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Effect and Mechanism of Sulfate- Reducmg Bacteria ony the Passlvatlon of Heavy’ Metals

in Alkaline and Acidic Agrlcultural Smls > / V' a \

GAQ, Yu LIU Yu ohen ) GUO Xiao-fang, JI Li| ZHANG C)}}\«Xlaqg ZHANG Zhe-hai, XIA Hong I, HE Wen fe'ng, ZHANG Bo -yuan
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Abstract; The effectsof %u]fate reducing bacteria (SRB), 1nclud1ng ?hewanella JNOL, Clostridium ZGOy; and !f:eu mixture ; orf the passivation efficiencies and mechanlsm of
available heavy metals (Cd, Pb Cu, and Zn) in an flkalife 41 adie soil were investigated through a soil inctbafion experiment. The results showed that the paséiv vation
effl( 181'1‘3165 of fayailable heaty metals in alkaline soil tredted‘ by Shewtinelld JNOI were better than in that tredted hy Clostridium 7G01 dnd their mixture when the inoculum size
was-the|same. Hoever, there wadmo significant difference’between thie passwﬂﬁon efficiencies in acidic soils that were treated with different types of SRB. The passivation
efficiencies of avai able heavy metals in soil did not obviously change afier the 20™ ¢ day. The passivation efficiencies of available heavy metals in the alkaline soils treated with
SRB were greater than 80%, whereas those in the acidic soils were lower than 40%. In the alkaline soil, SRB could effectively reduce SO7 ™ and increase soil pH, which
resulted it'the tight bonding of S> with available heavy metals to evidently improve the passivation efficiencies of available heavy metals. Although the pH of acidic soil
increased after inoculation with SRB, the reduction of SO; ~ was inhibited because of the acidic condition in the soil, which was unfavorable for the passivation of available
heavy metals. Collectively, SRB could be used to remediate the alkaline and acidic soils contaminated with heavy metals. Nevertheless, the passivation effect of SRB on
available heavy metals in alkaline soil was better than those in acidic soil.

Key words: soil ; heavy metal; sulfate-reducing bacteria (SRB) ; passivation; mechanism
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BEEEZMAETFER B2 IEAHE. BIR FH
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, and available heavy metals contents in alkaline soil

S03- Cd Pb Cu Zn
pH -0.909 ** -0.931* -0.635" -0.834* -0.903 **
S03 - 0. 944 ** 0. 489 0.867 ** 0.855*
Cd 0.575 0. 969 ** 0.885
Pb 0.579 0.815*
Cu 0.843 ™

1) * FIRTE P <0.05 /KWL, ™ FIRTE P <0.01 /K LR EHE, FFH
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F3 BMELTIENpH, SO} MAMSELESENHEXRY
Table 3 Correlation coefficient of pH, SO2~ , and available heavy metals contents in acidic soil
S03- Cd Pb Cu Zn
pH 0. 864 ™ -0.725" -0.953™ -0.638" -0.769 ™
S02- -0. 604 -0.853* -0.287 -0.747"*
Cd 0.815 ™ 0.807 ** 0.775*
Pb 0.695" 0.852™
Cu 0.614
NI 23 ~25
3 e AR A R HLRR L2l pH FEAK 5.
JTE

3.1 SRB PRI L3/ pH 254k
FERPE R SRB AL BRZH A pH Bl R[] 22 ) T
FEFERR. BRI 10% A1 15% BYFTAT SRB AbBEZ
(B 10% 12) #£ 20 d J5 pH T R JE R 0] 58 2 P bk
KA A0 T T I SR R (9 H,S Ve BE 2o i X 1k
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TERRYE £ b, SRB AL B Y £ 1 pH B s [A] ZE
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FEPAE B AR 207 pH aod v st AR 40 2 41 ) 2
P AR PERRAR S BRI IE 90 IR pH
AR, AN TEHOSRB A K B TR I A IR AT Ry
SRB Az K ST 24 RN A= 47 25 8], DT 2248 A K
fdi + 3% pH BT
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Fig. 4 Passivation efficiency of available heavy metals in acidic soil with different strains and inoculations
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