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Discussion About Current Efficiency in Preparation
of Uranous Nitrate by Membrane Electrolysis
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LI Xiao-dong, YANG Hui, XIAN Liang
(China Institute of Atomic Energy. P. O. Box 275-26, Beijing 102413, China)

Abstract: The preparation of uranous ion from uranyl nitrate at different current densi-
ties (40-160 mA/cm®) was investigated in this paper. The results show that membrane
electrolysis can ensure high uranyl conversion ratio and maintain high current efficiency
during most time of the electrolysis process. However, in the latter part of the process
(most of the uranyl ions are converted to uranous ion), when current density is high,
current efficiency declines rapidly; low current density is beneficial to maintain high
current efficiency. Therefore, a preprogrammed automatic control for a step decreasing
current density was studied to improve the current efficiency further. Compared with
the constant current density, the step decreasing current density can effectively improve
the current efficiency of the electrolysis process and reduce side reactions.
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Fig. 1 Schematic diagram of electrolyzer

SRS AR AR % B0 AR 500 mL AR
T80 2 T RIS TR 114 i R b I5E 75 980 A1 500 mL fH
W (3 mol/L i MR I 980 TE A LR A oh, 3 L
500 mL/min P38 B AN B0 26 ot 0 — 2 K/
F14 FL A L E D B AR 30 1 I B 0 /) 2R 47 H
fift i R AR A M DR 0 R Y AR A . TR] R
— 5 I TR IRORE 20 A A il o A Al A O LA
JCRH IR e o AE L i AR P il TR T
A% DL R BB 5 BH AR 9 =2 (98 125 T 19 2 93]
A 73 /K 23 135 3 B 1 S A PR 98
I BRI - 2 R 9 A 9 R Y A (2 500 ~
15260 PR 5 207 48 i 14 40 il 3 i
JE DUB E S sl e A

S 23 B R T = S A BR- T R R
TE I 3 DU A il 7R A SR R 8 TR 90 S 0 5 R 1Y
IR A NS i E T 5 i TR Y
BT R B R B % vh A R 2 pHET T4 .

LI RCR R B AN
_ 296 485 X n 000 b
1Al

S g BE 8] B PN Y R R AR s e DA I TE] A
PR A5 1 DU O R W R s T O A Y
L -

ANl AL R A 2Rk 3N
a=¢,(U")/c,(U) X 100% )

Ao B BN R S A R R R
¢ (U)o — g 20 I 1 il 99 9% B2 5 ¢, (UD D%
I 220 1 B AR
1.3 EEAR I & T 4 5 R 38

SCHREO )3 22 AR T7 2 o B U 1 R el
ot L A o R A% SR B R RE R A R R B



1550

BT RERIEHAR 48k

AS SO N Bl 3 o7 o R 20 R A — P
L1pu

i 2 Tt 119 FEL AR 20 Dt aed R T 0 2 Kl 23D
T 3 APER DD A R Al A M (P O
S Tiay B A 2 T AL 13 B A HL G AR AT B 5
2) fH TR i E L R AR 3R I A B R T B e e
3) G J AR AR 2 T o T RO AL i F
VW AR

A FEL A S T bR S T A R R S TET Y S R
I o SR R R T ) VR TR D I %R
ISR 1) FEL AR 2 T ) 37 IR B i R R I
It X I 14 L A 4 JBE PR Sy A BIR 7 HIC R O R BE L
kAR

iy = nFDCY /5 (3

v on Oy AR 7 R A 2 THT B A5 R T R
F k00 55 % B D RONDRL 5 1) 9 BIAR K0
Cl AR BN 5~ B e JEE 5 6 O it A 3R THT 47
HUZ IR

A JIT T T L OAE 652 /1 » 24 RO % R /N T AR R
PRI I L UGB S HOR A 1 B R R
TET P fiF TR i TG A0 A2 L A 78 A ri A 3% T ) 9
FE o FLMR R AT 5 B A A A TR Al 15 1 Ak SN
PRI I P 3L A% BB AR o B2 B 10000 . A L A
A A HEAT » AS PR P R R 4 i R i T A 3% i
WA Coly 30 C3) M i R HICHEL 370 4 2 L Bl =2
AR D o 215 i TR ol T ok B g AR 8 — AR RE I A%
125 28] FEL A A TR F) i TR ol T 0 A A DA A S8 A R
e b BT FE B 2 A Al 2 23 CHNAR TR =
B 15D A MR bR AR RO S BOR U AR R
B o BTG A ek O 5 oL AL 8 R R T A FR 9
FCREL UL ) [ 2 A L R K TR 75 | A T T il T
ORISR SN R /e R (U BTUE S Gl U 0 & o

il FR A B A b 19 3 it 7™ 9y 2 2% I i TR
(R Bl 02 i B W )% K F 0.5 mol/L
IS I i R AR SR AR PR A R Wk OR T
1 mol /LI 4 i o B el 281 . 7 il PR 2 itk
SEAR Y B il (5D ) o PR B AR I P b 2 5 A —
SEWEM I o A2 k2 8 B S R A IR 6 R
i S A B R SRR (R(6)) o & RUR 2 — il
R R R B S B AE R M . 56 T A DU
FiJa Ab BTG AR 1958 4R it — B N & R/ AL
o HRRE T ORI BURTY . B TR )
Ak LA 7 v AR ek 2 A S A TR Y AR

00 B R Y AR B R R AE B AR L

JELRT A B S R 1 . — 1 W R 4 s el 2
ST BE M4 R LR SR

3H™ +NO; +2e=HNO,+H,O (4)

U +2HNO,=UO;" +2NO+2H" (5)

N, H; +HNO,=HN, +2H,O+H" (6)

HN; +HNO, =N,O+N,+H,0 7

N, H;” +2HNO, =N, O+N, +3H,O-+H" (8)

2HY +e=H, €))

2 HRMFi

AT 1A (A U 2 BE T 1E U
il £ U p At B F ST L AR R A b SR FH A )
H, O 8 J3E %) PR A O AT T O R S AR
2.1 {EEBIREE B & 0

%t 500 mL 208K 199. 0 g/ L %H.2. 20 mol/L
R .0. 52 mol/L MR BHM# » LA 500 mL/min
SRV N T (2 N 1 o0 N 1 S s o O
80,120 1 160 mA/cm?®) T FEA7 18 HL I vy it . BF
T HL il ) A% DU p il A B A

1) 750 il 5 Ak 238 B B 1] 19 A2 £k

TEA R HL 300 %5 B2 T & 7S M il 2 Ak 252 v i
B AR AR T 2, R A SCHL R 4 &L 7
AN T) L B R L S Ml e Ak R REAA F 90 %6
PLb. filan. 78 120 mA/em® BRI AE T .
fit 3 b /S E L AL R A K 93. 106, 7ESLH %
PRSI N 27 el % AL R AT 7020 B, MU
BN 160,120 F1 80 mA/cm® B ity DU H 4l 1l
R RIS E FE R 40 mA/em® I 1Y 4.
3 FN2 A% 5 A FOL Mg B[] R S L XS M Bl e A 22 L
LR T X 1 B S Al A AL R AT 7000

100
. soF
RS
# L
ér 60
% 401 = 40 mA/cm?
£ e 80 mA/cm?
7 20t A 120 mA/cm?
v 160 mA/cm?
0 i 1 1 1 1 1 ]

1
0 100 200 300 400 500 60
fis ] /min

B2 7St il Al =3 Bt e A s 1) ) 22 A

Fig. 2 Variation of uranyl conversion ratio with time
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