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B paCTsopax aaOTaol xacnOT&I, coQepJKamax 6axpoMaT, acTaT o6pa3yeT aeon

pelleneaahll no COCTaBy ycTOI'IHB-bll OllBOBaneHTBbll X8THOB At ( ? )+1 /I/. npa H3Y'Ie

BHH XHMH'I9CXHX CBOICTB 3TOI'O HOH8 6&In0 BallleHO, 'ITO OB CBSI3biB8eTCSI B npacyT

CTBHH xnopHllOB B OTHOCHTenbHO npO'IHb!e 8HHOHHbie KOMnnexc&/2 ,3/. 

Ha ocaosaaaa aaanaaa axcnepaMeHTan&HhiX llaBB&IX o6 OTPHilaTen&HOM BnHSIHHH 

congaoll KHCnOThl Ba 8llCOp6IlHID XaTHOBa 8CTaTa MeTannR'IeCKOI nnaTHHOI H3 

I II H NO 3 -5.10-s 1182 Cr 2 0 7 6&Ino noxaaaao, 'ITO npa coQeplKaHHH 2. tlf3M :5 [HCI ]< 

< 2. 10-2 II sepoHTaoe 'l&cno anlleBllOB a o6paayromeMCSI xnop&ABOM xoMnnex

ce - ABa, a ero XOHCT8BT8 YCTOI'IHBOCTH f3 2 • 7;5 • 1 ()5 M-2 /3/. 0llB8KO nonyqeaaoe 

aaa"!eaae cneQyeT paccMaTpBsaT& Ton&xo xax npeQsapHTen&ayiD oueaxy xa-aa pBAa 

Qonymeaal, Cllenaaa&Ix npa pac'leTe aToll senH'IBBhl. )i(enaTen&ao 6blno pacC'IBTaTb 

KOBCTftBTbl yCTOI'IHBOCTB xnopBllBblX KOMnneKCOB XftTBOBft ftCTaTa, HCXOASI H3 AaH

IIhiX, nonyqeaablx xaxaM-na:6o llPYI'HM cnoco6oM. 

HacToHmaH pa6oTa nucsgmeaa peweaam aToll aaQa'IH MeTOAOM xaTaoaaoro o6-

Meaa, XOTOpbll B ABHBOM cny'lae, BepOSITBO, S!BnHeTCSI eABHCTBeHHO B03MOlKHblM. 

3xcnepaMeHTan&aaSI 'laCTb 

AcTaT nonyqancSI no peaxuamM rny6oxoro pacmenneaBH TopBa npOToaaMB c 

aaeprBel 660 Mas. Llna npBrOTosneaasr ero pallHOXBMH'IeCKH 'IHCTblX npenapaTOB 

BCnOn&aosanac& paaee paapa60Tanaasr MeTonaxa131, cxeMa XOTopoA npBseneaa aa 

pac. 1. 

LlnH KOBTpOIIH 38 'IHCTOTOI npenapaTOB ftCTaTa CHHManBCb HX I'8MMa-B an&ljla-

CUeKTpbl Ba MBOI'OKaBalibHblX CneKTpOMeTpax C repM8HBeBo-nHTKeBblMH B xpeMBHe-

BblMH AeTeXTopaMH B B3MepSUJHCb C UOMOWbiD CilHHTHnnHilBOHHblX C'leT'IHKOB C 

3 



r 

i 
l 

!~ 

KpHcTannaMH Na J ( T1 ) 
nepHOJlbi nonypacnaJla, npa ananaae nony"'eRRb!X JlaR-

RhiX B npenapa'l'aX acTaTa ne 6bmB nailJl enbl paJlBOSKTBBHbie aarpSianeBBSI. BoaMOlK

Bblil sepXBHil npeJlen 3arpS13H9BHil K MOMeHTY OKOB"'8RHSI Bb!Jl9neHHSI COCTaBnSieT 

< 0,1% OT p8JlH08KTHBHOCTH H30TOUOB 8CT8T8. 

AcTaT B npenapaTe, nony'leRBOM nocne aHOJlHOro pacTsopeHHSI ( 1,5-2 Mn), 

BOCCT8H8BnHB8nCSI npH uarpeBSHHH 1-2 KannSIMH HSCbiWeHHOf'O BOJlHOf'O paCTBOP8 

S0
2 

H 3aTeM OKHCnSinCSI B Te'leHHe nony'laca 6nXpOM8TOM npB 1QQ0C. YlcXOJl-

Hbiil paCTBOP acTaTa, acnonbaoeaswnlicSI B )lan&nellwax onhrTaX, 6bm 0,5M HNO 3 -

-0,01 J'1 H 2Cr 2 0 7 , • 0,5MCIMn. 

OnpeJlenenne Koa$$anneHTOB pacnpeJleneHHSI KaTaona acTaTa MelKJlY cMonoA 

H paCTBOpOM ( Kd) BbinOnHMOCb JlHH8MB"'eCKBM MeTOJlOM na KOnOHKaX JlBaMe'l'

pOM 2 MM H Bb!COTOli 100 MM, aanonneHHb!X cyn&$OKaTHOHBTOM llayaKC 50 x8 C$e-

102 ;:!:.2 Mr, e nepe-
paqeCKOil $opMbl, :.W0-~00 MeW. Bee CMOnbl B KOnOHKSX (g) 

c'I{!Te H8 a6coniOTHO C)IXOli KSTHOHHT. Ceo60JlHbiil 06'beM KOnOHOK ( V CB) COCTSB

nM 0,10-0,13 Mn. 

nepeJl aarpy3KOil B KOnOHKB HOHHT OTMb!BanCSI OT cnellOB B03MOlKHb!X BOCCT8-

B 0,01 M H 2 Cr 2 0 7 -
noeHTeneli nocneJlOB8Ten&no 0,1 M (N H 4 ) 2 Ce (NO 3 \- 3M HN03 

• llanee cMona npoMb!Banac& 6HJlBCTBnnSITOM H BbiCymneanac& npn 
-3M HN0 3 

aooc. 
. BcSI pa6oTa 6hin8 BbinOnHeHa H8 OllHHX H TeX lKe KOnOHKSX 6ea 3aMeHbl CMOnJ;I, 

nepeJl oqepellHbiM onpe11enenneM KaTBOHHT B KononKe npoMbiBancSI 3M HN 0 3 

-5·10-3 M H 
2

Cr
2 

0 
7 

(5 Mn) H TeM smroenToM, )lnSI KOTOporo onpeJlenMOCb Kd • 

Cnellbl 9TOf'0 paCTBOpa yJlanSinBCb KannnnSipOM llO ypOBHSI HOHHT8 B B KOnOHKY BHD

CHnOCb 0,025-0,05 Mn HCXOJlHOf'O paCTBOpa 8CT8T8, 3nroHpOB8HBe npOBOJlHnOCb CO 

CKOpOCTb!O "'3 Mn/cM2 MHH (3 Kannn/~HH), BHITeKS!OWHli paCTBOP co6apanCSI OTnenb

HbiMH $paKUBSIMB, paJlHOSKTBBHOCTb KOTOpb!X H3Mep51naCb CUHHTHnnSIUHOHHblM C'ICT

"'BKOM c KpHCTannoM Na J ( T1 ) B reoMeTpBH, 6nH3KOil K 4 rr • no peayn&T8T8M 

naMepennll onpeJlenSinCSI o6'heM anroenTa, cooTseTCTByromnli MaKCHMYMY na KpnsoA 

BbiMbiBaHBSI ( V MaKe>· Koa$$nuneHTbi pacnpelleneHHSI pacc'IHTb!Banac& no o6bi'IHOli 

$QpMyne: K d • ( V MaKe -V ce ) I g • llnSI KaJKJloro anro11pyromero pacTsopa 

H8 pa3nH'IRblX KOnOHKSX, 
npoBOJlHnOCb ne Menee nSITH onpeJlenennA ana'leRHSI Kd 

Bee aKcnepnMenTan&Rbie sena'IBRhi, npaseJleHRbie B Ta6nauax H na rpa$nKaX, JlSHbi 

co cpellReKBSilPSTB'IROli owa6Koli. PacTBOpbi HNO 3 -HCI - H 2Cr 2 0 7 rOToennnc& 
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aenocpellCTB&HBO uepe.n ODb!TOM. KoHTpon&Bb!MB oupe.neneaaHMB, 

TOJlOM UOT9HDHOMeTPB'I8CKOil KOHD9BTp8UHOHBOil Sl'l&ilKH/4/, 6bl; 

MBnnnMonexynSipsble KonnenTpannn HCI 

'leBB8 BeCKOnbKHX llR9il. 

B ani09HT8X OCTSIOTCSI 

llnSI nony'leHBSI xopowo eocnpoH3BOJlBMhiX peayn&TaTOB np11 

pBM9HT8 npHRHMSnBCb M8pb! npellOCTOpOlKBOCTB npOTHB cny'lal\Hbl 

THBOB, nocyllbl B pa60'IBX M9CT MSnbiMB KOnH'19CTB8MB xnopBilOB, 

Peayn&TSThl n o6cyJKJleHne 

KoucTaHTbi ycToA'IBBOCTB xnopBJlHb!X KOMnneKCOB acTaTa I 

B3 3 8BBCHMOCTH CZ n • Kd/K d 0 -f([CI-]) , rile Kd - H3M9 

pacnpeJleneHHSI 8CT8T8 M9lKJlY KSTBORBTOM B paCTBOpOM, coneplK 

T8 lKe senH'IHHa B OTCYTCTBH9 KOMnneKC006p830B8TenSI/S/, 

nocne cepnn npe.nsapn'l'en&Hb!X onb!TOB AnSI aaMepesnA F 

cacTeMhi 0,5 MHNO -S.10-3 M H Cr 0 -nMHCI, rAe 2·1Q-3MHCI· 
I 2 2 7 ' 

npn MeBbWHX KORU9R'l'p8UH51X H93H8'1BTElnhRbl9 R9TO'IHOCTH npH n 

, npnBOilHT K pe3KIIM naMenenBSIM K d x) 
coAepJKamnx H Cl 

KHX pacTeT OTBOCHT9n&HaSI OWB6K8 onpeJleneHIISI H3-38 Man 

llnSI JlOCTosepuoro onpeAeneRBSI K d 0 ero ana'leRBSI 6hi1l 

sane KonueuTpannll H N03 OT 0,42 M llO 1,35 M. B KOOpJlHBS' 

9KCnepBM9HT8nbHbl9 TO'IKB 0'19Hb XOpOWO nOlKSTCSI 88 npSIMY!O ' 

Knona K ocn a6cuacc 1,35 ( pnc. 2), 'ITO xapaKTepno AnSI OllROBl 
+1 +1 

nawBM onpeAeneRI!SIM a'l'a senH'IHRS .nnSI Cs n Tl pasna 

npnselleBnoro sa pnc. 2, nHTepnonSJUaeA 6hmO onpeJleneuo, • 

pacTBOpe 0,5 H NO 3 - 5· 10-3 H 2Cr 2 0 7 paBRO soxx). 

3KcnepaMen'l'an&Hbie ana'leHBSI K d B cz 0 
npBB9Jl9H~ 

x) Kd .. Kd e-8 ' 102 [Hctl npa [HC1]<3.10-
1 

0 

xx) 3To n Jlpyrne ana'leRB!I K d necKon&KO BbiWe, 'leM D 

Tel 1/, TaKoe pacXO}I<Aenne MOlKRO off'bHCRHTh Menhweli nnnaMH 

nhi a aarpSiaHenlleM anroeHTOB xnopanaMB ( • 5·1Q-4 M) B pa 

TSX, 
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nonypacnaaa. npa aaanaae nonyqeaawx aaa

aaAa eaw paAHOaKTHBHbie aarpsmaeaaH. BoaMoJK

K MOM8HTy OKOHqaHHSI BbiA8.1I9HHSI COCTaBnsreT 

BCTBTB, 

nocne BHOAHOI'O paCTBOpeHHSI ( 1,5-2 Mn), 

KBIT.IIHMB H8CbiiU9HHOI'O BOaHOI'O PBCTBOpa 

nonyqaca 6axpoMaToM npa 1000C, Hcxoa

al!:cH a aan&Heiiruax OITbiTax, 6bm 0,5M HNO 
3 

-

pacnpeaeneaasr KaTaoaa acTaTa MeJKay CMonoa 

AHHBMH'leCKBM M8TOAOM Ha KO.IIOHKBX aBaMeT

IanonHeHHbiX cyn&cjloitaTHOHHTOM llaysltc 50 x8 cljle

CMOJibi B KO.IIOHKBX ( g ) 102 !_2 MI', , B rrepe

• Cao6oAHbiA o6oeM ltonoao~t ( V ca) ;,cocTaa-

HOHHT OTMbiBB.IICll OT C.II9AOB B03MOlKHbiX BOCCTa-

(N H4 ) 2 Ce (NO 
3 

\- 3MHN0
3 a 0,01MH

2
Cr

2 
0

7
-

6HAHCTH.II.IIHTOM H BbiCYIUBBanac& rrpa 

Ha OAHHX H TeX Me KOnOHKBX 6ea 3BM9Hbi CMO.IIhi, 

KBTBOHHT B KOnOH!te npOMbiBancsr 3M HN 0 
3 

M 3nJ09HTOM, A.IIli KOTOporo onpeaeJillnOCb K d, , 

KarrannlipOM AO YPOBHll HOHHTa H B KOnOHKy BHo

PBCTBopa acTaTa, 3nroaposaaae nposoaanoc& co 

;;,.HH), BbJTeKaroruaJ! PBCTBOP Co6aoanCH OTAenb-

KOTOpbJX H3MepHnac& CllHHTHnnsruBOHHbiM cqeT-

K 4tr , no peayn&TaTaM 

COOTBeTCTBYIDIUHJ! MaKCHMyMy Ha KPBBOit 

pacnpe.QeneHHH pacc'IHTbiBanac& no o6biqaoa 

• llnH KaJK.ctoro snroupyroruero pacTaopa 

3Ha'leHHH K d 
Ha paana'IHbJX KonoHKax. 

npaae.cteHHbie a Ta6nanax a Ha rpacjlaKax, ABHbJ 

acTaopbJ H NO 3 - H Cl - H 
2 

Cr 
2 

0 
1 

rOToaanac& 

.' .. 

J 

' 

• J' ' :'i 

aenocpeacTBellllo nepea Orr&ITOM, KoHTPOnbii&IMB onpeaene!IBSIMB, B&Inonae!IJJ&IMH Me

TOAOM nOTeHnaoMeTpaqec~toa KollueaTpanaoaaoA gqeAKa/41, 6wno no~taaallo, ~o 
MHnnaMoneKyn.!!pli&Ie KOIIrreaTpanaa HCJ 

qeaae HeCKO.IIbKHX .QIIeA, B S.IIID8HTaX 0CT8roTCli ITOCTOliHHWMB B Te-

llnH ITOJiyqeHBH XOpOIUO BOCllpOH3BOABMWX peayn&TBTOB rrpa ITOAI'OTOBKe SKCrre

PBMBHTa ITPBHHManBC& Mep&I ITP9AOCTOpOJKHOCTB ITPOTBB cnyqaAawx 38I'pli3H9HBA peaK

THBOB, IIOCY.ll&I H pa6oqax M9CT MS.IIbiMB KO.IIH'l9CTB8MB X.IIOpB.QOB, 

Peayn&TaTbi a o6cyJK.Qeaae 

KOHCTSHTbl YCTOA'IBBOCTB xnopBAH&IX KOMII.II8KCOB BCTaTa paCC'IBTbiBanac& HBMB 

aa a aaacaMocTa a n • K d I K d n .,f([ Cl-]) , rae K d - aaMepeaa&JA Kos!WJanaeaT 

pacnpe.Qeneaa.!l BCTaTa Me)!{.Qy K&TBOHBTOM H paCTBOpOM, CO.lleplKamaM HCJ 

Ta JKe B9.1IB'IHHa B OTCYTCTBBe KOMrr.IIeKC006paaoaaTeng/S/, 
K d

0 

nocne cepaa npe.QsapaTen&II&IX orrbJToa ana H3Mepeaaa Kd 

CHCTBMbl 0,5 M HN0 3 - 5.10 -sM H Cr 0 -nMHCI, r.Qe 2·10-3 M HCI< n < 
2 2 1 - -

Opa MeH&ruBx Koanei!Tpana.!IX lleaaa'laTen&abJe HeTo'laocTa npa rro.ctrOTosKe pacTaopoa, 

co.QepMamax H Cl , npasoaSIT K peaxaM 113MeaeaaliM K d x), a npa 6onee Bblco-

6wna B&I6paabJ 

6·10-3 MHCI 

xax pacTeT OTHOCHTem.aasr OIUB6Ita onpeaeneassr B3-3a Man&JX 3Ha'leaaA K d 

llnH .llOCTosepaoro onpe.cteneaa.11 K d 0 ero aaa'leHali 6wna H3MepeHbi a BHTep-
sane KoHueHTpauaa H N0

3 
OT 0,42 M 

.cto 1,35 M. B KOOP.llBHaTax lg 1/Kd 
0 

-lg[HN0
8

] 

sxcnepaMeHTan&Hble TO'IKB O'lea& xopowo noMaTca aa rrpliMyro c TaareacoM yrna aa

xnoaa K oca a6cu11cc 1,35 (pac. 2), 'ITO xapaitTepao .ctnl! o.ctaoaaneaTiibJX KaTaoaoa: no 

HawaM onpe.cteneaaliM sTa senaqaaa .ctnH Cs +I a Tl+ 1 paaaa 1,411 ,61, 11a rpaljlaKa, 

rrpBse.Qeaaoro 11a pac. 2, BIITepnonsruaea 61>mo onpeaeneao, 'ITo 3Ha'leaae K d
0 

a 

pacTa ope 0,5 H NO 8 - 5· 1 o-3 H 
2
Cr 

2 
0

1 
paaao aoxx). 

3xcnepaMeaTan&Hble aaa'leaag K d a a
0 rrpaaeaeaw a Ta6nane 1. 

x) Kd .. Kd e-eo~o 2 (HCI] rrpa (HCI]<3.10-3 0 

Tax, 

xx) 

3To H Apyrue 3HB'l8HHll K d H9CKon&KO BbiWe, '19M IIPHBe.QeHH&Ie B pa6o
Te/1/, TaKoe paCXOli<.Q9HHe MOMHO oifollCHHTb M9HbWeJ! .QHHBMH'IeCKOJ! 9MKOCT&ro CMO

nbl 11 aarpHaaenaeM snroeHToa xnopu.ctaMH ( .. 5·1Q-4 M) a panee BbmonaeaabJX OIIbl-

5 ~· ll ' 
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P acnpellenenHe 

[HCI] 

2.10-3 

3.1o-3 

4.10-3 

5.1o-3 

6.10-3 

Ta6nHua 

acTaTa Me>KilY KSTHOHHTOM Ll.ayaKc 50 x8 11 0,5 II HNO ~ -a II HCI 

5·10-3 M H
2 

Cr 2 0 7 Kc1
0
= 80 

Kd 

24,3 ±. 4,4 

14,4 ±. 0,5 

10,5 ±. o, 7 

7,5 ±. 0,5 

5,8 ±. 0,8 

ao•Kci/Kd 
0 

0,3 ±. 0,055 

0,18 ±. 0,006 

0,13 ±. 0,01 

0,09 ±. 0,006 

0,07 ±. 0,01 

fpy6oe rpacjlll'leCKoe ll&cjlcjlepeuuHpoaaHIIe KpiiBOA lga 0 • f (lg [ HCI] ) no-

K83hJBaeT, 'ITO B H8W9M Cny"l89 B Bbl6paHHOM IIHTepaane KOHU9HTpaUIIA ltOMnneJtco

o6p830B8TenSI naraHilHoe qacno ii... 1 ,5. CnelloBaTellbHO, aaa6onee aepo51Tsoe M8lt

caMallbHOe qacno 81lll9HilOB a xnopiiAHOM KOMnneKce K8TBOH8 acT8T8 2. T8Koe npeA-

nono>KeHIIe noaaon11eT aocnom.aOB8TbCSI AnSI pac'leTa nepaoil. ( ~ 1 ) 

KOHCT8HT8MII yCTOi'IHBOCTII npOCTOi naueAuoA 38BHCBMOCTbiD! 

ll BTOpoA (~2 ) 

(1-a
0

)/a
0
[Hct] .. ~1+~ 2 [HCI] /5 CTp. 119/ 

H8 pac. 3 a KOOpAHH8Tax ( 1- a 0 )/a 0 [HCI] -[ H Cll npBB91l9Hhl TO'IKII, paCC'IH-

T8HHbl9 no ll8HHhiM T86nBUhl 1. llpSIM8SI qepea STH TO'IKH 6bin8 llPOB9A9H8 no Me-
\ . 

'TOllY H8HM9HbWHX KB81lp8TOB. Ha H8JtnOH8 npSIMOA H ee nepeC9'19HHSI C OCbiD OpllHH8T cne-

nyeT, 'ITO KOHCT8HT8 yCTOfi"lHBOCTR nepaoro xnopHilHOrO KOMnneKC8 8CT8T8 

~ •(At(?)Cl)/(At(?)+ 1 ]( Cl-l ]•7.102 11-
1

, 8 BToporo
I 

~ 
2 

"' [ At ( ? ) Cl~1 
] / [ At (? )+ 1 ] [ Cl - 1 1 2 

• 2,5. 10 
5 

M -2 •. 

0THOCHTenbHble CT8HA8pTHhl9 OTKnOHeHBSI STBX 3H8'19HBA ;!:)2%. 

Hail.lleHHbJe KOHCT8HTbl ycTOfi'IBBOCTII, aep051THO, 6nB3KH K HCTIIHHhlM, T8K K8K 

paCC"lHTaHHhJe c ax noMOIUbiD K c1 AnSI p8CTBOpOB C p83nH'IHhlMII KOHU9HTp8UBSIMII 

H NO a H H Cl xopowo coanallaiDT c aKcnepiiMeHT81IbHhlMII ( Ta6nuua 2). 

6 

T86n11ua 2 

PaC'19TRhl8 B SKCnepiiM9HT8nhHhle KOScjlcjliiUII9HThl pacnpeJle. 

KaTH ouaToM Ll.ayaKC 50 x 8 a pacTaopaMB H NO a - H Cl - 5. 10-3 

[HN0 3 ] [ H Cl ] Kd 
*) 

K d pac'l. 0 

0,22 s.1o-3 238 22 

0,33 5.1o-3 141 13 

0,43 5.10-3 97 9 

0,65 4,5.10-3 55,5 6 

0,8 3.1o-3 43;5 8 

x) 3B8'1eHIIB Kcl aKCTpanonllpoaaHhl 11 aHTenonllpoaashl a 

0 

llony'leHBble B8MII A8HHhl9 0 CBOiCTB8X 8CT8T81 K CO>Ka 

Cp8BHIITh C UOil06BhlMII ll8HHhlMII 0 ApyriiX rannOIIA8X, C OAII 

'ITO AnB BIIX T81tiiX ll8HHhiX neT, 8 C llpyroll, - H8M H9113BeCT9H XIII 

38pHAHOrO nonO>KIIT9/IbBOro IIOB8 8CT8T8 B 830TBOKBCnhlX 61 

p8CTB0p8X, 

ABTOphl C'IIIT8IDT CBOIIM npiiSITHhlM llDnrOM Bblp8311Th 6na1 

MoaoA 11 B.H. Ky~11ay 38 601Ibwyro noMOIUb np11 npoaeAeBIIII az 

3aJtniD'IeHBe 

1. MeTOilOM IIOBBoro o6MeBa sa JtonoaJtax, aanonaeaahl 

50 x8, 6Nu onpeAeneshl JtoacjlcjlllulleHThl p8cnpeAeneHJIR OllH038I 

ro 11oaa acTaTa a (0,42- 1,35) 11 HNO 3 - 5•10-3 II H 2 Cr 

O,S II HNO. -( 4+ 2 ). 10-a M HCl - 5.t«r'M H Cr 0 • 
• - 2 2 7 

2. "Ha nonyqeasNx A8BBblX cnenoaano, 'ITO a ab16paHBhl 

ycnOBilstX lt8TIIOB 8CT8T8 o6paayeT KOMnneltChl C OAHIIM B AB; 

KOHCT8BThl yCTOi"liiBOCTII ltOTOpblX ~I •7•1o2 M-
1 

II ~2•2, 

7 

i; 
·1!.• 
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Ta6nHna 

Me>KJlY KaTHOHHTOM .D.ayaKc 50 x8 R 0,5 II HNO ~ -a II HCI 

- 5· 10-3 M H 2 Cr 2 0 7 Kd = 80 

Kd czo .. Kd/Kdo 

--
24,3 :t. 4,4 0,3 :t. 0,055 

14,4 ±. 0,5 0,18 :t. 0,006 

10,5 :t. o, 7 0,13 :t. 0,01 

7,5 :t. 0,5 0,09 :t. 0,006 

5,8 :t. 0,8 0,07 :t. 0 ,01 

JlH<!J<IlepeHnHposaHHe KPHBOII lga 
0 

• f (lg [ HCI] ) no-

B Bbi6p8HHOM HHTepsane KOHUeHTp8UHA ltOMUnaJtCo

jj'.. 1 ,5. CnaJlOBaTallbHO, aaa6onee seposrraoe Malt

s xnopHJlHOM KOMnneKce KaTHoaa acTaTa 2. TaJtoe npeJl-

( {3 1 ) H BTOpoA ({3
2

) 

UpOCTOil nHHaAHOH 38BHCHMOCT&ro: 

( 1- a 0 )/a 0 [HCI]= {3
1
+ {3

2
[ HCI] /5 CTp. 119/ 

naTax (1- a
0 

)/a
0
[HCI]-[HCI] npxBeJleHhl ToqJta, paccqa-

qepea 9TH ToqJtH 6bma nposeJleHa no Me

TOB. Ha H8KnOH8 IIp!IMOII H ee rrepeceqeHH!I C OCbiD OpJlHH8T cne

ycToftqHBOCTH nepsoro xnopHJlHOro KOMnneJtca acTaTa 

•[At(?)CI]/[At(?)+ 1 ][ Cl-1 )a7.10 2 M-I, a BToporo-

2 - [ At ( ? ) Cl ~· ] I [ At (?)+I ] [ Cl -I 1 2 .. 2,5. 10 s M -2 •. 

OTKnOHeHH!I 9THX 3H8'1eHHII ~12%. 

YCTOii'IHBOCTH, BepOHTHO, 6nH3KH K HCTRHHhlM, T8K K8K 

Kd JlnH paCTBOpOB C pa3nH'I:HhlMH ltOHUeHTp8UH!IMH 

COBU8Jl8IDT C 9KCnepHMeHT8n&HhlMH ( Ta6nHil8 2). 

6 
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Ta6nuna 2 

PacqeTRhle H aKcnepxMeHTan&Rble Koa<jl<jlHUHeHThl pacnpeJleneHRlil acTaTa Me>K.Qy 

-3 
KaTH OHHTOM .D.ayaKC 50 x 8 R pacTsopaMH H NO 

3 
- H Cl - 5. 10 M H

2 
Cr 

2 
0 

7 

[HN0 3 ] [ H Cl] Kd 
*) 

K d pacq. Kd aKcn. 0 

0,22 5.Io-3 238 22 . 23 t. I 
0,33 5.1o-3 141 13 12 :t. 0,5 
0,43 5.10-3 97 9 8 :t. 0,2 
0,65 4,5.10-3 55,5 6 6,1 :t. 0,2 
0,8 3.Io-3 43;5 8 9,2 t. 0,6 

x) 3aaqe&Hlil K d 91tCTpanonxposa&hl R RHTenonHposashl H3 rpaljlxxa aa pHc. 1. 
0 

nonyqe&Rhla 88MB Jl8HBhle 0 CBOIICTB8X 8CT8T8, K CO>KaneBBID, BHK8K aen&3R 

Cp8BRBTb C UOJl06BhlMB Jl8RBhlMR 0 JlpyrHX rannOB)laX, C 'OJlHOI CTOpO&hl, UOTOMY, 

qTo )lnlil BBX T8KRX Jl8HRhlX BeT, 8 C Jlpyroil, - H8M HaR3BeCTeH XHMR'IaCKHA COCTSB 0JlHo-

38pRJ:IBOrO nono>KBTellbBOrO ROBS 8CT8T8 B 830THOKHCnhlX 6RXpOM8TOCO)lep>K&mBX 

paCTBOpaX. 

ABTOphl cqaTaiDT CBORM npRHTHhlM JlonroM Bhlp83RT& 6naro)lap&ocT& A.M. Au

MoscA H B.H. KyaHay aa 60llbmyro noMom& npH npoaeJleRRH aJtcnepRMeHTa. 

3a~~:nroq:ea&e 

1. MeTOJlOM aoaaoro o6Mesa aa JtonosJtax, aanonae&shlx :KaTHOBHTOM .D.ayaJtc 

50 x8, 6hlna onpeAene&bl Jtoaljl<jlHUHeHThl pacnpeJlenesxa OJlB03apRJ:~soro nono>KBTellbso

ro Rosa acTaTa B (0,42-1,35)11 HN0 3 - 5•10-3 M H 2 Cr 1 0 7 as pacTsopax 

0,5 II HNO. -( 4+ 2 ). to-3 II HCI - 5.Ur~ H Cr 0 • 
~ - 2 2 7 

2. "Ha DOny'leBBhlX Jl8BBhlX cneAOBano, 'ITO B Bb16paBBhlX 9KCD8pHMeHT8llbBhlX 

ycnoBHaX lt8THOB 8CT8T8 OOpa3yeT ltOMUneltCbl C OJlRBM B JlBYMlil 8HHOH8MB xnopa, 

KOHCT8HThl JCTOI'IHBOCTH KOTOpbiX 13. -7·1o2 M-1 li[ f32•2,5·1o5 M-2. 
! 
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3. KoacjlcjlBilBeHTbl pacnpeJ:~eneHBH, pacC'IBTaHHble c nOMOillbiO 9TBX KOHCTaHT llnH 

pacTaopoB c pa3nB'IHOll: KOHileHTpallBell: H NO 3 B H Cl , xopomo. cosna!laiOT c on-

pe!leneHHbiMB 9KCnepBM9HTanbHO, 3TO yKa3biBaeT Ha llOCTOBepHOCTb Hali:J:IeHHblX 3Ha-

'19HBll: {3
1 

B {32 , 

n H T e p 8 T y p 8 

II 

1. Baa 4>y-u3ya, lO.B. Hopcees, B.A. XanKBH, 'llao Tao-aaa&. PallHOXHMHH"', §., N.>3, 
351-355 (1963). 

2. Baa 4>y-u3ya, H.r. Kpbinos, lO.B. Hopcees, 'llao Tao-aaa&, B.A. XanKHH. C6op
HBK11 CoocalK!leHBe H a!lcop6ues pallHOaKTHBHbiX sneMesTos"'. 113£1, "'H8yKa"' M-n 
1965 r. CTp, 80, 

3. lO.B. Hopcees, 'llao Tao-aaa&, B.A. XanKHB. "'PallROXHMBH"', §., N!' 5, 497 (1966). 

4. J. Robum, Analyst, 90, N 1073, 467 ( 1965). 

5. 4>. PoccOTB, X. PoccOTB. "'Onpe!leneHBe KOHCTaHT ycToli:'IBBOCTB B !lpyrsx KOB
CTaHT pasaosecHH B pacTBOpax"'. 113£1, .. Msp"' M. 1965 cTp. 290. 

6. lO.B. Hopcees. LlaccepTaUHH. "'l13y'leHBe BOBbiX aeopraHH'IeCKHX B aneMeHTOopra
HH'IeCKHX cjlopM 8CT8THH8"'. ,Uy6aa-neaHHrp8ll 1965 r., CTp. 51. 

• 

PyKonac& nocTYnHna B H3llaTen&CKHll: OT!len 
4 OKTH6pH 1967 r. 

8 Jf 
+ 

• 
.... ..., 

Pacm6op 

J"e 

PacmGap 

Pacm~opeHul' 
MUWl'HU 

Capac !t Ha KOJTOHKe 
c cyAbtPotramuoHumoM 

f•tOOI¥1¥ ¢~21¥1¥ 

Rocop6qu11 Rt Ha 
n11amuHe U3 a30mHo
trucnolo p-pa J01¥UH so•c 

IIHooHoe pacmdopeHue 
Rt J>41¥ajc,.,2 IOI'fuH. 

I 25 l'f/7 I(OHq ' 
+fKQn/111 KOH 

// Cf2 200-JO, 
Ill 2-Je Mema, 

I tOMe Te(H2 
1/ 701'1.11 HzO 
JJl 5 1'1.11 ffl1 .SJ 
N. 100M.I131'1 H 

TpexKpamHall 

6M HNOJ -5·11 

fM Hlt/03 

Pac. 1. CxeMa MeTOllBKB Bbi!leneHHH pallBOXHMB'IeCKH 'IHC 
8CT8Ta B3 TOPBH, o6ny'leHHOrO npOTOH8MB C aBe 
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pacnpeaeneHHB, paccqHT8HHhle C llOMOmb~ STHX KOHCTaHT ang 

KOHlleHTpauaeA H NO 3 a H Cl , xopomo. cosna.Qa~T c on-

eHTan&Ho. 3To yKa3bJBaeT aa aocTosepHOCTb aaA.QeHahlx aaa-

n H T e p a T y p a 
, 

Hopcees, B.A. XanKHH, '4ao Tao-HaH&. PaaaoxHMHH', §. N>3, 

Kpbmos, IO.B. Hopcees, '4ao Tao-aaa&, B.A. XanKHH. C6op
H aacop6uHH paaHoaKTHBHbJX sneMeHTos•. Haa. 'HayKa' M-n 

Tao-uaa&, B.A. XanKHH. 'PaaaoXHMHH', §., N> 5, 497 (1966). 

'QnpeaeneHHe KOHCT8HT YCTOAqHBOCTH H .QpyrHX KOH
paCTBOpax•. Haa. • Map' M. 1965 cTp. 290. 

'Hayqeaae HOBbJX ueopraaaqecKax a aneMeHToopra
• • .lly6aa-neaHHrpa.Q 1965 r., cTp. 51. 

PyKonac& nocTynana B aa.QaTen&CKHA OT.Qen 

4 OKTB6pS1 1967 r. 

8 

J
·i 

' 
'• 

• 
.- - """ 

I 25 f'f./1 KOHl.( HCe ~ 

+fKOn./111 KOHl.(. HF 
u i:e2 200-300 1'1.!7/t'fUH. 

Ill 2-Je Memo.n.n fh 

Pacm~opeHue 
ltfUUJeHU I ro,.,e Te(H2 rece6) 

l D 701'1.11 HzO 
~ J/l 5ft1n 11'1 .S11Cfz 

Oca)((deHue Je(Ht) N IOO,.t.I73M HCf-tO-JM.SnCf2 
u npOf'fbtGKa 

PacmBop ocadlf'a l I 0,5 -ltM BM HCt Hoc. Ce2 j II Ct2 m-zo "'11/ltfuH. 

Pacm8opeHue Je (lit) 
f.I 1-2 ltf/1 8M, HCt 11ar.Cf2 

j II 0,5- I /'f/1 Hz_O HOC. Cf.t_ 

Ctfpoc !t Ha KOITOHKe 
-J c C!/11btllotramuoHumoH I 21'1n JNHNOrS·fO MH2C1201 

f•I00Ht¥ f/J21'fH 
II 0,5 M l!i_ N0.1 no Kan.nl11'f :TE> ,/' 

1 
.RgCt 

Upoc x.nop- uoHa TpexKpamHall np-lf'a !Pt (lit) 

~ 6M HN03 - S·t0-3f>!H2Cz207 

--lldcopOL(UII lit Ha 
nnomuHe U3 O.JOmHo-
Kuc.noeo p-pa 30t¥uH90•c 

t --
IIHodHoe pacmdopeHue 
lit J>41tfajct¥2 fOI'fuH. 

l 
npenapam acmama 

Pac, 1. CxeMa MeToaHKH BbJaeneHHSI paaaoxaMaqecKH qHCTbiX npenapaTos 
acTaTa H3 TOPRSI, o6nyqeaaoro npOToHaMH c aueprHeA 660 Mas. 
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f0-3 

0,2 
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I 

O,lt 
HN03 

0,6 0,8 1,0 

M/JL 
2,0 

PHC, 2, PacupeaeneHHe K8THOH8 acTaTa Me~y 830THOA KHCnOTOA H cynb~ 
KATHOHHTOM llaySKC 50x8, 
10 

.... 
·~ 
~ 
Q~ 

-.>:X: 
0. '-' 
I Q. 

-~ 

3·10' 

2·103 

1·ur 

0 
0 

fd~ = 7 · 10 2 M -~ 
fo2 = 2, 5 ·10 5M-2 

1 2 

11 

3 4 
H ce flt M/JL 

PHC. s. 
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I 
I 

I 
I 

I 

0,2 

I 

I 
I 

I 

0,4 
HN03 

0,6 0,8 1,0 

M/Jt, 
2,0 

acnpe~eneHBe KSTHOHa acTaTa Me~y 830THOA KHCnOTOA H Cyn&~o

KSTKOHHTOM Llay3KC 5Qx8. 
10 

• J . 

-·~ 
~ 
Q~ 

~.~ 
I Q. 

-~ 

3·103 

2·103 

1·ur 

0 
0 

I, 

.,. 
. .A{• ,.,-

• 

fd1 = 7 ·10 2 M-~ 
fl2 = 2,5·10 5M-2 

1 2 3 4 

HCe JHM/.A, 

Pzc. S. 
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