. LgK2 = 4.05(19), u0 = -1.76(20)·10-4cm2s-lv-t 

[La(C4H406)]+,lgK1'= 4.40(5), u0 = +1.99(18)•10-4cm2s- 1V- 1• 

The limiting individual ion mobility of'La3+ has been determined: u{µzO)= 
La3 + 

• +6.9(1)•10-4cm2s- 1v- 1• 

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

Preprint of the Joint Imtitute for Nuclear ReJearch. Dubna 1986 
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8Jie1tTpoq>ope3 ~OHOB B BO,ItlmX pacTBopax -- O.ztmI lI3 aqqeitT:imma: mra

Jm7'H13'.eCKl!X MeTO,IJ;OB HCMe,IJ;OBaHWr paBHOBecma nponeccoB, TaroDC,ItaKJ:'H,Il;
P.OJm3, KOMIIJie1tcoo6pasoBaHHe, OKHcmTeJII,HO-BOCCTaHOBln'eJII,HHe peam::cim 
7I-3/. ,ItnJI 9THX neJiett HaMZ 6wra paspa6oTaaa HOBaR: MeTO,Itl!Ra !m3KOBOJll,T
HOro 3OHHOro SJieKTPO~pesa B paCTBOpax-qx>HOBlll'. 9JieKTpOJIHTOB, llO3'O~ 
llt8H npoBO.D;l!T:Et !IplIM!ie H3Mepemm: CKOPOCTeA MZl'paUlm pa,ttROHYitJil!,ltOB 4-7 • 
Ee OCHOBHOe OTJ[l'!qHe OT np1merumnmxca P.aHee B TOM, qTo HOHH MHI'pHPYJ)T -

B BO.II.HOM pacTBope,CBO6O.Il,HOM OT MeJIRO.D;l!CllepcHHX HSDOJIHJITeJiett, KOTOpHe 
npHMemmTCH wm DO,IJ;~emm KOHBeitTHBHIDC DOTOKOB Jm,IUtOCTH B aJieKTpoMlll'
pattKOHHOtt Tpy6Ke. MJ:J :ate wm STOA neJm BOCllOJII,3OBaJIHC:Et I'H,IU)O.D;l!HaMHTiec
RHMll conpOTHBJiemmMII, H3rOTOMeHimMH lI3 H,D;epma: yJII,TpaqJWII,TpOB C .D;l!a
MeTpOM OTBepcTd OKOJIO 0,03 MICM. ConpoTHBJiemm 3rutpllB8Jm SJieKTPOMllI'pa
ItROBHyD TPY.61JY c }I;Byx KOHilOB, OCTaB.lllIJi l3HY'l'pemmi!: ee o6~eM COBepmeHHo 
CB06O,IJ;HHM _7? • ,Ilo)tBD'.HOCTH HOHOB B ,ItaHHOM CJIYlW.e smmmTCSI ipymtn:wn.m 
TOJII,KO qlH3HKO-xmm1JeCIDIX--CBOilCTB pacTBOpoB. 

IlepBI:Ie 9KcnepHMeHTli no npoBepxe npHMeHlIMOCTH HOBOtt MeTO,IJ;mCH X HC-
~ Me,IJ;OBaHmD nponeccoB I'H,Iij)OJilI38 H KOMIJJieKcoo6paso~ lIOHOB MeTaJLJIOB 

6um IlOCTSMeHH c pa.mmHyKJilI.I(8MH BHCyYTa lI lITTep6WI ~IO/. Fwm onpe
,IJ;eJieHH IlO,IJ;B:DHOCTH HOHOB, o6pa3:yD!ltRX paBHOBecwe,cucrew, .Be~ 
ltOHCTaHTI'H,Iij)ODSa lI KOMIIJie1tcoo6pasoBaHHH_C,aHHOH814R ueKOTOpHX ,IJ;HKap-
6OHOB!lX KHCJIOT • - , , -, 

KoHCTaHTli I'll,Zij)OJIH38 BHCyYTa H KOMIIJie1tcoo6paso:BaIIWi HTTep6im: C 
ORCSJif\T- lI,Ta~t~aTHOHaMli 6wm B xopomeM corJiacm! C JmTepaTYJ)HHMH ,IJ;SH
HHMH /ll-I3,r • 21. TeM He Meaee, MH coq;m'HYJ!Hl:lM npO,IJ;OJDmT:Et cepHJJ 

axcnepHMeHTOB c TpeXBaJieHTHHMH ItaTHOHaMH, BI:I6paB B ttaqec'!'Be o6~eKTa 
HCMe,IJ;OBaHd la(ill) • ,ItnJI JiaHTB.Ha 6wm HeO.Il,HORpaTHO onpe,IJ;eJieHH :paBJm'i

HHMH_ MeTO.I(aMH KO,CTaHTli YCTOitqHBOCTlI KOMIIJieKCOB C 8HHOH8MI! 1118BeJiel3O2 
H Bmrabi KlIMOT l4-2l/. 3To .ciBJIMOO:Et WUI sac oqeH:E, BaJltHHM, TaK xax 
,IJ;aBaJio 6oJiee o6nm:pmni, qeM B npe.Itli,IJ;j'1ltl CJIY'iMX, MSTepnaJI wm cpru3He
mm H OUeHKH HalIIRlC pesyJI:EtTSTOB. 

UeJII, HSCTOJilllett pa6oTH - lI3Mepemm: DO}I;BBJ!'.HOCTH JiaHTaHa B paCTBO
' pax xoMII.iiexco96pasoBaTeJiel lI nOJIY'leHHe, noMe MaTeMaTJlllecKOI, o6pa-
· 6oTltlJ 9RCnepHMeHT8Jll,Hl:lX ,IJ;aHHllX,BeJlll'D'IH KOHCTSHT YCTOiqnBQCTlI H IlO.ltBD

HOCTeil 11oao:a, o6pasYJ)!lllIX paBHOBecHHe cnoTewi,·a Taltl!te ~paBHeHRe me 

o JmTepaTYJ>lWMH nammr.m. 

2 

3Rcne_QmJeHT~_Jla_H_ tta_cTJ,_ 

Pa6oTa BllilOJIHeHa c P~OeyK]lH)l;OM 140La (T1;2 = 40,3 '<I), reHepa.:. 
TOPOM ROTOporo 6HJI 14°& 6e3 HOCRT8Jlll, HaHecemrun Ha RaTROH006MeHJIY]D 
CMOJIY ,IT,ayaRc 50x8. Pa.nno6apRii npno6peTeH BO B/0 "H30TOil"(MocRBa). OT 
6apruI JiaHTaH OT,D;eJLffJIH nyTeM 8JIIOliPOBaIUIB paCTBOpOM O, 5 MOJIJ,/ JI oC-ORCI1-
l1306YTHPaTa aMMOHI1Sl.KOMIJJI9RC006pasoBaT9JU, y,n;a.JI.H.Jlli npli MHoroKpaTHOM 
ynap11BaH1rn MIOaTa c HH 03 (I MOJI1>/JI) 11 nOJIYtIMH pa6otfilii pacTBop 140 La 
6es HOCRTeJI.ll C y,n;em,Hott 8RTlIBHOCTI,IJ OROJIO 5 rEK/rM R pH = 2. 3JieRTp0-
MHrpanmo JiaHTaHa H3Mepmm B paCTBOpax q>OHOBl1X aJieRTpOJIRTOB (<I>3) CJie;n:y
lJl!lero cocTaBa: 

<I>3I - H(K)N03 / KzC2o4; }-1 = 0,01, 2-cpH-<3,5 
<I>3II - H (Kl [104 / KzC4H406; }-1 = 0,0I, 2,8c:pH--=3,5 
oom - HNo3 ; 7.10-4 - 2,5.10-I Mom,/JI 
<filrl - H[I04 ; 9.10-4 - 4,3•10-2 MOJU,/JI 
<I>3Y - H(K)N03 ; JJ = 0,02, 2--=pH-c:3,5 
<I>3.1i'l - H(K)Cl04 ; }-1 = 0,01, 2-c:pH--=3,5. 

.lJ.nR: me IlpRrOTOBJI9HRfi RCll0Jll,30BaJIR 6H,UHCTRJIJIRPOBaHHYJ) BO;n:y R peaRTRBli 
RBaJmqn!Ratnm 'U(a. Bee 8I<enepm.1eHTli BllllOJIHelill npH 298, I K. KoimeHTpa-
rnm ,n:Byxsapimmur ORcaJiaT- R TapTpaTnOHOB [ L2- i pacC'<!RTaHll RCXO,JUI R3 
'OHUeH;11arnroHH11X ROHCTaHT .nnccornrarnm maBeJieBOH R BRHHOH RRCJIOT 

22 , 23 • Opra1msaurui; SKC~epRM9HTa R ~eTaJm: M8TO,ItRRR R3JIO%eHll B HallIRX 

npe,ll;l:l.llYIUID pa6oTax 17-IO/, 

P~;y_ JII,Ta TH 

IlpH aHBJIRse pesyJI1,T8TOB SKcnepHMeHTOB Mil Rcxo,nwm R3 npe,n;nocUJIOR, 
'!TO, Bo-nepBUX, ROMIIJI8RC006pa30BaHRe JiaHTaHH~OB C O,n;H03apsuuruMR aHRo
Hmm ,IOIBap60HOBl:lX RRCJIOT HL- cymeCTBeHHO MeHee BepOHTHO, '<ISM C L:2-
H, BO-BTOP11X, ~TO rn.n;pooRCOROMIIJieRCli JiaHTaHa He o6pa3yDTCSl B paCTBOpax 
c pH--= 3,5. OcHOBaHHeM o/r nepBofi npe~llOCHJIRR IlOCJIYJKWill pesyJII,TaTll 
Hamett np~;:cH.llYlllen pa60TH IO/, B ROTOpon 6HJIO llORasaHO, '<ITO 6PYTTO
IlO,n:BIDltHOCTH HTTep6na B RHTepBaJie 2 < pH< 5' 5 38BHCfiT TOJI1,RO OT ROHU8HT
parnm @- . BTOpaSl npe.n;nocliJIBa IlO,D;TBeP!,IlaeTCSl IlOCTOJIHHl:lMH IlO,n:BIDKHOCTSl
MR llpR 2.::spH-:s3,5; +5,65(IO)-I0-4c~c-1B-1 B HHTpaTHHX H +6,15(10).ro-4 

c~c-1B-1 B nepx;ropaTHl:lX pacTBopax (OO]I H <I>3JI } • 
CJie,D;OBaTSJII,HO' IlO,n:BRlKHOCTI, La{][) B ORCaJiaTHl1X H TapTpaTHllX paCTBOpax 
o6yCJIOBJIHBaeTCSl TOJII,RO peaRUHett (I): 

La 3
+ + n L2- /3n [Laln 13- 2~ (I) 

n- - u• '3~~-,h-;-=-\ uti ;,,,.;.t.,,.; ,,,,hl,i ilh1.Tt:ry'i' 

I
, ~S:.Citm-.L:t UC C :H•:10ll;\llllt\ 
. E;t,1GJ1}:~fi Ef{,~ 
~•~if:NW--. ,,_,.._ 



B COOTBeTCTBID! C OCHOBHHM YPaBHe.HReM 8JieRTPOMIIT'paumt 6pyTTO-no;n;1nm
HOCT!, JiaHTaHa ( ij La{]I) ) onpe,IteJIJieTCJI :mr,mmH,DyaJII,mn.m llO,ItBlilKHOCT.RMl! 
HOHOB, o6pa3YJOIIIIDC paBHOB8CHYJJ CIICTeMy- ( u[ La L 13-2n); n= 0-2~ II lIX 
MO~Hmm ,ItOJI.RMlI ( 0C ) :: n 

2 

ula{I[) = n~oullalnl3-2n • cx[Lalnl3-2n. (2) 

B pasBepeyTOM BlI,Ite Y[J8BHe.HRe (2) np1Io6peTaeT C.7I8JtYlOlllYlO lp()pMy-: 

ULO 3+ + UOLa•+·K1[L2-1 + ULO L- ·K1K2ll2-·12 
u -' a L a 2 (3) 
La(IIIJ- + ·K1ll2-l + K1K2{l2-12 

r,Ite Kr lI ¾ - CTYlleH~TI:le CTeXIIOMeTpwrecRIIe ROHCTaHTll YCTOiitnmOCTlI 
ROMJIJieRCOB JUUiTaHa. 

O!tcaMTHHe RoMJIJieKcll La{llil • EpyTTo-no,ItBl!lKHocT:r, La{I[l B aaBH
CIIMOCTH OT ROimeHTPaumt C2042- B paCTBOpe ~31 IlORaaaHa Ha PHO. I. 
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Plic. I. IIo.rtBJWIOCTI, I 40 La (ill) B 8amIClIMOCTH OT ROJmeHT~ 

OKCMaTlIOHOll B pacTBope H{K)Cl04/R:zC204, JJ = 0,01, 
2-::: pH~ 3,5, T = 298,I K. 

4 

Ha6Jllll,ItaMC!, KaR noJIO.lKIIT8JII,HM, TaR liI OTPIIUaTe~HM IIO,ItBIDKHOCTH ROMTI
JieRCHI:lX lIOHOB. ,lJ.7m pac~eTa IIH,ItlIBH,IJ;y'~Hl:lX IlO,ItBIDKHOCTeil lI ROHCTaHT yc
TOli'IlIBOCTlI MOHO- lI ,ItlIORCaJiaTHHX ROMJIJI8RCOB JI8HT8Ha 6uJia npOBe,IteHa 
MaTeMaT~eCKaSI o6pa60Tita 8Rcnep1IMeHTMI,HO:ll 38BlIC,OCTlI fl1a fjj ,:f({J.1]} 
MeTo,1toM HaHMeHT>llllIX ItBaJtI)aToB no nporpaMMe MINUIT 24/ B cooTBeTcTBIIlI 
c lp()pMy-JIO:ll (3). Tio~eHHlle Bemr<IlIBl:l no,ItBlIJKHOCTeH 1I ROHCTaHT np:irae,Ite
Hll B Ta6~e I. 
Ta6.mma I. BeJilI'IlIHll CTeXHOMeTplI~ecrorx KOHCTaHT YCTO~BOCTlI lI 

lIH,ItlIBH,IJ;y'~Hl:lX no,ItBIDKHOCTe:ll ORCM8THI:lX lI TapTpaTHI:lX 
ROMJIJieKCOB La (ill), )1 = 0, 01, T = 298, l K. 

~OHO:smi uo lg Kn 
I 8JI8RTPOJilIT lloH (10-4c~c-lB-1) (K JI•MO~-l) 

H{K)N03/ La3+ +5,65(10) -
R:zC204 Lal+ +l,95(15) 5,63(9) 
2:::spH.::3,5 Lalz -1,76(20) 4,05(19) 

H{KlCI04/ La 3+ +6,15(10) -
R:zC4H406 Lal+ +l,99(18) 4,42(5) 
2,8::: pH ::s 3,5 

TapTpaTH!le KOMJIJieRCU La(m). EpyTTo-no,ItBIDKHOCTlI La(m) ll 3aBIIClI
MOCTlI OT KOHIJ;eHTpanmr C4H40~- B pacTBope ~3TI noKa3aHU Ha PlIC. 2. BOT
~e OT OKCMaTHllX paCTBOPOB, BO BCeM lICCJie,ItOBaHHOM lIHTepBaJie KOH
neHTpau;aii c4H4o~- no,ItBIDKHocT:r, HMeJia noJiolKl'!TeJI:r,Hll:ll aHaK. 3KcnepHMeH
T~HUe pesyJI:r,TaTU 06pa6aTI:IBaJ11Ic:r, no Toil xe nporpaMMe, ~To lI B npe,Itll
JJYll(eM c~ae, HO .ItJISI aToro noTpe6oBaJioc:r, npnHSITT> B qiopMy-Jie (3) ulal-
= -2,0(l,O)·l0-4c~c-1B-1 • IlpH BR6ope BToil BeJilI~Hll MU IICXO.ItlIJllI ns 2 

npe,ItilOJIOXeHIDI, ~TO IlO,ItBlilltHOCTlI OKCMaTHI:lX lI TapTpaTHl:lX aHlIOHHllX KOMII
JieKCOB -JiaHTaHa npllMepHo paBHU. Ilo~emme BeJIII~Hll no,ItBIDKHOCTeil lI 
KOHCTaHTll Kr nplIBe,IteH!l B Ta6~e I. 

Pacc~Tamrue ,ItJISI pacTBOpOB ~31 II ~II cpymmmr ula{IDJ = 
f ( K1 ; K2; ur Lal l 3 - 2n ; [ t?- ll - CllJIOIDHHe JilIHID! Ha PlIC. I lI 2 xopomo 
COBna,ItaIDT C QKcnepllMeHTaJI:r,mn.m TOtmaMH. 

l1H.rtmm,rlyMT>Hl18 nOJlBIDKHOCTlI lIOHOB 

Ha1I60Jiee 1IHTepecII11M n HeoJm,D;aHlillM .ItJISI Hae pesy~TaToM 6wra pas
~rui: no,IJ;BIDKHOCT!, lIOHa La3+ B nepXJiopaTHUX lI HHTpaTHl:lX pacTBOpax: 
+6,15(10) H +5,65(IO)•l0-4m?c-1B-1 COOTBeTCTB~llHO. 3TH BeJilI'IlIHll IlOJIY-
1'.JlIJil'IC!, O,ItlIHaKOBUMl!l, Kalt npH np.lIM!lX H3MepeHHSIX B pacTBOpax C IlOCTOSIH
HOil lIOHHOil ClIJIOH lI nepeMeHHoil RHCJIOTHOCTT,][) 6es KOMJIJieRcoo6pa30BaTeJieii 

5 



...... 
I 
m ...... 
I 
u 

N 
I: 

'10 
0 ...... 

1:::, 

7~----------, 

6 

5 

4 

3 

2 

1 '----1 
(X) 5 4 3 

-lg [ tart2-] 
Pxc. 2. Ilo.n;BmmocT1, 140 La (ill) B saB:e:cHMocTn OT RoHD;eHTpan;HR 

ORCaJiaTHOHOB B paCTBOpe H(K)C L 04f¾C4H406, JJ =0,01, 
2,8~ pH::;. 3,5, T = 298,l K. 

( 00 y n 00 w. ) , TSR :e:' np:e: MaTeMaT:e:tJeCROil o6pa60TRe 8RCIIep:e:MeHTaJI1,HWC 
3amICHMOCTeil 6pyrTO-ITO.n;mutHOCTH JiaHTaHa OT ROHD;0HTpan;HR ROMIIJI8RC006~ 
paso:aaTeJiett B pacTBopax (001 n OOII)., 

. 1-IT06H IIOJIY'IHT1, ,Il;OIIOJIHllT8JII,HHe .n;aHHHe O BJI:e:.fIHlm: xm.mtJeCROro COCTa-. 
Ba 3JI0RTpo.mrra Ha ITO.n;BWEHOCTI, ROHS La3+ '6wm IIOCTaB.neHH BRCIIepHMeH
TH IIO Rsyqemm 3JI0RTPOMIII'panim JI8HT8Ha B XJIOpHo- H 830THORHCJIWC pacT
BOpax IIepeMeHHOH ROHD;0HTP8ni'IH (00fil H 00Jil ). PesyJiI,TaTH npe.n;CTaBJieHH 
Ha PRC. 3. Ilo HHM 6wm paCC'mTaHH B8JI:e:tJRHH rrpe.n;eJILHHX IIO.n;BRl!lIOCTett 
( uLJJ3+0 ) TpexsapJWioro HoHa JiaHTaHa MeTo.n;oM HaHMeHLnm:x RBa.n;pa-

a · · /27 / 
TOB no npol'paMMe MINUIT ,Ha ocHoBe · ypaBH8IDIJI .JlgoHcoHa-JloJiea 
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[ 

I 

u).l 
La3+ 

= uµ=O 
La3+ -

A {ji 
1 + N{j B }1·, (4) 

r.zte A, B n N - HesmmcHM!le napaMeTpH 
PactJeTH .n;a.nn o.n;mumome BeJllitllIHil ut'J2 .ItJIJr 060:wc sJieRTpoJmToB: 
+6,85(?)•10-4mlc-1B-1 (~3ill) n +6,92(1Q).10-4~c-1B-1 (OOR). 
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w 
PHc. 3. IlO.n;BIDKHOCT1, 140 La(m) B 3aBHC:e:MOCTH OT llOHHOtt cwm 

paCTBOpoB HN03(7•I0-4 - 2,5•!0-l MOJI1,•JI-l) H 

HCl04 (9•!0-4 - 4,3•I0-2 MOJIJ,•JI-l), T = 298,l K. 
CIIJIOIIIHHMll .n:mmm,m IIOKa3aHli q>yl{m, U = flJJ} ; 
pacctJRTaHHHe rro ypaBHemm ( 4) 27 • 

06WeH:e:e pesyJI1,T8~QB 

B!lnoJIHeHHHe BRcrrepHMeHTH H MaTeMaTR'!eCKaH o6pa6oTRa sxcrrepHMeH
TaJU,HWC .n;ammx ll03BOJIRJm HaM IIOJiyqHT1, BeJI:e:tJ:e:HH CT0XHOM0Tp:e:tJ8CrotX ROH
CTaHT YCTOlitJHBOCTli ORC8JI8THHX li TapTpaTHHX ROMIIJI0RCOB Jl8HTaHa. ,ll;IJI 
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cpaBH8.IIIDI C aHaJIOJ:'RtIHHMD'. ROHCT8HT8Mll, np:ime,IJ:eHHHMH B JmT8P8TYP8, IDC 

6u~o Heo6xo~o aRCTpanOJmpOBaTb R HY~eBoil HOHHO' CMe. C aTOH nMbID 
MU BOCilOJib30~Cb aMIIHpll'IeCROli cpopMY~Ofi naBRCa 25 ,26/: 

lgKn = lgK~ + t:,.z 2 A!. {)J' - 0,2JJ) (5) 
1 + 9 , 

r,ne K~ - TepMO,It!IHaMlI'leCRruI KOHCTaHTa YCTOR'mBOCTH, az2 - paamma 
CYMM RBa.I{paTOB aapsmoB ROHOB - npo,nyRTOB paBHOB8CHOtt peaimrm R ROHOB, 
BCTYil8JOl!tHX B peaRIJ;m> (B HarneM c.1Iy'Iae npn pactreTe lg K1 n lg K2 = 

-12 R -4 COOTB8TCTB8lillO), A - ROa~eHT B ypaBHemm: ne6aa-XroRRe.IDI, 
paBmtil: 0,511 ,n]lll BO,l{HUX paCTBOpOB npn 298,l K. 

TepMO,ItlIHaMH'!8CKlle ROHCTaHTH, Il0.1Iy'IeHHlle B pe3yJII,T8T8 aRCTpano.IDI
UHH, IlpllB8,!{8HH B Ta6~e 2. OHR xopomo cor~aCyIOTCH C B8Jm'!HHaMH KOH
CTaHT YCTOH'!HBOCTli aHaJIOrH'IHIDC ROMIJJI8RCOB JiaHTaHa, orrpe,neJI8HHIDC .npyrm,m 

Ta6~. TepMO,It!IHaMll'!8CRHe ROHCTaHTH·YCTOftrmBOCTH ORCaJI8THUX 
n TapTpaTHUX RoMIIJieRcoB La(ll), 5 T; 298,l K. 

JinraH.I{ MeTo,n lg K1 lg K2 
C o2-2 4 pacnp. 6,1(2) 4,2 

pacnp. 6,4 4,2 
pacTBop. 7,4 -
a~.MHrp. 6,l(l) 3,6 
8Mll. 6,2(I) -
3~.Mlirp. 6,2(1) 4,2(2) 

c4H4o~- CT.a~. 4,5 -
CT.aJI. 4,6 2,99 
CT.a~. 5,0 3,5 
CT.a~. 4,77 -
a~.MIIrp. 4,9(1) -

pacnp. - pacnpe,neJieime MeJK,Jzy ,nBJMH qa3aMH. 
_paCTBOp. - pacTBopeHHe OCa,l{Ra OKCaJiaTa JI8HTaHa. 

aJI.MHrp. - aJieKTpoMHrpa~. 
aMII. - aMnepoMeTpRH. 
CT.aJI. - H3MepeHIDI co CT8RJIHHllliM aJieRTPO.I{OM. 

.lm:TepaTypa 

/14/ 
/15/ 
/16/ 
/17/ 
/IS/ 
H8CT.pa6. 

/19/ 
/20/ 
/21/ 
/22/ 
H8CT.pa6. 

MeTo,IJ:aMR. 3To COBna,neime IlO,IJ:TBepllr,Il;aeT ,nonycTHMOCTb IIpRM8H8Hl'l.fl Harneil 
aJieKTpoMlll'p~OHHOll M8TO,It!IKR, B CO'!eTamm: C MaT8M8TR'!8CROH o6pa60TKOH 
aKcnepRMeHTaJibHUX ,IJ:aHHHX, RaR ,l{Jiff RCCJI8,IJ:OBaHll.fI nponeccoB KOMIIJI8KC006pa-
30BaHIDI pa,IJ:HOaJieMeHTOB 6ea HOCHTeJiett, TaK R ,l{Jiff onpe,IJ:eJieHHH Hll)UmR.IJ:Y

aJibHUX IlO,l{BIDmOCTeil ROHOB, o6pa3YJOl!tHX paBHOB8CHYJO CHCT8MY• IloCJie,IJ:Hee 
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npe,ncTaBJmeTM oco6eHHo HHTepecHHM, TIOCKOJII,RY no,noilrn K pememm .Ii:aHHott 
38,l{atm .npyrmm M8TO,l{aMll, no-mmm.mMY, H8Jib3H. PacC'!RTaHHHe HaMH IIO,IJ:
BIDitHOCTR ORcaJiaTHWC Ji T8pTpaTHWC KOlmJI8KCOB la{ill) 6JIH3Kll K IIO,l{BIDK
HOCTRM aHaJIOrli'!HblX ROMIJJI8KCOB Bi{ill) H Yb(ill), H IIpH6Jm3HT8JII,HO B Tpll 
paaa M8Hblll8 IlO,l{BIDKHOCTei HOHOB Me3+. 3TO e~e pa3 Il0,l{TB8pllr,Il;a8T c,neJiaH
HOe p~ee 38RJII(Jt{9HHel9 ,lO/o TOM,l!TO CROpOCTb MllI'panlill KOMIIJI8KCHHX 
liOHOB M8TaJIJIOB C opraHH'l9CKHMH JIHI'~,B OCHOBHOM,38BHCHT OT3apsma 
iioHoB (Ta6Jmna 3) •. 

Ta6~. KoppeJIJmWI MeJK,Jzy BeJmtmHaMH no,IJ:BmKHocTett u[Lalnl3-2n 
R sapsmaMH z[ L L 13-2n HOHOB, o6pasYl()l!tHX paBHOllecmrn 
CHCTeM!:l B OKcalai-(OOl)n TapTpaT-co,neplltalltHX .<~3Il)' 
aJI8KTpOJlliTax. 

ut.a3+ ~Lal+ u°La3+ z - 0 
2 Lalz L2- Lal2 ulal+ 

UL.al+ zla3+ ul.al2 2 La 3+ 0 Lal2 2Lal+ 

C2~- 0,97(9) l,07(14) I.II(22) 

c4H4o~- l,03(II) - -
Ilpe,neJibHaH IIO,l{BllHOCTb KOHa La3

+ , pacctmTaHHM ~i OCHOBaHlm 
sitcnepKMeHTa.JII,HWC ,nammx, noKasammx Ha pnc. 3 uf 3+ · = 
+6,9{1)-Io-4cJlc-1B-1 , ORa3aJiaCb Mem.me, '!8M onp~eJI:resaa paHee EOH
.IJ:YKTOMeTplI'!ecrom M8TO,IJ:OM: +7~2(I)•I0-4m?c-1B-1 8•29 • Ho OHa TO'IHO 
COBIIa.l18Jia c IlOCJie,IJ:Heil ony6JnmoBaHHoii BeJIKtmHOtt: +6, 86 ( 5) • ro-4 
cJlc-lirI /30/ • 

3TOT pesym,TaT xopomo HJIJIJOCTpnpyeT B03MOlKHOCTll paspa60T8HHOro 
HaMH MeTO,IJ:a onpe,neJieHIDI llO,l{BlllKHOCTeii P8,It!IOaJieMeHTOB npJIM!lMl'I H3MepeHIDI
MR RX CKOpoCT8H'MHI'paIJ;lllI B paCTBOpax qioHOBllX s~eKTPOJIHTOB. 
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