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DBc solVent extraction of u(VI)仔om thiocyanate medium
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AbBtract The饯traction behavior 0f ura丑ium(Ⅵ)矗om thiocyanate medium with
dibeⅡz0-18-crawn一6 fDBC)inⅡitrobenzeⅡe a丑d七he e矗bct8 of alk“i cation8 on the

extraction were inve8tigated．The results 8howed that the ura以hlm(VI)can be ef-

fecti、rely extracted in the pre8ence of pota船ium cati∞，uranium fVll is e】【tracted as

coⅡlplex龃ionic 8pech u02(scN)；，越d the stoichiometry of the exhacted complex
is Ku02(scN)32DBcfo)．
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1 INTRoDUCTIoN

Fbr Inany years眦dh e|fbft ha8 bee札i“、陀sted王n stIldying the sol、他nt extraction of
8c亡inid郫，su出as th鲥衄，neptuniIIm，砌丑eficium，and lir缸i眦wi也crown ethers．【1·刈
Anmg those papers on e】吐racti皿of ur踟1i吼with crown eth盯s，most experiz|1ents
were p盯fo如∞d in HCl∞ⅡN03 media．1l~驯It w罄coⅡsidered that the uralIi砌(Ⅵ)
w粥extracted as a fom of c伽印lex a血on U02CC。in HCl蛆d曲曲fides media．h驯
Even thiocy孤ate is solnewhat simila￡to halogen in出锄ical properties，only Godh01e“
d正10J iⅡve8ti静ted the extraction ofllranium(VI)With 15-crown．5丘om NH4SCN sohltion，
without studyin譬the efFect of a强ali cations on extraction of llra卫iu加rV砷．Here we report

the extraction of uranjum(VI)盘om thioc”mate medj衄with d三ben互o-18-crown一6 in
Ⅱitrobenzene帆d the e腩cts of K+，NH：强d Na+on extraction of llrani吼(Ⅵ)．Also，
the extracti、他m出ani8m of 11r跚dmrVl)with DBC丘om aqueol墙phase containing
potassium cation i8 discus肫d．

2 EXPERIMENTAL

2．1 Reagents

u308 wa“rought丘咄che埘甲ol Co(czechosloVa：Icia)趾d u8ed to pr印缸e stoclc
solution of u02(N03)2 iII o．1 mol／L HN03．The concentration 0f 11Tani圳札(Ⅵ)in the
stocl【sQlution珊s determined by the w岫玳tric mthod．Deben∞．18．crowⅡ．6(DBC)
(A．R．)w∞obtained矗om cheⅡgdu chemical Reagent Fact叫y(ch髓gdu)孤d djssolVed
洫njtrobeⅡz明e．AU other d埘面cals w盯e of A．R．Fade蛆d used而thout缸th盯pllrm—
cation．
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2．2 Experiments

Equal volume of the organjc solution of DBC—njtrobezene and the aqueous s。1ution

cont越njng llranium(vI)and thjocyaIIate were shal【en for 30工Ilin at room temperatllre
The ph船es Were sep甜atedby centr如gation aⅡd the concentration 0f llrani呦(Ⅵ)in the
aqlleous phase was detel-I】血ed as described earlier．嘲The concentrati。n of uranim(vI)
jn the organic phase w孙calculated矗om the conce丑打a“on抽the aqueous phase．
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Fig．1 v{uiation of logD册a function 0f
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Organic pha8e：3×10—2 mol／L DBc

Aqueous Ph船e：3×10一2 moI／L KscN

3 RESUI厅S AND DISCUSSIoN

3．1 E珏．ect of concentration of ura-

nium(Ⅵ)on the extraction

The e艉ct of the concentration of
UO¨十on the di8tribution ratio of 11ra_

ni唧(Ⅵ)js described in F堙．1 The
109D is near constant jIl the region of ura-

niu珂(Ⅵ)concentration off6×10～～1×
10_3)mol／L，iInplying th毗the extracted

印ecies are monontlclear c锄印lexes

3．2 III丑uence of alkali cat．0ns on the

extraction

F培．2 shows that DBC—nitrobenzene
extracts uranium (Ⅵ) from pot船si眦
thiocyanate sdIuti吼In．Ⅱch betteT than
矗om sodium 0r锄nonium tlliocyanate

s01utions． But there wasⅡo obvious dⅡrerence between an瑚onium and sodium thio—
cy柚ate solution，T1le e矗套cts of alkalj metal5 0Ⅱthe extractj0丑of 11r8lli啪fⅥ)afe jn
accord with the sequence：K十》NHj～Na+．Sim丑ar e僚cts were 0bserved血011r earⅡer
、帖rk iIL HCl and chloride media．jn which the sequeⅡce of al】【ali cations is K+>Na+>

Li+～H+．m1J The e彘cts 0f a1|【ali cations on the extraction ofllr如i11功fVI)缸e related
to the conlplexing power of the a】】【血cations with the DBC．Bec孤se of the better com．

pl喇n只power of K+with DBC th孤that 0f other aIkaJi cations，extraction of ur姐i11IIl
(v1)丘om K十solutjons is much better than丘om NⅡt and Na+solutions．

The relationslIip between K+a丑d D was given iII Fig．3．The plot of 109D-log[K+]
is a straight liⅡe with a sl叩e 0f o．93(dose to 1)(Fig．3)．T址s suggests that the ratio
of UrVI)to K十is l：1 in e】【tracted specie．Analysis of the orEanic phase after extrac．

tion con胁ed the presence of pot粥sillm cation，jn which the v缸iation of『K+1 r。、is
correspondmg to【ujf01．
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Fig．2 E＆ct of亡hiocy肌ate on the
di8tribution ratio of uranium(VI)
U KSCN，△NⅡ‘SCN。o NaSCN

Organic pha8e：3×10—2moI／L DBc，

Aqueou8 pha8e：3×10一4rn01／L uo≯
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logfK+】
F培．3 Variation of logD a8 a functioⅡof

log【K+】
O。ganic pha8e：3×10—2mo】／L DBC，
Aqueou8 ph艄e：3×lo一4In0I／L uo尹，

3．5×10—21110l／L NaSCN

3·3 E田陆ct of DBc concentration on the extraction of u(Ⅵ)

Fi94 slL0ws that the e跪ct 0fc孤centration ofthe DBC 0n the distribution ratio at
constant fKscN】．The p10c oflogD-109(DBc】is a straight 1ine With slope 0f 1．60，血stead
of an唧ected jnteger value．

The methods of isomolar series w盯e used for fbther identi矗ng the composition of
extracted cornplex．Fig．5 shows that the conc吼tra￡ion 0f U in orgaⅡjc phase reaches the

hjghest at DBc／u(Ⅵ)=2：1，implying that most of the extracted species are formed in
2：1 coⅡlplex．

．Ihble 1 Comp村i80n betwe即the measured and calculated、柚u髓of extracted complexes

Mea8ured强Iu髑 17．28 3．81 43．68 3，85 3丽
Calcul札ed value8 19．28 3．24 42．80 3．99 3．49

UsuaⅡy，the extracti0Ⅱof metal cations with crown ethefs js performed t王lTough
ion pajrs fbrmation，but part of the ion pair8 is dissociated iII poLar s01vent． h thjs

experiⅡlent，when concentration 0f 11ranim(Ⅵ)in org柚ic phase is(1×10．4～3×103)
m01／L，the molar conductance 0fo瞄蚵c phase is(34～45)n_lcm2mol_1．It is suggested
that here exists虹怆dis80ciation，too．FIlrther the ion ex出ange experiInent showed
that more than 90％of 1lranium(Ⅵ)was adsoTbed血anion exclI她聃resins． Thjs
reslllt indicates that the extracted compkx shallld be U02fSGN)i．Accordj血g to the
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result described aboVe aⅡd the electricalⅡeutra正ty principle，the extracted complex was

suggegted as Ku02(scN)3 2DBc(。1．
h order to demonstrate the constitueⅡt of the co唧lex，its ele邱怜nts were ana-

lyzed a丑d the reslllts孤e sl皿m缸ized in Table 1．The reslllt shows that the complex is

Ku02(ScN)3 2DBC(0)The app缸ent强traction reaction of 1Iranium(Ⅵ)i8 given by

K十+uOi++3scN一1+2DBc(。)=Ku02(scN)32DBc(。)
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Aqueou8 ph柏e：5×10一‘mol／L uo≯，
5 x 10—2rrl0I／L KSCN
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