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.nanBJtpBRaUllB (22' 44' 66' reJtCaJIJITpOAJI4leHBnaNBB) !Swn ycnemBO DpBN8B8B .QIIII 

OC8liC.II8HBII NUpOJtonB'I8CTB ll83B.P. B .QIIS COOCalK.Q8BBS NBitp01tOIDI'18CTB D83Bs-187 C co-

/1 2/ 
nSNB ll83BII, T&nnBS BIDI 8MNOBBS ' , 8 Jta'leCTBe OC8liC.II8JOmerO peareBT8 DpBN8BS8TCS 

OOW'IBO .QIIIlBitpBnaNBBaT BaTpBS BnJI NarBBII, .nRDBitpBn&NBB yCTOI'IBB B BeiTp&nbBOI R B 

meaouol cpe.au; B JtRcnol cpe.ae oa oepexo.QJIT oopaTBwo 11 ljlopwy, Be coocoo&yJO pea-

rBpOB8TI> CO mMO'IBWMB N8T8nMU11, 

- ]-NO NO NO NO NO NO 
1 2 1 2 1 2 

1
2 0( 1 2 12 

N0-0' ..N-Q..No -:_NOO-N .. o=~' ~[ N0-0-N,O -N~P 
2 - I - 2 2- - \ 2 -- -- ' 

I H I l I OH I I 0 
NO NO NO NO NO NO 

2 2 2 2 2 2 
+H+ 

I JKenThlll: II KpaCHbiii: Ill 

nepB&S liC811TAS ~pNa Bep&CTBOpBMa B BO.Qe, RO paCTBopBM8 B opraBB'IeCKBX paCTBOpBTe

nsx; BTOp&S ,QJICCOilRRpyeT B8 'l'p8TI>JO, ltOTOp&ll S1BIIli8TCSI CRIIbBOA ltBCnOTOI, Comr 8TOI 

/8/ 
ltRCIIOThl paCTBOpRMhl B BO.Qe B opr&BB'I8CitBX paCTBOpRTensx 

3JtCTpUDRS .QBDRitpRRaMBB&Ta ll83Rll .QIIH aRanBTB'IeCJtBX uenel Ohllla DpBMeHeBa 

/4/ /5/ 
BnepBwe C,Woso • Moppacoa npR'IBCnseT sxcTp&JtDRJO .aanaxpanaMBHOM x npoCTbiM 

aoaao-accollR&IlBOBBbiM CBCTeMaM, B npxcyTCTBRB ABnBxpanaMBHa sxcTpaEuas nesas no-

nspBbiMR opraBB'I8CKBMB paCTBOpBTenSMB DpOBCXO.IIBT B o!Sn&CTB pH~ 8 CaMbiM s«P-

ojleETBBRbiM sJtcTpareaToM SBnseTCs BBTpooeason. BenB'IBR& ~:oscjMjJBnseaToB pacnpe.aeneass 

ll83BSI DpliMO npODOpllHOHallbHa KOBileHTpADBB .QBDRXpBn&MBHa B HRTp008H3011bHOI $a3e H 

16 7 8/ 
OopaTRO nponopUBOR811bR8 KOBD8BTp8nBB H8TpR8BbiX BOROB B BO.IIROI $838 ' ' , Ue3Bll: 

MOliCHO XonH'I8CTB8BRO p89KCTparBpOB8Tb npB p!l<2 , 3KCTp8KilBSI ne3BSI B HBTpOOeH30ne 

O'I&Hb ceneETBBBa, $8KTOP cenapanRB .ans napbl Cs-Rb paBeu 5-7. 

Hs npHBe.ae&BhiX .aas&biX cne.ayeT OlKB.QaTb, 'ITO $paanaA .aonJKeH SKCTparapoBaTbCH 

.QHDBKpBn&MBROM B BHTp008B30118 6onee 8~8KTBBBO, 'laM ne3Ull: H py6H.QUII:, 

B sacTosmeA paooTe accne.aoBanacb sxcTpaKnHH ¢paunas B 38BHCHMOCTB OT Koanes

Tpanua .QHDHKpB118MBR8 DpB DOCTOSIHBOI KOHUeBTpanRH NaOU , TaKall DOCT8BOBK8 Bonpoca 
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aeo6xonBM8 B3-38 ~OB~ypeBTBOA 9~CTp8~QRB M8~pO~OnB~8CTB BOBOB B&TpBR, T8B ~8K npR 

R3M8H8HBB ~OHU8BTp8nRB NaOH apowe pH B&MeHII&TCR • ~oHiteHTpanBH cao6onuoro 

BOB& nBnR~pRn8MBH8 ( 0 p A]- , ~TO B CBOJO O~epe,IUo RpBBOnBT ~ B3MeBeiiJIJO ~09""'*nReHT8 

pacnpeneneBBB MBKpo~oiiB'IecTB cjlp811ItBB (coneplKamerocH B paCTBope c ~oun. 10-
16

uons). 

3~C118pBM8BT8nbH8B '18CTb 

8 pa6oTe BCI!Onb30B811CSI B30T0ll ljlpaHitBA-212, nony~a&MhiA DO p&UIIBB 

197 22 
79 Au ( Ne • a 3n) 

212 
87 Fr 

Ba 300 CM IIB~noTpoae naoopaTopBB uepHbiX pea~UBA OHHH. MeTOAB~a o6ny~eHBSI B XBMB
/9/ 

'18C~OA OopaOOTU MliiD&HB OllBCaBa B npenhlnymeA pa60Te , 

8 
.UnH ~alKnoro ORbiT& llpBNQBHnOCb Bee KonJI'I8CTBO cppaKIIJISI ( -10 8TOMOB), DOIIy~ae-

MOrO B onaoM OOny'leHBB, <l>paBnHA B 1!83BA paCTBopBUBCb B 1 Mil 0,0098M NaOH , paCTBOp 

nepeROCHJICSI B nenBTenb!IYIO BOpOB~y B BCTpBXBBanCSI B T8'18HB8 2 MBB, C 1 Mil paCTBOp8 

nunxapBnaMBua a BBTpo6ea3one onpeneneaaoA KOHiteaTpai!BB, 8 npensapBTellbHhiX onwTax 

c Rb B Cs 6hlno ycTaHOBIIeao, 'ITO SKCTpaKI!BOBHoe pasaosecue yCTauaanuaanocb B Te'le

HBe 1 MBa, noc11e pa3nelleHBH ljla3 oprauu'lecBaR ljla3a nepeaocunacb so aTopy10 sopouay 

u nposonunacb pea~cTpaBI!Bll a Te'leRBe 2 MBB 1 Mn 0,4M HN0 3 , H3 sonuoa lll&IIO'IHOA 

ljla3hl B B3 pe3KCTp8~Ta OT6BpanBCb anB~BOThl no 0,5 Mil aa DOllllOlKBB H3 H&plKaB&JOUleA 

CT8llB (3apaaee ll8CCBBBpOBaHBhl8 B 0,4M HN03 ), llocne OCTOpOlKHOrO BhiCyiDBBaHBR o6-

pa31!0B non ualjlpa~pacuoa naMnoA npoaonanocb H&MepeHBe &llb$a-aBTBBBocTB aa nonynpo

B~~HBKOBOM Kp8MHBQBOM neTe~TOpe, CORpS!lK8HBOM CO 100-K&R8UbBhiM aH8UB3aTOpOM 

AH-100, 8 K&lKAOM ODhiTe MepllnCH nepaon nonypacnaAa ljlpaBI!BH B era AO'lepHBx npoAyK-

TOB. faMMa-aKTBBHOCTb 1!83HR H3M8pHllaCb HOCII8 48 'l8COB OT OKOH'laHBH OOny'l&RBll B ero 

paBBOXBMB'leCKaH 'lHCTOTa npoaepHnacb no Y -cneKTpy, TaK&H nocTaHoaKa onh!Ta noaaonu-

na KpOMe COBM8CTBoro onpeAeneRBll KO&IjlljiBnueHTa pacnpeAelleRBH AllH Fr B Cs B OAHOM 

aKcnepu!lleBTe aaATu TO'IRYJO aenu'IBHY ljlaaTopa cenapanBB AllH napbl Cs - Fr • 

Pe3yllbTaThl B ABC~yccug 

3aaqeuue ~oaljlljlunBeHTOB pacnpeAeneRBH Cs All51 Fr npuaeneaht aa puc, 1 B 

B Ta6nune 1, KoaneHTpanBll ( DPA] B3M8BBUaCb B npeAenax OT 0,0005M-0,05M, 113 nony

'leHBhiX pe3yUbTaTOB aunuo, 'ITO npu 6on&mux pa36aaneRB~ attcTpareHTa 3aBHCHMOCTb log g 

[DPA] OT log[DPA] ttaK nnH ~paBI!HH 1 KaK H nnH U83Hll llHHeAK8 Bee HaKllOH paBeH 

npHOllH3HTenbHO 1, 'ITO yK83hiBSeT Ka OOpaaoBaHBe nunBKpHllaMHHaTOB THna 1 : 1, llpH 

KOHll8HTpanBH ( DPA] Bht!De 0,005M 3aBHCHMOCTb log q- log [ DP A 1 TepseT nuueAKb!A 

4 

xapa~Tep, 'ITO MOlKHO ~aCTR'IIIO oi5-J.srCIIRTb YB&IIR'lBBaJOUleACH M&TOAH'l&CKOA 0UlB6~oA npB 

onpeneii&HBR Bblcoux aaa~enA q • Ha-aa orpaHH'l&KHoro ~OnB'leCTBa aToMoB ljlpaHitBB 

B H3y~a&NOA CBCT&Me (BaAO Y'lBThiBSTb DOT&pJO Bp&M&HB Ka XBMB'l&CKYJO o6paiSOTKy B 118 

&ciHIJeKTBBIIOCTb C~&Ta a -neTe~Topa - 20%) BaB6onee TO~IIhle B BOCnpOB3 BOnBMbl& peaym.

T8Thl Dony'I810TCB B o!SnacTW 3Ha~e11BI q noputta 1, llo TOA lK8 RpB'lBBe ll&llb3ll B3y'l:a"noo 

3aBBCBMOCTioo q B UlBpOKOM naana30H8 pH 1 T8~ K8K npB BhiCOKBX 3R8~&BBSIX pH 

5 • q .Qoc-n:raeT O'leHb ISollbmBx aaa~eHBA ( 10 ), 3Ha'leHBe Ca Fr q 
B8HB'lBRa 

no'lepaero DOllOHBS! B B3Y'I&HIIb!X 118MB ycnOBBSIX 3Ha'lBTen&HO M8Hb!D8 '18M 

10-2). 

3118M8HT 3H&'l8HBB q 

[DPA] 0,0005 0,0002 0,006 0,01 0,05 0,06 

Cs 0,11 0,63 1,09 1,6 4 5 

Fr 0,16 1,6 26 11,2 7,5 9,8 

' 

Po 
(nopsuuta 

Fr 

llpB 38M&H8 NaOH aMMB8~0M TattoA lK8 ~OHneHTpanBB npB &KCTpaKIIJIB cpp&KllBR H8 rpaHB-

Be ljlaa nony'laeTCB ocanott sepacTsopaworo lKenToro nBHBttpBnaMHBa (uex&HH3M aToro npo-

Becca Be Bccnenoaanc~~:), 

8blsonbl 

<l>pa!IIlBA &KCTparHpyeTCB HRTpo6eK30UbllhiM paCTBOpOM nBRBKpBnaMHBa B B811B'IBB8 

ero SKCTpaanBB npKMO nponopnBOBaii&Ka KOHQ8KTpanKB peare&Ta B opraHH'lecttoA ljla3e, CooT-

someHBe ljlpaHUBK ~ nBIIBttpBIISMBRY a npe.Qelle KOHll, DPA 0,0005-0,005 M paaao 1: 1. 

ABTOpb! npBBOCKT OllarOAapHOCTb npoljl, f,H,<I>11epoay sa 1!0CTOKHH08 BHHM&HBe B 

neKKhle 3aMe~aHBsr, n-py H.CTapb! 3a ABcttyccBJO, A.H. ci>IU!RncoRY 3a nposeneHHe o6ny'leHHA 

H 11,H,qy6ypKOBOA H A,I1,KnBMOBC~oA 34 ROMOUlb B SKCnepBM8HTanbKOA pa60Te, 
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P7KORBCb nocTynKna B H3A8T&nbCKBA OTA&Il 

2 aarycTa 1965 r. 

s.o /0-2 /Y[:bPR] 

P•c, 1, 3aascsuoc'l'b KO~KilB&BTOB pacupeAeneHliH q ljlpallJlBH ( x ) • lle3BH (0) 
OT KOBil&BTp81lBB ABRBKpBil8MBB8, 
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