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1.1.1 V( ) .12, KReO,,Sndl;, ,N&,$03, , KoCr207 ( ) .8
( ) 186 g :MDP ,HEDP
1.1.2 RJ2021 Y , ; FH-1304 ,
; PHS301 ,
1.2
1.2.1 I (0.012 mol/ L) 0.304649g I, 100 mL 0. 12 mol/L
Kl , K>Cr,07 Na$03
1.2.2 Re( ) [4] , 0.1mL *ReMDP,"®Re HEDP (
[5.6]) , 2.9 mL 3.0 mol/L Na, SO, , 3.0 mL
0.4 mol/L & , ; )
: Re( )
1.2.3 sn** Ve : 1% Re-MDP,"®*Re-HEDP
pH I3 sn** Ve, (23]
2
2.1 Re( )
[4] ,ReQ®" & ,
Re( ) pH 1,2 1
, 40 min 2 . pH .
pH=7.0 pH=7.0 7.5, 45 50 min
Re( )
201
18t
8f
4
® gt
104 8l
810 20 30 40 50 6 70 e 1 s 6 7 8
t/min pH
1 2 pH
Fig.1 Rdationship between extraction Fg.2 Influence of pH vadue
time and extraction yidd on extraction yield
pH=7.0 t=70 min
2.2 @°" v
I3~ Sn’* Ve, Ve + St 3 3 :
ls" st Ve ls” Ve+ St :
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|3_ Vc |3_ . |3_
sn?t I3~ st Ve ReO;

n=2(V(Re) c(Re) - V(I)c(ly))/ V(ReOs; ) c(ReOs ) (1)
.V (Re) , ¢ (Re) st Ve ( s ),
V (ReO; ) ,c(ReO,7) ReO,” LV (1) ,ce(1y) I3~
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-250
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Y 13 —200
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Fig.3 Potentia curvesof S¥* , Vc,Vc+ S* titrated by iodine

2.3 ReMDP
pH ,sn** ReO, ReO,” ,Re( ) (7-
n) 1 ReO,” ,Re( ) )
5d°6s?, ReO;” +5
, +4,+3 Re( ) ,Re( )
7- n=7x(ReOs) +5x(Re( )) +4x(Re( )) +3x(Re( ))
100 % = x(Re( )) + x(Re( )) + x(Re( )) + x(ReOs")
7-n St ReO,” ,x(ReOs") ,x(Re( )) ,x(Re( )),
x(Re( )) +7,+5,+4,+3
ReMDP 1 1 :
(1) ReeMDP pH pH ,

(2) pH=1.0 3.66,x(Re( )) <2 %,ReMDP

90 %'°! ,ReMDP +3  +4

(3) pH 1.5, pH 40 4.0 x(Re( )
,ReMDP 95 %" ,ReMDP +4
pH 1.5, pH 2.0 3~ Sn?*
(sn** ); 1 l3°
Re( ) , Re( ) ReMDP , I3~

Re( )- MDP Re( )-MDP ,Re( )-MDP
Re( )-MDP, Re( )-MDP
(4) pH 3.0 6.36( 6.22) ReMDP
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+5 , Re( )-MDP 32 %( 39 % (Y=n/2x100 %, Y ,n
), Re( ) 29.4 %( 30.3 %) , pH
ReO4” , Re( )-MDP , MDP ,Re( )-
MDP
1 ReMDP

Table 1 Average oxidation state of rheniumin Re MDP

pH M(Re) M (Sn) pH
(reaction pH) M (MDP) x(ReO4")/ % (titration pH) : rn x(Re( )}/ %
1.0+£0.1 1520 1.8+0.3 4.0%+0.1 3.34+0.02 3. 66 1.8+0.4
1.5+£0.1 1520 1.5+0.4 4.0%£0.1 3.01+0.02 3.99 1.9+0.2
1.5+£0.1 1540 1.3+0.2 4.0+0.1 2.93+0.04 4.07 1.7+£0.3
1.5+£0.1 1560 1.3+0.4 4.0+0.1 2.95+0.04 4.05 2.0%£0.2
1.5+£0.1 1520 1.5+£0.3 2.0+£0.1 2.97+0.05 4.03 1.9+0.3
1.95+0.03 5.05 97.2+4.2
1.5+0.1 1530 1.4+0.3 2.0£0.1 3.03+0.06 3.97 2.5+0.4
1.87+0.03 5.13 96.1+3.7
3.0+0.1 1510 70.0+1.5 4.0%£0.1 0.64 +0.07 6. 36 29.4+1.0
3.0£0.1 1520 68.0+2.1 4.0+0.1 0.78+0.03 6. 22 30.3+0.9
(note) :1n=3
2.4 Re HEDP
2.4.1 ReHEDP 2 2
) ) 95 %
2

Table 2 Influence of different reducing agents to labding yied

w(Re)/ % Y/ %
(reducing agents) (hydrolyzing rhenium) (labdling yidd)
Ve 2.1+0.2 95.7+0.8
sn?? 2.7+0.3 95.2+0.5
Ve + Sn?? 0.8+0.2 97.3+0.6
2.4.2 ReHEDP ReOQ,” ReO,” ,Re( )
(7- n) 3 3 :
(1) Ve,sn?t Ve+Sn?t pH 4.0 3.0
, 4.0 , Re( ) ,Re-HEDP 95 % . ,Re-

HEDP +4
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@) sn?t | pH 2.0 I3~
Sn?* , 1
(3 Ve +Sn?t, pH 4.0 ,
I3 Ve I3~ Sn?* 3=,
ReO, sn?* . s Ve sn?*
Ve
(4) Ve +Sn*t, pH 2.0 3
I3 Vc , Vc )
ls St ’
1
(5 , pH 2.0 , I3~ Re( )
Re( ) Re HEDP , Is5 Re( )-HEDP
Re( )-HEDP ,Re( )-HEDP Re( )-HEDP,
Re( )-HEDP
3 ReHEDP

Table 3 Average oxidation state of rhenium in Re HEDP

pH pH

(reaction pH) (reducing agents) (titration pH) " o x(Re( ))/ %
2.5+0.1 Ve 4.0+£0.1 3.01+£0.02 3.99 1.9+0.2
2.5+0.1 Sn?* 4.0£0.1 2.93+0.04 4.07 2.7+0.1

2.0%£0.1 3.04+0.03 3.96 2.3%0.3
1.97+0.05 5.03 95.6+0.4
2.5+0.1 Ve + Sn?* 4.0+£0.1 3.14+0.07 3.86 2.4+0.3
2.0+£0.1 3.08 £ 0. 06 3.92 2.1+0.4
2.04+0.03 4. 96 96.7+0.7
(note) :n=3
3
Re-MDP pH 1.0 +3,+4
pH 1.5 , Re( )-MDP; pH 3.0 ,ReMDP (
30 %) , +5 Re-MDP ,Re( )-MDP
) Re( )-MDP, Re( )-MDP
Re-HEDP , +4
Ve +Sn®t ,ReO;” Sn** ;e Ve Sn** :

Ve ‘Re( )-HEDP Re( )-MDP
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DETERMINATION OF THE OXIDATION STATE
OF RHENIUM IN RHENIUM-MDP( HEDP)

WAN G Wenrjin, LUO Shurrzhong, QIAO Jian, L1U Guoping, LIU Yebing

(Ingtitute of Nuclear Physcs and Chemistry. China Academy
of Engineering and Physcs. P.O.Box 919(230) , Mianyang 621900, China)

Abgtract : The oxidation state of rheniumin ReMDP(HEDP) is studied by the method of extrac
tion and potential titration. The experiment results are shown asfollows: (1) Asthe pH of Re
MDP reaction system reduced , the average oxidation state of rhenium droped. ReMDP of low
valence isoxidized to Re( )-MDPwhenitistitrated by Is” at pH 2.0; (2) Theoxidation state
of rheniumin ReHEDP is mostly +4 valence. The Re( )-HEDPisoxidizedto Re( )-HEDP
when it istitrated by I3” at pH 2.5; (3) ReO, isonly reduced by Sn?* in the reduction system
of Vc+Sn?* | but Vcisoxidized earlier than Sn°* when it istitrated by I3~ .

Key words: ReMDP; ReHEDP; oxidation state



