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Fig.1 A brief geologic map of the Dongsheng area in Ordos Basin''

2 MESEIE

21 AARESLE

BT T AR dh R B R IER X A AR % &
HEHAFAF R BL A DR, OB 7~8 em,
K10 em, FEG A EEA IR 22 2N 1 7R .
it R JC R B IR, A JC I 2 4%
R ARG TS 4% AR S IR, 7E 0 TR %8 58 AT IR

R1 FHMY ERFIE—RER
Table 1 Sample characteristics of the Dongsheng

uranium deposit
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Table 2 Distribution and abundance (cell/g) of microbes in samples from the Dongsheng uranium deposit

FEih S B E TR AR AR S5 B R WEABTF T ARG HERTBAT B T4 SR AL AH
0X-01 EaR it <10 320 <10 <10 <10 <10 <10
REDOX-01 g8 25 160 <10 <10 — — —
REDOX-02 LoE=RidiHd 30 120 <10 <10 — — —
ORE-01 [Tt 170 60 — — — — —
ORE-02 WA 185 55 — — — — —
ORE-03 WA 165 45 — — — — —
REDUC-01 AT 235 — — — — — —
REDUC-02 il 252 — — — — — —

TE:—RR AR
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R3 KBRS M AR REY S TR ERT L (cell/g)

Table 3 Comparison of distribution and abundance (cell/g) of microbes in samples from the Dongsheng uranium

deposit and Shihongtan uranium deposit (cell/g)

IR R MRRELAIRE BN AT AR R AN DRI R
Akt <10 320 <10 <10 <10 <10 <10
TRIER IR S 28 140 <10 <10 — — —
B AR5 ) 210 32 — — — — —
At <10 450 <10 <10 <10 <10 <10
REARLZIINIR 55K 30 180 <10 <10 — — —
W Ff R ) 68 20 — — — — —
T = 3R P R g & AT RE S b G2 B0 1Y O JA s 3R P RE 7 B AL P 2 B OSCRR[S13EAT 43 28 s — RN R
F4 HFBEINTRBRRTEEEHREES
Table 4 Isolated sulfate-reducing bacterial strains and their distribution
P— e B JBEBE N A SR ¥k 7R IN )
Desulfovibrio vulgaris Desulfovibrio densulfuricans Desulfotomaculum orientis
EA LISIZSAIRIN FEHIIR HAPIR
N (0.5~1.0)%(3.0~5.0) (0.5~1.0)(3.0~5.0) 1.5%5.0
LY G~ G~ G~
Hi g Werk: et Ak
Eeil — — +
TR + + +
. WL — + —
- LI + + +
N LT - + -
3 7
- TR — — _
o . R + + —
o B - - -
i :
G 7 B — + -
i SRR — - —
[ IR — + —
#h FLRRH + + +
4y At 0X-01 7 9 6
B SR REDOX-01 0 3 6
1] S5 REDOX-02 0 2 9
it Wt ORE-01 0 0 8
il ETi ORE-02 0 0 10
i} WA ORE-03 0 0 8
U8 W REDUC-01 0 0 14
# WEH REDUC-02 0 0 16

Xt B 8 B RR i S Rk G A A T
Bl RUA B, AN [R) e AR i FP A AE A R Rl 26 A H A
I R AR R R BT, 2 i) Ja T i I et s A1
F IR B, o0 2R I il B PR P A7 L B ki e
FLAERAEP RS . ISR AN Cai et al X5 AR AT
HA A T ST IR A B A R & A R R R 34 I R
TS — 2, RN 224 550 R e Bl D G 5
BAFAE & RN , 53— A BEHE WA IR h A7 A
BRI I T A HEWTAR ) 5

3 B B AR RR R 340 D TR b 2 AR A i Ak I A
AR ANTR] , JHG e IR AR I R A AT, IR
JI5t A I 7 SRty s SR A AT A, T AR R
B J& BY Desulfotomaculum orientis 1545 W7 Y45 4344
S A E A YRR e . AR
Wy FE TN L0 A, WA 1 R T e R R B ] LA
TEIHTIS AR 5 4 254, A B T B A N7 2% R AR
AR BETER R T IZ AR S 1 DR, Al 7 i
Bt R R 340 S5 TR A B 2 fL 2540 E I B A E A A
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W Bl 2z,

Xf HAR 5 Hh =2 AN [RGB S S 5k T LA
B TEHADTI AR GO T, =PI BRiRERIA i
T f A I & N [R] , H Desulfotomaculum orientis
MIECE R 22 , R A 1Y) HLS I i B 25, HORH Rl )3
DIEE AR, £4rh Desulfotomaculum orientis 73
i e )2 TR A Al R Sl 7 K a4 A, 150 W
Desulfotomaculum orientis TR R R E
AODCFN T RE | RLHCRs O 5 Oy e 22 S B R 1 Y 23
TR0 8
3.3 EBEFYIMRE ERNTHE

IR AA PR rh B0 B R 3 0 S5 A B A% — 2 43
A LA, PSR AT 310340 U T A A2 A O b
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LN G0 WP TE i ARG 3 R & K N PR
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A0 A At AR R I AN REAE A=
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BN 87S. T MR, SRR 22 0 4 2R i
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Table 5 Effects of different sulfate-reducing bacteria on uranium reagents

YERG U &t/ pg

AL,

HHL,

RYLAR, SE D wikEh biETh pH, pH,  Eh,/mV Eh,/mV  HS/(mgL)
/(cell/mL)  /(cell/mL) b =
u(vn uv) u(vI uv)
STK+U 92.5 — 907.5 0 — — 6.7 6.8 108.6 105.9 0.05
STK+U+ Desulfovibrio densulfuricans 43.6 49 894.0 57.5 500 1500 70 72 98.4 -30.5 117.1
STK+U+
28.3 6.4 903.9 61.4 500 3500 70 73 104.0 -61.5 139.6
Desulfovibrio vulgarts
STK+U+ Desulfotomaculum orientis 10.5 8.5 880.2 100.8 500 22 500 70 8.1 108.5 -133.0 2299
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2 2.6 SER T VAU S 25 e e AR R il 22
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Table 6 Distribution of Desulfotomaculum orientis

in uranium stone samples

®7 EUIRAZHHBDKERESH
Table 7 Distribution of Desulfotomaculum orientis

in the simulation system

SRS Al /X107 B % 2546/%
S(0X-01) 8.3 100 0
S(REDOX-01) 13.7 98 6
S(REDOX-02) 21.0 9 15
S(ORE-01) 195.4 56 91
S(ORE-02) 232.6 31 93
S(ORE-03) 329.5 27 98
S(REDUC-01) 6.2 100 0
S(REDUC-02) 43 100 0

Hedts (R IVALS Al /%107 ERKI% A%
0X-01 Eavidiis 8.3 100 0
REDOX-01 EEEaR i 13.7 96 4
REDOX-02 EEEeR g 21.0 91 9
ORE-01 [ETiis 195.4 15 85
ORE-02 [eTiis 232.6 11 89
ORE-03 [eTiis 329.5 6 94
REDUC-01 puyitis 6.2 100 0
REDUC-02 A 4.3 100 0

—— ] Caf)
— I ZEREL ] (B

1 1 1 1 1 1 J
0 50 100 150 200 250 300 350
&S x 107
K2 b & Desulfotomaculum orientis RN iSEAlD
Fig.2  Effect of uranium content on the ratio of

Desulfotomaculum orientis spores
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REJEAH B, BIA A rhh 25 A AN [) AT LS e T
B9 AR AR ZS | T Desulfotomaculum orientis 1. 0] LA 18
b 38 O PR PRAIE F B AR AR TR 52 gh a0 e
Do AP S5 28 4 M 4 B TR IR 2 23 A e
M Ji) i — 2D e WY, BRI rp A ] £ il e it 55 v LA
5 W) Desulfotomaculum orientis 1 HrHERES, BT
Desulfotomaculum orientis 768 R A5 V.47 15 348 177
O A o G I AN [ X Desulfotomaculum orientis 1] i
At LA K ZF A o5 L], mTAE SR Bl o3 FE AL i 2
EFIS
4 4he

(1) ZR D HUEh A PR rP 200 T 14 20 A1 22 L I
0 Ml R A 2 2 S < SR TR B IR S 8 %
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Experimental Study on the Main Microbial Ore-forming Factors in
Dongsheng Uranium Deposit
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Abstract: In order to study the main microbial factors in the mineralization process of sandstone-type uranium (U)
deposits, the biological analysis of rock samples in different geochemical alteration zones from the Zhiluo Formation
of the Dongsheng sandstone-type uranium deposits was conducted and revealed that different species of uranium are
distributed in each subzone. The distribution of microorganisms in uranium deposits presents a certain degree of geo-
chemical zoning. Sulfate-reducing bacteria are the dominant bacteria in uranium ore, and the spore-containing Desul-
Jotomaculum Orientis is the main species in the transition zone and ore zone. Through reduction experiments on urani-
um reagents, we found that Desulfotomaculum Orientis is the bacteria with the strongest reducing ability, and the pro-
portion of spores and the distribution of uranium deposits are positively correlated. Further simulation experiments
prove that the proportion of Desulfotomaculum Orientis spores in natural uranium deposits and the proportion of bacte-
rial spores cultured in simulation experiments have a higher degree of fit, which proves that Desulfotomaculum Orien-
tis is the main microbial factor in the formation of uranium deposits. They can reduce U(VI) to U(IV) and precipitate
out by using the nutrients in the deposit to promote the formation of the deposit. The research results provide reference
for the biological mineralization of uranium deposits and also have indicative significance for biological
ore prospecting.

Key words: bacteria; mineralization; sandstone-type uranium deposit; spore; sulfate-reducing bacteria



