%43 % S 1M W5 b Vol. 43 No. 1
2024 4 2 A URANIUM MINING AND METALLURGY Feb. 2024

RHEVESRESEREIZHER
F

£ =l AR THUEA A . W B FE 421002)

TE: B0 A RS e R R VB IR SR B T A T TR L H 2 B R 4 R R A
WA R T IATLEA IR B, 500 T B 58 e 2k MRl 1 R0 s 5 28 T e B0 vE AE A TR JRUK pHL I A0 ]
1AL 20 I o) A A 0l A T 4 T S T S BRAIOR B AE TS IR A R R A R K R R S
BIRR . EE IR RN Xl AY — R BR R ATk 95. 7 %60 7E R TR FUK pH(pH="7. 5) FIRBE R 1F T i 8
AR, 0 R 5 min K r 8 A R R TR VR SR &R 99. 79 pg/L 0. 06 mag/ Ly 4 JFK A U Lk
JEARTF 297. 00 mg/L B, 3 S — A B S A L BRFE R T 99% K& AR K E % 1. 91 mg/L,

B UE WLF A b B T2 AT S B Al A A I D, A % 2 250 YR W R R R
KEIWR : BB IR ALK EAE B 3 B A

HmES S TLIL; X703
DOI: 10.13426/j. cnki. yky. 2023. 09. 11

KR B IR N 5 i E R AR
Gy e ZAL BRAR G AR %8 DR WUR TR
JSE 5 Bl K H PTG 3 5 Al 2 K r A B 3 R
T WL RO IR BEUITE RS LK
WeAR LT AF . AEAL BB AR R INE L R 43 Ak B
T 2T W RS A A e P )

EEX AR A R E e R A T LA A
IR K+ 2R TR NG S 832 ][] ek 5 PRk 1) 25 B 55
s, M 8 0 R R B T 14 S AR IR 0 il 5
T HEAT VR M [T SRS R IR R AT B AR
T 280 5 e e A0 ) B A o AR TR
ERARCR R AR PR R R SRR AL R
P BB DUTE I 7] R BRK I G R R T e TR
[ A FLAA LY 55 35 G - SR BT 1 B AT
RERE o T A e AR A e . R
A AT BEAT A M L BR S . R R

XEARE: A XEHS: 1000-8063(2024)01-0071-05

R g K M rp 28 27 A 5 AR D 285800 K A i TR
(1 B i 0 7K i HG A P A T 4R I — J= AR
RSS2 F B e VE MRl i i P K
H R T RO S O e A IR TR
TR WA MAC T JBE B T S B2 R R K A
1 H /.

BEXE A R R RS TS R R B 0k
T80 STG R R I OB R 325 [ i i o PSR P P B2 Bk A
PRGN B A TR BT AR PR T B X R K
& AT B, S B X K 22 26 75 e W Y 1Tl
2B KKK B8 385 HE R

1 RKIEHER 5

L1 FEAKRSKH
JER S 20 R A 28 15 B 4% TOUA A AG I 25
RO 1o 3056 B il 1550 43 2 23 B 4k

®1 EAXETER

Table 1 Various indicators of raw water
B0 pH o(U) /(pug/1L) A/ (mg/L) COD/(mg/L) o(Zn) /(mg/L) o(Mn)/(mg/L)
JUFEME 5~8 500~1 500 5~500 30~300 0.1~4 0.1~25
iR 5 KRR 7.5 840.19 8. 19 47 0.12 4.71
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Table 2 Composition of ammonia nitrogen wastewater

IKFE A/ (mg/L) COD/(mg/L)
HARIEAK 1 56. 72 51
HAEK 2 219. 95 44
BAKIK 3 297. 00 51
AR 4 517. 45 44
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Table 3 Results of uranium removal by resin adsorption

p(U)/ ’;Zxé?x/ ,()(Zn>/ p(MI‘D/
WiH pH
(png/L) (mg/L) (mg/L)  (mg/L)
K 7.5 840.19 8.19 0.12 4.71
HSJ-SA10
. 54,77 9.38 0.19 4.66
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Table 4 Electroflocculation test results at

different pH

A 2L U/ (Mn)/
JFk pH o K pH o e
i [E] / min (pg/L) (mg/L)
5 8.7 287.50 0.42
10 8.5 237.91 0.10
7.5
15 8.2 141. 07 0.12
20 7.8 75.43 0.97
5 8.6 73.28 0.02
10 8.9 38.35 0.02
8.9
15 8.9 39. 88 0.02
20 8.6 41. 87 0.01
5 10.3 85.53 0.01
10 10. 5 30. 08 <0.01
10.2
15 10.4 26. 83 <0.01
20 10.3 20. 14 <0.01
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Fig. 1 Effect of pH and electrolysis time on
effluent p(U)
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Table 5 Effect of aeration on the electroflocculation results

) FL B U/ (Mn)/
i H R wken 7 ’
[} [d] / min (pg/L) (mg/L)
5 8.7 287. 50 0.42
ol [
R 10 8.5 237.91 0.10
KRS
. 15 8.2 141, 07 0.12
15 min
20 7.8 75.43 0.97
5 9.0 99.79 0.06
M 10 9.6 32.42 0.02
N 15 9.8 40. 03 <0.01
20 10. 2 36. 71 <0.01
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Fig. 2 Effect of aeration on effluent p(U)
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Table 6 The result of water recovery from ammonia
nitrogen by gas membrane

5 SRR B R/ K HKEAR/ HAER
(mg/L) pH (mg/L) /%
HAEEK 1 56. 72 11.9 0.15 99. 74
HAAEEK 2 219. 95 11.9 0.27 99. 88
HRWEK 3 297. 00 11.9 1.91 99. 36
HAK 4 517. 45 11.8 29.10 94. 38
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Fig. 3 Process flow diagram of leachate

treatment of uranium tailings pond
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Study on Comprehensive Treatment of Leachate From Uranium Tailings Pond
JIANG Shuwu
(No. 272 Uranium Co. , Ltd. , CNNC, Hengyang 421002, China)

Abstract: In view of the leachate from uranium tailings pond containing uranium, manganese, ammo-
nia nitrogen and other pollutants, the comprehensive recovery treatment was carried out by ion ex-
change to recovery uranium, electroflocculation to remove the heavy metal ions and gas membrane to
recover ammonia nitrogen. The effect of ion exchange method on uranium recovery was verified. The
removal effect of electroflocculation on uranium, manganese and other heavy metal ions was investiga-
ted under different pH of raw water, aeration time and electroflocculation time. And the separation
effect of gas membrane on ammonia nitrogen in wastewater under different ammonia nitrogen concen-
tration was studied. The results show that the first stage removal rate of uranium by resin can reach
95.7%. The electroflocculation effect is the best when the pH of raw water (pH=7.5) is not adjus-
ted and no aeration is performed, the concentration of uranium and manganese in the effluent can be
reduce to 99. 79 pg/L and 0. 06 mg/L, respectively, alter 5 min electroflocculation. When the ammo-
nia nitrogen concentration in raw water is lower than 297. 00 mg/L . the removal rate of ammonia ni-
trogen in effluent after one treatment is greater than 99% , and the ammonia nitrogen concentration is
reduce to 1. 91 mg/L. This process can realize the recovery of uranium and ammonia nitrogen, and the
concentration of other kinds of pollutants is lower than the national standard.

Key words: tailings pond; leachate; uranium containing wastewater; ammonia nitrogen wastewater;

heavy metals; ion exchange; electroflocculation; gas membrane



