ISSN 0250-3301 CODEN HCKHDV

(HUANJING KEXUE)

ENVIRONMENTAL SCIENCE




w % # 3 $536 % 4591

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 20154 9 H 15 H

H &
KT =AY PM, | 5 e 38 S B S A 25 A AL oo vevveeseese e HEAE JTE(3119)
T PM, , rﬁﬁ?}%?ﬂﬁ}ﬁ‘]Hﬂ’%ﬁ?ﬁ#ﬁ?ﬁ*ﬂ:ﬁﬁiﬂ@%ﬁﬁ% ...........................................................................
................................................ ﬁif@/@,ﬁ%%,fﬂ&?ﬁ?,ﬁﬂ@,im ,Tf%zﬂ,ﬁilfﬁ,)ai,ﬂ’%m%,'ﬁ(3128)
H BRI T PM, KB T R S R AE AR DGR oeeee g, Fa®, Z2W-F, 5k, &2 E(3135)
Jtﬁg%%ﬁ%%ﬁ*ﬁ%rhﬁﬁﬁg%ﬁ(g%ﬂgmrg&ﬁlgcﬁ?ﬁ ...........................................................................
................................................... ﬁﬂéﬁ%,3&#@,51#?,?ﬁﬁﬁ,i/ﬁ,%iﬁ,%ﬁ%,ﬁ%jﬁ,ﬁ Eiﬁ,?éﬁf@(3l44)
2015 AEFF AL A UTRBGPHT  woevveeeesecneeone BAK, WE, KA, 228, 3, BB 5 FH, 1R, 13 E(3150)
ETREIE RN TS FE 5 B R TG ZR o verrrrrree e Eélﬁﬁ(3159)
HEIIESE AL AT A ST HIIIFTY ovvvveeees e B, B AR, oA M0, R 3 (3168)
LT COCI KRN 235 a WeE = B ST o oovverseeeenons Bk, FEH,BH,BE,AE, EHK, K EH(3175)
U IS A BTIIRP R -oeeeeeeneees kot , £ B, 3, E1 A, K, B I (3186)
WAL AT IR AAE oo Ek, KB, M, BOOR, KIE, TWA, R4, EHKE, BR(3194)
RAL L T K™ =80 G AR wooveereseenesesnesennnes R MG, I, TR, WA R R T (3203)
ﬁ}j{lﬂiﬁg%{gglﬂﬁ(ﬁjmfﬁ“ﬁg%}E*@mké\ Hgﬂﬁmﬂg(}g\ TEFEJLEBAL, weevereeeene
..................................................................... ;ﬁﬁ;;{%y:ﬁ\f)]] ,Eﬁ?}f(,%ﬁﬂ,ﬂ.%ﬁﬂ ,gjﬁﬁfé,iﬁﬂlﬁé,gi(:SZlZ)
B ST LB R KL B 81C BRI ++vvsevseesssnssesnsssciss A, TNEE XU, K YL, %A (3220)
18 AP TT AR IR AL A AE B LA R A3 AT weeeeeeee e & , 2E , M E , %J‘E—Z?( 3230)
AR TR - /K R R G KB TR IR 2R 5B Gy «ovvveeeeeemeenie e RIRIR  Rdr B4 B, AH4(3238)
IR 5 TR KT 5 AR R R R A KA B AR B AR evveeemeeeeeeeeens WP, B, T8, ) (3248)
VBN T ) O B R B e S IR RS MA (I RRALL -evvveeeeemmemieeeeeennes Rk, R FE T B MR 4 T A, D A (3255)
S 2 R LN B N AT 26 PR A AR TS S RACE +ovvvoevensenenooe HRIE,IRAA, %, ETRI(3262)
AR R A T B TE S A0 G R AL - overererrremerereee e 2 2h A , %’f»g’,}% s x| % s ?E@( 3269 )
ﬁqﬂ(jmﬁ]ﬂ{luj(géﬂ(%( H’f) TR =Y A B B THTE T ARTEL  eeerereeee
....................................................................................... ?&%%,f?iﬁ,?ﬁfﬁﬂ,ﬁ%,?é@ﬁ,%i/ﬁ(ﬂ%)
%ﬁ-{%éﬁféﬁfﬁfﬁﬁ'(ﬁ%{ﬁ%{% )AL TR T T P P P PP PP PP PP PP PP PP PP PP P PP X ¥ & , =5 ngé , FaHE , B g , g{g( 3285)
LK BT TR I B T X R R ER A B BEIR e evevemeemeeneee RN, FAAE X BN EEA(3292)
RGP M B P T AR XAS TIFGT vvvvvereremmmmereetetteteeennennnniiiis TR OFWE, 04, Y8, T AE(328)
ENGe KBTI BK AE I B R G 1) AOX 5 JBITIE <o v e FO KB BRI BN L E 2 T3 R B (3304)
S 25 24 K A B BT 24 B R CPE ST IR ITASE - oevveeenosssscnisc FHHE, A, F R, B (3311)
TN A ) I R A B FE TR R I FLAETIEGT v vevmrrrmreen e BB FERR, KA XS K E%E(3319)
PRV KA 0 B 35 S T T REVERRRT ooeeeeoeee o, BTG, A B W, i, e, R AT E 269 (3329)
DI — A S B T e BB SR L BRI AP RT oo K3 0 RU B AL 3E, TR, B, 46 9, E5 7, 47(3339)
AT R 5 R B 8 A BRI UL -ovvoeveseomsseomseesss s SVEJ, FAIL, FE R, % 5(3345)
SRS AT LI ORISR SRR T BB oo oevevees e KUMR, E3F % CK, 3B EE LM B (3352)
MR 2% P A B R IR0 SR BB PSR T o MBI BRI wovovvsemsemsssmsssnsscisn
......................................................................................................... %%’g%—’g’ Eé,%%%,%ﬁ?#ﬁ(3358)
IR A B A XU B8 A LT SCHERRC ST v e WA, A%, XK, 548, £ XK (3365)
PR T RHEARE £ N, . N0 NO| CO, FI CH, HERUEHE +vrvrerereseseseseinisisintnt i
...................................................... gi@]g , E%ﬁ , };‘iﬁ%ﬁ% , F;f\ w% , ;g]g ffﬁ A , ﬁJEFE‘ i , %@ ,Klaus Butterbach-Bahl ( 3373 )
B b DO A LR TS 5 (R Pl T L PR AIE - eeeeeeeeenee MRk, WA, KIS, EMk, o8, ENIN(3383)
A= S JIIORT 2 5 b X A S B SRR ST oo emeeeeeeeeeeeiieeeeeee g, B, AL H B, K% 5 (3393)
TR LU DA S SR A R P R AL AR G RRAE <o RARE , FRAM, 4, R B R A(3401)
A AL HAE B S 2 B S T BRAR R AT M G R B AL I ZRIIFGT e vevererrreree e
............................................................... g;ﬂj'—z’ %E@,E%ﬁi,{ﬁgﬁ’ %%ﬁ, T@E%U,X%%,ﬂiﬁ(@‘(%ll)
VLG U H S MU A 5 8 RE s . DA R i) - EERA EML AT, BRI, BRE, YA E, R4 K(3422)
2 AR 3 F T 2T I A B AR Py G BRI AT ARIE <+ vvvererenrermn e Y 4 , K , ﬁﬁﬁ?ﬁ( 3429)
PEAC LA T B T A T A R T A SR TS YL [ TR G SN I+ v vv v eeeee e e e e e e
........................................................................ %ﬁ?,iﬁ,iﬁﬁ,l?wﬁ%,%f%fﬁ, é—}g{r@’ggﬁﬂ%, Egﬁui%(ségg)
LB S B v 4 R 0 A AR AE B N A R 5 8 KU ALY oo Mk, FaE, AW, £, Bl (3447)
AN, S AT e 1 IR P BRI B v X, FRE R AEAR, R, A AR (3457)
S0, L X BRF AR B S AL v eeeeeeeeeeeeeesnensmiiiii R HE M, KB, K R FE A, XA (3464)
SEORADN AT YR L R E RIS S A IR PR AR SN eveeeemeeeeeeeneees Bl EWE, XM, AXE,H ER(3471)
4 ﬁgyl\i%"*ﬁﬁ_%ﬁ- AP wqyguﬁl}ﬂﬁgﬁﬂ:% ...................................................... THE , ﬁ%\’%g ,};s] ;Emgr\( 3479)
KA HTRBI G SAT A58 B SRS - oevvvvemvoss s Fo, %M, F LA 2%, F (3486
s AL 40 T B U377 T A8 (RS SR FBORERL e R, EH,LEMH, 7 A, FR L (3493)
ST 33 O R AT LI A SR (OB 1 B BRBERN - vvvvovvesevenseens B XM, R FH, AT, # 2 EHT(3501)
V,05-WO,/TiO, HEATIGIEAE AR FEAR T I -oveveereeeeeneeeneneeneenes ok, BRI, A, FURR, A4 (3508)
%Ttt'.ﬁﬂlﬁ%E@é@%@&ii”ﬁﬁ‘éﬁﬁk&iﬁﬁ*ﬁ ................................................... Mo F+ | B , B W ,ﬁﬁ}%?ﬁ( 3515)
JRIEHE A PEAT LI SE SRS PRI v eeees e LA, AL A, HE %, R KE T (3522)
AR R 1 45 $E$Eﬁgi§§§1’t&§ﬁ§if TN oeremeeee e Ely & , F g (3533)

(HRIERIEYVIETT IS 5(3297) CABERLA ) fiEFR 7 0 (3303) (3127, 3202, 3277, 3318)



Vol.36,No.9

5536 5 9 W 7N 3 ) 2%
20 & o £t S Sep. ,2015

ENVIRONMENTAL SCIENCE

FUKEER L EPETERSELREETRIER N

A AOR , FOR

(ZBAN R FR ISR # B, GIE 230036)

WE. SOREYRERLFe( ) AR FZREIRASM T 2T I 77 el 1, A AR Y R LA 5 R rh i %5 2
FIVERE. R R R Lty 2 e R 2, Sk ik R TR R Y G A 8 B DG, RN R s TR )
TP E S R A BE W SHMEE AR LI AR RIS A S R . AR AR TR SE Y
W JEWFFE R, AR A R T R & R B2 R T S AL kA IRk 8 4 J8 Y T A el A8 I i 4 g s e R 8B 8 n VB TE (AL,
IEXF FL R FH AT S HE T & AT, AR X 2 4 SR T8 A5 AR s ML, W] 025 T 40 Sk S AR A0 T X 2 4 JR 1 SR Ak TR AR
FH O EE 4 i W B VE T L W B 4 Y T VR, AR FA ML 3 2R e AR R Ak 2= 4 T 0 A 203, (EAR 2 — 2D IR AT T
KR PR EAE; TBAAL; STk, 1E

hESES, X53 XEERIREG. A XEHS. 0250-3301(2015)09-3533-10 DOI; 10. 13227/j. hjkx. 2015. 09. 052

Influence of Dissimilatory Iron Reduction on the Speciation and Bioavailability of

Heavy Metals in Soil

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

Abstract: Fe( Il ) dissimilatory reduction by microbes is an important process of producing energy in the oxidation of organic
compounds under anaerobic condition with Fe( lll) as the terminal electron acceptor and Fe( Il ) as the reduction product. This
process is of great significance in element biogeochemical cycle. Iron respiration has been described as one of the most ancient forms of
microbial metabolism on the earth, which is bound up with material cycle in water, soil and sediments. Dissimilatory iron reduction
plays important roles in heavy metal form transformation and the remediation of heavy metal and radionuclide contaminated soils. In this
paper, we summarized the research progress of iron reduction in the natural environment, and discussed the influence and the
mechanism of dissimilatory iron reduction on the speciation and bioavailability of heavy metals in soil. The effects of dissimilatory iron
reduction on the speciation of heavy metals may be attributed to oxidation and reduction, methytation and immobilization of heavy
metals in relation to their bioavailability in soils. The mechanisms of Fe (Il ) dissimilatory reduction on heavy metal form transformation
contain biological and chemical interactions, but the mode of interaction remains to be further investigated.

Key words : dissimilatory iron reduction; heavy metal; form transformation; bioavailability; soil
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] -Tepidimicrobium ferriphilum sp. -Deferribacter sp. -Ferrimicrobium sp
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-Acidocella sp.
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Fig. 1 Classification of dissimilatory iron reducing microorganism
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Fig. 2 Schematic illustrating solid phase Fe( Il ) -DIRB electron transfer mechanisms
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As( V). Laverman Z51°° £ 28 e B — 26 S Ak 4 340 i
AN SES-3 DR As( V) i I As (D) 5 17 £
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2.4 PRSI N T R RO AR R A R
R 5 Ml

BRI AR )0 B T 3R U A% 2R R i
I T AR, N Z BOBCH TER R 1 Ak
VR TEM B LK I h 5 5 9 H, — B
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ARKIEE N 30°C , pH 7.5, FEREEE 150 remin ™' H)
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V(IV) THTHE TR, X — it B HTEH K VIIV) 1y
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G ORI VIV) . AREDKAS L )
RERXT TV(V) IR BE A 225, A Fe( 1) fF7E
W, VOV R JE ) VOIV) Al LigFe (1) B
BRI PR R SR A W Y B S H X Fe (11
AR AV (V) IR R RS , BV (V)
AT S AAR 3 J s R 7 A R g

7 Y BE TR BE AR FH IO b B9 LA LA B 3 ™
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Fe( D) #EATHYIEIR. M. mazei PRIV V) M
Sr509 2.5, 10 mmol - L™ REFREE | Z20d — B
)5 V(V) RE 4 38 g ik SR o &5 vV (V)
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AR R PR AR 3 T 1 5, 0 HL B 6% B - b A JH Ak
R R R (S L R R NN C N B I i i
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— B PR R AR WV (V) REES i
KRG A Y Fe (1) 38 5L, 920 78 A0 kA i
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JKEREE. BER U VD) (47 BE K PR RE AR 1 R K
T E RS, ERUKIARTE YL U IV ) B AN T4
Mriti. PR, FIH SRS R Geobacteraceae B
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A FEREE b SR A I A B A ) R
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A, TSI AN T 7K A A DLTTCIE .

SRR I AR W) BRAG BR J7 T AT 28 R

T
i Fe(I11)

o -V l

A b
itk

B3 SBEAMESRENEEER
Fig. 3 Diagram of the iron cycle and its

involvement in heavy metal immobilization
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Fe( D), 74 re( 1) AR ELHEE B WA W) Btk 2= A Ak
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PRI 7 o R PR ARG R A ol A 0 38 D0 el 72 T 4
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