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KpHTnqeci<nii ~Han~"; lllHpo~·o-,pac~p~~TpaHeHHhiX B JIHTepaTypc . 

I<pHTepHeB OTCYTCTBHH ·I:"H)l.pOJIH3a MHI<pOI<QMflOHCHTa B c;op6UHOII" 

HhiX cncTeMax,. npoae.zieHHhi~. a._paqoTax /1-:J/. noi<aJan, ,qTo :nH 
I<pHTCpHH JIH60 JJBJI1H01;CH pC3YJihTaTOM He060CHOBaHHOrO ·paCillH• 

peHHH rpaiiHU I<aqecTBeHHhiX pei<oMeH.LI.aunii llly6epTa I 4f •. nn6o 

He o6Jia)l.aJOT ')l.OCTaTOqHhiMH llpli3Hai<aMH. 06JUHOCTH. 3TO 03Ha· 

ql;leT, qTO llpHBO)l.~MbiC B JIHTCpa Type 6e 3 )l.OI<a3a TC.JibCTBa. paBCII 7 
CTBa 

2-
., a ( .· aK 4 

=--

•• _1 

= 0. /1/ . a{m]2 a[m] 

H 

aK d 
--- = () 
ar 11 · 

/2/ 

He HBJIHJOTCH I<pHTepHeM OTCYTCTBHH rH)l.pOnH3a /npoTOJili3a/ 

H noJIHMepH3aUHH MHI<POI<OMnoneHnl. 3)l.ech ( = K d. [m] , .( ·I<03cP" 

cPHUHCHT 6pyTTtl·cop6unn pa)l.HOH30Tona /11, Kd - I<03cPcPHUHCHT 

pacnpe)l.eJieHHH pa)l.HOH30TOITa MC:>I<)l.y 'paCTBOpOM H I<aTHOHOo6· 

MCHHHI<OM, (m.) • OTHOillCHHe MaCCbi·cop6eHTa I< 06'heMy paCTBOpa .• 

/Mr/n/; . . . . : 
3TJlMH :>I<e aBTOpaMH / i-:-J/noi<a3ano: qTO·yrJIOBOH I<03cPcPHUHCHT 

JIHHCftHoii, 3aBHCHM.OCTH lg z'~ lg !?~] paBeH . C)l.HHHUC npH mo6oM 

COpTOBOM COCTaBe MHI<pOI<OMflOHCHTa, qTQ CJie)l.yeT· C oqeBH)l.7; 

HOCThJO H3 ypaBHCHHH H30TepMbl ( - p,l/ 

m 

h 11 !. K:; b; 
· .. /3/ ( = ---I. b. h :(n-i) 

I .. •· 
1 .. 

*. 
TaKI<ai< K_; =K; [m) ;,:'[m}·Kd;-

·' TO 

,. 
/4/ 

:.·· 

r)l.e 

3. 
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h 11 • }; • 'K* • b 
Kd = l i i 

·-n--=--(n-1) 

};b. ·h. 
' 

Cne.D;oBaTeJibHO, 

algi" 
p = -----~ 1. 

alg [m] 

I f([m]). 
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3.D;eCb h " KOHU:eHTpau;HH BO.D;OpO.D;HbiX HOHOB B paCTBOpe, 

p. • ~aKCH~aJibHbiH _3apH.D; OTPHU:aTeJibHO 3apHmeHHOro . rH~pOOK· 
COKOMJIJieKCa, m • MaKCHMaJibHbiH UOJI!))KIITeJibHbiH 3apH.D; aKBa· 

KoMnne'Kca , K; ' :H K ~ - · '(; op6un.oHHbH;; .. KoiicTaHTbl i -ro "coin a 

~-HKPOKO~iH)He'IiTa, b; - o6rri~H KOHCTa~T_a npo;roJIH3a a~B<lKOMn
JieKca. · 

BbmOJIHeHHe ycJIOBHH /51 cny)f(HT npH3HaKoM ycTaHoaneHHH · 

paBH~BeCHH Me)f(,D;y COpTaMH MHKpOKQMllOHeHTa 3a,BpeMH. cop6~ 
;, . . ' . . . . " ' - " 

U:HOHHOrO paBHOBeCHH •. 

KaK HJBeCTHO, .D;eOJIHU:HOHHble H .D;eoKCOJIHU:HOHHbie npou;eccbi 

npoTeKaiOT KpaiiHe Me,D;JieHHO; eCJIH npH 3TOM npHHHTb BKJia,I:I 

Me)f(copTOBoii CBH3H npeHe6pe)f(HMO · : MaJibiM~ TO no.D;o6Hbie 

CHCTeMbi MO)f(HO onn<;aTb TaK)f(e cne~yiOiu;HM ·cnoco6oM I 1 - 3 1. 
II pH pH = canst 

r.D;e 

n K; 
t=[m]}; . -----' 

. H; 

1 + H; 

n . . r i .. 1. + K i [m l 
~ }; (- .· 

Uo1 1'( l+K;{m] 
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~ 

/J.liec~ r.; - .D;OJIH _i ·ro ~COpTa B: CHC.TeMel. ECJIH. B paC'fBOpe 

nplicyTCiT'ByeT e.D;HHCTBeHHbiH copT (Me m+ ), TO H.=O :H p = 1. Ecnn 
. aq ' 

)f(e MH~pOKOMJIOHeHT npe,I:ICTaBJieH Ha6opo}4 COpT_OB JII06oro npo· 

ncxo)f(.D;eHHH, ·To BeJIH'IHHa p MO)f(eT · 6b1Tb 1-onbKo :MeHI.we e.D;HHn-
, • ~ • • • • < 

U:bl.. '': .• 

' TaKHM o6pa30M, aHaJIH3. H30TepM·Cop6u;HH B CHCTeMaX .C, ne~. 
peMeHHOH Maccoii cop6eHTa MO)f(eT. ,D;aTb CBe.zieHHH 0 COCTOHHHH 

MHI<pOKOMJIOHeHTa COp6iLTa /2/ H ll03BOJIHeT peWHTb Bonpoc 06 

YCTaHOBJieHHH paBHOBeCHH Me)f(.D;y COpTaMH MHKpOKOMJIOHeHTa 3a 

BpeMJl OllbiTa. 3a,D;aqa HCCJie,D;oBaHHH CBO.D;HTCH K npocJie)f(HBaHHIO 

CBH3H yrJIOBOrO K03tP!fJHUHeHTa H30TepM lg ; - lg [ m] · C p lJ 
pacTBopa. Hy)f(}lo OTMeTHTb, 'ITO yrnoBoii I<o3!fl!flnu:neHT KacaTeJib· 

Hoii K neBoii BeTBH lg c - pH H30TepMbi paBeH 4JopMaJibHOMY 

3apH,I:IY HOHa MHKpOKOMllOHeHTa B aKTe 06MeHa JIHWb npH YCJIOBHH 

a = .1. r.D;e g " CTeneHb HOHH3aU:HH tPYHKUHOHaJibHbiX rpynn HOHH" 
Tall!. 

'"~ 
""·-..,., 

':, 

.~' 

i' 

.. 
-9' 
' 

3THM MeTO,I:IOM aBTOpbl yKa3aHHbiX pa60T JIOKa3aJIH, 'ITO 

rn.r~poJIH3 MHKPOKOJIH'IeCTB HTTPHH 110-:- 11 M ··/' B· pacTaopax 

xnopHoii KHCJIOTbi HatJnnaeTCH ·npu p IJ, 0,5, a He: npu PH 2 5,5,. 

KaK 3TO cne.D;ye:r- H3 pH.r~a·'pa6oT I 5. 6/, u 'HBJIHeTcx i<paiiHe' Me.D;· 

JieHHbiM npou;ecCOM. 

· . HaMH panee MeTO.LIOM pacnpe.D;enul'eJibHoii xpoMaTorpa!fluu 

Gbmo noKaJaHo, 'ITO. rH.D;POJIH3 aMepuu:nx H KIDPHH -110- 10 -' 

10-
6 M I Ha'IHHaeTCH npn plf = 0,5 - '1,0- h.sl. B 3THX *e 

pa6oTa4 6biJIH C.D;eJiaHbl 'cHCI<OTOpbie ~BbiBO.D;bl :'0 :, COC·TaBe 'Haxo~ 

,I:IHlu;HXCH B · H3ytJeHHOH CHCTeMe· 'rH.D;p~OKCOKOMJIJieKCOB;BbiCKa3aHbl 
npe;D;JIOJIO)f(eHHH . 0 B03MO)IQI0M MeXaHH3Me . rH.D;pOJIH3a a:MepHU:HH 

H .KIOpHH, KOTOpbiH' OKa3aJICH · HeO,I:IHHaKOIH,J:M' B paCTBOpax. 'IHCThiX 

KH~JIOT'JI B npncyTCTBH~ _pa3~H'IHbiX 3JieKTpOJIHTOB 'I'Li + ', 'NH :·, 
N 4 , K , NO; I ni>u HOHHOH cune p. = 0,1 - 1,0. 3TH pe3yJib· · 

'TaTbl npOTHBOpe'laT fiOJibWHHCTBY onyfinHKOBaHHbiX ,D;aHHbiX JIO 

rH.D;pOriH3y aMepHU:HH H KIOpH.!i /6;·14-18( pH HalJaJia rH,I:IpOJIH3a 

KOTOphiX, KaK H B cnyqae HTTPHH, npe.D;nonaraeTCH paBHbiM 

~ 5,5. • . ::. 

HacTOH:Iu;aH pa6oTa llOCBHiu;eHa· H3ytJeHHIO 'rH.D;pOJIH3a aMepHU:HH 

OllHCaHHbiM BbiWe MeTO.D;OM a~cop6u;HH Ha KaTHOHHTe. . 

3KC!lepUMeHT/lQ/IbHQ.JI 'JQCT/lb 

· Ha OCHO~aHHH ~~IBO:;~B·; ~.LI~~aHH~IX~~ pa6o;e /I<~ KalJeCTBe 

cop6eHTa HCllOJib30BaJICH· CHJibHOKHCJibiH· CYJib!floKaTHOHHT )~ay· 
.JI(C 50 _.X 4 B COOTBeTCTBYIOiu;eii !flopMe I a = l B IJCCJie,D;yeMOH 

o6nacTH pH j. Pa6otJHe pacTBopbi 241Am }10-
6 M /c Hy)KHbiM 3'mi-

. 'leHH.eM pH, roTOBlfJili Ha BO,[Ie, .D;Ba)f(,D;bl .D;.H.CTIIJIJIHp(maHHOH B ·.Te!fl-. 

JIOHOBOii: annapaType, '.D;o6aBJieHHeM 'onpe,D;eJieHHOro KOJIH'IeCTBa 

H ClO 4 1x.q./ u Bbi,I:Iep)IQIBann m!pe.D; .orihiTOM 20 qacoB. 06'beM .. 

pacTBopa paBHHJICH 50 MJI. TotJHoe 3HatJeHHe pH ycTaHaBJIHBanu 

H3M~peHHeM .·KHCJIOTHOCTH. anHKBOTiiOH lJaCTH.paCTBOpa .D;O H llOCJie 

OllbiTOB ;Ha: pH .-MeTpe .·'. upa.n~oMeTp~~ l):(aHHH/ c TO'IHOCTblO . 

±0,01 e.D;. pH. BpeM.a nepeMemnBaHHH pacTBopoB .co cMOnoii 6bi.f!O 

· IIpHHHTO paBJibiM 20, lJaCaM, T.K: OHO COOTBeJ"CTB0~8:JlC! a,peMeHH,He· 

o6xo.D;HMOMY. '.D;JIH ·pa6oTbi c :MHHHMaJibHoii IiaB;e cKoii cMOJibi/ 10 Mr /,, 

IIo .D;aHHbn.i: pa.D;iroMeTpupoBaHHx Ia-n y ~ctJeT/ onpe.D;enHnnc~> 
:Ko3¢¢nu:neHTbi .6pyTTO-:pacnpe.D;eneHHH. H Ko34J¢nuneHTbi .pacnpe.IJ,e;-. 

neHHH(KdJ, aM.epnu:nx Me*.D;Y pacTBOpoM H CMOJioii:. · · · 

.A ncx.:- A p 
.f = .. 

Ap 
A ucx. - HCXO.D;?aH aKTHBHOCTb . pacTBopa, A p - : paBHOBecHaH 

aKTHBHOCTb_.~aCTBOpa llOCJie OIIbiTa; .. ~ . 

5 



Kd ::· ----- ;_-

Ap 
IIpupH> 2,5 'y'IHTLIBanuct. noTepll aMepuUHH aa· cTeni<ax npo-

6upox: . 
-- ·· _ A Hex. - Aci:- A p 

,_ .! > 

f = 

AP 
0CHOBHLIM HCTO'IHHKOM OUIH60K 'JlpH onpe,neneHHH. £ H Kd RBJIH· 

eTcH· pa.nHoMeTpuposanue. · IIo3TOMy ~n11 · onpe.nenenu11· £ c .no-" 
CTaTO'IHOH TO,IHOCTLIO B ·, o6riacTH -MaKCHMaJihHOro nornmueHHH 
MHKpOKOMnOHeHTa HJMepeHHe npo6 np'oBO.z:tHJIH B Te'IeHHe BpeMeHH, 
nau6oiiee y,nosJieTBOPHIOiuero YCJIOBHHM, npu KOTOpbiX OWH6Ka' . . . . . ·-
a_ MHHHMaJILHa. 

f' 

. -· A 
v~x; 

, Ap 

)71 
tAp It A HCX. 

Pe3yAbmambl u o6cyJKOeHue 

Pe3yJILTaTLI · 3KcnepuMenTa npe.ncTasneHbl na puc. 1-4 .. Ha 
puc. 2 npuse.nent.I ,naHHbie o6pa6oTKH 3aimcuMocTeii lgc- - lg[m] , 
noJiy'IeHHhiX ce<ieHHeM I<pHBhiX puc. :1 npH pil3JIH4HLIX 3Ha'leHH11X 

H H 
. . afg (-

p . 3 3Toro pucyaxa BH.z:tno, 'ITO p = --. --=I nnwt. . .no 
. . . . .._ · a lg pH 

pH. ::0,4. llpH ,naJILHeiiweM UOBhiiUeHHH pH BeJIH'IUHa p MOHOTOHHO 
yMent.riiaeTCH. Ha ocnosanuu 3aKonoMep'nocTeii; yxa3aHHbi-X .s 
sso.naoii <iacTH, MO)KHO 3aKmo1mTh, q'fo MHKpoJ<onuqecTsa aMe· 
PHUHH' 110 - 6 M' I B. pac:rsopax xnopnoii KHCJiOThl' cymecTBYIOT . 
B BH.z:te ru,npaTHPOBaHHOrO TpeX3ap11.z:tHOrO KaTHOHa npaKTH'IeCKH 
nuwt. '.no pH== 0,4. IIpn 6ont.umx .;iaa-lienuHx pH npoue~crn.upoim3a 
npliso,nuT K r;op6uuonn_oiiiieo~nopo.nliocnf aMepuuHH {p<l).K ana.-:· 
JIOrH'IHOMY BhlBO.llY npHBO.z:tHT H npe.z:tCTaBJieHHe ,llaHHhlX B BH.z:te 
3aBHCHMOCTH lg Kd-:- pH )puc~ _3 H 41. BeJIH'IHHa lg Kd c~mna.naeT_ 
npH noM .nn'n pa3HhiX 3naqeauii [inl minih .no pH== 0,3 -- 0,4. 
/;:(annLie, ·n:p-e,ncT~s~en'~i.te Ha PlfC. 3 if. 4, iwny'Ient.t a,a,_ o6pa3IUtx 
CMOJILI, 3Ha'IHTeJihHO OTJIH'IaiOIUHXCH BJia:>KHOCThiO H BpeMeHeM 
Bt.mycxal. HaKJIOH npasoii qacTH H30TepM noKa3biBaeT 'IHcno 
Hecop6UpYJOIUHXCH lnJIH 'IUCJIO OTPHUaTeJILHO 3ap11meHHLIXB llO,ll" 
Blf)KHOH Mo,nenul ci>opM / 1~2/. . ·.· _ • 

3TH .D:aliat.xe ·s o6meM cooTse.icl-syroT nonyqeant.IM naMH 
paaee pe3yJILTaTaM no ru.npoJIH3Y A~ H Cm h. 8 /: B 3TUX )Ke 

6 .•' 
.• ' 

)f 

. ~-., 

3. 
r-· 
I, 

l 
! 

1 
r 
t 

;:: 

I 
I 

- i 

.i' 
I' 
I 

1. 

pa6oTax· 6t.mo· oTMe.feao pa3nuquoe snuHnHe. _aa ru.uponu3 aMepu~ 
UH~ ~-aT,HOHOB · q +, ·.N'! +,·Nil t!f if+ .. _3i() ·BJIHHHij~ npo11Bn11~TCH 
y)Ke npH HH3KHX KOHUeHTpaUHHX cPOHOBOro 3JieKTpOJII~Ta 110.:-2 • 

10 ° M '/.: B npucyTCTBitH' HOHOB Li ~ na<lano ru.npo.Jili3a c.IiBJira~ 
eTcH B, cTopoay nost.Iwenu.H pH, a B cnyqae HOHOB , N a+ u K + ru.u
~onu3 aMepHUHH Iia'IHHae_TcH' npif ·Tex me. 3Ha'IeHH11X pH>-ITo H B 
iiaCTBopax .JucT'hlx KHCJI,OT. lit.Irio o6mipy)KeHo, 'ITO HOH .Li rrpii 
KOHUeHTpaUH.HX ero 10 ..;.2 ~ .10 ..;.1M H. pHs_1,7 no.uasn1u!T o6pa~ 
3oBaliue· cl>opMLI Ain(OH)(N0 3 )+ u C.iisurae'T.pasa'ose:cll'e s cTopouy 
o6pa3oBaHH11 P?P~Li AmN02/ .: Hpu noM ~e pHu [Li] ~- 10-iM 
B cucTeMe npH(;~TCTByeT .TOJILKO' . Am NO 2

3 • IIpu pH~ 4 Kal_'HOH 
Li~·aao6opor, c,nBuraeT pasliosecne B c'Topoay o6p.a3osanH11Hoiio8 
Am (OH)(N0

3
/tno BJIHHHHe yBeJ,l.H'IHBaeTcH. c· ysem{qenue~ (Li+]oT 

10 - 2 .no 10.-1 M ;' Hon aMepHUHH .ueiicTBye'T ,Tal< )KC, no' npH 
60JILWHX KOHUeHTpElUHHX,.HarrimMep npJi pl/::;1;7~ ru,nponHJ no-' 
.uasnHeTCH nonaocTLIO TOJILK~npif [f{H ~ .J 2: 1M. · . · 

CTporo rosop11, 3TH . .uailnt.Je cnpase.nnuBM Tont.xo _.nnH :cuc
TeMhi; B KOTOpoii OHHnonyqeHLI: 6yMara /HOCHTenbl - x€:naioo6-
pa3oBan!nt. ~ ·.xiicno:Ta (HClO ~, HN03 }- q>onoBbiH. Jne.KTponuT> ·
aMepuu'HiL IIoJTOMY 6t.mH n~cTaBJ1ent.I ont.IThl nou3y'leHHIO ·anu.!I
HHH HOHOB u'+u K+ . Ha ru,np.OJIH3, aMepHUHli.Mt!TO,llOM, ucnom.-
30B~HHLIM s .naaaoii pa6ore. E<;:nit snnHHHe. uoaos Li + u K -J; onn~ 
casape Bhiwe,· HBJIHeTcH sepal.xM u s ·.ua:ailoii cuci'.eMe /xanionuT -: 
xtlcnol-a - cl>onoal.Iii 3J1eKTponuT -· aMepuuuiil, io MO)KHO O)KH.iiaTL,' 
'ITO BBe,!l.eaue:. HOHOB1 Li +. B pacT BOp. Bhi30BtlT ys.eJIH'IeHHe: K_d. npu 
pH = 1 - 2 no cpasneHHIO · c 'IHCToii HCl 04 /scne,ncTBHe no.ua"BneHHH 
ru.npoJIH3a/ H noHH)Keliuer K:d npupH "' 4 ./KaK cne.ncrsue H:aqana 

rn.iiponu3al. IIpu'leM n-o smtHHHe .noiJ)f(uo 6t.ITL: no'ITHo.u~IIaxo~ 
BLIM npu xoaueHTpauuJI Li + paimoii; u'cmpuMep; 2.10.:.. 1 M lru.u
ponH3 no.uaanell iionnocTLio/ H 6.10- 2 M · /~u.iipoJIH3 no,naBnen na 
cJOo/a· Is( I. . · ·. · . . . . . . · · ·.· . . . · -

' . . . . . .. . + . 
,Pe3yJILTaTbi OnLITOB /eM. puc.4lc HOHaMH Li COOTBeTCTBYIOT. 

nu~ npe.z:tcTasnemiHM. B npucyTcTBHH uoaoa K+l6.10-2 AI / xa
P;tK,Tep- cop6uuu cymecTBeHHO. He OTJIH'IaeTCH OT cop6uuu B pacT~. 
sopax iiHCTLIX l<ucnoT. Pa:iiJuqaoe nos'e.neaue A in B npucyTCTBHH .. ·. + + . .. . . . .. 
HOHOB ... Li ·. H K HeJIL311 06'h11CHHTL KOHKypeHUHeH Me)K,ny 3THMJI 
x<aiuouaMiinp~ c.opfrriun,-TaK xax xaTuont.I cl>o~osoro 3nexTponuTa, 
e'cim n cop6upyiOTcHi ·To 3na<IHTent.no xy)Ke KaTHonos aMepuuuH. 

· IIpe'.iicTaBn-HeTcH B03MO)KHLIM o6l.11cnnTL Taxoe snHHnue xaTuo
nos IUeJIO'IHLIX MeTaJIJIOB npH HX .HH3KHX .KOHUeHTpaUHHX O~pa30" 
sii.Hue:M '/ilo pH .::; 4/ Bneniaec(pepal.ix xoMnnexcos c · aMepuuueM 
no 'i.u!Hhlneii .M.epe ··B. cnyqae KaTHOHOB JIHTH11 H aMMOHH11 •. Cquni.
eTCH, qTo. B o'6mlCTH. pa36aBJieHHLIX paCT.BOpOB, r.ue cnpaBe.z:tJIHBO 
npaBHJIO .HOHHOH· CHJILI, BHewnecci>epHLie UOHLI pa3JIH'IHOH npHpO,llhl; 
o6na,naiOIUHe O.z:tHHaKOBhlM ;JapH.z:tOM, Tep11IOT CBOIO HH,llHBH.z:tyant.· 

7. 



HOCTb , H npaKTH'IeCKH. He · np011BnJUOT pa3JIH'IHH·. BO . BniiHHllll Ha 
csoiicTsa: KoMnneKcnLix ·uouon. O.nnaKo H3 pH.na.' pa6or.• /.'}-,-12/cne~ 
.IJ;yeT,; ''ITO. BJIHHHHe BHeUIHectiJepHblX- KaTHOHO,B H!l"•YCTOH'IHBOCTb 
KOMnneKQ]IbiX -HOHOB Ha'IHHaeT npOHBJIHTbCH yme llpH KOHUeHTpaur{-
HX [Me]> zo-2_:. zo-~M' /r.ne Me:...Li 'J; Na +, NH-t ,: K.+ 1. · · 

B. cnyqae . Am(OH)(N03 j+ o6pa3osauue ·BHeruuectiJepuoro KOMn-+ ' ' '.' ' 
JteKca C ·:.Li ., MomeT npoTeKaTL: :!a C'IeT .. :meKTpOcTaTH'IeCKOH' 
csHJH, BOJHHI<aromeii M:em.ny:ru.npoKcnnLnoii rpynnoii 1-ro KOMn~ 
JteKCa H _npoTOHOM nOJIHpH30ali.HUOH BO . .IJ;biH3 J'H.IJ;paTHOH 060JIO'IKH 
iiHTHH. · .. ·;" 

3TOT npouecC :MoJKeT npHBO.IJ;HTb:K CJJ;BHJ'Y paBHOBeCHH B CTO
~OHY ·o6pa30BaHHH KOMDJleK't . AmNC! ~+. no):(o6Hhle 3$$e'KTbl 
OTMe'IaJIHCb B 'JIHTepaType f 1J. • , . . " · · , : , . 

. -2 
Pa3nH'IHLIM BJIHHHHeM uouoa. Uleno'Inhtx Mel'annos 110 M I 

Ha npoueCCTH.IJ;pOJIHJa TpeXBaJieHTHbiX aKTHHOH)J;OB H' JtaHTaHOH.IJ;OB 
MOJKHO nerKO ,06'b.HCHHTb npOTHBOpe'IHBOCTb ,IJ;aHHbiX ·no HX J'H,IJ;po
JlH3Y, nony'IeHHbiX pa3JIH'IHbiMH. MeTO,IJ;aMH.• 

Iionr;ruuncTBO MeTO.IJ;OB -.IJ;nH. nony'IeHJJH Konn'IeCTBenHLIX .nanHLIX 
Tpe6yeT uann'IHH nocToHnnoii, qacTo BLicoi<oii •lit > 1072 M · I 
HOHHOH CHJlbl paCTBOpoa; 'ITO npHBO.IJ;HT K no,IJ;aBneHHIO J'lf.IJ;pOJIH3a 
.IJ;O pH:$ 4 ·,[{JIH· MeTO.IJ;OB·:HOHHOJ'O 06MeHa H, O'IeBJJ.IJ;HO, 3KCTpaKUHH 
'!aCTO- ire· ·BLmonnHeTcH Tai<JKe y'cnoaue, a;= l>·a· uccne.nyeMoii 
o6nacTH, .. 'ITO c.iJ;suraeT onpe.nemreMoe uaqano: ru.u;ponnJa Tpex.
saneHTHLIX· aKTnn'ou.ncni u nanTanon.noa··K pH"' 4-61 1-3/. B cnyqae 

3JteKTPOMnrp~_uuu onpe.nenHeMoe pH : Ha'Ia~a nr~ponn3a aM:~pHUHH 
B npucyTCTBHif KNO 

3 
/5.10-3 M• I pasuo 2-3 I 14.15!; OnhiTbi no 

a.ncop6uuu H3 pacTsopoa 'IHCTbiX Kncirol' noJBOJIHIOT oT:iiecTn 
uaqano ru.nponu3a aMepuunH K PR,= 0,5" 1,o.h._s/, pH"',2 /16/; 
a .n.irH HTTPHH "' 0,5 - ·0,6 / 1•21. Hey.nusnTeJILHO B TaKoM cnyqae 
H:pa3iJH'IHe KOHCTaHT YCTOH'IHBOCTII nepBOH H· BTOpoii J'H.IJ;pOJIH3HbiX 
tiJopM aMepnunH, onpe.neneHHLIX pa3JIH'IHLIMH MeTo.naM:u: ,~KcTpaK-

/n/ l K = 5 92 I = o 1. L · + H + ·czo· - I-. . . -UHH . , __ g 1 , /l . , , £, •. •: -4 ,-H3JteKTpo 
Mnrpauuu 1 14~15 I, lgK 1~ 10,7, lgK 2. ~- 20;9 I fl = 5.10-3M. j 
,[{nH ··KIOpHH,. HanpHMep, 3KCTpaKUHOHHbiH MeTO.IJ; ,IJ;aeT ··BeJIH'IHHbl 
lgK,~·6, lgK2 "'8 1 fl =.,o,J/1 18~3neKrpoMnrpaulionnLiii:-lgKJ90,6; 

lgK2 = 18,9 /t4/ I fl. =. 5.10.-3 M J. -Ecnn .C'IHTaTb .IJ;JIH aMepuunH 
.IJ;OCTOBepHLIM 3Ha'leHue lgK 1=. 5,92 /. 17~To o6pa3oBanne nepsoro 
KOMnneKCa CTaHeT 3aMeTHbiM Jllllllb npH p_H > 60, 'ITO npaKTH'IeCKH 
COBf!a,IJ;aeT C BeJIH'IHHOH pH naqana · OCaJK,IJ;eHJJH · rn,IJ;pOOKHCH aMe-
PHUHH. 

KoncTaHTLI ycTOH'IHBOCTH nepaoii. u BTopoii ru.nponH3HhiX 
tiJopM, nonyqenHLie IJaMH panee .· MeTo.IJ;oM pacnpe.nennTe.irL~oii 
xpoMaTorpatiJnn lsi, cosna.naroT c. ;meKTpoMnrpaunoHHLIMH .nau-
HLIMH /l4, 157. . 
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BMeoobl 

., '. 1. MeTO.zioM'KaTiiOH006MeHiiOii 'cop6unli H3yqeu ru.npohH3 aM:e
PHUHH 110-6 M /· 'B ·pacTnopax qncToii HCW4 i a ·nplicyi-cTBuu 
KaTnouos Li +H K +. <,,. · • ·., 

2. IloKa3aHO, 'ITO ru.nponH3 aMepHUHH Ha'IHHaeTCH npH pH"'0,4 
u HBJIHeTCH Me.IJ;neHHLIM npoueccoM. Pasuo'secue MeJK.IJ;y ru.npo
JIH3HbiMH tiJopMaMn aMepuun.H; uapywaeMoe a· peJyJILTaTe uouo
o6Menuoii · cop6uuu, .. ·lie" aoccTaHasnusaeTcH B Te'lenue 6omie 
.nsa.ziuaTu qacos.' 

3. Pil'3JIH'IHOe · BJllfHHHe ·aa ru.ziponli3 aMepHUHH HOHOB .JIHTHH 
u Kanux npu ux HH3Koii KouuenTpauuu 110--'~ - 10-1 .M I Momiio 
06'b1ICHHTb oGpaJOBaHHeM BHeumectiJepHbiX KO_MnJieK~OB. 

Jlumepamypa· 

1. H.,l(.Eememwe, .B.,l(.lly3aKo, IO.B;Ezopoe.PaouoxuMUJf, 13, 
5, 751 /1971/. ' -: 

2. H.,l(.EemenKoe, B.,l(.Ily3aKo, IO.lJ.Ezopoe; PaouoxuMUJf, 13, 
5, 755/1971/. . ' ' ' ' 

3. H.,l(.Eemen~eoe, IO.B.Ezopoe,. B.,l(.lly3aKo. PaouoxuMuJf, 13~ 
6, 925/1971/. ··. ' . ' ' .· ' . .. . ' . ' 

4. J.Schubert. J.Phys.Coii.Chetn., 52, 3, 340 (1948). , 
5. G.Biederman, L.Ciavatta. Ar/<iv for Kemi, 22, 253 (1964).' . 
6. H.E.CmapuK. Ocnoebl paouoxuMuu, 210, ,Hay~ea, JI., 1969. 
7. IO.C.KopomKUH. OH.JIH, P6-64Q4, ,l(y6na,·1972.: 
8. IO.C.KopomKUH. OH.JIH, P6-6402, ,l(y6na, 1972.' . 
9 . .Jl.A.cJ>uaAKoe, B.E.Cnuaa~eoec~ruu.' :>KHX, 4, 7, 1501 /1959/. 

10. A.M.BacuAbee, B.H.llpoyxuna.· )1(,4)(, 6, 218/1.951/. 
11. r. Ifonnun, ,[(.KeAAU, .3.Bapo. XUMUJf 3KCmpaKfiUU, 41, AmoM-

U3oam, }rf., 1971. . 
12. A.J.Zieleri, J.C.&/1/ivan. J.Phys,Chem., 66, 1065 (1962). ·, 
13. K.A.EypKoe, E.A.EjcbKo, JI.C.JluAU'-1 .. )l(HX, 15, 6, 1601 

/1970/. • .. 
14. A.E.lllaAwte'-1,_ A.B. Cmenanoe. PaouoxuMuJf: 14, 2, 280/1972/. 
15. M.Bernard, K. Tivadar, C.r. Acad.Sci., C-268, I, I (1969). . 
16. A.r.CaMapfleea. PaouoxuMuJf, 11, 5, 502/1969/. 
17. B.Desire, M.Hussonnois, R.Guil/aumont. C.R.Acad.Sci., C-269, 448 (1969). 

. . 18. R.Guillaumont, C. F. de Miranda, C.R.Acad.Sc.~ C-268, 140 (1969) . 

Py~eonucb nocmynuAa e u3oameAbCKui1 omoeA 
23 Mapma.1973 zooa. 

·. 9 



PHc. 1. 3aBHCHMOCTh norapH¢Ma Ko3¢¢HuHeHTa 6pyTTo-pacnpe
.neneHHJI f(} oT pH pacTBOpa .nnJIO pa3nH'IHhiX HaBecoK cop6eHTa 
f- Ji- m = 10, 50, 100, 200, 300 Mr COOTBeTCTBeHHO, v = 50Mn. 

· BpeMJi onhna 20 'lac._,-t "=·20° C, [Am]= 10-6M·. · : ' 
··r 
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PHc. 2. BnHHHHe pH pacTBopa Ha BenH'IHHY yrnoBoro Ko3¢¢nuHeH
Ta 3aBHCHMOCTeH "lg£- lg[m) ". 
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Puc. 3. 3aBHCHMOCTh l~Kd 
pa3nH'IHhrx IiaBecoi< cop6eHia: 

aMepHUUJI OT pH pacTBopa ,nnJI 

m = 100 Mr ~ 
m ·= 200 Mr -e=-
m = 300 Mr . -lJr- . " 

0 
• • _ 

v= 50 Mn, BpeMJI onhiTa - 20 'lac., t · = 20 C, [Am]= 10 6 M 
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PHC. 4. 3aBHCHMOCTh lgKd aMepHUH11 OT pH paCTBOpa B npH· 
CYTCTBHH :KaTHOHOB JJHTH11 H :KaJJH11. 

-o- m = 100 Mr cop6eHTa, HClO 4 , 
-Dr- m = 100 Mr, 0,2 M Li ClO 4 + H ClO 4 , 

--- m = 100 Mr, 0,06 M LiCl0 4 + H Cl04 , 
_...... m = 100 Mr, 0,06 M KCl0 4 + HCl04 , 
~ m = 10 Mr, HCl0 4 , 

v. = 50 MJJ, apeM1! on~Ta • 20 t~ac., t = 20 °C, [A'!']=· 10 "=' 6 M ~ 
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