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Table 1 Influence of HNO, or NO; concentration on the analysis of U( V)

- ¢(NO5 ) ¢(HNOs) Rz NR{E AR 28
/mol-1-1 /mol-17! c(U(V]))/mol -171 c(U(M))/mol -1°F /%
1 1.50 0.0414 0.0432 4.34
2 2.00 0.0414 0.0415 0.24
3 3.00 0.0414 0.0399 ~3.60
4 0.45 0.0414 0.0445 7.49
5 1.50 0.0414 0.0426 2.90
6 2.20 0.0414 0.0422 1.93
7 2.98 0.0518 0.0519 0.19

MR 1H, AN EME U(M), NO; 8 HNO, ¥ B 7 1.5 - 3. Omol/1 K A8 {L B,
UVDR B EAEM WX <5.0%, MFREMALTRE, MBHARE HNO: IRETREEME A #
ERIRERI & 13 U( VD) 3R, W24 HNO; B HN; M 1.5mol/1 3113 3. 0mol/! B, #33 {w 2
Ak +15.6% . HIULTET I, FIRSr B E AT AL HERR I E NO; X HNO, #E,

¥2 AP UV NELERNER
Table 2 Influence of impurity on analysis of U( V)

¢(HNO3) c(Fe?*) c(Fe**) ¢ (NO7) 10%c(CP*) c(U(V)) HE FXT R 2%

R /mol-171 /mol171 /mol-1-! /mol+]1-1 /mol-1-1 /mol-171 C(U(VI_)) /%
/mol-171
1 3.0 0.052 0.0518 0.0504 -2.70
2 3.0 0.034 0.104 0.102 -1.92
3 3.0 0.017 1.20 0.311 0.308 1.09
4 3.2 0.05 0.043 1.25 0.207 0.196 -5.32
5 3.2 0.05 0.10 0.043 0.25 0.207 0.207 0.00
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Table 3 Influence of HNO;, NO; and H' concentration on analysis of Pu( N )

¢(HNO4) ¢(NO37 )/ ¢(HCIOy) 10%c(Pu(IV)) R 10 HEA W2
Be c(Pu(IV))
/mol-17? mol-17! /mol+17! /mol*1"! /%
/mol-1"!
1 0.50 2.634 2.464 -6.45
2 1.50 1.317 1.317 0.00
3 2.72 13.17 13.20 0.23
4 3.25 1.317 1.238 -6.00
5 2.50 0.1 1.844 1.814 -1.61
6 2.50 0.5 1.844 1.788 -3.04
7 2.50 1.0 1.844 1.741 -5.60
8 2.50 0.5 3.951 4.016 1.65
9 2.50 1.0 3.951 3.868 -2.10
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BAREL K. Bt 6-9 AIH, LM TH XK RE BFHKREZEHE 10 mol/l £4, U
Pu(V)HI I EREZEHEN . REBE TN Pu(V)RE=EEME, ERRMEATES REH
THIEAET 10 *mol/1, A1+ Xt Pu(IV ) Ml 2 4 T 2K 7T LA 28

‘4 RFEHPu(N)RENHER
Table 4 Influence of impurity on the analysis of Pu( N )

el HHE
HN NOz 10%c(Cr3* 103¢(Fe**

g N (N0 cter) CFE) 102 (Pu(IV)) 10%(PuCIV)) AHRHRES/ %

/mol-| /mol-| /mol-1 /mol«| Jmol+1-1 Jmol-1-1
1 3.08 0.05 0.527 0.542 2.84
2 3.08 0.07 0.527 0.517 -1.90
3 3.25 0.10 1.317 1.252 -4.94
4 3.25 0.07 0.001 10.4 1.844 1.923 4.55
5 3.25 0.07 0.02 10.4 1.844 1.063 6.45
6" 2.50 3.162 3.237 2.40
™ 2.50 1.580 1.624 4.05
gy 2.50 2,141 3.316 4.90
o1 2.50 1.580 1.585 0.32

1) BHERPSEREMLET
4 KEBU)EET Pu(W)09RE

BOOME S99 AL LT UG SR HL 09 n 072 D,0o 1, B, 4 BB

HIMERM, S o KRBE A X LA Y 80k 809, SRR HHEM BT

BB ER, YREBSERR UV, 28 Pu(V)RIKEHEZLES(E6
L 1.3). 1H U(VI)7E 470 - 490nm (@] 2 T AR, T Pu( V) E B R, H Lo
)5 Pu(IV)WIEBR THRRK(E6 & 2.4), MAXFMFETURERSLEE Pu(V)BEF

%S5 U(V).REZEAX Pu(N ) A2 ERIKE
Table 5 Influence of U{ VI } \RE and impurity on the analysis of Pu{ N )

. c(HNO3) c(U(V)) REH 10°c(Pu(lV)) HHE 103(Pu(V)) HEXHR 2
/mol-1"1 /mol-1-1 /mol+17! /mol+171 /%
1 1.65 0.062 3.161 3.216 1.74
2 1.65 0.207 3.161 3.121 -1.26
3 2.25 0.062 0.790 0.745 5.70
4 3.25 0.041 1.317 1.298 -1.44
51 0.50 0.041 1.317 1.287 -2.28
62 1.76 0.207 1.317 1.261 -4.25
7 3.25 0.104 1.317 1.262 -4.18
8 0.65 0.207 3.161 3.280 3.77
93 2.25 0.207 0.790 0.819 3.67
109 3.25 0.104 1.844 1.858 0.76
119 3.25 0.104 1.844 1.888 2.39

EHRF MRS T RO T (R mol/l): 1) crd* =6.24 X107 2)  cnoy =0.069, ced* =8.30 X 1073, ¢+ =
1.25x107% 3) FREWL, WHW3.3HA: 4) FWEML, cngy =0.069, cr3* =10.4x107%5) FRE
WL, cno; =0.069, crd* =10.4 %1073, ¢3* =2.5% 1078
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DETERMINATION OF U(VI) AND 2u(% ) IN
NITRIC ACID SOLUTIONS
WITH DERIVATIVE SPECTROSCOPY

YE GUOAN ZHAO YANJU ZHUNG WEIXIN
(Radiochemistry Department, China Institute of Atomic Energy, P.(O.Box 275(26), Beijing, 102413)
ABSTRACT

The paper studies the absorption spectra and fourth derivative spectra (FDS) of U(VI) and
Pu(IV) in nitric acid solutions and the effect of impurities on FDS. The concentrations of U( V)
and Pu(IV) with peak-zero method at 415nm and peak-area method between 472.5 — 479. 5nm
are determined, respectively. When cino, or cno; is in 1.5 — 3.0mol/l, U(VI) can be directly de-
termined by FDS, with the analysis deviation<5.5% . For the determination of Pu(IV ), the anal-
ysis deviation is below 5.0% . To the mixed solutions of U(V]) and Pu(IV) (U:Pu=200), the
existence of Pu(IV) can be detected with FDS, with the analysis deviation of Pu(IV)<6.0%.
The analysis low-limit of Pu( [V )is 5% 10" *mol/l.

Key words Fourth derivative spectra Molar absorptivity U(VI) Pu(V)



