#2248 F1W K + &8 ## % H R Vol.24,No. 1
199041 4 Atomic Energy Science and Technology Jan. 1990

130% TBP-#ihch RSB EI(IV)
FOTHEREY B
®REE HRN EFE BEx
ChERFRAEHEE, L)

XEARET TBP HEMRAMIV)MWRHRE, Sk, REEMHREILH OV &
EHRSHRREERHBRA, EN294, :

_dIUav)1 _ -, [UAV)IHNO, 2 7
a % PNEO, ]
d[HNO,1\ . .. AN
fu—(——d‘—— 7= 0-16THINO, ITHNO, ]
TR RN,
STHNO,T  [UQIV)I[HNO,J*

'__dT-__‘ =0.14 [HNOa]o.n

XY ERR, W, TBP, WEHE,

—0.16[HNO,J[HNO,]

illlg

—. Al

EER, BPASIALEERBETHXBNARTENXE, LEEHNREITELE

KR RTERBELEOTRES:. SRR kM TBP A%, EERFEM
BEHA, FEMMARLEATERNES), AmbsETANMEE. YHEd. £—-%

0T, AERETAEHERY T, ERPmMa(VDRREY#ET Y, H_H(V)-TBP

wREMAELE S, HNO, PEMRE, LAk HNO, 5REANHRITHRE, #RMEEMS
MBFZE. KfeFd B HNO, 974, RINEMEE TR, £ HE BB TBP -+ EHR

ML, BHTERREAHIVIMERRESWBREEMERS R, ANAHTERS.

BREMRPIHEEGE,

’

=, % 5

1. AASMEE AR 2o, WEE (IV). B8 By maRR SRS il AR 4l
# BM=THE(TBP). {bfal, M, Wik, Ak, REREHXBL: K m
Sk,

2. 3% MAAABEBERERMPBEEENE TBPHEGHIV); HottES

BEA & iR TBP M A EHAR") . X TBP A BhRE, S AR ERsRe AR B2 AH .-

FHoriihvite, REMFILBEREE, NERBERDHENR®,

Q.

t

o



+ 29 o

3. XBFE HEMAV), LHRMMHRNY 3026 TBP-Emhi, H—emncHl
RO TERARM TBP B, KRN EGR—EMHE, s, SdtEAXREER, £

BT B & 5y IR BE 3 3096 TBP-Hith v iy BE

=, HREHR

1. TMBRSHIVIBHRE TBP HHLAMMN HNO, i85 UOV)#TRE, UIV)#
FACAER, FELTHRKENmiTmMm, UIV)E b Reyn &L ma x5 a
SRR (B 1), KD 0.55, XECEMER 0.52 MHE". 41 (IV) WEHMEL
Ao, BESh (IV) REM MMM (H 2), EHRELH(V)ERIHRKRENRE
W, BB, ALERN, EXNECE, FE3, KaENH0.43. hEETKSERTA,
VIR LEE, FRERBAV)REHERMRERS, THETEH25ERERAS,

£
o
&
I

/x10°mol-1-!-min!
(=]
8
T

e

';l“ —7.5]- /

[ A1
.Bl -8.5 * - /'
< ~
91 S Z »
= A : I8 o010 ¢
2 Ve
-9.5 ] l | © [ | |
- -75  -6.5  T5.5 =R 0 10 20 30
1nCHNO,] [U(IV)]/ x10°mol.1-!

LR (OARE. £ 0040 0. & T 3103 3 £ Fiohog 4| 2 Bh(OV)BALEESRAVIREN KR

Fig. 1 In-In polt of relation between oxidation Fig. 2 The relation between oxidation rate

rate of U(IV) and concentration of HNO, ~  of U(IV) and concentration of U(IV)
[U(V)]=2x%10"*mol/l; [HNO;1=0.20 mol/k [HNO;1=0.24 mol/l; [HNO,]}=6x10"*mol/l;
50°C, 50°C.

_4iuavy] _ , [UAV)][HNO,]*-*
: ac YT [HNO,

?éﬁﬁ&bﬁj”ﬁ1ﬁ=0.l4 o

2. THMSHRRE TBP P HRELEHEMRE, HEEFRREL, RIKENDLME
HFRB, KRERAESHAXRME 4Bin, YHERERE, HLEHE kL HNO, K E
HoRA%, HNOsRERK, W kWA EBEK, ¥ ¢ 5 HNO, REEE, HwEs5H
—&HZK, FUALHAREWRENEETATESE.

(d—D—‘aI}‘QJ—) ~ K,[HNO,][HNO, ]
b:1]

mESﬁE&ﬁ$,ﬂ@Kﬁ~mm

‘3. TEWRES (V) OWBFEN TP EF 0 GEE XA BEHNO, 55 (V)
FBif R NO, NO & HNO, KR4 % HNO,, KRR,



.30 .

-5.5
— —8.0 m —_—
; g N .\.\.\‘\.\
=l -8. E ~6.5] k\.\
E, ® .E 1
L 9.0 \ \ \.\
= | l | 7.5l 3] 2] 1 1
-3 -2 -1 0 10 20 30 40
1a[HNO,] t/min
B3 MIV)ELERESHMREXRD B 4 TEmRRM%ESERXRHIEE
pug 4]
Fig. 3 In-In plot of relation between Fig. 4 The relation between In [HNO,’
oxidation rate of U(IV) and and reaction time
concentration of HNQ,
[U(IV)]=1.8%x10"*mol/l; [HNO,] 1—[HNO,124 0.1 mol/l; 2-—[HNC,] 2§ 0.4
=6x10"*mol/l; 50°C, mol/!; 3—[ZNO,] ¥ 0.8 mol/l, ki==—
0.016; Ry —0.062; k.=--0.1:; 50°Co
2HNO, + U*—>UQZ + 2 NO + 2 H* (1)
2 NO- BNO, + H,0==% 3}, 2)

HEEAFBMFR, F4L1nol UAV)FHE 2 mol ML MR X4 & 3 mol X

B, BERAMMT I mol T, HRLERIIBEN, EHRMMNEERETH.

AV)HBR L ERED,
(d[HNOz:] __4uavy] _ . [UAV)I[HNO,]"*
dt ),. - d¢ T [HNO, ]
HTF&4(V), WRMENEY TBPHEYS, EHKRNESHEIRNERMNEESN, B
CLE 7558 B ARG I B 3 KB 2
d[HNO,]\ _ / d[HNO,] d[HNO, ]
( T )n _< a ),. +< T, >ﬁ
i (—d—[HTI;IOi)B =0.14 [U(I[V}I)S%g%]o'“ —0.16[HNO,][HNO,]
0
5 -5

- 10 \
| | ~ |
1.

0.2 0.6

0

[HNO,]/mol.17?
M5 EHMRNEERSHRRENER
Fig. 5 The relation between rate bonstant of HNO, reacting with
HNO, and concentration of HNO,

LE—RR BN, dER SR SR RAT 1,
M EFRFTLUE M, h HNO, 25 (b B A2 00 20 5% 1T Aty 5 SR 06 7 rh HNO, 2 45
R, SERRERE KM,



1 EWERAERRGENEMNRELE

TS

Table 1 Yields of nitrous acid calculated and experimentally measured

K8 K e (W BB Bzmol/1, B 60°C) P W R .. A

1 [U(IV)]=0.0076, [HNO,1=0.0088, [HNO,]=0.20 —8.0 —12

2 [U(1V)]1=0.0043, [HNO,]1=0.00053, [HNOy]1=0.24 —1.0 —0.3
3 fU(IV)]=0.0085, [HNO,3=0.0008, [HNO,]=0.48 —1.3 -2.9
4 [U(1V)]=0.0085, [HNO,]=0.0012, [HNO,]=0.48 —3.4 ~5.2
5 fU(IV)]=0.0085, [HNO,]=0.0002, [HNO,]=0.24 +2.8 +1.2
6 LU(IV)]=0.024, [HNO,]=0.0071, [HNO,]=0.20 +19 +21

7 [UIV)1=0.023, [HNO,]=0.0014, [HNO;]1=0.30 +8.5 +7.9
8 [U(1V)1=0.0043, [HNO,1=0.00047, [HNOy1=0.12 +4.1 +1.3
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REACTION OF NITROUS ACID WITH U(IV)
AND NITRIC ACID IN 30% TBP-
KEROSENE SOLUTION

XU XIANGRONG HU GINGXIN HUANG HUAIAN QIU XIAOXI
(China Institute of Atomic Energy P. 0. Boz 275, Beijing)
ABSTRACT

Reaction of nitrouc acid with U({V) and nitric acid in 30% TBP-
‘kerosene solution is investigated, the rate equations of oxidation of U{iV) by
nitrous acid and that of nitrous acid reacting with nitric acid cau te sxpressed as:

-d[U(IV)]/dt=0.14[U(IV)] [HN O,"* /THNO,]*-*
and
-d[HNO,]/d*=0.16[HNO,] [HNO,]
respectively, and the overzi} reaction rate equation for nitrous acid is:
d[HNO,1/4¢==0,14[U(1V)]J[HNO,]"*/[HNO;]°**-0.16 [HNO,][HNO;]

Key words Nitrous acid, Uranium, TBP, Reaction rate equation.
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