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Distribution Behavior of Neptunium in 1B Contactor
in APOR Process
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Abstract: In order to explain the distribution of neptunium in 1B contactor, the kinetics
of reaction between Np(V[) and dimethylhyoxylamine (DMHAN) as well as Np(V)
and DMHAN, Np(V) and methylhydrazine (MMH) was studied. The reaction rate is
much faster between Np (V[) and DMHAN/MMH than that between Np (V) and
DMHAN/MMH. The rate equation of the reaction between Np(V[) and DMHAN is
obtained as —dc(Np(V[))/dt=Fkc(Np(V[))c(DMHAN)/c*®(H" ), and the apparent k&
is 289.8 (mol/L) "' « min ' at 25 °C. The rate equation of the reaction between
Np(V) and DMHAN is —dc(Np(V))/dt=~kc(Np(V ) c(DMHAN)c(H"), and % is
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0.023 6 (mol/L) "% « min ' at 25 °C. The rate equation of the reaction between Np(V)
and MMH is — dec (Np (V) /dt = k¢ (Np (V) ** (MMH) ¢ (H" ), and & is
0.002 2 (mol/L) "% « min~' at 25 C. When the process is controlled by diffusion, the
stripping rate equation for Np from 30% TBP/OK by DMHAN is obtained as
—de(Np(VI)) /dt=k(V/S)cy:i (Np (V1)) ¢, ™" (TBP) ¢, "% (NO;y ), £ is 2.29 X
107" (mol/I)** e em ™' » min ' at 25 ‘C, and —de(Np (V) /dt=k(V/S) %5 (Np(V])) -
e " (TBP) ¢, " (NO; ), £1s 6.24X 107" (mol/L)*% « cm™ « min~ ' at 25 C. Based

on these kinetic parameters, the stripping efficiency of Np in 1B contactor is calculated

Bt

as 95%.
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¢ (DMHAN)=0.1 mol/L,ce,0 (Np(V[))=1.14X10 * mol/L;
ca (MMH) =0. 14 mol/L.co.0 (Np(V[))=7.74X10"° mol/L
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3o 4r TBP 200 . (R0t . 262005 & HNO, ¥ B X}
K EEAT R M., DMHAN fil MMH 43 51 %t
Np VD (38 J5 R #E ad # v, e, (NO; ) B B G2

HOR L L., X A EE & i T DMHAN/ Boy 5 —0. 32 F—0. 34 11),
% 2 DMHAN/MMH R &3t |z % 3% & f 5 0
Table 2 Effect of DMHAN/MMH concentration on stripping rate
¢(DMHAN) /(mol « L™ 1) ro/(pmol « L™ ¢(MMH)/(mol « L") ro/(pmol « L™
0.03 1.98 0.042 1. 29
0.07 1.96 0.10 1.34
0. 10 2.04 0.14 1.27
0.15 2.01 0.21 1.32
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Fig. 10 Relationship between In 7, and In ¢, (TBP)
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c,(MMH)=0.14 mol /L
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In[e(NO3)/( mol-L™1)]

In[r,/(umol-L™"-min~1)]
(=)
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Inr 5 In ¢(NO; YK ZR

Relationship between In r, and In ¢(NO; )

¢, (TBP)=1. 06 mol/L;S=09.80 cm?;192 r/min

3) A IS4
TEBE HAAE (192 v/ mim) 1 5L F . DMHAN,
MMH X TBP/OK/HNO;{& % 1 Np( VD) ) )2
Aok B P EE A . 7R AT X
DMHAN. H [ # 8l 1122 S50k -
ro = k(V/S)c5o (Np(V))
"M (TBP) ¢, # (NO;y)
Hr, h=1.98%X10 " mol+ L' « min ', E, =
20. 8 kJ/mol,t = 20 C,
x4 MMH, HJ7 3 50 9 5 S50
ro = k(V/S)ch > (Np(V)) »
" (TBP) ;" * (NOy)
HrA, £ =5.43X10"mol+ L' « min ' ,E, =
19. 83 kJ/mol.t = 20 C,

3 it

WRAEA T AR BT 3R 15 19 8h )1 2 280, 23t
RPAT kA3 1B Ml Np (90 & 50 13 K H R & R
R, AT 1B A Np f5E

APOR it 1B #l ) T2 & F I h A
HLAEH Np (VD R EE 2y 1. 27 X 10 " mol/L,
DMHAN¥ & 2 0.1 mol/L, MMH ¥ &
0. 15 mol/L, iR B o 1 mol/ L, L 15 # i)
29k 30 min, BT EE R 25 C, LA
LIRS 25 °C LW AR 4 Arrhenius J7 F2 31 5 1
18 25 C TR sl 1% 25

25 C F,DMHAN,MMH it J5i Np( V),
Np VOB 8 )7 2805 5 h

— de(Np(V[))/dt = ke (Np(V])) »
¢(DMHAN)/c"*(H"),
k= 289.8 (mol/L) " « min';
— de(Np(V))/dt = ke (Np(V)) »
¢(DMHAN)c(H"),
bk =0.0236 (mol/L)? « min';
— de(Np(V[))/dt = ke (Np(V][)) »
¢c(MMH)/c(H") ,b = 66.5 min ';
— de(Np(V))/dt = ke (Np(V))
A (MMH) e(HY)
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k= 10.002 2 (mol/L) ** « min !,
W5 3 T2 2800 15 7E 30 min (945
FE I TE] P B Np<w>ﬁ5'aéiwi DMHAN,
MMH i JFh Np(V), XHFLHL 7.08%
B Np( V) # DMHAN #f— L % Np([V),
3.33% M Np (V) # MMH ifJF & Np(IV),
KR, Al A AR E R R P Np (V) &4k
89.6% ,Np(IV) &k 10. 4% ,Np(VDHEZH 0,
20 ‘C F. DMHAN, MMH X} # #L 4
Np VD #3822 3l J1 2 ZHCh I E .
xf DMHAN, 4
ro = kel ((Np(VI) " " (TBP) ¢, (NO3)
EF=1.98X10"*moles L'+ min'
Xf MMH, £ .
ro = kel3 (Np(VID) e, " (TBP) ¢, * (NO;y)
k=15.43X10 " mol« L' « min’
1B MR A 2 W B8 FE Bl 5 Sk 1700 1/
min, HAE BT ERAT (9 3 ) 2% S 80 A6 58 i 2k A
T, Np(VD) %2 JI, min {# fE ¥ DMHAN-MMH
RFENIKH . AT 0] 5 22 - 30 min (9455 B Bsf [ 2
g A HLAR ) NpCVD I8 3] S 22 A
4 7 18T 9 31 345 2 T, Np V) 2245 Bl
FHT A T R AR /N, AT A R 4 E A K A
Np(INOZE 1B T &M, T A HLAHFUKAH
oL R B R 1, BOnT AR JE B Np 1
A 40 A, KBUME W Np i) e & %R 95 %%

RE 5% Np Kakee mAaAa D, X —%5
it 5 B GA J R A L g Np (VD 35 i 28 i
N A4 52 A6 R B (95 %0) — B, 1 55 SOk R B
ek 5 b BE O R b Np #E A UK A Y B
(=909 Y4 .
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