9541 % 55 3 ¥ ot w5 e 4 otk Vol. 41 No. 3
20194F 6 A Journal of Nuclear and Radiochemistry Jun. 2019

BMRBERNSRFRZHIZHRA

I &"L.ERERNN OELEAERL T OF

LR BRh AR 2B IR M 421001
2. R TP R E AT IR AL DI FESE 644000
3. WK BVER TR B WA 6 421001

FEE AR S KGR T 3 S R, & TR TR ) SRS A R 0 2 A T 7 AR R S il R .

Xof K BEAT 22 PRV I B 5 2 R U s A 3R T 2 OB L | R A B R A R A I R
e 285 SR 3R T s (1) &5 il B i ) oAk 38 7y 0 S i 5 A o AR A WD S A B2 0 L 120 °C T AL B i 1Y 800 °C 4%

WAL BRI T 5 R 5 (20 R R xR 1 AR TO B B 5 (3) S Al KA & — BT L Al TR 4 O

2040 R LSV LT R s 4l T A B & 0. 800 A2 A = IR R T T 4 B AB R K

(4) 75 RE A 09 kB Bl R I 1V A0 A B — R HE U B TR R A BN 1. 26 0K 0. 34 %0 AR ER AL

PR A Al R Ay BT R E 0. 1204

EKER HMKE B LA B

FESES: TL212 XERARERD A XEHS:0253-9950(2019)03-0260-04

doi:10. 7538/hhx. 2018. YX. 2018019

Multi-Stage Countercurrent Leaching Process of Uraniferous Ash

WANG Meng' ?, WANG Qing-liang®, DENG Hua*, HUANG Yong-chun®*, YU Tao'

1. School of Nuclear Science and Technology, University of South China, Hengyang 421001, China;
2. China National Nuclear Corporation Jianzhong Nuclear Fuel Co. Ltd., Yibin 644000, China;
3. School of Nuclear Resource Engineering, University of South China, Hengyang 421001, China

Abstract: During the manufacture of uranium products and nuclear fuel elements, a large
amount of uraniferous ash was produced due to pyrolysis incineration of various combustible
wastes. In this paper, multi-stage leaching process of uraniferous ash was researched and the
effects of ash pretreatment, particle size, leaching times and ultrasonic on the leaching ratio
were investigated. The following results are found: (1) the pretreatment method of uranifer-
ous ash has obvious effect on leaching process and drying (120 °C) pretreatment is superior
to the calcination pretreatment ash (800 “C), (2) the particle size of uraniferous ash has no
obvious effect on the leaching process, (3) after first leaching of uraniferous ash, the mass
fraction of uranium decreases from about 20% to below 1. 5%, reaches to about 0. 8% after

secondary leaching, and almost remains the same after tertiary leaching, (4) ultrasonic can
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significantly enhance the leaching of uraniferous ash to reduce the mass fraction of residual

uranium from 1. 26% to 0. 34% after first leaching, and further reduces the value to 0.12%

after secondary leaching.
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Table 1 Main component of uraniferous ash

TCH w/ % TLH w/%
U 20.72 P 1. 48
Pb 2.45 C 1.32
Si 2.62 Zn 0.33
Mg 2.72 Cu 0.22
Ca 8. 26 Mo 0.21
Al 2.51 Mn 0. 06
Fe 1. 32 Ti 0. 05
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Table 2 Properties of uraniferous ash

with different pretreatments

Ak 5 RLEE w()/%  w(H,0)/%
120 CHE+ 5 h <.0. 58 mm 20.42 4. 05
<C0. 25 mm 20. 54 4.07
<C0. 093 mm 20. 24 4. 05
800 CHE%E 2 h <C0.58 mm 20. 35 3.12
<0. 25 mm 20. 25 3.15
<20. 093 mm 20. 17 3.11
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Table 3 Test compare of three-stage leaching with different particle size and pretreatment method

— - VGt VOK) — i i w(U)/ % A it B i
VR % —gt CguRith Sgudh RAR/G MER/%

120 C <<0. 58 mm 1:1.5:1.8 B AR, 1. 24 0. 77 0.71 16.52 99. 59
HEF 5h <<0. 25 mm 1:1.5:1.8 AL AR, 1. 39 0.79 0.74 17.55 99. 37
<C0. 093 mm 1:1.5:1.8 A, ARy 1. 22 0.77 0.72 18. 06 99. 43

800 °C <0. 58 mm 1:2:2.4 To U, AL FR 1. 32 0. 86 0.75 17.52 99. 49
1B 2 h <0. 25 mm 1:2:2.4 TCUL KR 1. 36 0.76 0.83 16. 52 99. 32
<{0. 093 mm 1:2:2.4 TCL K HH 1. 25 0. 82 0.78 16. 58 99. 27




B3 £ R OHKERN 2R S TR

263

2.2 BEMKBHNZHEREMW

R AL — SR S A R R — Z0R H S
WEERRTE 1, B (D NGBS
SRAL— R R 7E 1 h 9 Bl T R
W I, (EL7E B S 0 e (R L PN Ll i R R T
GER;(2) BFEER BT —REBEHRE.
— g3 s Al TR BN 1. 26 0B R 0. 34 %, 1M
LIt R Sl B S P . 3 b i Ak £ F AT BE 2
I 7 A 1 i R SR AR R iR T
B R 5 L S I 1 4 HICGHE 36 5 Ak 27 B 0y 1 2%, AT
P TR B ROR

25r

s 2 L

O 1 h d h 4
0.0 0.5 1.0 1.5 20 25 3.0

t/h

B RS .@— s
Bl 1 RS SR R A — ZR Y SE R X L

Fig. 1 Comparison of first leaching

with ultrasonic and non-ultrasonic enhancement

X P — GIR AR Y R AT TR S
B 85 ROR T2 b B 28] H L K 8 7S 6] B S Y

0.41
0.3F
§
502
=
0.1F
0.0 . . . . . )
00 05 1.0 15 20 25 3.0
t/h
B £HE5.0 il

2 A SRR CGOR B
Fig. 2 Comparison of secondary leaching

with ultrasonic and non-ultrasonic enhancement
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