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IIJernoBCKH 3., raBpHnDB K.A., KHM IOH· Boa, OM CaM HK, 
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3KCTp8KUHS,8KTHHHnHhlX H n8HT8HHnHhlX sneM9HTOB qeTB9pTHqHhlMH 

8MHH8MH. :JI, 3KCTpaKnHH ypaHa, ·HenTyHHH H MYTDHH$1 paCTBOpaMR 

ueTimnHpHnHa6poMHna H HHTpaTa B Xllopo4JopMe H3 a3DTHDKHCnhlx 

H CDnHHDKHCnhlX Cpen 

QTp860T8Hhl ycnOBH$1 nnH SKCTp8KUHH ypaaa, H9nTyHHH R nnyTOHRH npR 

noMDDIH paCTBDpOB 'CPB B xnopocjlOpMe B npHCYTCTBRJi R308MHnDBOrD CnHpT8o 

OnpeAeneHhl · con&BaTHhle qHcna Ana qeTbipe~H wecTHBaneHTHoro nnyTo~ 

·- DpenpllllT O&.eAIIIIeiiBOI'O · IIIIC'I'Ift'Y'I'I. ....,..a •cca.aoa811111. 
- ,Ay&la, 1971 

Szeglo:wski · z~; · Gavrllov K.A.:; Kim Yun-Bon. 
San-Ik,- Mikulski. J~ 
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Solvent Extraction of Aclnides and Lanthanides Elements 
by quaternary Ammonium Salts. u. · Extraction of U , · Np 
and. Pu by Cetylpyrydyniumbromide and Cetylpyrydy.t'llum
nitrate, from Solutions of Nitric and Hydrochloric Acids 

The conditions for extraction of U , Np ~nd Pu by 
means of . solutions of cetylpyryciyniumbromide in chloroform containing 
isoamyl alcohol were elaborated. 

The solvation number for Pu IV and Pu VI in ·solutions of 
nitric and hydrochloric acids was determined. 

Preprlat. Joiat Iaetitate lor Naeleu Betearda. 
Dabaa. 1971 
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III 
B pa6o~e 1 CBH38HHO'l C HCCneJlOBSHHeM 9KCTp8KllHOHHhiX CBOACTB 

lleTHnTpHMeTHnaMMOHHeBOI'O 6pOMH]la (CTMAB), HSMH 6htn0 yCT8HOBneHo
1 

'ITO 9TOT 'leTaepTH'IHhifi SMHH MO:lKeT 6hiTb ycneiliHO npHMeHeH' JlnH 9KCTpaK

UHH npu ycnoBHH nonHoro ycTpaHeHHH o6paayiDmeficH npH aToM aMyn&CHH, 

_'IT01 B CBOID O'lepeJlb1 JlOCTHI'aeTCH npH6aBneHHeM K 9KCTp~KllHOHHOA CHC

TeMe1 COCTOHillefi H3 paCTBOpa ueTHnTpHMeTHnaMMOHHeBOI'O 6pOMHJl8 
1
HHTpa

Ta B XnOpO~OpMe HnH JlHxnopaTaHe1 He6on&IliHX KOnH'IeCTB H308MHnOBOI'O 

cnHpTa. •• 
B HSCTOHiliefi pa6oTe HCCneJlOBanHCb 9KCTp8KUHOHHhie CBOACTBa IlieCTH

BaneHTHbiX ~OpM ypaHa, HenTyHHH, nnyTOHHH, a TSK:lKe 'leThipexaaneHTHOI'O 

nnyTOHHH npH noMomu pacT.aopoa neTunnHpHJlHH6poMHJla a xnopo~opMe. ITo

i::Kon&Ky. 9TOT SMHH B ycnOBHHX 9KCTp8KllHH T8K:lKe o6paayeT YCTOA'IHBbie 
/2/ 

aMyn&CHH t KOTOphie He noa BOnHIDT npOH3BeCTH p83JleneHHe ~831 TO H8MH
1 

KaK H a npellbiJlymeA pa6oTe, 6hm .Hcnon&aoaaH Haoai\mHOBhiA cnHpT. 

3KcnepHMeHTan&H8H '18CTb 

UeTHnnHpHJlHH6poMHJl ( CPB) 'lexocnoaauKoro npoH3BOJlCTBa ''t::HEMAPOL" 

6bin ]lOnonHHTen&HO O'IHilieH nyTeM nepeKpHCTannH38llHH B 6e3BOJlHOM •· 

9THnOBOM CnHpTe H OTMbiT 6eaBOJlHbiM 9THnOBhiM ~HpOMo ,Jlng npOBeJleHHB 

aKcTpaKuHH 6hmH npHroToaneHbi pacnnphi CPB a IM uaoaMHnoBoM cnHpTe 
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B xnopo.popMe. PanHoaKTHBHbie pacTBOpbi llleCTHBaneHTHhiX «PopM ypana, 

nenTyHHSI, nnyTOHHSI H nnyTOHHSI-]V I'OTOBHnHCb aHanOI'H'IHbiM MeTonoM, 

Ill 
KaK B pa60T9 o 

Ha pHc. 1 npencTaBnena aaBHCHMOCTb Koa«P«i>HuHeHTOB pacnpenenenHsr 

llleCTHBaneHTHbiX «PopM U , Np H Pu t a TaK>K9 '19Tbip9XBaneHTHOI'O 

nnyTOHHSI OT KOHU9HTpaUHH a30THOlt KHCnOTblo 3KCTpaKUHSI npoaonHnacb 1M 

pacTBopoM CPB B 1M pacTBope HaoaMHnoaoro cnHpTa B xnopo«l>opMe. 

CnenyeT oTMeTHTb, 'ITO Koa«P«PHuHeHTbi pacnpeneneHHH nnsr U , Np H 

Pu o6hl'IHO B03pacTaiDT B HCCnenyeMOfi o6naCTH KOHU9HTpaUHH a30THOlt 

I 1 31 
KHCnOTbl C pOCTOM Z · 

0 
• 0nHaK0 0 KaK BHnHO H3 pHC. 1,' K09#J!UH9H-

Thl pacnpeneneHHSI nnsr H9fiTyHHSI (VI) npH HH3KHX KOHU9HTpaUHSIX a30THOH 

KHCnOTbl aaMeTHO HH>K9 0 '19M nnsr III9CTHBaneHTHOI'O ypana, 'ITO Ka>KeTCSI 

H9CKOnbKO CTpaHHbiMo 06pallla9T Ha ce6sr BHHM8HH9 noaeneHH9 III9CTHBaneHT

HOI'O nnyTOHHSI 0 KOTOpblll npH KOHU9HTpaUHH aaOTHOlt KHCnOTbl Bbllll9 6M 
. I 11 

aeneT ce6sr aaanorH'IHhlM o6paaoM, KaK aTo yKaaano B pa6oTe • BeposrT-

n~, 9TOT «PaKT TaK>K9 CBSI3aH C BOCCTaHOBn9HH9M III9CTHBaneHTHOlt «i>opM~I 

nnyTOHHSI no '19Tblp9XBaneHTHOI'O COCTOSIHH.SI 3a C'I~T BbineneHHSI aneM.eHTapno-. 

ro 6poMa H3 aKcTparenTa. OnHHM Ha noaonoB B nonbay aToro npennonome

HHH SIBnSIIDTCSI naHHbl9 KpHBOlt, nony'I9HHbl9 '19p93 fiSITb '18COB IIOCne 9KCTpaK

UHHo .llpyrHM nonTB9p>Kn9HH9M 9TOI'O HBnHIDTCSI naUHbi9 0 fiOITY'I9HUbl9 nnsr 

III9CTHBaneHTHoro nnyTOHHH npH 9KCTpaKUHH H3 O,lM pacTBopa ueTHnnHpH

nHHHHTpaTa, 'ITO naxonHTCH B xopollleM cornacHH c BbtBonaMH, npHaenea-

111 
HbiMH B pa60T9 o 

Ha aToM me pHcynKe npencTaanena aaBHCHMOCTb Koa«i>«i>HuHeHTOB pac

npenenenHsr '19TbipexBaneHTHOI'O nnyTOHHSI OT KOHU9HTp8UHH 830TUOH KHCITO

Tbl npH aKcTpaKUHH 0, 1M paCTBopaMH CPB H CPN • KaK BHnao, anaqenHsr 

Koa«P«i>HuHeHTOB pacnpeneneHHH nnsr nnyToHHH (IV) anecb npaKTH'I9CKH non

HOCTbro coananaroT. Ha aToro cnenyeT, 'ITO ·coneaaa «l>opMa HcnonbayeMoro 
. . ' 

'19TB9pTH'IHOI'O aMHHa He BnHSI9T H8 BenH'IHHy KOS«i>«i>HUH9HTOB paCilpeneneHHSI 

nnsr '19Tblp9XBaneHTHOI',0 nnyTOHHSI. 
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Ha pac. 2 npencTanneaa aaanoraqaan aaBRCRMDCTb Koa¢¢auaeHTDB 

pacnpeneneaan ann U , Np R Po DT KDHUeHTp8URR connHOfi KRCnDTbl. 

3necb nanao, qTo aaaqeaan Koa¢¢auaeHTon pacnpeneneaan ann UJeCTRBanenT

HblX ¢opM ypaHa, HenTyHRn R nnyTOHRn 3HaqaTenbHO BbliiJe
1 

qeM B 830THO

KRCnOfi Cpene. npa HR3KRX 3HaqeHRnX KDHUeHTp8URR connHOfi KRCnOTbl 

Koa¢¢auaeHTbt pacnpenenenan ann mecTananeHTHoro nnyTOHRn HeMHoro HR*e, 

qeM ann mecTananeHTHoro nenTyaan. nono6noro nnnenan Mbl ne aa6monana 
/1 3/ 

n pa6oTax ' • BoaMo*no, oHo cnnaaao c npnponott RcnonhayeMoro 

9KCTparenTa, TaK KaK ero XHMHqecKan CTpyKTypa OTnHqna OT TnEAE 

u CTMAB1 1•
31• 

T..JeTbtpexnanenTHbtfi nnyToHRfi no KonuenTpaunn 7M comunii KRcnoTbl 

RMeeT aaaquTenbn·o MeHbWRe Koa¢¢uuneHTbl pacnpenenenan, qeM ruecTnna

neHTHbte ¢opMbl ypana, aenTyunn, nnyTOHHn, qTo connanaeT c peaynhTaTa
/1,3/ MR, nonyqeHIIblMII n pa6oTax • 

Ha pac. 3 npencTannena 3aBHCRMOCTb norapu¢Mon Ko9¢¢auneuTon 
., 

pacnpeneneuan qeTbtpex-n ruecTRBanenTnoro nnyToHRH n aaoTnott H conn-

Holt KRcnoTax oT norapn¢Ma KouueHTpauan CPB. 

UfeCTUBaneiiTIJblfi nnyTOIIHfi B 5M 830TIJOfi H 7M COnRHOii KHCnoTaX 

RMeeT HaKnou, paBHbtfi enauaue. T..JeTbtpexnaneHTHbtfi nnyTOHRfi n .3M R 11M 

830THOii KIICnOT9 1 a T8K*e B 7M COnl'IHOfi ,KRCnOTe HMe.eT H8KnOH
1 

paBHblfi 2. 

TaKRM o6paaoM, 9KCTpaKUHR qeThtp~x- u ruecTunaneHTHoro nnyTOHRn npoTe-

KaeT no cnenyiOWHM peaKuRnM, COOTBeTCTBeHHO! 

I. [Pu
1
v X 6 ]- +2CPB-+ [Pu 1v X

6 
r-(CP+)

2
+2B-

2. [Pu0 2 X 3 r+CPB ... [Pu0
2

X
3 

1-cp+ +D-, 

rne x - aou xnopa anu HHTpaTa. 
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Ha pHc, 4 npencTasneaa saBHCHMOCTb Koa~~HUHeHTOB pacnpeneneHHH 

AnH .'leThipexaaneHTHOrO nnyTOHHH llpH SKCTpaKUHH H3 6M 830THOti KHCnOThl 

O,IM pacTBopoM CPB a xnopo~opMe oT KoHueHTpauHH HsoaMHnoaoro cnHpTa> 

llpH He6onbWHX ,KOHUeHTpau&a:x HSOaMJmoaoro cn&pra (annoTb no 0,5 M} 

Koa~~HUHeHThi pacnpenenenHH 'leThq~exaanenraoro nnyTOHHH ocrarorca: 

llOCT051HHhiMH, C yaenH'IeHHeM KOHUeHTpBUHH H308MHnOBOrO CllHpTa KOa<jJ

~UHeHThl pacnpeneneHHH nHHe~Ho nanaror, OnTHMBnbHhie ycnoaHH ana: ycT

paHeHH51 o6pasoaaHHa: aMYnbCHH 6hmH HaiineHhi npH i<oauenrpauHH HsoaMH

noaoro CllHpTa B opraHH'IeCKOi!: ~ase 9KCTp8KUHOHHOi!: CHCTeMhi1 paBHOi!: 1M, 

PeSIOMHpyH HBCTOHIIIYIO pa6oTy1 MOX<HO CK838Tb1 'ITO HeKOTOphie conH 

qeTaepTH'IHhiX aMHHOB1 TaKHe, KaK, aanpHMep, CTMAB, CPB, o6pasyromHe 

YCTOil'IHBhie aMynbCHH B SKCTpaKUHOHHOi!: CHCTeMe1 MoryT 6hiTb ycneWHO 

HCnOnb30B8Hhlo llpH 9TOM onpeaenSIIOIIIHM ~aKTOpOM B ABHHOM cnyqae HBnSieT-

ca:.~nonaoe ycTpaHeHHe aMynbCHH, 

B saKnro'IeHHe anTqphi Bhipa>KaiOT rny6oKyro 6naronapnoCTb aKaAeMHKy 

f',H, <f>nepoBy 38 npenocTaBneHHYIO B03MO>KHOCTb BhiUOnHeHHSI HBCTOSIIIIeii 

pa6oThi, 

B hi B 0 A hi: 

J, llOK838Ha B03MO>KHOCTb HCnOnb30BaHH51 paCTBOpOB UeTHnnHpHAHH-

6poMIIA8 B xnopo~opMe ana: aKcTpaKUHH 'leThipex- H wecTHBaneHTHhiX aKTH

HHAOB B npHCyTCTBHH H308MHnoaoro CllHpTa, 

2, YcTaaoariimo, 'ITO c yaenH'IeHHeM KoHueaTpauHH HsoaMHnoaoro cnHp

.Ta Ko~~HUHeHTbi pacnpenenenHH mlaeiino nanaroT, 

3, YcTa~oaneao onpeneneaaoe BnHS_IHHe coneao·A ~opMht CPB aa aKcTpaK

UHIO aeycToil'IHBhtX aanenTHhiX cocTORHHA nnyToHHH, 

4, OnpeneneHbt conbBBTHhie 'IHcna nna: q·eThipex H wecTHBaneHTHhiX. 

~OpM nnyTOHHH, 
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HUHeHTOB pacnpeaeneHHR 

H3 6M asOTHOit KHCnOTbi 

lUHH HSOaMHnOBOI"'O COHpTa~ 

:pTa ( ennoTb llO 0,5 M) 

nnyTOHHR OCTaroTCR 

~HnOBOI"'O COHpTa KOs¢-

IIIbHbie ycnOBHR anR yeT

I, xoaueaTpauHH HSOaMH

IOA cncTeMbi, paeaoft 1M, 

Tb1 'ITO HeKOTOpbie conn 

1\AB, CPB, o6pasyronme 

MOI"'YT 6biTb ycneliiHO 

B aaHHOM cnyqae RBnReT-

naronapaocTb aKaaeMHKy 

.monHeHHR HaCTORllleA 

TBOpOB UeTnnnHpH/lHH-

1 liieCTHBaneHTHblX aKTH-

laUHH HSOaMHnOBOI"'O CORp-

1A «jlopMbi CPB aa SKCTpaK-

•X H llleCTHBaneHTHbiX, 

: I 
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