EARTE 3R ¥ otk ¥ 5 g 9 b % Vol. 34 No. 5
20124F 10 H Journal of Nuclear and Radiochemistry Oct. 2012

X EHS:0253-9950(2012)05-0292-05
RIS B0 i il B IR K R e B

7%]\5%1’291%%2’* 9% %193%%2

LA 7 AL TR 2% MU TR 2B . 10 7° BB 1130015

2. TR R S B R IR B AR BT BE . AL BT 100084
FEE:F Ze BRI TR SR | TR 5 2H B VA VR, 388 Sk L 5 AR08 ARl s 2 1 T e R O L R AR T AR
FEERIY AWM A e B L2280, E B B Ty 2y i MR R 40 VA VRS A5 B0 B R A AT BB (B E BR 1Y
REEW T REMY . 58 XRDBET 854347 IR 77 2 % A AL W 0 PR BB 64T T T . S2O0 25 R 3R B s sl
B Z8 18 LTt v D0 s 28 1 v 0/ 1 vk 8 I [R) 4R AL A A R PR P o D R A A B R AR R R JS Y 4B T
RKIMARK, & T 5 L EALDF T .
SRR WL 5 DR R 5 A R 5 1 B

hESES.TLYMY  XEHFEED:A

Concentration and Coversion of Simulated Np-Pu Solution
by Microwave Method
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Abstract: The process parameters of simulated solution of Np-Pu changing into oxides were
obtained by two reduced pressure distillation methods, microwave heating method and oil-
bath method, and the simulated solution contains of HNO;, H,C, 0, and Zr. The oxides was
gained by the method that the concentrated solution is dried and ignited. The properties of
oxides were investigated by means of X-ray diffraction analysis and surface analysis. The
results show that the microwave heating reduced pressure distillation method can shorten
concentrating time significantly than oil-bath heating method, and the distilled nitric acid can
be reused. The oxide obtained by microwave process has large surface area, facilitating the
subsequent immobilization study more easy.
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Table 1 Composition of H,C, O, /Np/Pu solution

Ji% 43 (Composition) ¢ £ (Concentration)

HNO; 0.5 mol/L

H.C,0, 0.4 mol/L
Zr 2.83g/L
Mo 0.9¢g/L
Ru 0.2 g/L
Pd 0.4¢g/L
Np 0.47 g/L
Pu 0.01g/L
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Table 2 Experiment samples

i 9 5 T fn#gsr =X e 4 i % 738 1 1)
(Sample No. ) (Solution) (Heating method) (Sintering temperature) /C (Holding time) /h
b-yy-600 b YA (Oil-bath) 600 4
b-yy-800 b W (Oil-bath) 800 4
b-yy-1000 b B (Oil-bath) 1 000 4
b-wb-600 b T (Microwave) 600 4
b-wb-800 b T (Microwave) 800 4
b-wb-1000 b Wil (Microwave) 1 000 4
c-wb-1000 c % (Microwave) 1 000 4
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Fig. 1 Heating curve of solution a by microwave process

(=]

# 3 ICP-AES 7 M4l a th A 1 ik 2
Table 3 Ion concentrations analysed

by ICP-AES in solution a and its distillate

p/(g+ LD

(Elements)

fi it
(Distillate)

Ji U 5 T

(Original solution)

Zr 3.18 1.662X10°3
Mo 0.92 0.114 X103
Ru 0. 24 <107®
Pd 0. 39 <103
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Fig. 2 Oil-bath heating temperature curve
for solution b at different pressure
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Fig.3 Microwave heating temperature curve

for solution b at different pressure

B —0.01 MPa; @ ——0.02 MPa; A—0. 03 MPa



%5

i 58 0 S5« AL UL BEE BN e TR0 ) RO ke A e Y 295

A4 RN IATT S 46 ROR

Table 4 Comparison of concentration effect by different heating methods

oy = s It (Distillate)
(Heating method) p/MP (Boiling point) /(°C) o(Zr) /(mg+ L1 p(Mo)/(mg » L)
¥4 (Oil-bath) 0.01 99 9.795 5.458
0.02 96 8. 885 12. 42
0.03 91 9.355 7.691
¥ (Microwave) 0.01 99 40. 89 10. 66
0.02 96 9. 294 3.145
0.03 91 16.77 5. 847
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Table 5 Comparison of elements’ content

in solution ¢ before and after distillation

o/(g+L7H
ii > oy vy
JE R T R
(Elements)

(Original solution) (Distillate)
Zr 7.85 3.953X 103
Mo 2.35 1.572X10°%
Ru 0. 61 0.381x 103
Pd 0. 95 0.599X10 3
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Fig. 4 XRD for oxides obtained by different process
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Fig. 5 IR spectra of oxide samples produced

by microwave heating process
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Table 6 BET of different samples

#£ i (Sample) bt 26 1 FH (Surface area) /(m? « g= 1)

b-wh-600 42. 224

b-wb-800 23. 481

b-wb-1000 18. 697

c-wh-600 33.984

c-wh-800 26. 758

c-wh-1000 20.526
3 &

(1) 38 3 A3 A s v A 44 2, 08 2% 18
IR TR ER Y I ZE ROk 4 e T 228

(2) BIERU AR 2.5 A5 A9 B SURLB il 1 fik
eIl T 78 18 e 4 8] 6 R W P G, OF L Zry
Mo K 5% 4 J& 19 2 4 /b, KA 73 i IR n) AP U A6
P2 TR

(3) 3 5 B Dok s 5 48 Oy ¥ 1l i 1) 9k 4 [ 1
JBeheJa BB A, B R AR TR — R [ 4
wr5E.

S 23k

[1] Laidler J J, Bresee J] C. The U S Advanced Fuel
Cycle Initiative: Development of Separation Tech-
nologies[ C] // Proc Int Cnf for Advances for Nuclear
Fuel Cycles, Atalante, Nimes, France, 2004.

(2] 8f TR, & FAF PR L. sk B0 s T e v il %
AT L] IR FRE R 54K . 1995,29(3) 1 268-
272.

(3] i TURG, 5RARZE R % 7. A ER HR (R 1) BEHDLIA Wik
Ve i LI ] R T REARLEH AR 2000, 34 (4) - 322-
327.

(4] BTRLFMFRE . BB AER T2 #
AL T ,1998(1) - 22-24.





