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Research on the Bioaccesibility of HgS by Shewanella oneidensis MR-1

CHEN Yan, WANG Hui,SI You-bin
(School of Resources and Environment, Anhui Agricultural University, Hefei 230036, China)

Abstract: The biological dissolution and methylation of solid HgS by Shewanella oneidensis MR- 1 and influenced factors under
laboratory conditions were studied. Results showed that S. oneidensis MR-1 could grow well at the low concentration of Na,S, but its
growth was inhibited at the high concentration of Na,S, which mainly happened in the prolonged lag phase. Iron reducing bacteria S.
oneidensis MR-1 could access the solid mercuric sulfide, and rapidly promote the biological dissolution and methylation of HgS. In the
appropriate range of sulfide to S. oneidensis MR-1, the biological solubility of HgS was enhanced with the increasing concentration of
Na,S, but the methylation just promoted at the low Na,S concentration, and it would be inhibited when the concentration is high. In

addition, weakly acidic environment was more beneficial to biological dissolution and methylation of HgS than acidic, neutral or

alkaline conditions by S. oneidensis MR-1.

Key words :iron reducing bacteria; HgS; biological dissolution; mercury methylation; sulfide
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Aok (HeS) , H 35Kk (MeHg) , 4l 95% LA
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Y.
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LTI 20 % 5 1% 5 1 15 Y L 30 W e f 2o ) 5 4 e
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A5 gL
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Fig. 1 Bacterial colony of S. oneidensis MR-1 on sulfide medium
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Fig. 2 Effects of Na,S concentration on the growth

of S. oneidensis MR-1
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T S BRI TE S B AL W) VW YA . Graham
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1 3l g, B Rk e RAE A AR T RN
PP A A TR B B ALY 7™ 2 3k 10 B P Bk Sl i A
JER T 5 BV R AL S YR A OGS ik S
TR B S HC ™ W d e, B ARG
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KA REAE IR R4 7 F AR i 1 i
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R S W AR B I R A R A S e
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Fig. 3 Dynamics of HgS methylation by S. oneidensis MR- 1

2.3 S. oneidensis MR-1 X} HgS WA= ¥ i AE H
2.3.1 A[FHE Na,S Xt S. oneidensis MR-1 ¥ fi#
HgS HUSZ

MR 30°C, pH 7.0, B Ak B vk BE 4y i ok
0.5,1.0,2.0,2.5,3.0mg-L™" A, F{FWPEOR
e B BE RS B] A AS AR A 4 BIroR. 1 T P i i
A ROR R E Bt A A R B 1 1S DR T8GR 2R
3 d WA BIERAE, 2SIk ey 3 mg- L™ 1, |
TR BOR R B KR 3. 896 mg-L ™", #E55 4 ~8
d IF, A OEE BT BE R B AT RE & WA S
oneidensis MR-1 FI| H_L 75 W s it AR (b & W A 7
AL, TCALR AN BRI & T, IF7E45 9 d I

IR F A
2.3.2 AEWIG pH Xt S. oneidensis MR- 1 ¥4 fit

HgS 520

FEH A 2% AR R, 9145 pH 24 5.0, 6.0, 7.0,
8.0 I}, 7E S. oneidensis MR-1 YEFF , B AL TR 10 7 it
Pl A 28 AL 5 s, 404 pH 6.0 B, B
TR TSR E K, N 2.408 mg-L™", pH
5.0 B, VBV S B R R I B /N, AU 1,296
mg-L~", HYk &y pH 7.0 1 pH 8.0, BEHA AR [F i) pH
L4005 L 97 YA P S A 2 I R VR B, P (i 7R A
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Fig. 4 Effects of Na,S concentration on HgS biological

dissolution by S. oneidensis MR-1

Bk P BRI ) Bl A 00 X [ 28 P AR S 7 f
F351 A pH B BB AN B A B 7 T P R R
(8, 14 NayS 55 S RE L H,S TR T NayS e
W NTTRE S, oneidensis MR-1 X [ 256 L 7R
ibpeayi

2500

2000

1500
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AR R g L
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6 8 0 12 14
A 1)/d

5 AE#% pH X} S. oneidensis MR-1 4415 HeS KIS0
Fig. 5 Effects of initial pH value on HgS biological
dissolution by S. oneidensis MR-1

2.4 S. oneidensis MR-1 X} HgS 094490 H 340 A/EH
2.4.1 AN[FEJHE Na,S Xt S. oneidensis MR-1 44
H 31k HeS Y5200

MR 30°C ,pH =7. 0, Bifb 7K 1 mg, HEW 1
mlL, G Ak AV BE 4300 R 0.5, 1.0, 2.0, 2.5, 3.0
mg- L™ I, F 3V T R i B BN ] 114742 A i S n 15
6 Fi7n. TE © 18 W I i A oK A 1Y [ N A
R AAETE JF H I EOR Bt e 55 2 d B is 3

KAE, Z )5 Fr b i A0 T . o, S ifk
BN 1 mg-L "B, S. oneidensis MR-1 %t 7K ) B
Sefb i i oK, N 692.160 pg L™, Hifb4H7E 0.5 ~
1.0 mg-L™"B, BVEWH IR E ETH S, s in
WELE2.0 ~3.0 mg-L7" A, B P ERE T
RIS, 7R 0 ~2 d B _F i v b AR RE R e 3 ek
TR R B AR TT DURLH L3 i P i sk e a9
AT AL = A R R 7R85 2 ~9 d B I
TR B OR Bl 5 )32 20 BTG, A 7T R IR R ¥ W
rh R SR R T B, 8 R R R R R HLA R BRI
SRR, RS IR A DA R P9 5 41 i P 26 5 B 40 o A
gEATT IS BT W SR B R AR, A,
Bl 38 LR 1Y) SRR G TR A A — 2 1Y) B
FEVER ARG TERRAIG, AL R IRAIL, 2559 d
i, I Y YR I A A TR R R SR VR R 3k 3 A

750
—&— (.5 mg-L™!
—o— 1.0 mgL™!
600 |- —0—2.0 mg-L"!
—&-25mgL”!
- —=—3.0mgL™
T 450 |-
=
-
& 300
=
B
150
0k
0 2 4 6 8 10 12 14 16
i fi/d
B 6 REIKE Na,S Xt S. oneidensis
MR-1 44 R EAL HeS M2
Fig. 6 Effects of Na,S concentration on HgS biological
methylation by S. oneidensis MR-1
2.4.2 AFEWIES pH XT S, oneidensis MR-1 447 H

FAk HeS AURZ I

Wit pH 433 5.0, 6.0, 7.0, 8.0, Fifbahuk
R 1 mg-L~" B, 76 S. oneidensis MR-1 fEFH T, I
TRV R SR 1 i B A [ 7 AR Ak R B an & 7 .
IR EOR S SIS BRI (B S) AE
A —2L, 24 pH 6.0 B, 35 P H 3R & B i
15,4 708. 830 pg- L', FEALRIE B e KA. AT
pH BT, SR & #0202 d ik B s s [WIRE,
s R T [ 0 114 B B RS A1) B A= 0 1 TR R A, LR
LR AR Al oD 138 W b SRR B BORIEA )
TERBYIMX. B8 R, B rEK AR iy fa ik
PR SR b O s 0 S A R R S R T
SR BT B, (EL 3k 2 1) A58 25 58 M sl A 0 ) 5K 1)
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Fig. 7 Effects of initial pH value on HgS biological methylation
by S. oneidensis MR-1
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MR-1 RESEFIH 8,05, S,057, SO~ FIFASE S 1K
T2 AR A H,S R RSN, 54,
Brunner 552 .45 HH PR FH AL 40 AR 19 32 5%
12, IS AR SRR BEAS K AR FRER 18 U iR AL,
SR SRR R ER R AR, BN R = BT Y, A
AT A H AR, 33 o T 300 T LA fof 30 A 2 Ak P
W Z B E AL AT 42, S X — R AR A — 3k
H A W IE I AR AL LR Desulfobacter latus fig
TR B ALY TR AL T AR AT e R A A A7 R S.
oneidensis MR-1 X i Ak 5Kk A7 {2 ¥ /E FH 2 R T
TRRERE A F g Wb T S 1 & ORI,
Hg(SH)J \HgS’, HeS;™ . HgS,H ™ %1221 Hih
4 A= ML TR AT A 2 PR Ay TR P IR S A 7 1 i AR
B R R 340 SR R0 B 2 £k 38 il LA ]
Pk, RE R AR B AL G B TTE N 7 2
A LB RE &, A 2E B B A0 A AR o]
A2 R340 SR 7 B RE 8 73 I 5 o 4 K 114 25 5 57 fie
PEBRACOR B A Wi i 53 Hh, 87 W | pH B
o, W —EREE B m AL P AT R T

S. oneidensis MR-1 7] DL ) F I 3% W 5
fifR SR, X5 B W RIS B UG, 7E—E ik
FE R ALITE N R AS 1 HeS® PE B & R )
R B AESR DY FE B EREE A T
PERY IR B9 AL W) HeCl, 571 67 HL faf 25 - Y HeCly
VAR ORA LB ZS & W) AR HO A, S A R T W i
PRI s FEBRDTRR Y T, FLBRK P i SO & i
AP PR AR A oRRE 1 AR 8 2 AE AR O O HLIR i
Hg(SH)? . Ml HeS?,, ) 28 B AITURU o 1 3R 1
FrE R EARSCS s [RIRE WA R R OR
T B DR A A HeS” ik B A Uk 2 g i /b
W 6 Bz, e [R) e B2 AR AL AT L A, TP o Yk
JER AN ] P — 2 [ A A o 7R AR
B B 1 B S5 1 S Bl
BALAIR I T80T, A S 0 HgS® o B W O,
e B T4 HeS,H I TH 8 , AR T U8 0 R
(G AR L SRR 100 A G P R A R ok 2 L 3k
TR M RITIE B g R AR 11 1100 e B R SR v AR Ak
R JE R & R Na,S W FE 0.5 ~ 1.0
mg- L™ YOI, bW SR 1,118 ~
2.662 mg-L™",S. oneidensis MR-1 7E 31X 4~ 8 Fl N
WvER m, RO B 5 T Na,S VR EETE 2.0
~3.0 mg- L™ YEFEE, W SR BEAE 2. 849
~3.896 mg-L™",S. oneidensis MR- 1 7E X > 5K ¥
JEE S0 TR PN A 2R 0 T A2 B — o R B A AR AR
AL R AR

4 i

(1) S. oneidensis MR-1 BESTE F B EE R AL P IE
AR (H Y B AR B AL 3.0 mg- L™, BT AR
AR R 2 B A, AR KR B R, 2 3.4
gL~ IFHE 5 A 47

(2) TERE WAL S, oneidensis MR-1 1] L)
ek [ 25 HeS Y AR i i, JF AE 0% il 8 ik 17 ok I
k.

(3) 7£ S. oneidensis MR-1 A9 & 32 Bl Y, o
PR BAL A 3R B A 0 ik A T LA 1 0 3 2 8 i
TS 98 5 AP oR 1Y AR ) T A 1 P 7 A0 ok 52 it Ak
Yy el N B A I AR T T e R IR DU 52 3 410 il 4
F; Ho gk (pH 6. 0) B M A b i () 2R 8%
FAHFT S. oneidensis MR-1 XJ Ak 7K i) A= W) % it
KA W3k 24 pH6. O, B fL B Mk B 1.0
mg-L™'B},S. oneidensis MR-1 X} HgS Ay H 3 AL K

o e
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