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Fig. 1. The conceptual distribution of electron acceptor
at the water-sediment interface.
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E T 1988 SF P ek R IR0 B A L Bh 2 B O
W3 BLEC S Shewanella putrefaciens JX Geobacter met-
alloreducens) , A\f(1A H E N R B A YR EF R
SRPKNBEEEDS FEHRAKNREYR
RER T REREFE(LHERBKER) P&
RERESIBEPBRAERN D, X—dERE
PLRIE BRA VL, th o] DIZE R Le 5 R IR i h RE
BANERY ., X—RHEYERATRURE—&
SEREXNETZEI, FFEABHERE, 2
w8, A FRAERB (Bacillus), SHE
J& (Aerobacter ) , {8 5 B AT 78 J& ( Pseudomonas ) , K 5
FF B /& ( Escherichia ) , 28 3¢ 4 & /& ( Proteus ) , 3 i
B B ( Clostridia )% , v 3. 40 28 ( Geobacter ) 7 8B
REEZEM -, ERMTHRER, FEH
MESHBEGE AR FEBRE, ARG
SHYHBABETER, BXHBREANKRTE
¥k, EOMEY SRR E RN E X HE W
T,

(CH0)106( NH; )16 (H; PO, ) + 212F ;04 + 848H* —>
424Fe** + 106CO, + 16NH; + HyPO, + 530H,0
AG=-1410 kJ/mol
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(CH,0) 106(NH; ) 16( H5PO, ) + 424FeOOH + 848H* —>
424F* + 106CO, + 16NH; + H,PO, + 742H,0
AG =-1 330 kJ/mol

BHEIREFAEPHEINAEAIBRNEE
BIFEZARNS —FREREREIYERIBR
ERRPHT oM. ATERH SR SHRER,
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gm LY B, BMEAME=MNE, &£ pH=5 BB
B Fe?+ f0E AL B Xt Fe?* 1 O, MK AR 2 —
BN, OHMEER _ R M., ERMAEE
AR,

d [Fe&* ]7dt = Ky(0,(ag))/[H* ]?

Ky =3x% 10" mol*L!/min t =20C

FHAE pH > 6 MW P - Bt F
MELRBHRN, MEERRKER, RN
BoERE, EWMBRESRGT, &0 A REAILE
FAR HBE B KBRS, S BB i AL W
¥F 8 ( Thiobacillus ferroxidans ) , th, 7] LA¥F Fe?* AL
FH A IR EER IR CO,

EAMRKE pH #H T, Fe* HEEREMN
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REER. EHIBRP GBI T - EEES
RRE 1 T AR M VER, DAEkSe A PR A BERE
Flef, — R SR TUEH T IR WML ERE
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Ehrich! 235 i RA R4 Y (G 45 A B & 40
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5 HIDIBW-K 5t ISR BE kAR A
YR B St R R EN

5.1 BUEMEDXEAH A

WBTATR, ZEYK R, Tt R YK e
Fih , RER AN EEHABEY T FERT
Z RS EER 0, .NO> . Mn** .Fe* .SO,> .
COp Kb, SMERRALREEN, NEEE
EV, SRANRARA—LTEEL AREE
SR RS, FE d AT L2 5 R Y a0 s B AR
B ABENEREREN AL, NBRFEET
ENEERE, RSP EERRE, BEHEM
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MELEEFRE,Fé N ALTEENERT
SOZ , B— 1B O, S BB S RIEBFZ
R EHEERKAR P SREME, B, &4
HEBEENSET  SER@REPREL, R
LERGENZEEIBL, ARG THE K%
RO b R B T UURE T E BT K LB
YT BB, AT H LR E ke h T 1%
BAUAAEEMNREE L, XENHH Ny,
SO 4 E NBEBHE AN AR b B E, Exd
165 tDNAFE B 4347 , B 45 Fh R HE 00 B 48 15 3% 41
LR O, Ho 40 8 B ( Geobacter ) ZE¥F £ T 35 T 3F
BRSEERREIBRGAEEENTR. FRRAR
WEAMAEY B ARERTNEERESN, TR
BFT & M B 77 A A B i — A SRR 46 FT B
FEEEMEY , F A RS E BR BRI
HEY R R > (6],
5.2 HHREDEFRSSHRESBITRNSH

BAER Rk b FEREB T R T2 0 H
FARER(AEETFASE TNRARRE A
A RENBERE, REZE 1~ 100 pm2Z
&) FB ek (B R T Bv 4k, TEL B2 A 2100 pm
SR T, AERR& SRALKEREE £
MMtk Rk EY S R EREE) M), X
MUK E BT, Fe* TERREBEESY %
AP BBRBEK, ERSEELBEEERNL
FEF, ERERMN, LRARRL ., SELKE
P TR A R B, 7E b BRI (RAR XK
PHEM) G TIERERENBRE, RIEFEZ S

B EAXERBETHHEESDY, ey RHEE
FEYERT , SN EEME R, R
mMERES T HEMBERTRNS M,
5.2.1 4% # 3L )7 (dissimilatory reduction) it #2 3 4%
EeBTENEW

EYRR—BEEAN—TEEORBELE,
EEREVREAARREGELSR B HEE
R B¥, HPENE R (dissimilatory reduc-
tion) Xt KRt W R EKF AR MED T LR
REZEIR, MARFFREELFEKNBEDH
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BrY! (R HER AR R ER
HERPIE, Fé*FRN FS BB THN 1
A, T NOy B IR N NO, B #5# 8 F 80 b 2,50, &
7 SO BT ¥# 6 T, R IFEN S, B, 5 8 1M
Fo TUEH, T RHRRZ N0y, SO K
B2, M ERE RIS, BiERAE—1
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EYBEERETYRE L, BISKH ()AL
YVIRAEN, EXHAERLFLEFEHREDS BE
Hat, ERIBRPHAEYRE THEELEHEAL
MR ERSBOLET RS, BARRTERA M
YT DA W — RS FROA RS
TEREZRNER, LA SRR EFNIBT
FEF A A0 14 80 B R — R R s 1 A LS),

Francis/ 2% ABFST T S MRS BEAK h i
BRERTENTIBE L, BdMETEK . RE
HMARVYRBEREAFE T HTHESR, B
Wi5E T HMEAS As, Cd, Cr, Cu, Fe, Mn, Ni R Zn
BFWRE, £ Cr, Zn fiE 818 [F (dissimilato-
ry reduction) , 81 & [ ¥ BAG W B B Banwart!?!
BFSE T — B BRI S PR R 1038 JR Sk 1 i
FHERRE . ZRIEFHIX T SRR
BB EBHBREBERN. CummingsP1%
AFEBRST Coeur d’ Alene BITLER Y BT, 8 th B JT
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FEENALEN. ERBHFETIFZHNL
FYHG&ES  HEATERENHELFHED
NETYMNEHRREE S, Kostka IR
T 838 IR 408 ( Shewanella putrefaciens MR-1, She-
wanella putrefaciens MR-4, Geobacter metallireducens ,
Pseudomonas putida WB9113) Xt S8 L A &5+ £ &9
ey R EA R, 84w 0 R
HEROESHMRXERE L RETEH . B
KEABALT 40% ~44%; BR ZHBEWAL T
26% ~46% ;M EHBEHTENR EH N, FLE
SR AIEEYELSHTR T YREHTL
MELEHIE,

VLB -7k 7 1 % B4 3 DR Pk B A BL R A% B R
Ew2 R EALA pH HCO, 894 i B 1E , (2R T R
HHHERRIE N R EEER, “EFRAONEM
AR, XEEHERTRRLEAHENES
ROEFIB 2,

5.2.2 4NEAHEBNRELRTENYW

THETTEFETREY LWEK(E)FE
i, FEEPHEG T, ek a ik aaEd,
XHEAT ,CELAENIERATRARARDY
RN, AR P HNKATE S, B
HHEAAE (R EEMITER Gallionella ) B9 1E
FHO&WEEE?E#C&G“'”]O Francis!2 12 A X BRE£9"
WA P A B & RO BRST T
RN, . MATHRAEMB SR TE&ELAE
WAEK, RETFHRKBEENK, ATHALKRAIR
RGBSR TERE KRR, ELR
WEAA/ER,As, Cr, Cu, Ni, Pb, Zn S EBRP
HWINT 30% ~ 60% . X F X b4 ol E b 5 B8
MRS, Foumied 7 S ANBBER &AL
WM (RIEEYECNERT , RRZHELE
FHAAR, BREMN, SHLROBER, AT
KPR — A MTE R,
S23HBWMBARRAPRET U RAKES
BLEWYH

(D&M () EHLY

SEMAY B RN ER AT LA — 4
BREMB =M. ERXAKE pH £G4 T, =4
BRAEN , KBIGHEELYUEETE &S
BATRS-ESKEVBRERERATE. S84
VEARBHRBEES . ERSHEEALEER
BERMHEREBRERELESE, TUERE
SR R . SEEBTHE, EEAEAT,

BEHUATRY T, XEGNRUEELRPE
25 i I

HAEVERARRAOLEAH, TUERSH
MaRmE EFESK N () 84y, FFhit—2 0
7Y BRI R AL,

(2) HEFEM FeS

EVRRY- KR HE MR FEF LIRS,
Fe3* —Fe** \S0,>—S8* %5 49 5% JF A7 b &R 0] DA 7E %F
ENENEIRFGT RE, RIBEBANERERR
R E A BT R A BB K /DR ED RS B
H SO %R R, Fe? + Bt S S fal BB KRG #L
BE, XHAESFZFLZEROEWRERRH
ERFE. ARERTILHEERNMERR
R, MY KAEREEREKE
T. &0 MEYEEIBCERS& M LB ALY
M, ERREEXFEERAREMNERT,FE 5
H,S RN i% FeS UUUEFIF M H Fe** ] L B K %
F RS IMBE RN AR Y T ARER
RAHARE, ENHEXREREREFHIE
B EEE M, Watson ™ S AR T HE
(BB R Desulfovibrio ) 7= 4 FeS X EHER
TLREBHHN, X FS ELFITREARR
—fraiE, MERAZEAHAR., HRHREX
N Fe,S KEZEXR. ATHEMENFEEMER
Fe,,SEA KB ME T, XFrBt kg4 T X
HESRAENWEERR A, HERASE
HERMBRALSH LR, R REX Hg, Cr.
Cd.Cu.Pb.Ni.Co HH MM B HERE, XF i
KHRAY RNV ERTESEERLYOENA
SRPEFERLR,

Q) EMEYHERT, &ETUESRRKE
—HF YK BERE RS, H-BRAA
A EMFRE N, EFREPHERRD LR
YEE,

5.2.4 4} & 4k i (siderophore) B 1k A

ESENMEYRAT, HEEENRHA R T
Ji (siderophore ) II/EF . AR R AR IFH AT .
B HBHER AT RS A X R A R R UEZE IR
FI T RGBT, 4 A # K (siderophore) X =
M B AR AERR, HESHRTL 100~
10750 AT, M BB BATABNER o
BSR40 & 8k I (siderophore) 2 = Hr &k 9 T HE %
AN, EMTREHESRMHAEBHESERS,
i .Ga(IM), Cr(II), AI(II), Sc, In, Mg, Mn, Ca
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%, Bemd™EAMBARPIERAMAMS &R
(siderophore deferrioxamine B) DFOB X Cu, Zn, Cd
%%#ﬁ KCu > KZn > Kego

6 s
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BIOGEOCHEMICAL CYCLING OF IRON AT LAKE WATER-SEDIMENT
INTERFACE AND ITS INFLUENCE ON TRACE METALS

WANG Fu-shun''?, LIU Cong-qiang', LIANG Xiao-bin'
(1. The State Key Laboratory of Environmental Geochemistry, Institute of Geochemistry, Chinese Academy of Sciences, Guiyang 550002;
2. The Graduate School of Chinese Academy of Sciences, Beijing 100039)

Abstract

Sediments, accommodating various kinds of metals from weathering of drainage basins and anthropogenic dis-
charges, may become a potential “chemical bomb” gradually. Microorganisms can change the distribution of trace
metals in the surroundings with their small volume, rapid propagating and huge specific surface area. Since iron has
a high abundance, for example, in the continental water-sediment system, and proper electrochemical characteris-
tics for bacterial anoxic growth, it can drive intensively the early diagenesis of lake sediments in the condition of ox-
idative/anoxic conversion. Considering the significance of iron in subsurface hydro-environment, this paper mainly
introduces the microbio-geochemical cycling of iron at the sediment-water interface and its influence on the remobi-
lization of trace metals in lake sediments.
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