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4x AF FEEL F 0% AEE cha AW, DEHPAC o8 F20] 7hsde B F
0.516 ol wlgatel, by o] 0483 Sl whuldsta e o3t 2L A A3l
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Abstract: Extraction behaviour of Np with DEHPA (di-(2-ethyhexyl) phosphoric acid) from the low nitric acid solu-
tion(below 1M HNOs) containing H,0O, as a reducing agent was studied at a batch system in order to establish the condi-
tions of extraction and stripping and to enhance the extraction rate. As results, it was confirmed that the Np was main-
ly the pentavalent oxidation state in the low nitric acid solution. The extraction yield of Np was increased with increas-
ing the concentration of DEHPA and H,0, and decreased more rapidly with the increase of HNO, concentration. It was
also found that the Np could be extracted into DEHPA even without the addition any redox agents, although the extrac-
tion yield is rather low as about 70%. The extraction rate was proportional to the 0.516 power of H;0, concentration
and inversely proportional to 0.483 power of HNO; concentration as follows.

d[Np(V)]/dt=—1.391 x 10" H,0,]* %% [HNO;]*** [Np(V )]

Regardless of the H,0,, the Np extracted in the organic phase was effectively stripped to the aqueous phase with H,C,
0.. The Np could be stripped more than 92% with 0.5M H.C.0..
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72 9ukA}A ) 7] & (high-level radioactive liquid
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ubat oA FEe 9 AEAe](partitioning and
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2.3.2. Npo| 4tsatef 24

Np-237¢] Atshate) BA& Srinivasan S[7]0]
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Np(V)E 1IMe] A&l 4 0.5Me] TTA« 25
HgHo 2 FEEY, Np(V) @ Np(VD& ¢ =2
dAe F&o] HA gevhs 447 Np(V) 2 Np
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7} 99%, Np(V)7F 1% A= &3z < &
it
3. Ao} 9 E
1. FE
3.1.1. HO, 559 ¥&k

Fig. 1& 0.IM HNO;, 1M DEHPA /n-dodecane,
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+ Am, Eu % Np¥| &8¢ vepd Aol

Am ¥ Eug 77+ TRU ¢ =S 479 diE
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279 ¥=7} Np9| szt o 1,0008) o4 &
31 9o, =3k Nps &<141717] st g
HO,7b €& wo] Am % Eue] $&7%Fd vl
v 9%E vzt ot

Am3} Eug H),0,9 #H7} §-Fo FAgle] vl&d
#E& Roled, ol Am3} Euol AAgMoA uf$-
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Fig. 1. Effect of H,O, concentration on the extrac-
tion yield of Am, Eu and Np at 1M DEHPA
/n-dodecane and 0.1M HNO,.
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Fig. 2. Effect of phase contact time on the extrac-

tion yield of Np at 1M DEHPA /n-dodecane
and 0.1M HNO,.
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Fig. 3. Concentration ratio of residual Np to initial
Np in aqueous phase vs. phase contact time
at 1M DEHPA /n-dodecane and 0.1M HNO,
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Table 1. Effect of H,0, Concentration on the Reac-
tion Rate Constant of Np(V') at 0.1M HNO,

H.0, concectration, [M] k', (min™")
0 0.0135
0.1 0.0171
0.2 0.0228
0.5 0.0393
1.0 0.0546
A T
- 4
T
E ]
53
5
2
8
[ ]
s Slope = 0.516
5
8
<
01 L e
A 1

H202 concentration, (M)

Fig. 4. Dependence of the apparent rate constant on
H,0, concentration at 1M DEHPA /n-dode-
cane and 0.1M HNO,.

o 9449 71E712RE ojnl SEASE Table
15} 2.

H.0.8 s=7t 37188 354571 S8k,
H,0,9] =7} IMal A% H,07F #7b5)A &
o A$T o 4~50) AR WE AL T 4

o]N
2 e
T |
o

Fig. 4= H0, ¥ #3d g2t £xA$LE
gl Ao 05169 7)&7)E oo, £EA4E H,
0,9] =%o] oF 0516 4o wlastz e & +

sict.

3.1.2. AMETo A
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Fig. 5. Effect of HNO, concentration on the extrac-
tion yield of Am, Eu, and Np at 1M DEHPA
/n-dodecane.
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£ ANEEE BaAAE ol Foul, AEE
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tion)& of7|A712Z, ]9 wA 9 TRU/IEHA
27 BF £2F 4 de FHA 27L& AlR
[15]s14 443 0.1M HNO} Agdg 7oz wch
g
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Table 2. Effect of HNO; Concentration on the Reac-
tion Rate Constant of Np( V) at 1M H,0,

HNO; concectration, [M] k', (min~!)
0.05 0.0547
0.1 0.0397
0.5 0.0179
1.0 0.0131
100 ———
90 [
g T O Y e, : without H,0, system
g 80 r —_ 1M H,0, system ]
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5 s
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Fig. 6. Effect of DEHPA concentration on the extrac-
tion yield Am, Eu and Np at 0.1M HNO,
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A7 )y 0 - TER 2 H714
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NpOzR(HR)5(0,+%H202=
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o e 434 Mok Audoz Fe A A5
(stability constant)E A3t 9loi[18], & AF
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Fig. 7. Effect of oxalic acid concentration on the
stripping yield of Np at 0.IM HNO,;, 1M
DEHPA /n-dodecane and 1M H;0,.

Table 3. Variations of the Stripping Yield of Np
with Phase Contact Time at 0.5M H,C,0,

Time, | Stripping yield, (%) | Stripping yield, (%)
(min) (1M H,0, system) [(without H,0, system)

5 93.2 89.5

10 91.3 90.6

15 914 89.2

20 91.5 90.2

25 91.5 92.0

30 914 91.4
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2 9228 4 9glen, 0.5MY 24k Z ok 92
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