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1 MBI R FRIZhEE S 5 2K

WAL E JF B (sulfate-reducing bacteria, SRB)B—XLIEHILEY(ILEER T
BYREHLAY(LEE B IR B i FHHE, BRI R MY
1B, EAR—IaEERN, MENEAHRITIRRMEYRBNER, £E
41 5 % (Bacteria) Fil ity ZH B 38 (Archaea) ) 5 N IR E . ZEMEVEBRR
RIS, MEEE, TSR, EEHRARREFNRER P REETEERA,
B S EAE WS ARZ RIFAERERNHEERXR. B 20 4 60 £, SRB
ATRERER AR R e AT EE, 90 FRBEMEELET SRB &
S5R&MRROEMERE, 8T RIERRITFEEE, |8 T AN AEE
BRAATEIAR,

A FEIIE SRB FEHIIRIL2AEAR F AI1ER . SRB MK RA R E MT%E
AP

1.1 i R b it JE B ) Th RE

SRB FE4A TRy S, WA, . METRIHIRLEEFEEE
Fl. F&f, SRB RFERLTR—RFIEE, WEFRKRELES, SRB BB
7= B Be i 3 e T U EUE A R = I R, SRR R R S
H,S; ZERMFARS, SRB BEEALEFbelas | IR BR L (souring) 1 B AR i 5
(Eckford and Fedorak, 2002); SRB it 8BS HAth 4= YAH EAE B T R B4R 55
eI M A SRB HRFFRZHBEIF WA LIRS, BEBILLRAMISENRE,

1.1.1 SRB fEMFk L FEIRPHIER

1.1.1.1 SRB {28 & 3R P & WAL & 5T iy M g #4915 A

SRB FEBKIT R MEIC R B9 HERIL2EE3F 2 B 258 /E F (Purdy er al,, 2002),
Hi SRB BB AN ELELR CO, Fl H,0, 05 & &
(Thermodesulfatator) FIE R BT FT B /8 (Thermodesulfobium), iX%¢ SRB FEAE
EBROIBRAFGT, RR. BENARE., HREZIEBFETIFRYS, L
A VBT k@ SRB ¥ 52 i (Jergensen, 1982), AR E/KAFHRGEF,



2 BUKREUC TG BRER R R B A 5

50% )8 HLAY W A0t R E 1 B AR ER A R #2 5¢ A9 (Kiihl and Jergensen, 1992).
HFERTR K LA P W EERAL, SRB E&5E T AMMHS ZXE,

ZAER, ANMT—HIAN SRB MFh28/0 H R BRI FZLBRS AR A K . F5E
., SRBEFAEISY A EEEMLIRARBEfEZREY:, BFIRRZ SRB A
{EA] LR A B R A0l EFERA I B FEE, T BSR4 A LA BUW
YR, #5tit, SRB ATLAFI B YURY AL 100 LA (Hansen, 1993), 5
Ab, FEGRAH FZAMBRELRT, 3ok SRB HEfkA] LUESTBILER, DRk
EYHER FHEMBFZE, BXABRNKREGERE; HANKER
(Desulfovibrio, Dv.)FF HIFR > EARREGE LAREGR . ERBR . HMM 2 ENIEEHR
FHbA; R PRAE W E R ER L AR ER EL I AL R DL RS RE &, AL
BRTAE Y B S E BEAE R FHbA U e es 7324k . ALk SRB BEBLIHIA
¥ (Goorissen et al., 2003)F1FEMH(Rabus ef al., 2000) Ak IRHITHRBRER R E IR , B
A iREERH N A BRE (Archaeoglobus fulgidus)BE LATE 2 E: #1741 (Labes
and Schonheit, 2001),

FEBMIEVRRAMEAME TR FERS . BErEE T ATFE#X
ik 50 SRB, SRR EALEIZ B K+ SRB RIS, ELSE
a2 BB MR MR A% 1712 BTEX(benzene, toluene, ethylbenzene xylenes)ft& 4
(B, BE, 2%, ZHR)UREZREEFRGEE. B, 3E. 5K SRB (Douet dl.,
2008), MHiEAZZ, B L SRB BEH LLR A ME—BRIFA K (Rabus er al., 1996),
X4 7R B A ARAT] 8 B SR R P AL 7 A DR R 4R T AR

B 7RSS, A VAL St i L SRB & KA VIBRIEFIEER . 28R
BEEHE Desulfocystis glycolicus BIEEE AR CO,, F74: H,S(Friedrich and Schink,
1995); AJL¥k SRB REBAAIWMAILAY, W—HETMDSMO)(Jansen and
Hansen, 1998), %88 EALIR BT B (Desulfotignum phosphitoxidans)F: Z REMEIE
HE AT BEERELRF BB R, M7 k2% B £ R4 K (Schink and Friedrich,
2000), Dinh %$(2004) #iR T 3 BRHT R IAIRES Kk B AL R (Fe™HH) SRB, —
¥R AR PR AR 40 B (Desulfobacterium corrodens), HHHENRHRINE . THEERM
#&, XJL#K SRB XIHiBeEh 9 f R R AK#E T XTI EA L, R T EEMBEREL A F
HESk B E LR

Fsh, B, SRB ZERERKMT AT b -84, L SRB RE
FEfEA T A A Z B (PCB)., THER ., BILRGFFVILEY, FTUERNS
PAERRGWEDER T RRAEEEEM.
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1.1.1.2 SRB £#fEsr g4 BT £ EE2PHER

1) SRB 7 5 18 2 o 1y 3 AL

HBRERAFE ST, BRRTENRREMER, REKPHEEHARE
F2Z—, SRB ZEMMREEFLRPEAMFHIER. BERE: RAESEYRELNE
FA7 GBiL JF(Postgate, 1984a), RIBMMBRELMIRA LN, MAEYHIMBRILEIRAEM
TR A (Peck, 1961): —FiR FALBUBREREE L )R (dissimilatory sulfate reduction); 7
— 2 Fl 1k B R £E 16 JF (assimilatory sulfate reduction). AL TR EREL £ R /2 SRB
¥R BB RER A T = (Widdel, 1988), SRB Hfbr THHAIKGHE T, Walh T
BERBRLEE TR AMERE, R FFHRadBEP S ATP, MBRIEZLRE
FREY T IFEFFRF O, M/ER, FrLithRmBRErr ., mEMLERBREER, ¥
WBEATEA A MRS, BRARNNRERIERERTEYEREIAI NS
Bo

SRB LAV MR EL L R B BOK R S B R A BB W, EBKP, |
FHBRELRIFFFE, 54 SRB, SRB HIHBA B KA S RFEME, BT 5™
RSB FHES, BB EBRSE HS, MBREASEEERN, BERA
RN, WRAFE, TURREMNHHASEEXNTEERGEE. AT, &K
ERmBREEH S E BRI RN RE, RSERERGF TEEF I, #m
WEEE, FFUER (/KR RRERME) (GB3838—2002)8L5E I~V /KK
SO/ WREHAE#E 250mg/L, T, BESMBRIENEKGEBELBIIAIIY
WXL

Hoh, NTZEBITHHRITRERLAE, PREmBRERE KBS R P =R
ALY ES BT, HAMEIMERNA, FEZETP SRS
AR FRHR TR A B, (ER3EEQ003)5 X S E S MR NAVLE KPR
BT S AR s A R, REMBRERE R —im R —Hie T, #ahi
BREL R IR NI 28K SO B ERERALY), H# AHE4 COD ¥4kl CHy; Exthsfh
RIE NHs 54k NOy™, 34 /K Elf Z Rl i b R #% ; ZERRHR
AL A, BT AR AR BB AT B (Thiobacillus denitrificans)[R) A i BAR B EIZH
E, B NO;#LHRSR . STHAL B, NMSHBEKHRK. &, BELH
BrE H .

2) SRB £ E £ & 77 J 1672 ¥ i fi A

LA ERS, PETRRHNESRABSHEYR, X8H EY RN
HEHBCE W IASLE S ESS, FIREYRATERE, Hit, #EHmaExE
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BREKAARER. EFR, MEVERERBERFIERABRBEZDEN,
W5 EZB, SRB R T X BAFMEA LA EEMERI, EZRFRTEEFELR
FHEBAEETRER, SRBIFHESBRISRMIBER TR FE-LR: © i@ SRB
RIRIEHE R E RIS, MM SESREERN, HERBHTRE, RE
T YT B RTIE R ; @ it SRB WITER, # T E SRR BGELHRILY)
FRAESRYBNELSET, FEEEENESRE R T E R ARG
KRN EEF, BLCESHERESRE TEER; @ SRB 4IEIE AL DR
RBRSE&RILEVERES, THARER, HEERUIME, #H—BRMKMEFTT
BEHSRE PR ; @ SRB FLEMHEFRESIERBESRBRHIIHAMED.
SCEYREA, SRB AN E SR 15 YRR TR b H AL FH A B A8 e 3 AU R 42
EEEMEFAE.

SRB Ui, EREAFEF=ERENRILY . IEHREYVESESR
BT4E, BEAEKUIE, NMREEKEFREPHEENES BT, RER
RIBEBRINEE =25 ) HoS Tl 5 E &R IS FiR RN A R E CF 97 BibeEE
HPED) ., MACBOESE ). BRALSEOEET ). ML AR ILER (Miller, 1950), HEE4E
TIEFFA R ILE (D, desulfuricans)F=4 ) H,S Al SHMN N E S B4 Mk
RORED)FIBRALH (B8 )(Vosjan and van der Hoek, 1972). SRB A5 HET
I — R — KRR IR 5% 7ERFE B O T B SREERALER AT B
Ax,

T X4 BRI ERERKA07°~10"gL), BMNBEBRTEREEES
RUR—IRENLE. EFABRARZER N SFFEESRAOKETEY
BEEf, SRB =4 H,S, REfERMHSRHAB FRETE. BIRE, AMTRAR
AR E T EEBM TR EMNBRT BKFHEESR, BET BN
W HE S BT HoK P FENES B Brierley ef al., 1989). MF FHFNAKH)
BAREMERBHERN, 7EBETRY F ] LI d SRB /ERF=4 /) ZnS.
CdS. CuS F1 FeS (Jackson, 1978). H4b, WILAME L SRB ZE[RE | HKH A
(Hammack and Edenborn, 1992); 7E7 H 2 B 15 2|/ SRB FJ LA %5 K £ el il
U¥E (Panchanadikar and Kar, 1993).

AEECLEA PR N BKFEE RN ERRHET T 5 (Dvorak ef al.,
1992), fif 2 M —ZHREE NI RN AF A ERE ZBRHL T /K P I EE £ /& (Barnes e al.,
1992), & Al Tl KA B2 =AM ESRRADERES WK, ABR
HIRA T H [E % (Wasay and Das, 1993), R /5 BES R G HILE PR MkE
W, B EYRBETERNS R TTIRBRLSR, BHTHESY EETT,
R RGBSR X e & BRI AL MR B 5B

A4 SRB ifREE N BHRE A B FHB ISR TR, MELFRAETR
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ERERERE. =MERALTHICE, AMEEIERE, S5%E, 4

AR E, AAREUE, MEANBEKPERERR, REHER. HIREEHN,

SRB AR B A EEEM, Fude % (1994)iftiEd—F SRB (IHE

EEvk, BEAMRBA Cr(VD)EERES . Francisco % (2002)M\ & Cr HiEHE IR+

SEBP 48 MHEE, KR 6 KK, 4% E BT Acinetobacter

Ochrobactrum, FRHIBT AR EPHMENE GC FE 2K HHE. 2T THE

BRXT Cr(VDBSHLHEFIE R RE /7, BR T 2 R #RLSH , HoAbAYERRETE Immol/L A9 Cr(VI)
hAK, EEEMA, A REERETEETE 2 mmol/L Cro(VD)FAFE, FHEEEEIFIT

AH Cr(VD)o 1EENAIEIFLEE Cr(V)HFAR—KERIME—RFIE, FTRERXE

SRR BEERFEE S T REREVKFEBRER , 5 ZER AL Cr(V)
BIBE S - Michel 25 (20013 T AAR K B J&@ AR B 1 28 )& (Desulfomicrobium, Dm.)

# SRB, HE TR Cr(VDRIHER . IARTE SRB 1, #HJR Cr(VD)EIEES BB

W, HA, WEUBRREE (Dm. norvegicumyB BB H) Cr(VDIEJRE, X—HKRE

TEM R 500mmol/L HIS&EREPAEK . AT EMNAREER c FEEHN, HEBHK

BEH 4 KM ZLE (heme) 4N B E ¢ BITEMER S E M IKE (Dv. vulgaris)E Bk

Hildenborough(4 heme c3)l ZBRE Wi HR H B (Desulfuromonas acetoxidans) (3

heme c3)BJFIfE. B ARTHEBEHMRAE o MIHMBRMARER, &R

EHEREREREEPER ML E (heme)RXBHE T, LHFEA, HHILBREE

TR, FEBBRERFEMITEOL T , 48 /Nest I 88% 1) Cr( V) EX 8 i J (Smith and Gadd,

2000),

T A 5 B R B IR B K . Chang 45(200 1) S& [ 35 28 7 BF N # X & 4h
SHAH T KB T TR, ZBHEP A4 EFEK SRB, &I SRB A] LUET R
BB R AT BRI R AR ERAE [F AR B 0 sa REW P 4o, ZEAR BV
BE(<302 ppbV) ki, FEEEBHGIRE B (Desulfotomaculum, Dt.), TiTES
Ah(>1500 ppbykfk, BRI— 1 BFBHRERFFIRMUER, RAREDAER R
SHERERNFRPEARFNEM.

bR THEAHRAY 5SS RBE FERITES, SRBARSERILEYWANLES.
Bridge %£(1999) & 8L, HiHLERE B (Desulfococcus)i)—Eep2sn] DL B3 45 &4 Fn
%, SRBEARAFRPEESTEREYE, XSAYBEEMENRER, LR
AR AKRER, FBERUIE, #—PRKEPEtERE FRIMKE.
Labrenz %:(2000)% 3L SRB A=Y+ A K& ZnS /NIRL, BN SRB 7654
VIR B EE/EH ., White f1 Gadd (2000)% BLZE &4 B F B9k & P T B
SRB A= YIIERERE T KBHALH .

@ 1ppb=1pgL, T
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1.1.2 SRB Z5mEMEUREN

BEREhE R B R 2 SRB RER ST PRI EHLR L, SRB & 5F5E
B R E Y AR LS4, B 1-1 512 T SRB 2 589 E L7 )i (Barton, 1995).

Nz COZ

! /\T\lc /\l

e +H s° NH3

AHBEY HIEAEY Al A H.0
Se0;% (Vo Fe*' Hg° G
R u* Fe*' TSR cr*

A 1-1 HMELRESSHLFREIR

1.1.2.1 FR&GFEMAER

RENERETFEYE HRBZBATHER ., FREPROFEERFELSRE
. B LUR T 54 ERENHR . AREEESRRE®ZIIRLA, X
VIREBEE/, RFERMMHg) SR, BIHIKRA 50~100 £, M HFEBHRE.
TKIREE R B SR A T REXT A REERR W B . B — Mt TALREE LR, &
HAEYERERAMEYHEENEYRRIER, BREEAERRR, YAKKNE
ERWE R —EBREE, S5 RPRMESPEE, EEMESET. KFE
W, RGP EATEREMREWERTHTH., MAEDEKAEROFERHHE
E—IXegsat, cRFETARABEIREAYZIRMMHEEREL, W
Hg** ——>MMHg/DMHg , Hg>* —— Hg" (Robinson and Tuovinen, 1984), K&K
WY, AERERTFEHEY, MAUELRERMTRREMAR. Hb, REW
SRB #A N R R EE MY (Gilmour ef al., 1992),

Berman %£(1990) #8712 B B BRI BRI B AL AL R 0 BRI Ap I Ak AR
FRUSEREGEER B LM, ZEERRAERKN, UBEKENFRZRL
VERRAABEPRE S, B2 YA RIREmRBRERFFR A KA, KEZIIERE
K. Ekstrom F1 Morel(2008)0f5T R 5E 2 E LA SRB MIEELH LA SRB



