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: TRPO u
pH=1.5
u U ICP-AES
u 0.02 mg/L , 3 %, 97 % 105 %
U ;
:TL271. 4 A :1000-6931(2000) 03-0252-07
u [1.2] [3]
X 4l icpAEs B!
U
(6] U,
RE H,CO4 U '
U
1.1
1) (TRPO) : ,
2) 30 %TRPO- (OK) : w (NaCO3) =5 % 1 mol/L HNO;3
¢® =30 % TRPOOK 3 ,
1 mol/L HNO3 1h, TRPO c(HNO3)= 0.5 mol/L
3) - : 10g 10g 100 mL ,
, 100 mL )
4) : 1.000 g 100 mL , pH=2 HNOs;
, 1 000 mL , 5 mL - , pH=2
HNO; ,
:1998-07-15; :1998-09-25

(1936 5 ,
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5 U
p (U) =30.0 mg/L

6) [7]
7) U TRPO

0.06 mol/L @ =30 %TRPO-OK
8) U RE TRPO

( PERE) =3.9¢g/L),

p (U) =3.000 g/L ,

pH=2  HNO;
1(0a) :Oa p(U)=95¢g/L c(HNO3) =
2(0b) : 37 mL c(HNO3) =1 mol/L

63 mL 1 mol/L HNO;s,

2.7 95 mL 30 %TRPO-OK
30 min, 20 h, , , 5.0 mL Oa ,
2(0b) p(U)=4.75gLPERE=144gL c(HNO3)= 0.5mol/L ® =30 %TRPO-
OK
9) U TRPO 3(0c) : Oa Oc p(U)=2.95
/L  c(HNO3)= 0.5mol/L @ =30 %TRPO-OK
1.2
(721, 1cm ; :80-1
4000 r/ min,
1.3
1) U
(v 60M g, RE) 10mL , 1mL
- 5mL 1 mol/L (pH=1.5) 1mL ,
, lcm 652 nm U
: ; u Mg : U
2)
(1)
TRPO , U
: 100 (pH= 2) ; w(NaCO3) =5 %
pH=2 HNO; 100 ; 0.2 1.0mL
: 100 , 0.2 1.0mL
(2 U RE
[6] , pH=1 3 U ,ThzZrv Cr RE
Thv Zr ,Cr TRPO , RE U
, [8] , 0.5 5.5mol/L HNO; ,U RE TRPO
1 mol/L HNGO; , 30 %TRPO-OK U
RE , 5.5 mol/L HNO3 RE, U RE

0.05 mol/L HNOj3

HNOs
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2.1
1)
U 648 654 nm 652 nm
U
2)
m(U) =0 60M g 0.5 1.5mL 1.0 g/L , U
A 1.0 mL
3) pH U
,pH=1 3 A 5 mL
1 mol/L , pH=1.5
4)
m(U) =0.0 6.0 15.0 30.0 45.0 60.0ug 10 mL , 1.3 1)
U " , A, U p(U)=0.0 6.0mg/L
A p(U) € =5x10%, [6] £ =5.3x10"
5)
NO3 :
1 mL 100 ¢/L - : NO3 :
, NO; , 10 30 ,
115 d , A
6)
: FU03", [6]
2.2 (MDL)
3 (MDL) 6
A =0.080, p (U) =0.38 mg/L; s=
0.0015, p (U) =0.007 mg/L ; 3s MDL p (U) =3x0.007 mg/L=
0.02 mg/L
2.3 U
m(U) =6.0Mg 0.1 0.3 mL 100 ,
p (RE) =39 mg/L , U :
RE U , , U RE , 5mL 1
mol/ L , RE U
2.4 NapCO; H,C04 U
0.6 mol/L HyC,04 TRPO Np Pu w (NaCOs3) =
5 %NaCOs3 TRPO U [8,9] LU03"
:TBP< < H,C,04 < TRPO < N&CO3 NaCO;
H,C;0, U :Na&COs  HyC,04 U
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5mL HNOs, , 1 , pH=2 HNOG;
» N&COs ,10 mL 2 mL
w (NaCOs3) =5 %NaCOs , U ;2 HNO; ,H2C,04
, U
2.5 U
1)
1mL 100 Oc 20 mL , 1mL 1
mL 100 ¢g/L - 5mL 1 mol/L 1mL1.09/L
, 5 min, , 10 mL ,
, , , , 5
10 min, “1.3" 4 1) U ? 1 Oc
p(U)=2.94¢L, 100 %
2)
1mL 100 Oc ,
100 TRPO ) , 2 min, 100 %
2 40 min 5 min
3
Oc 100 ,
U, 1 : 30 %TBP-OK
® =0.1 % DBPOK TRPO , U
P =30 % TRPO-OK U
TRPO U U ,
10 U : N&COs u,
1 TRPO U
Table 1 HEfect of the diluent for TRPO on stripping U with arsenzo
p(U)/gL* U | % p(U)/gLt U I %
2.99 101 30 %TBP-OK 3.10 105
2.92 99 2.99 101
3.06 104 3.12 105
2.94 100 0.1 %DBP-OK 2.94 100
2.6 U
1) TRPO U
Ob 100 Ob , 4 U
, 2 NaCOs; (NH4)2CO5  (NzHs)2C,0,-N,HsOH 4

TRPO ]
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2 4 TRPO U
Table 2 Comparison between analysis results of U using different back-extractant
Ob u /g-L"?
& 1.0gL 4.74
w (NayCO3) =5 % NayCOs 4.80
W[ (NHg) 2CO3] =5 % (NHy) 2CO3 4.73
0. 23 mol- L~ *(N2Hs) 2C,04° 4.80
0.8 mol-L " T N,H:0H
:1) Ob RE U
2) u
4
U ( 3) : ICP
AES
3 U
Table 3 Comparison between analysisresults of U in high-level liguid waste
using different deter mination methods gLt
D ICP-AES
2 5.54 5.55 5.52 5. 40 5.30
:1) RE U
2.7
U
) 4 5 4
5 , 3 %, 97 % 105 %
4 (n=6)
Table 4 Precision of deter mination methods( n = 6)
pU) /gL ! gLt sl %
2 5.54 0.180 3
u-2 2.88 0.021 1
A47 5.31 0. 065 1
5 (n=6)
Table 5 Recovery of added standard samples( n = 6)
/L m(U) /M g m(U) Mg sHg V1 %
, , 100 0.10 6.0 6.1 0.20 102+3
30.0 29.7 0. 62 99+2
60.0 60. 4 0.81 101+1
100 0.20 30.0 30.5 0.32 102+1

1) =[m(U)/p' (U) £ m(U)] x100 %; m(U) U P’ (V) ]
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1) U , :

U 0.0 6.0mg/L , 5x10%;
U03", :
115d ; 0.02 mg/L , 3 %, 97
% 105 %

2) RE U , HG0, U 1 mol/L
HNO; RE U TRPO 5.5 mol/L HNO; TRPO
RE,RE U , U ; HNO3 , H,C,04 2

: H.C,0, U
3) (OK) 30 %TBP-OK 0.1 %DBP-OK
TRPO : u
4) NaCOs (NH4)2CO3  (NaHs)2C04NoHsOH 4 TRPO
U; U
; ICP-AES u
; , U
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Spectr ophotometric Deter mination of Uranium in High-level

Liquid Waste and Its Separation Process With Arsenazo

GUO Yi-fe , LIANGJurnfu,JIAO Rongzhou, L IU Xiwgn

(Institute of Nuclear Energy Technology, Tsinghua University, Beijing 102201, China)

Abstract : The gpectrophotometric determination of uraniumin high-level liquid waste and its sspar
ration processwith arsenazo  are studied. In the presence of tartaric acid (pH =1.5) , stripping
and determination of uranium are completed. When the presence of rare earth elements and the
concentration of uranium islower than 0.6 mg/L in agueous lution, uranium must be sgparated
from the slution and then is determined. The detection limit of uraniumis0.02 mg/L , the pre-
cison of the methodis3 %, the recovery of added standard sampleis97 % 105 % ,regective-

ly.
Key words:highrlevel liguid waste ;uranium ; pectrophotometry ;arsenazo
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