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Np( )

( , 102413)
Na S04 , Np( )
: pH Np( )
: ; pH (6 12) Np( )
Np( ) Np(OH) 4 ,Np(OH) 5
; Np( )
: 0614. 352 DA
Np
Np( ) [1 10] [1 6]
NaCIOA[7,8] [9,10]
Np( ) Np( )
1
1.1
1.1.1 ZNp :
; 100 m , , 1 kg 50 L
) 4 a, ) 10 000 ,
1 ’
1.1.2 : , 5 x 10" ° mol/ mol ; H18424 pH/
mv/ HANNA Instruments , H11230B pH , H13130B (
H13230B )ORP ; FH408 : ;BH1216 ap
:2000-11-08 ; :2001-03-08
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1
Table 1l The compostion of smulated underground water
M p/(mg-L° 1Y M p/(mg-L™ Y M p/(mg-L™ Y
H,S05 10.7 Be <0.001 As <0.01
Al 0.11 Y, <0.01 Se <0.01
Fe 0.23 Cr <0.01 Hg <0.001
Ca 5.39 Co <0.01 Pb <0.002
Mg 0. 60 Ni <0.002 Ag <0.001
K 5.50 Cu 0. 003 Mo 0.003
Na 6. 65 Zn <0.001 cd <0.001
Ti 0.018 Br <0.05 F 1.37
Mn <0.001 | <0.001 d 2.0
S 0. 048 Rb 0.008 03 0.6
Ba 0.074 Cs <0.001 HCO3; 42.7
Li <0.001 Sn <0.001 POS- <0.05
B 0. 055 S <0.001
(note) :pH=8.06
1.2
1.2.1 Np( ) Np 1.0 mL ( 20 mg Np,c(H") =0.5
mol/L) 10 mL , 0.56 mol/ L 6 mol/ L
0.5 mL , ( 60 70 ) 30 min, 0.5
mol/L TTA/ 2.0 mL , 20 min, , , 0.5mol/L HAO,
1.0 mL 10 min, , , 8 mol/L HCIO4 2.0mL ,
20 min, , , Np ,
1.2.2 15 mL 30 mL
) , pH , 0.20 mol/L
Na,$04 50mL( 0.2g ) 20ML Np( ) , pH
, 100 d, , 2.0 mL ,
10 000 ( Lida Manufacturing ) Np( )
) : 1.0mL, .«
2
2.1 Np( )
, Na$04 , Np( ) ,
, 1,2 1, 2
, 2 2 , ,
, Np( ) , Np( )
, Np( ) ; , Np( ) :
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, CO%" ,80;  ,PO; ,F

Np( )
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Fg.2 Hfect of sorage timeon the

Fig.1 Hfect of storage timeon the lubility o wlubility of Np( ) in redistilled water

Np( ) in Smulated inderground water

pH=8.00,
RN E 1—  (metdlic Fe) ,2—Na,S,0,
1— (metdiic Fo) ,2 —NaxS,04
2 Np( )
Table 2 Solubility of Np( ) in Smulated underground water and reditilled water
(mediums) pH (reductants) t/d S/ (mol-L " %)
) 10 100 (1.85+0.56) x10°°
(musted und d water) 8. 06 (metdlic Fe)
Smulated underground water Na,S,0, 10 100 (9.23+0.48) x10° 1
10 100 1.48+0.66) x10"°
(redigtilled water) 8.00 (metallic Fe) ( '
NayS,0,4 10 100 (8.31+0.35) x10° 1
2.2 pH Np( )
100 d 3 3 : pH Np( )
X0ty o~
. (a) = .
5 - 1%10° (b)
8 o :
T 1%10 z
Svarke ey 20N e
g g
Z 2
Sx10™ . . i 1x10™ : 1 i
"-‘1 10 6 8 10 12 é B 8 10 12
pH pH
3 pH Np( )
Fig.3 Hfect of pH vaue on the olubility of Np( )
(@ —  (metdlic Fe) ,(b) —Na;S;04

,O0— (dmulated underground water) ; o, — (redidtilled water)
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pH Np( ) 31 :NpOH** (IgB =

12.5,1=0) ,Np(OH)5" (IgB =25,1=0) ,Np(OH)3 (IgB =36,1=0) ,Np(OH)4(IgB =46,

I =0) ,Np(OH)s (IgB =50,1=0) ,

Np( )
S = c(Np*") + c(NpOH®") + c(Np(OH)%") +

c(Np(OH)3") + c(Np(OH)4) + c(Np(OH)s) (1)

2 [3] Np( )
IgP 1, : pH -1
Np( ) , 4 4
' pH ! E—M
Np(OH)3* Np(OH)3 ,Np(OH) 4 ,Np (OH) 5 3 7L
, pH<10 , *
Np(OH)4,  Np(OH)s pH 4
, : Np( ) \ Pt
Np (OH)3" ,Np (OH)s pH 4 pH
Np( )
Np (OH) 4 Fig.4 Hfect of pH vaueon the
Bl(g Ky = - 56) , Np( ) gecies concentration of Np( )
pH<10 , 1x10 “mol/L, pH
Np( ) : Np (OH) 4(s)
3
pH Np( ) ;
, Np( ) ; pH<10 ,Np( ) Np (OH) 4 ,Np (OH)s
Na,$04 , Np( ) :(9.23 £0.48) x
10" mol/L , :(8.31+0.35) x10 “ mol/L ; ,
Np( ) :(1.85+0.56) x10 ° mol/L ,

(1.48+0.66) x10 ° mol/L
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SOL UBIL ITY STUDIESOF Np( )

ZHANG Yingjie, YAOJun, JIAO Haryang, REN Li-hong, ZHOU Dw, FAN Xiarrhua

(China Ingitute of Atomic Energy , P. O.Box 275(93) , Beijing 102413, China)

Abstract : The lubility of Np( ) in Smulated underground water and redistilled water has been
measured with the variationsof pH(6 12) and storage time(0 100 d) in the presence of reduc
tants(Na, S04 , metallic Fe) . All experiments are performed in alow oxygen concentration glove

box containing high purity Ar(99.99 %) , with an oxygen content of lessthan 5 x 10~ ®mol/ mol .
Experimenta results show that the variation of pH in lution haslittle efect on the solubility of
Np( ) inthetwo kindsof water; the measured solubility of Np( ) isdafected by the compos-
tion of solution; with Na$0, as a reductant , the lubility of Np( ) in smulated underground
water is (9.23+0.48) x 10 *° mol/L , and that in redigtilled water is (8.31 £0.35) x 10"
mol/ L ; with metalic Fe as a reductant , the solubility of Np( ) in smulated underground water
is (1.85+0.56) x10™ ° mol/L , and that in redigtilled water is (1. 48 +0.66) x 10" ° mol/L.
Key words: olubility; Np( ) ; geologic digosa of radioactive waste



