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npH paooTe c pa.llHOSKTHBHhiMH npenapaTSMH Tpe xaanelJTHOro T81l11HH OhinO OOHa

py:>KeHo, 'ITO S119M9HT 38M9THO 8LlCOpOHpyeTCH Ha CY1lhcp0K8THOHIIT9 .DayeKC 50 X 8 113 

6-8 M no Hce paCTBopoa. 

YJoHoo6Me.HHoe noae.neHHe MHornx aneMeUTOB a C011HIIOKHC11WX paCTBOpax 

( OT 1 .no 13 M H a 
/1/ 

) 6hrno TLuaTenhHo HsyqeHo .DatiMOH.llOM 1 CTpHTOM II C116op-

roM 

Ha OCHOB8HliH HCC119LlOB8HHH 1 BhinOIIUeHHhiX B OCUOBUOM C 8KT!fllliLl8MH li pe.nKo-

39Me1lhUhiMH ane·MeHTaMH, HMH 6hr cro c.nenauo saKmo'IeHHe o ToM, 'ITO HopMallhHaH aa

BHCHMOCTh KOScpcpHUHeHT8 pacnpe.nenelUfH OT XOHU9HTp8Ulfll /IC/2 B paCTBope HMeeT 

BHLl KpHBOti C MHHHMyMOM. YaenH'IeHHe 8LlCOp6HpyeMOCT!f K8THOHOB H8 CM0119 C pOCTOM 

.;;g 
KOHU9HTp8UHH COIIHHOH ~ KHCIIOThi OO'hHCUHeTCH B OCHOBHOM .nerR.llp8T8UHeJ1 liOUOB, 

na.neHHe me COp6rrpyeMOCTH npH BhiCOKOti KOHUeHTp8Ulili KliC110Thi 1 K8K STO HMeeT MeCTCf 

.nnH aMepHUHH, MO:>KeT 6hrTh o6oHCHeuo o6pasoaaHHeM oTpHuaTenhHo sapH:>KeHHoro xno

PRLlHOro KoMnneKca. 

. . 
T~KHM .o6paaoM Ha OCHOB8HlolH Bhrmer.snomeHHhrx npe.ncTaaneur.:lt, coaepmelio He-

' . . ' .. ·'- ._ ·. ·;: .· · .. ~....... . . - . 
DOHHTH8 a.ncop6UHSI Ha K8THOliHTe TpeXB8119HTHOrO T8111lloi'H 1 npHCYTCTByromero B COIIH-

HOKloi'CilhiX pa~TBOpax, rnaBHhi~ o6p830M, B BHLle KOMll119KCHOrO 8HHOH8 ~ Cf!~~
-19/2 3/ 

K=4·10 • • HHKaKHX nrrTepaTypHhiX cae.neurril: o6 a.ncop6urrrr Ha KaTrroHrrTax 

M9T81l110B o6pa3yiOUlHX B C01lHHOKliC1lhiX paCTBOpax KOMnlleKCHhie 8HIIOHhi HSM HS:liTH He 

/4/ 
YLl8110Ch. YJCK11IO'I9HH9 COCT8B11H9T O'I9Hh KOpOTKOe 38M9'!8HHe 0 TOM, 'ITO na-

6nro.nanach 8LlCOp6UHH 30110T8 Ha K8THOHHTe li3 C01lHHO!{liC1lO:lt Cpe.llhi, 

Y:To6hr a KBKo:lt-To Mepe paso6paThCH B aonpoce o6 a.ncop6rmrr xnoprr.nHhiX 

KOMll119KCOB TpexaaneHTHhiX M9T811110B Ha cynhcpOK8TliOHHTe .DayeKc-50, pemeHO 6b!n0 

Hsy'IHTh saarrcHMOC:.:h ~op6HpyeMociH oT KonuenTpauHu H Cf.. .nnH 17{/i/ , .1/u./ii, , 
:7€! iii H ga./!J 1 o6pasyrom11x ycToti'IHBhr.e MeTamrranoreHHhre Knc.hoTh/
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Pa6oia BhinOIIHHiiBch c npenapaTaMrr TannrrH, sonoTa, menesa H rannHn, Me'!eH-

HhiMII :J'l 20
", flu. (g!J , ye S"!i,~ S"~ {j. ~ ~2 • MoHocpynKUIIOHaJihHhrti cynbcf;oKaTno-

HIIT . .Dayexc 50x8 B H - cpopMe rrMen sepneHrre 60-70 Mew , ana)KHOCTh 17% rr 

CTSTH'!eCKyiO OOM9HHYIO eMKOCTb 4,2 Mr-aKB 118 r B03LlYillHOCyXOH CMOilhi. KorrueHTpa

UHH He£ H3MenHnach a HHTepaane oT 1 .no 10 M. 

x TonhKO rrpH saaepmeHHH HacToHme:lt pa6oTh' Mhi nosHaKOMIIIIHCh co cTaTbe:lt)nocaHmeHHo:lt 

aHanorH'IHOMY aonpocy: K.A. Kraus, D.C. Michelson, F. Nelson, J. Am.Chem.Soc. ~, 3204 (1959 ) . 
. . .. :·.·· .. 
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Ancop6mu1 npoxonuna B Te'IeHHe Tpex qacoa ( puc.l ) npu :;meprH'IHOM nepeMewu· 

B8Hllll 1 f' B03.llYWHOCyxofi CMOJlbl ll 5 MJI COmiHOKHCJIOf'O paCTBOp8 1 comep:>K8Wef'O 113-

BeCTHOe KOJIIPiecTBO /rro panuoaKTHBHOCTH/arreMeHTa, Becoabre KOHUeHTpauHH TannHSI, 

3onoTa, :>Kene3a 11 rannHSI ue rrpeahrwanu 50 a/Ur IMn. 

nocne OKOH'IBHHSI rrepeMelliHB8HHSI OT paCTBOpa OT6Hp8.1I8Cb 8.1IHKB8TH8SI 'I8CTb ll 

npu IIOMOWH C'IeT'IHK8 r afirepa-MroJinepa li3MepSIJI8Cb ee p8JlH08KTHBHOCTb. KouueHTpa""' 

UHSI Hce orrpenenSinacb THTpoaaHHeM weno'Ibro, 

Ha ocuoaaHHH li3MepeHHfi pannoaKTHBHOCTlf pacTaopoa pacc'IHTbiBanHcb Koacpcpu-

uneHTbi pacrrpeneneHHP.: 

k d ::: 
(fOO-J) · 11 
:J·fj 

rne J OTHOCHTe.TibHBSI p8.llH08KTHBHOCTb paCTBOpa IIOCJie yCT8HOBJICHHSI 8LlCOp6uH-

OHHOf'O paBHOBeCHSI; '1/" - 06beM paCTBO pa B M.TI; fl" - Bee a6COJIIOTHO cyxoii CMO.Tlbl 

B rp8MM8;j(, 

nonyqeHHble 8KCIICpHMeHT8.1IbHbie Jl8HHbie 0 38BHCHMOCTH KoacpcpHuHeHTOB pacnpe

OT KOHUeHTp8UUH H ct B neneHHSI flu !U H ytff t ga!!i H reg 
pacTaope rpacpuqecKH npencTaBneuhr ua pncyuKax NQ 2 H M> 3. 

KpuBbre nocTpoeuhr rro pe3y.TibTaTaM uecKonbKHx orrpeneneuun. 3uaqeuuSI K o/. ao 

BCeX CJIY'I8SIX XOpOWO BOCIIpOH3BOLlSITCSI K8K npu COp6UHH 8UHnOKOMIIJleKCOB H3 paCTBO

pa ua eM any, TBK u npu o6paTHOM npouecce - necop6mm co cMonhr, .Umr acex sne

MeHTOB COBepweHHO OT'IeTJlUBO H85JIIO.[l8CTCSI IIQ"i;J-.):.UCHH9 COp6~_p.yeMOCTH C yaem-r'IeHH-

CM conep:>KBHRH B paCTBOpe COJISIHOfi KHC.TIOThl. 

XapaKTep 3BBHCHMOCTH cop6npyeMoCTH OT KOHUeHTpauuH Hce , na6nronaa-

WH.tiCH HBMH 1 TBKOfi :>Ke, K8K ll IIpimeneHHbifi B ynOMHHBBWefiCH Bblllie CT8Tbe Kpayca, 

M Hxenbcona n Henhcoua, 

.1/u Jjj 
HO H8fi.lleHHbie HMH MBKCHM8.1IbHbie KOacpcpHUHeHTbl pacrrpene-

% {1j H gal!! BbiWe: tv 100, 3To 1 no-BH.llHMOMy, neHllSI .llJISI 

CBSI38HO C 60JiblliCif IIOBepXHOCTbiO CMOJlbJ H8 8!JHHrtUJ Beca, T8K K8K HCIIOJlb30B8JlCSI 

KaTROHHT .UayeKc 50x12 170-200 Mew. Erue 6onbwHe 3Ha'IeHIHI Kd (-10
4
-10

5
) 6hiJIH 

H8H.llellbl 8THMH 8BTOpaMH IIpH 38MeHe KHCJIOTbi XJIOpH.ll8MH 1 B 'I8CTHOCTH ;;e.;., Cl!. 
no MHeHHIO 8BTOpOB H3.TiaraeMofi pa60Tbl 1 Cop6HpyeMOCTb He CBSI3aH8 CO CJly'I8HHbiMH 

3arpSI3HeHuSIMH KBTHOHuTa au nouoo6M euu hiM H cpyuKuuoiianbHbiMH rpyrrrraMn, OnHaKo, 

C006pa:>KeHIHi 0 BepOSITHOM MeX8HR3Me COp6UJfl-l HMII He npHBO.llSITCSI, 
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Ha uaw asrnHLl, aTo Hanemre Momuo o6'hHCHHTb cneLlYIOWHM o6pasoM. B Konueu

TpupoaaHHhiX paCTBOpax KHCJlOT aTOMhl KHCnopOLla H8HTpanbHb!X cyJibclJOrpyrrrrKaTHOHHTa 

06HapymuBaiOT 0CHOBHh!8 CBOHCTBa. 3a C<reT IIpHC08LlHH8HHH HOHOB BOLlOpOLla o6pa3yiOT

CH C09LlHH9HHH OKCOHH8BOI'O THIIa H clJYHKUHOH8JlbHh!9 rpyiiiihl CMOJlbl rrpuo6peT8IOT IIOJIO-

6narOLl8PH qeMy If CTBHOBHTCH B03MOlliHOH 8LlCOp6UHH BHHOHHhiX KOMIIJ16KCOB MeTBJIJIOB. 

BepOHTHOCTb o6pa30B~HHH OKCOHH9BbiX rpyrrrr, 9CT8CTB9HH0 1 6yLleT TeM 60J1b!ll8 1 

""' qeM BhiWe KHCJIOTHOCTb paCTBOpa. CneLlOB8T9JlbH0 1 8CJ1H 8Jl9M9HT HBXOLlHTCH B cpopMe 

BHHOHHOT'O KOMIIJ18KCa B pa36BBJ18HHOH COJIHHOH KHCJ10T9 1 TO 8LlCOp6upyeMOCTb ero H8 

K8THOHHT8 6yn,eT rrpHMO IIf?OIIOpUHOH8JlbH8 KOHU8HTpauuu Hce t KBK 9TO HMeeT 

M8CTO LlJIH 30JlOTa H T8J1J1HH. B OTJ1HqHe OT 9THX 9J18M8HTOB M8T8JlJ1!'8Jl0!'9HHbl8 -KlfCJIO-

Thl menesa If T'8.'1JlHH o6pa3yiOTCH COI'Jl8CHO Ll8HHhiM 1 rronyqeHHbiM M9TOLlOM 9KCTp8KUHlf 

" /6 7 8 9/ . 
H aHHOH006M9HHOH XpOMBTOrpacpuu 

1 
-' 

1 
1 rrpH OTHOCHT9JlbHO BhiCOKHX KOHU8HTp8UHHX 

/-/C£ , rrpuMepuo 2-4 M. 3TuM u o6'bHCHHeTCH 60Jiee cnomnaH aaaucuMOCTb 

aenu<ruH lix KoscpcpHuueHTOB pacrrpeLlenenuH OT COLlepmaBHH HCJ.. . Crrepaa, rro Mepe 

HapaCT8HIIH KHCJIOTHOCTH pacTBOp8 1 8LlCOp6UHH SJleMeHTOB H8 CMOJ19 yMeHbWBeTCH 

3a cqeT KOHKypupyiOwero Bb!T9CHeHUH f/ -HOH8MII 11 o6pa30B8HI1SI H9HTp8JtbHb!X 

coeLlHHeHnif. H o a LlBJibHeil:weM Konu<recTBO menesa H ranmm B pacTaope pesKo 

y6h!B89T 1 6Jl8T'0Ll8PH o6pa30B8HHIO 8HHOHHb!X KOMIIJleKCOB SJteMeHTOB H COp6IIHH 

HX CMOJIOH ITO OKCOHH9BOMY MexaHH3My. Ananornqno MOlliHO 06'bHCHHTb cop6UHIO 

SJ19MeHTOB 113 paCTBOpOB XJt0pHLlOB 1 9CJ111 Ilp8LliiOJ10)KI!Tb 1 qTo IIOJlO)KHTeJlbHb!H 38" 

pHLl cpyHKUHOH8JlbHOH rpyiiiibl o6ecrre<rHB89TCH IIpHCOeLlHH9HIIeM K8TIIOH8 MeTanna. 
BbiWe rrpuBeLleHHOe Ka<reCTBenuoe o6'bHCHenue sKcrrepuMeHTaJibHoro cpaKTa ancop6-

UIIH XJIOpHCTOBO.llOPO.llHhiX KOMIIJ18KCHbiX KIICJlOT T8J1JliiH 1 30J10T8 1 )K8Jl838 11 T'8J1JlHH 

CYJibclJOCTHpOJlbHhiM KBTIIOHHTOM 38HMCTBOB8HO Jt3 rrpe.llCT8BJ18HHH 0 · M8X8HH3M8 9KCTpaK

UHH 8Jl8 M8HTOB H3 paCTBOpOB MHHepaJibHbiX KHCJlOT opraHIIqecKHMH KHCJIOp0LlOCOLl9rt" 

/10/ 
)KBWI1MH p8CTBOpUT9JlHMH 

Ecnu TaKaH auanoruH aepua, TO auunoKoMrrneKChi oqeBHLlHO nonmHhi cop6upoaa-rb

CH H H8 KaTUOHHTBX C Kap60KCHJlbHbiMH clJYHKUIIOH8JlbHbiMII rpyrrrraMII I rrpaKTHqeCKH IIOJt

HOCTbiO He,lliiCOUHIIpOB8HHbiMH B KOHU8HTp!IpOB8HHhiX KHCJIOTBX. 
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Momao .aame npe.anonomHTb, qTo BHHOHHbie KOMnneKChi aeKOTOpbiX MeTannoB 

6y.llyT 8,llCOp6HpOB8TbCSI 1 H8DpHMep, H8 cpTOpHpOB8HHOM CODOnHMepe CTHpOn,llHBHHHn6eH-

30naJ B006IUe He CO,llep:>K8IUeM HOHH,006MeHHbiX rpynnHpOBOK, T8K K8K o6p830B8HHe BO.llO" 

pO,llHOil: CBSI3H .anst cpTOpa He MeHee BepoSITH0 1 qeM ,llnst KHCnopo.aa, 

PyKonncb nocTynHna B H3.ll8TenbCKHil: oT.aen 
23 Mast 1960 ro.aa. 

n H T e p a T y p a 

1. R.M. Diamond, K. Street, G.T. Seaberg. J. Am.Chem.Soc. 76, 1461 ( 1954) . . . . . 

2. K.E.HuHMHPCKHil:, B.n.BacHnbea, KoHcTaHThi HecToii:KC>cTH KOMriiieKCHbiX coe.aHHe
HHil:, cTp, 121, 123. VIa.a. AH CCCP, 1959 r. 

3. D.L. Horrocks, A.F. Veight, J. Am.Chem.Soc. ']!J, 2440 ( 1957 ). 

4. K.A. Kraus, F. Nelson, Ann.Rev. Nuc.~ci. h 31 ( 1957 ). 

5. E,B.HeKpacoa, B.B.OacsrHKHHa, )KOX, U, 573 ( 1941 ). 

6. R.J. Meyers ; D.E. Metzler, E.H. Swift, J .Am.Chem. Soc. 72, 3676 ( 1950 ). ' 

7. N.H. Nachtrieb, R.E. Fryxell, J.Am.Chem.Soc. 71, 4035 ( 1949 ). "'" ' 

8. K.A.Kpayc, ct>,HenbCOH, JloKn8,llbi HHOCTp8HHbiX yqeHbiX H8 Mem.ayaapO.llHOil: 
KOHcpepeHUHH no MHpHOMY HCDOnb30B8HHIO 8TOMHOil: 9HeprHH, )KeHeBa 1955r, 
XnMHSI sr.aepuoro ropiOqero, CTp. 358, rocxHMH3.ll8T M, 1956 r. 

9, E.K.npeo6pameHcKail:, B.n.UaenaxoacKail: a B,H,MenbHHKOB, Pa.aaoxnMHst, g., 
73, (1960). 

10. B.VI.Ky3Heuoa, Ycnexa XHMHH, ~ 654 ( 1954), 

~---------- ~~-- -- ---~ --~------~- ~ 



ao· 

7 

15 

~ 
~ 
~ 
:r: 
I» 

~ 
\J 

4 
l:' 
..;, 

~-
~ 

tl'l 
:, 
OJO g.: 

....... 
(),) 

~ 
~ s 

ts 
Q... 
~ 

1:1 
E 
0 

~5 
CT) 

~ :, 
::r 
tJ 

~ 
:t; 
Ql 
::r 
:t 

~ 

0 
0 20 60 /00 lBO 

-f; (HUH) 

PHc, 1, A.acop6UHSI 3onoTa Ha cym,¢oKaTHOHHTe Dayexc-50x8 H3 7 M He£ 
CHMOCTH OT BpeMeHH KOHTCIKTa CMOllbi II pacTBOpa, 

B 38BH-
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.ItA Hce 

.Pnc. 3, A.ncop6unn ra!wnn M )Kene3a Ha cynbcpoKaTHOHMTe JlayeKc-50x8 s 38BMCMMOCTM 
OT KOHUeHTp8Uiili COnSIHOH :rmcnoThl, 


