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Abstract Sulfate-reducng bacters ( SRB) are prokaryotic m trooganisns that obtain energy by oxidizing omanic
campounds or molecular hydrogen H, while reducing sulfates to hydwgen sulfide SRB ocaur wilely in anaerobic
environments (e g soils freshwatey marne sedinents undemround ppelines oil and gaswells and wst layers and
harbours) where the pH valies range from 6 to Desulfovibrio desuffuricans & known as one of them ost mportantm en bers
of SRB that are mvolved n corrosbns of metal facilities nchiding alloy oil systems In practice sulfate- rich seaw ater

which is often njcted into oil wells for secondary or oil recovery will favor the growth of SRB, lead ng to more H, S
productbn, water acidifcation n oilfelds A sa consequence quality of 0il and natumlgasm ay becane worsened and ol
b bckage m ay take phece By and laige SRB-caused corrosion represents one of themost serbus pwb lans waitng being
resolved So fay M ore measures has been taken to slw down SRB-caused cormsion while sustamnable approaches w ith

bw er costhave to be developed Among these Bio-Can petitive Inhibition Tedinobgy ( BCX) is of great potential to
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controlling growth and metabolism of SRR The prineple of this technobgy is that specific agents orgmnal or actiwated
m icrobes are added to he systans and these players then campete with the SRB for source of nutriton and produce

m etabolites to mhb it the grow th of SRB In th & article we review many aspectsmentbned above and highlght the future

directons n this research field
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Fig 1 Effectsofnitrate on sulfide cycle i oilfield

hip: / Awww. ecologica cn

165

DNA,



2 579
, 16S RNA
Gevertz ' Coleville
—CVO FWKO B 16s RNA epsilon ( Proteobacteria) ,
CVO  Thion icopira denitrfcans , FWKO B (Arcobactr)
Shanm ugam L
-TeSt, 165 RNA (D esufohalobiaceae), 6- (D eltapro teobacte-
ria) TeSt D esulfonauticus submarinus (Desulfonauticus)
Leloup (20 110, 280 500an) dstAB gene ( 1900
bp) DNA , dsrAB genes Desulfobacteraceae ,
Desulfosarcihna Desulfobacterim  Desulfococcus 3 SRB
312 ( denaturant gradient gel electophoresis DGGE)
""" DGGE DGGE
, DGGE
(proteobacteria) DGGE
e DGGE  T-REFLP 12 :
DGGE 12-4 0 , 12-5 7 12-4
12-5 6 4 ’s
313 ( fluorescent in situ hybrd izaton FISH )
Jutta ! FIH PHC SRB ndocabocyanine ( Cy3)
16S RNA , EUB338 , Arch915 , SRB385  SRB385-
Db SRB, DSV 698 DSV 1292 (Desufovibrio), DSB985 (D esulfobacter),
660 (D esufobulbus) SRB SRB385 SRB385-Db
( 11% 24 )
L2 FIH ( SRPs) \
SRPs , 4 1 )
(D esu fovibrio) (D esu fotornaculum ), Archamg lobus SR Py
SRPs
314 ( temn inal restricton fragnent length polmorphisn T-RFLP)
(2l T-RFLP (SI122ZHU) 3 (S1224 S1225
S12219) T-RFLP Shannon-W iener
T-RFLP
32 BCX SRB
20 80 , GMT-LATA
) 1997 , IATA
Rocky mountan ,  63-35X10
o 36-1 :

hip: / Awww. ecologica cn



580

31

DNB SRB
DNB SRB

SRB
SRB

[14]

10—60mn ,
[26]

G iang lacomo

Eck fod””!
10mmol/L
4d

2829
Telang  Gevertz 252

B

[ 30]

Gevertz s Saskatchewan
W right
[31]
Londry[ .
50mm ol/L ,
50mmol/L

, DNB

, DNB,
SRB

, (S :NOs )  1:10—1:4Q

90% ,

: 38d
27d

(RsGP) Coleville
Thiam icospira sp. CVO,
Coleville Smmol/I.  NO;,

4 , 40mmol/L
SRB

50mmol/L
, SRB

, 16mmol/L

[33]

hip: / Awww. ecologica cn

Londry



2 581
1
Table 1
B io-Can petitive inh bition Technobgy chemical swbiliy of fungicide
2 2
, s H it an
14 3
i SRB . Namati ™
[ 2]
SRB , , )
2 2 2
SRB , BCX . . SRB ,
) , SR B H,S
BCX ,
, DNB , SRB :
,  SRB , - ,
2—
SRB  H,S S
R eferences
[ 1] MyhrS Lillebs BL, Sunde E, Beeder] Torsvk T. Inhbition ofm icrobinlH ,S production m an oil reservoirm odel cokmn by nirate i jection
A ppliedM b blogy and Biotechnobgy, 2002, 58(3): 400-408.
[ 2] LaneRA. Under the microscope Undersinding detecting and preventingm icrob b bg ically inflienced comosion Joumal of Failure Analyss and
Prevention 2005 5(5): 15477029
[ 3] VidehH A M anual of Biocorrosion. Boca Raton Lew isPublishers 1996 37-67
4] JungGuK, Yongwook K Cathodic protection criteria of them ally msuhted pipelne buried n ©0il Corwsion Science 2001, 43 2011
[ 5] WangW, Wang] LiX B XuH B, Wu JH. Influence of biofilns grov th on onosion potentialofm etals inm ersed in seaw ater M ater ials Corros ion
W erkstoffe Korrosion, 2004, 55: 30-35.
[ 6] LiZR CoatedM etal Surface Beijing M etallirgy Industry Press 1994
[ 7] LuJ HouB L, Zheng) S XuLM. Advances on Cormsion caused by sulfite reducing bacteria  Materials Protection 2001 34(8): 8-17
[ 8] ZhangX Y, WangF P, DuY LI, YangC G Bacleria Corosion and protection i oil and gas Industry O il& GasChen ical Industry 1999, 28
(1): 53-56
[ 9] HuangF, Lu X Z Study on bacteria growth condition n alkaline-polymer flooding Joumal of Wuhan Unwersity of Science and Technobgy
(Natural science edition), 2002(1): 45-48
[10] Lu R H. Industrial circulting cooling water microbiolbgically influenced corrosion and its control I 1979 Academ ¢ Report fr Corrosion and
Protection Proceedings Beijing Science Press 1982 358 359.
[11] Grigoyan A A, Comish SI, Buziak B, Lin S Cavalhmo A, Arensdorf] J Voordouw G Campetitive oxidation of vohtil fatty acids by sulfate
and nitrate reducing bacteria fran an oil field n A rgentina Applied and Envionmen@a IM icrobology, 2008 74 4324-4335
[ 12] RemselM A, Sears JT, Stevait PS MclnemeyM J Contiol of m bl souring by nitrate nitrie or glutarald ehyde injection in a sandstone
colmn Joumal of IndustrialM kcrobio bgy& Bitechnology 199, 17(5): 128 136
[ 13] HubertC, Voodouw G Oil field souring contwol by nitrate-reducing Su furop rilkam spp. that outcompete sulfate- reducing bacteria for organic
ekctron donors Applied and Environm entalM icwobology 2007  73(8): 2644-2652
[14] Himman D O, W oford N Q, Sublette K L New m icrobial technobgy for enhanced oil recovery and sulfide prevention and reduction. Proceedings

SPE Sym Posiun on InProved oil Reeovery 1994, 1 171-179

hitp: /www. ecologica cn



582 31

[18]

[19]

[20]

[21]

[2]

[ 23]

[ 24]

[ 26]

[27]

[ 28]

[ 2]

[ 30]

[31]

[32]

[ 3]

[ 34]

Owmphan V J TaybrL T, HafenbradlD, Debng E FE Culure dependent and culure ndependent diaracterization of m icrobial assenblhges
associated w ith high- tam perature petroleum reservoirs Applied and Environm entalM icrobblogy, 200Q 66 (2): 700-711

GevertzD, Telang A J Voodouw G, Jenneman G E. Is htion and characterzation of strains CVO and FWKO B, two novel nitrate-reducing
sulfide oxidizing bacteria solated fran oil field brine Applied and Environom ental M icrobology, 200Q 66( 6): 2491-2501.

Mayilaj S, Kaksonen A H, CordRuw isch R, Schumann P, SproerC, Tindall B J Spring S D esulfonauticus auotrophicus sp nov., a novel
them ophilic sulfate- reducing bacterim solted fran oilproduction water and emended description of the genus D esulfonauticus E xtram ophikes
2009 13( 2): 247-255.

Leloup ] Fossing H, Kohls K, Holmkvist I, Borowski Cand J rgensen B B. Sulfate-reducing bacteria in marine sedinent (Aarhus Bay,
Demmark ): abundance and diversiy rehted to geochem ical mnaton EnvionmenwIM icrobilogy 2009 11: 1278-1291

Wang ] MaT, ZhaoL X, Lu JH, LiG Q ZhangH, ZhaoB, LangF I, Liu R L. M onibring exogenous and ind igenous bacteria by PCR-DGGE
technology during the process of microbial enhanced oil recovery Joumal of Industrial M icrobiobgy & Biotechnobgy, 2008 35(6): 619628
SuJ] GaoGJ] SongY T, Zhang] W ang] WangW D Research on indigenousm icrobemolecule ecobgy ofDan-12 block n ShengliO ilfield
OilDrilling& Production T echnobgy, 2006 28( 1): 37-40.

JuttaK MartnH § Willem V § M artina § StefanoM B, JosefZ Activiy and d wersity of sulfate- reducing bacteria in a petroleum hyd rocab orr
contam mated aquifr Applied and Environm ental M icrobiobgy, 2002 68( 4), 1516- 1523.

Zeng JH, Wu XL, Zhao G F, Q an Y. Detection of SRPs in njection waterof Shenli oil field by FISH. E nvironm ental Science, 2006 27(5): 972-
976

YuanSQ, XueY F, Gao P M icrobial diversity in Shengli petrolum reservoirs analyzed by T-RFLP. A ctaM icrobiobg ica Sinica 2007 47( 2):
290-294.

ZhuangW, Duan]Z ShaoH B, ZhangY, YanH Y, Xing S J Isolation of anitrate redu cing b acteria strain fran oil field brine and the mhbiion
of i with sulfate- reducing bacteria Science T echnobgy and Engmneering 2010, 17(10): 18-23

HenrkH O. M ethod for rem oving hydrogen sulphide fran oib contaning waterand equipment therebbre B iotechnology Advances 1997, 15(3/4):
806-807.

G angiacomo L. A, DanielD M. Field testing of the biocompetiive exclision process fr control of ron and hydrogen sulfides SPE RockyM ountain
RegionalM eeting W yaning 1997 125-135.

Eckford E R, Fedorak PM. Chenical and m icrob o bg ical changes n hboratory mcubations of nitrate anendnent sour’” produced waters fran
three westem Canad ian oil fieldls Joumal of hdustrklM icrobbbgy & Biotechnobgy, 2002, 29 243 254

Teklng A ] Jennanan G E, Gevertz D. The effect of nitrate injecton on the microbial canmunity i an oil field as moniored by reverse sanplk
genan e probing Applied and EnvironmentalM icrobiology, 1997 63: 1785 1793

GevertzD. Isohtion and characterzation of strains CVO and FWKO B wo novel nitrate- reducing sulfide-ox id izing b aeteria sokted fran oil field
brine APPI Applied and Environm ental M icrob blogy, 2000, 66 2491-2501

Kuenen J G Cobrlss sulfur bacteral Holt J5 ed Bergey’ sM anual of Systan atic Bacteriology, V ol 3. Baltmore MD: W illian sandW ik ing
1989 1834- 1842,

W rightM, Sper] G T, SandbeekK A. Effect of nitrate on Sulfide bioscavenging by indigenous baciera in produced brines fran westTexas oil fields
II' Proeeedings of the 4th Intematinal Petrolum Environm ental Conference Environm ental Issues and Solitons n Expbration Producton and
Refining San Anboniy TX( on CD-ROM ), 1997.

Londry K, Sears JT, Stevait P S. Use of nitrate to control sulfide generation by sulfate reducing bacteria associted w ith oily waste A pplied
M icrobibbgy and Biotedino bgy, 1999 22: 582-589.

Wang ] Zhang HM. progress in control bym icroorganisn of corroson caused by sulfate-reducing bactern  (2008-01-26) [ 2009- 12-10]. http //
www. docin can /p- 6997080 him 1

NenatiM, Mamtinec T J Jennenan G E, Voordouw G. Control of biogenic H, S production w ith nirite and molybdate Joumal of hdustrial
M icrobibbgy & Biokechnobgy 2001 26 350-355.

, 1994
, , , , 2001, 34( 8): &17.
, . . , 1999, 28( 1): 53 5.
, . . ( ), 2002(1): 45-48.
, , , , . 12 . , 2006, 28(1): 37-40.
, . . , 2006 27(5): 972-976.
, , . T-RFLP ) , 2007, 47(2): 290-294

, 2010, 17(10): 18-23
( 2008-01-26)[ 2009-12-10]. hty: //www. docin can /p-699708Q him]

’

hitp: /www. ecologica cn



