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Abstract The liquid．1iquid extraction beha订or of uraⅡium(vI)from nitric acid

aqueou8 80lution withⅡ．octyldodecyl8u№五de(ODSO)h船been 8tudied dver a wide

range of condition8．The extr觚ted 8pecie8 appear to be u02(N03)2-20Ds0．It w勰

fbund that the extractioⅡwa8 increa8ed with incre嬲ing sodium nitrate concentration．

ExtractiⅡg a180 incre柚eB wi七h incre硇ing extract柚t concentration．The in丑uence of

temperature and nnric acid concentration on extraction equ丑ibrium w鹪also iIlve8ti．

黔ted and the enthalpy of the e】【traction reaction was obtained．
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1 INTRoDUCTIoN

Tri．n．butyl phosphate(TBP)h拍been used fbr several decades船the m08t suc-

cessfm ex缸-actaⅡt for recdvery of 1Ⅱ羽1hlm抒锄speⅡtⅡuclear fhel(cf P1lrex Process)．
However，th盯e盯e two major disadvantages：(1)The selecti、rity i8Ⅱot hjgh，and(2)
radj01ytic de铲以ation8 of TBP give ri8e to mono and dibutyl ph08phates wlIich increase

the extractjon 0f缸sic咀product5 Te5111tillg jn a decre硼e jll the overa_ll decontanlination

factors obtaiⅡed【川．Therefore，it i8 neces8越了to sear出瓤Id develp soⅡ地Ⅱew extractants

instead of TBP．S111fo】【ides contaiⅡthe S=0盯oup，and have mny adv an_tages，8uch as

good the珊al stability，loW to五city’potentially啦。瑚01ls盐d ec姐omical supply，noncor·
rosivity'noIlvolatility姐d good coordination ahility．So s11】f幻【ides have been considered

as pocential e】【trat姐ts f打璐e jⅡmlclear applications fbr m衄y ye缸s．12～叫In this paper

，the jn丑uence of 80me factors，suclI私concentration of nitric add，extractant，8alting-

out and te皿【peratu工e on uTaⅡi啦e]【traction with octyldodecylsll】fbxide(ODsO)·carbon
tetra出lorid；is studied．

2 EXPERIMENTAL

2．1 Syntl地siB of皋ulf‘疆ides

The s111蜘de uBed in our in、restigatian w拍not commerciany avajlabk． It was

synthesized壮d pllrmed in our laboratory using the foⅡa咖g reactioⅡs：

RsH+NaoH+R．艮攀竺坚聆R+№叶+H20RsH+NaoH+R．艮i芦聆R+№叶+H20
Supported b，Key LBboratory fot Couo试帅d Inter血ce ChemiBtly 0f EducatioⅡMiIIi8tr y'Sh&ndong
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R-s-R．等兰≥R．墨．R．R。们。池，R．；．小叫"

2．2 Ingtrument8 and reagent8

Vibrator(made by Y她cheng sci姐ce Instnlrnent Fhctor y’Ji姐gsu ProvilIce)，vibra．
tion丘equency 275土5tinleg／nlin，contr0Ⅱing te珈lperatllro precisi衄：士1K；Type 752 uv

grat血g spectrometer(shⅡghai Thjrd Analysis hstmmnt Factory)．
carbon tetrachloride(AR，1Ilade by Jinan Chemical hdustry Factory)． UraILyl

nitrate(AR，made in chiⅡa)，Nitric acid(industry super purity，shan曲aj First Reagent

Factory)．

2。3 ExperirrIen七al瑚旧thods

Except temperatllre experjment，nLe temperattlre is coIltrolled withirI 303士1K．卫k—

cept acidity expeTiment，the experimental acidjty is contr0Ⅱed Within 2．0 m01／L．
Distribution experimeⅡt： Extraction coemci雠ts were det衄ined by shakinE up

equal volunles of two phases to eqllilibrium．h aⅡcases，to ensure the eqlliUbrillIIl two

phases were shakelI mechanicaUy fbr 15Ⅱlin．Uranium(Ⅵ)conceⅡtration in aaueous solu．

tion was assayed、耐th photo spectrDmet盯例，甜试Uranim(VI)concentration in org缸dc
s01utioⅡwas calcldated矗om the djfrerence betwe吼total quantity and its quantity in

aqueou5 solution．h the papert the accuracy of aⅡexpeIiment data is the s姗e，

3 RESUIJTS AND DISCUSSIoN

3．1 In丑uence of extractant concentration

Th extractab主lity of 1lranim(Ⅵ)丘Dm 2．omol／LⅡitric acid aqueous medium by

oDso(o．05 to o．25m01／L)jncre躺es with iIlcre鼬血g extractant concentration(F远．1)．

铝o；+，aIld阿o；+]refer
t。the ori百nal and equiuhrium concentrati。ns of uo；+，

respectively The s锄e applies to船Dso aⅡd foDso】．
H the extraction reaction is preseⅡted as f0Ⅱdws：

uo；++2Noi+noDso(。)=!!丝u02(N03)2．noDso(。l (1)

Eqllilibrim constant

Distribution ratio

j屯=

D=jrct【No；]2[oDso]嚣)

(2)

(3)

k一坫O—OS—SD—D竺叩2一一3
曲一OO～N塑Ⅶ
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The e踮ct of ODsO concentration on口is shown iⅡFig 1． The plots of培D Vs

lg[ODsO](。)舀ve a slope of 1．92 which is c10se to 2，so the extracted coⅡ1pound should

be u02(N03)2·20DsO．

3．2 In丑uence of n“ric acid concentl_ation

h order to ex枷ne the variation of D as a fImctioⅡof aqueous血tric acid concen—

tration，the extractability of u(Ⅵ)from 1 to 8．5mDl／L n“ric acid into 0．25mol／L ODsO
in tdlu吼eⅥas町stem如ica：崎exam．med．(Fig．2)．with aqueou3 nitric acid mol缸ity in·

creasjng，￡he extractjon of unrI)=Iirst iIlcfeased，passed tllrou曲a maximum at about

3．5m01／L and then decre鼬ed．The iIIitial iIIcrease ofD may be caused by the salting—out

eff毫ct of nitric acid．With f缸theT incre船iⅡg of nitric acid molarity，the coⅡcentration

of free ex土ractallt decreased as a result of coextractio咀nitric acid． The decrease of D

at lIi吐er acid moldtie$may also be attributed to the formatioⅡof the kss extractable

coⅡlplex蚵on，8uclI as m02(NO)3】-FIlrther extraction studjes were conducted in

2．0 m01／L HN03 aqueaus medj眦．

o

gfoDSO】‘o，

FiE．1 The e仃ect of ODSO equihbrium
cOncentratlon on d18tnbutlon ra^lo

(铝No。=2．omDl／L，T}303士1K，
铝矗+=4．00×10-3mol／L)

C洲o。，moI·a

Fig．2 The e舶ct of initial nitric acid

coⅡcentration on distribution ratio

(岛Dso=o．25rnol／L，T=303士1K，

四。p。4_00。10一3mol／L)

3．3 In丑uence of salting-out agent

F坛．3 BtL删rs也at the distributioⅡratio of llra越uⅡ“Ⅵ)increases‘apidly as the

sodi啪njtrate concentration in aqueaus 80lution incre柏es． Do is the distribution ra—

ti0 without sodi眦nitrate． The salthg—out effect is supposed to be due both to the

increase in the thermodynamic activity of 11ralI讪丑(vI)洫the aqu的us phase(decrease
iⅡfree water m01ecules ow血g to the strong hydration 0f Na+catioIL)【1 oJ and to the

increase in the NO；concentration·

3．4 Effect of te皿lperature

Fig．4 shows the p10t oflg致x Vs 1归for o．25 mol／L oDso syst哪s·
According to

·阮=一器+G (4)
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we get

△Go=一冗?lIIjt。

△Go=△日。一T．△So

△Go=一5．34“／moI

△日o=一15．6kJ／mol

(5)

(6)

△So=一33．9J／m01·K

|Ime resuhs show that the reaction of 1lraⅡj眦(Ⅵ)extraction With ODsO is aII

旺othermic reaction，l∞r temperatllre is ben面dal to旺traction reaction．

o

a

Q

a【NaN03l

Fig．3 The e舵ct of galting-out a鲫t
concentratioⅡon di8tribution ra^io

(船Dso=o．25ml／L，碍No，=2．oml／L
铝Dp=4’00×10一3Ⅱ101／L，阽303士lK)

童幅3∞3葛3∞ a葛

了’1，X1 O。3 r1

Fig．4 The effbct of temperatllre on

ext聃Lction equilibrium

(c3Dso=o．25mol／L÷c冀No。=2．om01／L
铝o!+=4．oo×10。3mol／L)
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