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Table 1 Parameters of the samples

R4S FERM B itk #1100 H LRI %
ZHH-01 Ak bezes 5.80 3.23
ZHH-02 Ak BRI A 18.60 11.35

SJL-01 Ab—id it PR 2 29.40 2.58
SJL-02 A —IE Al R G 180.30 0.89

SSGT-01 iyt IR R 245.10 0.68

SSGT-02 A RGO 212.80 0.36
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Table 2 Analysis of groundwater composition in uranium deposit

% Ca*/(mg-L")  Mg/(mg-L')  K/(mg'L'")  Na/(mg-L')  Cl/(mg-L')  SO/(mg L")  HCO,/(mg-L") pH U/(pg-L1")
JKEE-1 496 215 15 1459 2120 2319 168 7.57 22.49
IKRE-2 571 248 19 1837 2384 2693 193 8.08 25.15
IKEE-3 583 251 17 1618 2243 2542 155 7.90 22.20
REW 550 238 17 1638 2249 2518 172 7.85 23.28
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Table 3 Distribution of SRB in the uranium deposit

- TRt B IR S gl RN V7R IN)
FrifEfhss . . -
D. densulfuricans D. vulgaris D. orientis
E=gids 9 7 6
G175 A —iR 5 5 0 15
T 0 0 26

El2 SRB & fl %15 & (x1000)

(a) Desulfovibrio densulfuricans; (b) D. vulgaris; (c) D. orientis

Fig.2 Microphotographs of SRB (x1000)

A Ko D.orientis 5 AR, 293 pmx6 pum, fi4:
HEE , )™ DAY A 5 IR B 7T, (RIS T 7 5 B I
ERIE IR AL AT PR A 1S, dRil A KR BE 35 °C~55 °C
e AR 70 °C, ATHE 30 CRA R A K

M3 RS AT LUE Y, = A B —E A
Yy BRI 2o P, D. densulfuricans 385345 T84k
AL —IR FAHT , 18 S5 KA 50 A1, Dovulgaris {UTE
AT 5341 1 D.orientis 75 = AN EAT 414 434, 1M
HECEA AT K. 56 B4 A ks
FUAT DA B, WA %) T 26 ) 3 257 e 2B TR B
FURAR AT ™= A 2R 7 T, B A U A H O
el IR, D.orientis ELA HE 58 1) Bk MR VE
(7] Fsf 6T T e Yk A TS 32 B8 7 W2 58 T D. densulfuricans
H D.vulgaris , TR T /55 ik 09T 32 g 0 FELH B A] 7
AEZRARAT G, 2R IR S A AT B T AR R
FEL B A O R B O SR R A R BEFE IR
) 2 AFAESR AL T O, AN EL A 2R 25 1 R, 7
WEIAE A A SRR, Hlm b i AR,
IR AE A Ty 1 b At o O R, Bl 1) 2 1k R
R FBOAER JFAR AR A8 0G o M EIRR s34t
H-A r A, S ARG REE, NS
it SRB 1) A= 4 ZEHH S T Wy o B, i A DA AR 2
B,

3.2 SRBXIMI 7K AR IRLEE R D4

MR 4 S AT LAE TP Y STK AR B ]
SZM A AR R AR AR AR Y R RS 58 AT LA
5 & F) SRB X4l 08 J5AE TR R STK i) 5
AT B AR B S B pH A ER R
R, 7 AEH,S =N ARSEIIRR LN S, i85 6E
JI R YA D. orientis , 3X S R A FL R A5 A P g T
H G B A PR B G I e 7, Rk R 3 g s 2
PRI BCR L, B R Rl R P R DL

IS5 TE B AR P 0 35 3l AT LG i B2 F AR K
ISR 2= 5T (pH AR SR LA, HLS) it ™= A
R FH B o A A0 M A i R SRk R
AR

RIS S B R = AR AR AR 0 AR KO TR
St AR, R S RA I R g b A AR R oK
Xof 50 %o o TR AR A4 %o B A it 2, 4n 181 3 7, Ik
B HR AT 2 4405 19 SRB AT RE R 2 2 1 A U
Y ey U RIVE R, EATTAE H T A v A A B R A X
W UL Y EAE  SET HA 10~20 K, D.orientis [F
A ZEREERE 3 W TR | S i AR R, R 2
10 K J5 BARIE R T 7 BHIAEE , F A AR P A0 X 45
W1, 91 B R R — BRI 45, X e R
S50 b 1 v A0 A A S B 2 S AR AT 5 6 RO R TR AR
T ORI R A R, A BR B AR A B e KT AE



890 ot M

S

$39%

&4 SRBXHHT KA UVDRIEREMA
Table 4 Reduction of U(VI) in groundwaters by SRB

AU U/ % AR UR/% 5/ (D mL ) B/ (D mL) pHy, pH 4 Ehy/mV  Ehy/mV  H,S/(mg-L")
H,0+STK 16.29 — — — 7.20 7.15 179.50 180.30 0.85
H,0+STK+ D.densulfuricans 26.40 2.85 500 6500 7.20 8.38 175.30 -69.30 63.52
H,0+STK+D.vulgaris 23.16 2.59 500 5500 7.20 8.29 176.50 -65.10 58.21
H,0+STK+D.orientis 47.33 426 500 13 000 7.20 8.73 175.70 -95.80 125.73

ToRYRCE, e AT FE 2 IR 38 5% o345 i A
B v iy 5 BB TR BSOS (9 58 0 A0 2R 558 v B 37 1
3 BRI RREARR , 397 A AR F) TR AR R PR T Y 0% W 2
BBl AV, 175 BRSO B i e e, G IR B AEOS 3E
SR R 7 dme 5tk (X IR JY) 5 A IR [RIEARR , PR s 7
BT B AN LA A B R A0 S 7 5K [ I A4
R LA R = MR B 22 | B AE AR T, O iR
KBTI A A . B R, SRt
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2. 70—
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Fig.3 SRB growth curve (SRB content changes vs. time)
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Table 5 Reduction of U(VI) by SRB

ARG URJEH/%  SRB,/(41-mL')  SRB,/(4-mL") pH,, pH Eh,/mV Eh/mV H,S/(mg-L)
H,0+ZHH-01 1.30 — — 7.20 7.23 -3.90 -4.10 0.05
H,0+ZHH-01+SRB 8.50 500 2500 7.20 8.03 -3.90 -39.50 5.22
H,0+ZHH-02 0.80 — — 7.20 7.22 —4.10 -4.50 0.03
H,0+ZHH-02+SRB 12.6 500 4000 7.20 8.23 —4.10 ~52.60 7.45
H,0+SJL-01 2.50 — — 7.20 7.19 -4.20 -4.80 0.04
H,0+SJL-01+SRB 9.30 500 3000 7.20 8.12 -4.20 -43.00 5.79
H,0+SJL-02 2.10 — — 7.20 7.16 -4.00 -4.20 0.03
H,0+SJL-02+SRB 4.50 500 1500 7.20 7.45 —4.00 ~15.80 3.35
H,0+SSGT-01 2.50 — — 7.20 7.18 -3.90 -4.10 0.04
H,0+SSGT-01+SRB 4.20 500 1500 7.20 7.54 -3.90 ~23.60 3.68
H,0+SSGT-02 2.40 — — 7.20 7.26 -3.70 -3.80 0.05
H,0+SSGT-02+SRB 3.90 500 1500 7.20 7.61 -3.70 -18.30 3.29
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Simulation Study of Mineralization of Sulfate-reducing Bacteria in
Dongsheng Sandstone-type Uranium Deposit

GENG HaiBo', SHI MingChuan®, FU ShiQian*, AN LiPing’*

1. Department of Food and Drug Engineering, Shijiazhuang University of Applied Technology, Shijiazhuang 050081, China
2. Sixth Geological Brigade, Hebei Geological and Mining Bureau, Shijiazhuang 050085, China

3. Basic Medical College, Hebei University of Chinese Medicine, Shijiazhuang 050200, China

4. Hebei Key Laboratory of Chinese Medicine Research on Cardio-Cerebrovascular Disease, Shijiazhuang 050200, China

Abstract: A biological analysis of rock samples in Dongsheng sandstone-type uranium deposits found that different
species of sulfate-reducing bacteria (SRB) occurred in various regions of the uranium deposit. Their distributions are
closely related to the environmental factors of the deposit. The interactions of growth, reproduction and metabolism of
SRB and uranium ore formation was studied by carrying out reduction experiments of uranium in groundwater and sim-
ulated SRB-water-rock mineralization. These showed that SRB formed a micro-ecological reducing environment bene-
ficial to its survival, which altered the valence and solubility of the uranium and directly led to the formation of the
Dongsheng sandstone-type uranium deposit.
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