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B Be p. e H·H e 

3KCTpBKUIIH H8KOTOpbiX aKTHHHP.HbiX li JlBHTaHHP,HbiX 8J18M8HTOB 'I8T-, 

B8pTII'IHbiM BMlliiOM ( TpiiP,OP,8UIIJ15yTIIJ18MMOHII8BbiM 5pOMIIP.OM) ll3 p83llii'I-

. Ill 
llbiX ~80pi'BHII'tJ8CKIIX 8J18KTpOlliiTOB 5b!J18 HBMII IICCll_8P,OB8Ha B pa5oTe .· • ' 

3Ta COllb o5nap.aeT XOpOW8ft.paCTBOp~MOCTbiD B P,IIXllOp8T8H8 II P.py~HX 

pa35aanTenHx, a TaK)I<e He o5pa3yeT sMynhCIIII. HecoMUeHHbiii IIHTepec rrpep.-. 

CT8BllHIDT 1 : KOH8'lH0 1 II T8KII8 'I8TB8pTII'IHhi8 8MIIHbi 1 COllii KOTOpJ>lX 
1
KpOMe 

HII3KOi! paCTBOpiiMOCTII B o5bi'IHbiX IIOllHpHbiX paCTBOp!IT8JlHX1" o5nap.aroT 

CIIOC06HOCTbiD o5p830BhlB8Tb B yCJlOBIIHX 8KCTpaKUIIOHHOft CIICT8Mhl YCTOft-

.. 'lllBbl8 8MyllhCIIIIe 

B nacToHweft pa6oTe 5billii IICIIOllb30Bal!bi ueTII.riTpiiM8TIIJlaMMOHII8Bbiii 

6pOMIIP. II HI1TpaT, o5pa3yiDWII8- B. 8KCTp8KUIIOHHOll CIICT8M8 YCTOll'liiBbl8 

8MYJlbCIIll. Qp.naKo, KBK 5yp.eT IIOK83!1HO Hll)l<8 1 HBMII 5bi.llli H8llP.8Hbl YCJ10BIIH 1 

ue p.orrycKa·rowiie n:x o5pa3oBaun:·H. 

3Kcrrepii~euTarihnaH "tJaCTh 

'ueTIImpiiMeTIInaMMoniieBbiii 5poMn:P. [ C 16 H ~ 3 -N =. ( C II ~ ) _] B r 
j •• • • - • ' ' 

(p.anee 5yp.eM rriicaTh coKpa~euu~ CTMAB) 5b;~ ciiu;e3Hpon~u ua Ka-

¢ep.pe D~W8~ XIIMIIII HI'8JlllOHCKDI'O YHIIBepCIITeTa. 3Ta CDllb o5nap.aeT Hll3~ 

KOii paCTBDfJIIMOCTb!O B. 'o5b!'IH,b!X paCTBOpllT8JlHX _ 38 . llCKlliD'I81!II8M XllDpo<flop:

Ma II.d6pa3yeT P.DBOllbHD ycToii'liiBhle sMynhciiii. B CBH31I c sTIIM _K pacT

aopy p.o5aBllHllCH Il308Mllll0Bhlft CIIllpT 1 KDTOphlft 1 C OP.HDft CTDpOHW 1 YB8JlR'lii-
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nan pacTnopHMOCTh CTMAB. B paa5anHTene ( xnopo<jlopM, anxnopaTaH), 

C .Jlpyroii: - rronHOCThlO. ycTpaHSin B03MO:lKHOCTh o6pa30B8HHSI aMynhCHH, 

Mbi Harnnn, '<ITo O,IM pacTnop naoaMnnonoro crrnpTa rronHoCThJO Hc

KnJO'<Ia~T B03MO:lKHOCTh o6pa30B8HHSI 3MynhCHH 1 a B cnyqae llHxnOp3T8Ha· 

aacTonhKO .ynenJI'<IHnaeT paCTBOpiiMOCTh CT M A B, '<ITO· rroanonSieT rrony'<IHTh 

paCTBOpbl KOHUeHTpauneii: 0,2M li Bbiiiie, 

nepnoHa'<IanhHaSI rrorrhiTKa apyrHx anTopoB ncnonhaonaTh CTMAB llllSI 

3KCTp8KUllll pHil8 aneMeHTOB He rrpHBena K ycrrexy HMeHHO ll3-38 TpyllHOCTII 
/2/ 

ycTpOHeHIIR aMynhCliH 

PaaiioaKTIIBHbie pacTnophi qeTbipex- n ruecTnnaneH~HhiX cflopM nerrTyHifR 

II rrnyTOllllfl rOTOBIInJICh rrpll fiOMOIIIII 1!3BeCTllbiX OKIICnHTenhHO-BOCCT8HOBll

Tenhlll.'lX. peOKUIIii npn CliCTeMOTH'<J:eCKOM KOHTpone 38 . naneHTHOCThiO C HC

nonh30BOHUeM MeToaa 6yMa:lKnoii xpoMaTorpa<jlnH. OanonpeMeHHo c pacTno

paMH CT MAB B apyroi'! cepnn onbtTon ncnonhaonrmcSI ueTHnTpnMeTnnaMMoime

Bbiii HHTpaT CTMA N , npouenypa npnroTonnenHH KoToporo cocToHna B cne

llYJOIIIeM, Onpenene11noe KonHqecTno CTMAB pacTnopHnoch n necKonhKl!X 

MnnnHnHTpax a6conJOTIIOro !.'lTilnonoro cnHpTa. 3aTeM K pacTnopy no6annH~CH 

pacTnop aaoTHoKncnoro cepe6pa no :wnnoro oca:lK/1CHJISI i\gBr . J.1a6biTOK 

cepe6pa oyaanHnCH ·nnenenneM ne6onhmoro o6beMa KOJIUCHTilllponannoii con·g:... 

HOR KI!CnOThl, llanee pOCTBOp ynapi!BnnCH B B~KyyMC llOCyXn, llnH nepeKpll

CTannH38Ullll ocanKa ueTimTpnMeTJmaMMOHHenoro IIIITJlflTll nponoannoch ero 

paCTBopeane B MIIHHManhHOM o6beMe a6conJOTIIOro :~THJJOBoro cnHpTa c no

cnenyJOIIIHM ero oca:lKnenneM nyTeM ao6annennH 6e3B0/1110ro aTnnonoro a(!m-

pa. nono6HaR onepamm no nepeKpncTannnaaunw riouTopiinfiCh nnmKilht. 6en1>1e 

KpncTannhi ueTnnTpnMe~nnaMM:>HHeBoro HHTpaTa 3nTel;cucnont.:Jonannch nnst. 

rrpllrOTOBnElHHSI paCTBOp.OB COOTBeT.CTBYJOUiei'! KOHUCIITfltlUllll, 

·Bee orrhiTbi npononHnl!Ch B 06bi'<J:HbiX CTeKmlllllhlX KOIIII'ICCKHX ripO-

6npKax·· c npnTe pThiMn npo6KaMn. C ooTnoruenHe <jla.:J fi ~>tno 113stTo .I: I. BpeMH 

nepeMeiiiHB8Hllfl C~CTBBnSlnO 30 .MHH, 
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nnH OIIpeneneHHH K09cp<fJHUHeHTOB pacrrpe)leneHHH HCCnenyeMbiX ane

MeHTOB H3 o6eH:X. cpa3 oT6HpanHch cooineTCTBYIOII!He. an~KBDTbi, KOTOpbie 

H3MepeHHH, 

Ha pHC, 1' rrpencTaBneaa aaBHCHMDCTb K09cpcpHu~eH;DB 'pacrrpeJle~eimH 
mecTHBaneHTHhiX cpopM ypaaa, IierrTyHHH n rrnyTDHHH, a TaKme Pu IV oT. KDH

uenTpaUHH a3oTnoll: KHCnDThi. 3KcTpaKUHH rrpononHnach O,lM pacTnopoM · 

CTMAB B 1M paCTBDpe n3oaMHni>Boro cnHpTa B xnopocpopMe. KaK BHilHD 

Ha.pHcynKa, KoacpcpnuHenThi pacrrpenenenHH no3pacTaiOT c pocTOM Z ane.:; 

MenTa H ynenHttenHeM KonuenTpaUim HNO 3 • HnTepecuo, ttTD n' JlllHHhiX. 

ycnoBHHX rronenenHe rnecTHBanenTnoro rrnyTDHHH pe3KD oTnnttaeTcH ciT no

nenenHH ypaua H nenTynHH. KaK·nunno u3 pHcynKa, rrpH KonuenTpauHH 

a30THDll: KllCTIDThl Bb!llle 6M KoacpcpHUHeHT pacrrpen~nenH~ Jlii5! meCTHBaneliT

HDrD rrnyTOHHH 31!attHTenhHD BD3pacTaeT H JlDCTHraeT CBOero MaKCHMllnh.HD

ro 3HatteHH5! Ilpll 9M HNO 3 • a 3aTeM pe3KD rra)laeT. 3ToT'cpaKT,' BepoHTHO, 

MOmHD o6'hHCHJiTh ~eM, 'ITO B 9THX ycnDBHHX uattlinaeT ITpOHCXDJlliTh BhiJle-

. neHne aneMenTapnoro 6poMa li3_ 9KCTparenTa, B pe3yJJbTaTe- rrpoucxoi:mT. 

5occTanoE.nenne mecTunanenTnoro rrnyTo.nnH 110 qeThipexnaneii"rnoro· coc..:· . ., 

TOHHliHo nmi IlpOBepKll 9TOrO rrpeJliiOnomeHUH HaMU 6bina, IIpone.riena 9KCT(JllK

Ulifl Pu vt B 'nnen~w!'nbiX ycnoBUHX c ncrronhoonanne~ ueTnnTpnMe.TnnaMMo

imenoro nnTpaTa. nony~eHHbie IlpH 9TOM peaynhTaTbl ( pnc •. 1,. KpHBllH 5) 

rronnocThiO cosrranu c JlllHHhiMH 11nH CTMAB, n3 TonhKD. :no· KoauenTpauH'n: 

5M HN03. npn ynenHttelinn KoaueaTpaunn xon Kpnsoll: aaanorntteJi xony' ' 

KpHBhlX JliiH u VI ~ Np VI ( KpHBble' 1 'n 2). nocKOllbKY B rrpouedce 'SKCTpaK

UHH OCH.OBliYIO ponh nrpae1-' oprannttecKnll: KB,~UDH, .. TO. cone nasi cpopMa 9K-
. . . . 

cTpar.eHTa He HMeeT aHatteaHH, ecnH aliiionHaH 'qacTh He· naMeHHeT nanea'i'-

'Horo CDCT~HHHH aneMeHTa •. Ha 9TOM me pHCYHKe' rr'pendTaBneHa aaBHCHMOCTb 

K09cptPHUHeHT8 pacnpeneneHHH' ~nH qeTblpElXBaneHTHOrO niiyTDHHH B TeX' me· 

)>cnonHSIX ( KpHBaH 4), BHnHo, ttTO KoacpcpHuHeHT pacrrpe11eneHHH JlnH Pu 
1 

v . . 

.auattHTenhHO Bhillle, <leM. 11nH rrnyTOHHH rnecTHBaneHTaoro. BoaMomao, ttTD 

. Puiv B )lal!HhiX ycnOBliHX o6paayeT TaKHe aUHOHHbie KOMIIneKCbl C a30T"7 
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HOH KIICJIOTOH1 KOTOpb!e 3li8'1liTCJibHO nyqrue 8KCTpartrpyiOTCst 'l9TBepTtr'l

HhlMH 8MHH8MII1 'l9M meCTHB8JI9f!Tflb19 !flopMbl 8TIIX 8JI9M9!ITOB, 

Ha- pnc, 2 npencTaBneHa "aaBJICIIMOCTb K08cjl¢JIUJI9HT~B "pacrrpenenenust 

oT KonuenTpaunu HN0 3 nnH aTtrx IKe aneMeHTOB rrpn aKcTpaKuun ueTnn

. TpliM9THJI8MMOHII9BbiM 6pOMIIllOM B 1M paCTBOpe II308MIIJIODOI'O CliUpTa 

B nuxnopaTane, 

.. i1HTepecno 1 'ITO llpli HCliOJib30D8HliH B K8'l9CTDe p8CTBOptrTenst llliXJIOp-: 

P VI . ·, 
8T8ll8' DOCCT8HOBHT9JibHOI'O rrpouecca llJist U llpli Bb!COKliX KOHU9HTpa- , 

UHSIX JIN03 ne na6nronaeTcst~ 

BoaMo~Kno, 'ITO rrpnpona pacTnopnTenst nrpaeT nrronne orrpenenennyro 
, ••• '·-. I • • 

ponb B npouecce aKcTpaKUHH 'JeTnepTn'IHbiMH aMHHaMn, Oco6enno aTo xa:.. . 

paKTepno llpH IICliOJib30B8Hliii D K8'l9CTBC paCTBOpHTenst Xnopo!flopM81 KOTO

pblll caM no ce6e neycTOH'IHB H o6paayeT rrpn · paano~KellHH paami'lllbie npo-

_llyKTbi THIT8 MypaBbHHOH KliCJIOTbi1 !flocrena H T,Jl, 

Ha puc, 3 npencTanneHa aaBHCHMOCTh Koacjl¢nuHeHTOB pacnpenene-

u v1 N vi p VI p IV 
1 HIIH . 1 p . 1 U · II U OT KOHU911Tp8Ulili COJistliOH KHCJIOTbl 0 1 M 

pacTaopoM CTMAB n 1M naoaMIInonoM .cnnpTe a xnopo!flopMe, KaK 

nunno, · anecb Koa#nunenTbi pacnpenenennst nnst mecTnBanenTilbiX !flopM 

necKonbKO .Bbime, qeM rrpu aKcTpaKUIIH H3 pacTBopon IINO 
3 

, Koa¢¢nuHeHTbi 

pacnpenenemm Pu Iv npu nnaKnx KonuenTpauustx HCI necKonhKO HIIIKe, 

U VI VI VI . 
'!eM nnst , Np H Pu . OnnaKo c noBbillleJmeM KonuenTpauuu 

IICI KoaqlcfJIIUHeHT pacrrpenenemm peaKo noapacTaeT II nocTHraeT cnoero 

MaKcHManhHoro. aHa'!eHIIst npll 10M H Cl 

CpaanenHe rroaenennst · Pu npH aKcTpaKunu na comiHoKncnbiX u aaoTHo-· . 

. KHCJibiX p8CTDOpOB liOK83biB89T1 'ITO OH1 BepostTH01 o6paayeT npu 8TOM llOBOJib~ 

flO pa3JIH'Iflbl9 8HHOllllb19 tjJopMbl KOMITJI9KCOB1 'ITO liOilTBep1KJl89TC5I peaynh

T8T8Mll1 npuaeneHHbiMH na puc, 5 (KpHBbie 6,7,8), 
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· Ha puc. 4 npeJlcTaBneHa aHanoruttHaH aaBucuMoCTb K~s<P<PuuueHTOB 

pacnpe)leneHUH yptlHa 1 HenTyHUH U nnyTOHUH npu ~KCTpaKUUU 0, 1M pa6TBO

poM CTMAB B. 1M uaoaMunoBoM cnupTe B JlUXnopsTaHe. Mo)KIJO oTMeTHTb, 

ttTo npu ucnonbaoBaHuu' B Ka'JeCTBe pacTBopnTenH JlUXnopsTaHa Koa¢¢uuu_.;.. 

eHT ·pacnpeJleneHUH uccneJlyeM,biX sneMeH''riJB HecKonbKO · Bbnne, tteM npu . 

paCTBOp911UU B xnopo<!JopMe. llnsJ: ';!9Tb!p9XB~neHTHOI'D IIJlyTDHUH nono6Ublfi 
Ill . 

XDJl KpUBDii Mbi Ha6mo.ilanu B pa6oTe · • 

Ha puc. 5 npeJlcTaBneHa aaBucuMoCTb norapu¢Ma Kos<P~nuueHTa pac

npeJleneHUH ypalla 1 H9ITTyHUH U nnyTOHUH OT norapmpMa KOHU9HTpaUUU 9KCTpa

reHTa (CTMAB .u CTMAN ) B paanuttHbi~ ycnoBUHX (B: cKo6Kax y!{aaaHbi 

BennttuHbi HaKrioHoB). KaK cneJly~T us pucyHKa, · . B 5M , pacTBopax HNO 3 

u HCl !IleCTUBaneHTIIblll ypaH u nny-roHUfi UM9JOT 'HaKriDHbi, 6nu3Kile K . e)lUHU

ue. OtteBUJlHD, B Jla.HHbiX ycnoBUHX sTu . sneMeHTbi 9KCTparupyJOTCH B BUlle 

aHUDHHbiX KoMnneKco~ Tuna: [U0
2
(N0

3
)

3
]-, [Pu0

2
(N03 ) 3fnnu [U0 2 Cl 3 ]-, 

[PuO 
2 

Cl
3 

] - • t:feTbipexBaneHTHbifi nnyToHufi B 5M HCl TBK)I{e nMeeT HaK

iwH, 6nnaKufi K eJluHuue~ BepoSITH_D, oH .. 9KCTparupyeTc.sr B ¢opMe [ Pu Cl 5 ]-~ : 

0JlHaKo, KaK B. 8M HCl ·, OH. )laeT HaKnoH, paBHblll 1,84. no-BUJlUMOMy, .. tte

TbJpexBa~eHTHblll imyToHnfi B 8M HCl 9KCTparupyeTcS:! B B.UJle KoMnneKca Tuna 

[Pu Cl 
6
r:·-·. B aaoTHofi KucnoTec KOHUeHTpaunefi 5 M u Bbi!Ile HaKnoH JlnH 

Pu IV npn6nu)l{aeTcsr K 2._ no-BUJlUMDMy, B nocneJlHeM cnyttae oH 9KCTparu

pyeTcH B ¢opMe [Pu(N0
3

) 6]--~ 

ABTOPbl Bb!pa)KaJOT rny6oKyiD 6naroJlapHOCTb aKi:J.Jl9MliKY r.H. cf>nepoBy 

· sa rrp9JlOCTaBneHHYID B03MO)I{HOCTb Bb!ITDnHeHUH )laHHOfi pa6oTblo 

3 a K n 10 tt e H u e 

1. DoRaaaHa B03MO)I{HOCTb npuMeHeHUH ueTJmTpuMeTnnaMri!OHUeBoro 6po-. 

Mrilia n nuTpaTa:Jlnsr 9KCTpaRuuu !IlecTn-n tteTbtpexBaneHTHbiX ¢opM ypaHa, 

HenTyiluH u nnyToHUH us pacTBopoB H NO 3 u H Cl ~ 
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. . . 

2. 'Hafinenhr ycnomur, He norrycKaiOmne o6paaonaHnH aMynhcnfi n rrpo-

u~c~e' sKcTpaKumi CTMAB. . . 

3. Oripetienenbr ·~onhBa;Hhre 'IHcna nnH rnecTnnanenTl!biX cpopM U , 

Np ll Pu • a T~K>Ke llnH 'IG;b!pexnaneHTHOro l!nYTOHHH. 

4. YcTaHonneno · oripenenennoe nnnmme conenofi cjJopMbi CPB na 

SKCTpaKU~IO neyCTOH'Il!BhlX BaneHTHhlX COCTOH~llfi rrnyTOHIIH. 

fl ll T e p a T y p a 

' I. H. YarrKennq, K.A. fanpnnon, H. MnKynhCKn, OM Can. HK, 3. ll\ernoncKu. 

nperrpl!HT Ol1Hl1, 12-4493, Jly6na, 1969. 

2. M. Vrchlansky, L. Sommer. Talanta, 15, 887 (1968) • 
. -

PyKomrcb nocTyrruna 8 nannTenbcKnfi oTnen ·· 

29 HIIBapg 1971 ronn. 
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