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Remediation of groundwater in acid in—situ leaching uranium mining area by microbial membrane reactor
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[Abstract] Strong acidity, nitrates, and excessive uranium ion concentrations have been problems with
groundwater in the decommissioned mining areas of acidic ground leach uranium extraction and need to be
addressed. Taking the groundwater in the decommissioning mining area of leach mining uranium in a place in
Northwest China as the research object, the calcium oxide neutralization method was used to remove
uranium, and then different carbon sources were added, and then an anaerobic microbial membrane reactor of
Acinetobacter junii was constructed to investigate the effects of carbon sources and influent flow rate on NO;
removal. The test results showed that: 0.167g per liter of groundwater was needed for neutralization, pH was
adjusted from 3.0 to about 7.0, and uranium was reduced from 0.4mg/L to 0.05mg/L (to meet the discharge
standard); the neutralized treated groundwater was then treated in a microbial membrane reactor, with
ethanol as the carbon source, and the highest NO; removal rate of 99.48% was achieved at an inlet rate of
1.0mL/min.

[Key words] In situ leach uranium mining; groundwater; microbial membrane reactor; Acinetobacter junii;

NOs

Bl &

PRAL R R A B PR HR 2R i R AR S5 9,
BT R R AR A A P i R, 12 R R R L
2, [FImHR B TSl T2 RS R G, focJa R Y0P ORI i
W, PRI, IR AR AR DX 7K S L R I A S S AL R
SRS, HNO L UGVD) R H A 4R B S Y R E .
AP IRBER X A T K BEAT A R B, R 3 i A A A5 DA
T JE B 1 A i e RREAA) RS ™ B o DRI 8L, 2 SRR M R SRl IR A3
SR DX 3t T 7K B ) R AR A — A R A AR R PR

VP2 A RS DL R R AN RIS AR T ERIE R, B4 3
H-FHABEEOR. ARMLBEERR, BERMIEEOARSE,

R G BAE . B D, SRR T ET O HAT 3G ROR G5 G5 R
s B L RNO, 1 ) R, — L8 SR 2 RO AT 1B A,
BEHEBNT BT HRESRTBL U RCRAT, 21817
JIAS R LG R G e L, — 282 R IR s R H 4
BF 1o R A P RO A 15 25 BRNOs 1) 7 3%, A S A A L 9
1 % SR AL AN 5 77 A AL, VR IBRIR ) 57 3% IR AL VR AN
IR (4 B 57 SR AL B A T R L A BN

AT T e R A A8 o A 25 Bkt R oK e, PR R
PR AR AP 58 S 82 45 25 R 3t R 7K BINO, , 4R 17 A [ B U5
5 REFRKITERINO 2 BR R I o

1 #R5RZ®

152 Copyright (© This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



Ecological Environment and Protection

A2 IR SR~
H75e% S WeNA 1.062024 4
WERM . | FIS (ISSND: 2630-4740 / (FFETIS): 715GLO12

L 1Rk

(1) A S5 B b B o I S8 368 A ) B R O e, TR P 44
FRONTE RANBIAT B, 983X 44 NAcinetobacter junii, AFEMER
A

(2) W FE5 BB BB 1L R VR Hb IR R A ™ 11 IR AR (X
K BRUEAE 2B, WA, 2B, 8 KR E ICP-MS.
pHit. SEMZ:,

L2k

1.2. 15 F0

B3 LIRS RIRIEH R /K T-Rar s, [ Hedf o 2 & 22 o
NG, TERE A28 0 2 ThREM B AT, ¥ T /KpHE 2 4
7.0, BRIV T T KT R A R . KRS I T K AR
i I 1 9 B 24h, FROCRIpHAE, FFid 3%, 285 247 g, £/
BRI T 5 8555

1. 2. 2/ E COD

SIS R A 5 R SR T, K 2. 2. LSBT o
T3, HIEINE. LEER ZTRINS: AN B — I8, EE R
LT LFREALIPTT. YC. YSNFF530R, B IR BT B AL B
7K, COD#% & 9380mg/L.

L. 2. 3 AE VI e B AR E 5

L Q
7

gu]foél)‘f?u‘s
BT sk K

I-HES0; 2-HokO; 3-EJmpkL: 4. 14-@<0; 51
KOs 6. 7 16-3&EHSk; 8-MEZI%E; 9. 13-SMEW&ET; 10,
12-1@17; 11-8AS; 16-10mmE 1L

() SEE BB IR LEAWNERNHEM B NG
MU, 76302 A% 100mn, 25330mm, 75 JOAFIZ1. 3L, HEsH
15241 26 0mm B A {4 53 A48 TR RS A A 0 S 7 2%

(2) HRE K IBAT « W55 9%5h (0Dew=0. 6-1. 0) 130mL ) ER FEAR
ST VR RTS8 IR (G R ) B B IS A 4 S L9 v, Noit i
ZH % E 9101/, 24h, TR E24nf5HE2, EE UL EEFE2K,
HEELE N2, 2. 2FT A5 R OKIEAT SRS

L 2. 453 W ik

% ThEe S50 8 SCR-MIpHAE s COD A CODPRL Ml 7 SRRl
NOy B FEpE A &l A ICP-MSH .

2 ERE5tg

2. 1 R 7K ERALAE R

R PRI E B 2 B

o | o)
B P gy | e | ) (| @@ | om) (| e | oo (| o | com @
mg/L) g/L) mg/L) mg/L) mg/L) mg/L) g/l)
JK 2.95 0.4 137 52.8 0.892 1.361 0. 382 82.1 1349.2 24.442
+0
L] 7.0+ <<0. 05 210 48.9 0.376 1. 16 0.15 80.1 840.3 23.431
i 0.5
[Gk:# 7.0+ 0.04 210. 2 48.9 0.376 1. 16 0.15 80.1 840.3 379.5
Ji 0.5

IR LR, FAES Th AL BE S, H R /K pHIEL 293, 01 22 2
7.0, AEBLSEAE T, BiE AR SRR 1R 26 A R RRUTTE, R AR T
0. 05mg/L, SbAh, SO 545, 8. Bk, HREEE R 7t TplfE &
VA AR PEE PR AR T AT Hh 7 A TTE

coD (mg/L)

0 1 1 1 1 1 1 1 1 1 1
(o] 50 100 150 200 250 300 350 400 450 500

JR BB (ng/L)

P2 T 557 1294 J5E 5 CODI JEE [ 2k 1k 5% 3R

2.2 CODMRFE HITC &

AN R B VB R R B COD 3k &, W2 BT s, COD B A
380mg/L, FT 7 WU R 2 pH P2 0T AR T B RS B Hh R K g EE
PR AR AN o NOs R FE LT AR, 5% b N 7K HENOs J3EAT
AR SR AL

2.3 NO; WRFEAAL

a0 0,17mlL min 025ml ‘min 05mL/min  L0mL/min  LSmL/min  2.0mlL ‘min

B4 T
7 - = i -
8 ), : : H& :‘;’Ew.%
72 " P BT ” a0
- el N -
66 - g 1 =
sk & : \w H
53 s —\ ot \ \M/Nj 6 3
X -1 a5 &
1481 . LY 1 ~
E —— HLPTT J ds0 ue
~ a2 —— VSN S0 mp
.5, —p— RHEVSN e i
36+ m- FRERPTT . o
= —a— EpiRve &, . f k| 10 4
o) FE P | v &
Y ¥l 30
24 : / >y, j =
Lt Amtony e
15} N\ ety / oy | 3URRPONSTURRY
12H L \ i e
ol | | L & | preeadr H1io
0 J. Il 1L I BN | Lt 1 i e L [ L T Y
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34
Time (d)

B3 A s L% H 7K FINO, R FE AR AL

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 153



Ecological Environment and Protection

A2 IR SR~
H75e% S WeNA 1.062024 4
WERM . | FIS (ISSND: 2630-4740 / (FFETIS): 715GLO12

WESATR, HR K HINOs ¥ B £980mg /L, 1R B, B
FARBHAT B LANO, Jy B T-32 4K, NOy R JE A4k . NO, IS IR b
NSRS, H BNYE I 7E 72-81mg /L, 5 HINOs e FE /N
R 22 AR AT P JER R W] B 2 MR RN, PRI R P - I3 I R Tk
SEIG AT, £E0-20d, HE/KRIE A0, 17-0. 5ml./min, |- Mki R 1H
B B AR IS B, B /N, B KIS N, I 450 5
IR, SN0, R B B R o 3 I A 1) 328 7K I 38 T 1840,
Ve R 32 THT P A B AR 1 R, IR MR ZE [, R AT R IE R
1. 0-2. OmL/min, {8 tH7KNO; IR BEBORARSE . SEERAFEPTTHINO, 25
B ZAETT%-81%, SEI6FEYCHINO, 25 Bk R AE81%-99%, SLI&FEYSN
HINO; £ BRZETE60%T4%.

3 it

(1) B THH T 7K £:0. 167gCa0F FIALHL /S, 0. 4mg/LI% %
0. 05mg/L—I& e HE bR HE, Bh4h, FpHE 3. 02T, 04 4,
TECpHIR G, B IR BIAT 1 7] LA BRNO;

(2) Z % HIEIHE 2R3 FIBIIE AT B [CA B AT 5 22 BRNO,
B RAF IR Hodh BRI RER e, EKE 1. OmL/min,
XI5 AN BT B XINOs [ 22 (R 3 IA 3199, 48%.

(5% 3]

[1]1Zhou Y,Li GXu L,etal.Uranium recovery from sandstone
—type uranium deposit by acid in—situ leaching—an example
from the KujieertailJ].Hydrometallurgy,2019,191:105209.

[2]1E & %1, 5k #%. 1% [, % .Aspergillus tubingensis/~ 5 4 @
AR FUVD-PO,” & 7 L[] F B FF AL %,2019,39(05):
2161—-21609.

[3]Luo X X,Peng C Y,Shao P H,etal.Enhancing nitrate remo
val from wastewater by integrating heterotrophic and autot
rophic denitrification coupled manganese oxidation process
(IHAD—MnO):Internal carbon utilization performancelJ].Enviro
nmental Research,2021,194:110744.

[4Vandekerckhove T G L,Boon N,Vlaeminck S E,etal.Pionee
ring on single—sludge nitrification/denitrification at 50 C
[J].Chemosphere,2020,252:126527.

EEE T

IR &1998--), 5, ik, ERRRAAMRAEFLS @ 52
HEr 35 IR .

154 Copyright (© This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



