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CYKLLECIS1 KOPO3IMHOIO MIKPOBHOTI'O
YTPYMOBAHHS MPH ®OPMYBAHHI BIOTJIIBKH HA
CTAJIEBIM MOBEPXHI 3A NMPUCYTHOCTI OPTAHIYHUX
CNOJIYK

Excnepumenmanvro dosedeno, ujo opeaninni ineibimopu xoposii 3 6ioyudrow diewo
gnaAusarome Ha OuMamiKy ducesvHocmi 6akmepild Koposiinozo mixpobroeo yepyno-
8aHHA npu PopMYyBarHti BionAiBKY Ha nosepxHi marosyzreyesol cmaai. lTpucymuicmo
YemsepmuHNHOL conl mpuas3onoaseniniro ma noxiowozo memuaxapbamamy 3Ha4-
HO 3amMpumye po3sumox cyarspamsionosatosarsHux bakmepitl y 6ionaisyi, ska
Gopmyemocn 3a ymos OOMIHYBAHHA AMOMIQDIKYBANLHUX ma OeHIiMPUBIKY8asbHUX
6axmepiil.

Kawuwuosi ¢a o8 a: koposiiine MIKpOBHe yepynoBanis, cykyecia, bionriska,
Op2AHIUHI COAYKU.

BaxxnuBuM acriekToM y AocaimKeHHi Mikpo6HOl Kopo3ii € BHBYeHHs GOPMYBaHHS Ta
(yHkuioHyBaHHs 6ionuiBKH, Ae NpoTikaloTh BioesexTpoxiMiyHi npouecu pyiiHauii meTany.
Bionnieka sx oco6auBa ¢opma oprauisauii mikpoopraHiamie 3abeaneuyye ¢isiosoriyny
Ta (PYHKUiOHAJBHY CTabiJbHICTh KOPO3iKHOrO MiKpOOHOrO yrpyrnoBaHHsSI Ta rapaHTye
KOHKYPeHTHe BHXXHBaHHA 3a Hecnpuatausux ymos [1, 11].

B koposifiHoMy mikpo6HOMY yrpynosaHHui npu ¢GopmyBanHi GionyiBKH Ha moBepx-
Hi MeTajly 3MIiHIOETbCSl SIKICHHH Ta KinbKiCHHH cKsajn MiKpoopraHiamiB, L0 BH3Hauae
WBHAKICTH MikpoOHOI Koposii metany [7, 8]. IlpucyTHicTb reteporpodHux Gaxrepiil
3abesneuye dopMyBaHHs OionsiBKY Ha MeTasneBill MOBEPXHi 33 pPaxyHOK CHHTe3y eK-
sonoJimepis, fki cnpusnoTe crabigisauii ii cTpykrypu. Busnaueno [8], o nepummmu
MeTaJjJieBy NOBEPXHI0 KOJIOHI3yITh aMOHi(pikyBanbHi Ta geHiTpuikyBanbHi 6akrepii,
fIKi CTBOPIOIOTH aHAEPOOHI YMOBH [Jifi PO3BUTKY CYJb(aTBiIHOB/IOBAJIbHHX Ta 3aMi30-
BiAHOBJIIOBAJbHUX OaKTepii.

OpnHuM i3 cniocobiB iHribyBanHs MiKpOOHOI KOpPO3il € BBeIeHHS B arpecuBHe ce-
peaoBHLIE OPraHiYHHX CIIOMYK, AKi OJHOYACHO BHABJSIOTE OIOLMAHY Ai0 BIONO0 KOPO3iHHO
aKTHBHHX MiKpOOPraHi3MiB Ta rajibMylOTb €JIEKTPOXiMiYHy Koposiio meTaany |1, 4]. Hamu
3HafineHo iHribitopu Koposii ctani 3 6iOLUHAHHMH BJIACTHBOCTSIMH B PSilli YeTBEPTHHHUX
coJieit TpHasosoaseniHiio (2] Ta cepen ximivHux 3acobiB 3axucTy pocauH [5, 6, 10]. Ilpn
UbOMY Cykuecist 6aKTepiit arpeCUBHOr0 MiKpOOHOTO YyrpynoBaHHs HOi0NJIiBKH HA MOBEPXHI
cTajli BABYEHA HENOCTaTHbO.

MeTol0 po6oTH 6ya0 AOCHIAMTH BIVIMB OpraHiyHUX iHribiTopis 3 6iouuaHOK i€ Ha
AuHaMiKy YucesbROCTI 6aKTepili KOpo3iHHOro MiKpOOHOTrO YrpynoBaHHS NPH PopMyBaHH]
6ionliBKH Ha MOBEPXHi MaJIOBYTJIeLEBOl CTali.
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Matepiasn i MeTonu. [lisi NIpoBeJIeHHs NOC/iLKEHb BHKOPHCTOBYBAJIH NPHPO/HE KO-
pO3iiiHO aKTHBHE MIKpOOHEe YrpynoBaHHs, fke 6yno BrAiNeHe HaMH i3 pepocdepn KOPOAY-
[040i MOBEPXHi MiA3eMHOro ra3onpoBoAy METOAOM HAKOTIHYYBaJbHOI KYJbTYPH Ha CEpel-
osuwi [Mocrredita ,,B”. Ckaan Mikpo6HOro yrpynoBaHHs BH3Ha4ajld METOAOM TPAHHIHHX
pO3BeNeHb NPH BHCIBi KIITHHHOI Cycrensii Ha BifnoBiAHi PifiKi eNeKTHBHI cepeOBHILA.
Cynbareinnosmosaibii 6akrepii (CBB) suminsm Ha cepenosuwi ITocrrefita ,B”,
3a/1i30BinHOB/IOBaBH] GakTepii (3BB) — na cepenosuwi Kaminenka, neHiTpudiKyBabHi
6akrepii (JIHB) — Ha cepenosui [inbTasg, amonidikyBasnbHi 6akrepii (AMB) — na m'sico-
nentoHHOMY 6yJbiioHi [9]. AcolianTamMu JOMIHYIOUHX cy/bhaTBiAHOBIIOBATEHHX GaKTEPi
(10" xa/ma) B KoposifiHoMy MikpoGHOMY yrpynosanHi € OeHiTpudikyBabHi
(108 xa1/mn), 3anisosigHoBMOBaNMBHI (107 ki/ma) Ta amoHidixysanbHi (10°) Gaxrepil.

Ky/nbTHBYyBaHHSI MiKPOGHOr0 yrpynoBaHHA MPOBOAMJH 32 yMOB nepiofuYHOro Ha
cymimi pinkux cepenosuiy IlocTreiiTa ,B”, Kaninenka, Tinbras, M'sCONENnTOHHOr0
Gyabiiony B cnissigHowenHi 5:1; 5:1; 5:1 ana 3a6e3neyeHHs €(PeKTUBHOr0 PO3BHUTKY
Gakrepifi ycix ¢isiosoriunux rpyn 3a TemneparypH 28 + 2 °C. INoganbury poboty
NpOBEAEHO i3 3a3HAYEHUM YTPYMOBAHHAM. KiJbKiCTh KOpO3iliHO aKTHBHMX 6akTepid y
MiKpOGHOMY YrpynoBaHHi CTaHOBHJIA:

CBB — 6- 10°%n/m1, 3BB — 6107 kn/ma, JHB tTa AMB — 2,5 108 K/ Ma.

Anania cykuecii KoposiitHoro MikpoOHoro yrpynoBaHHs ITpH thopmyBaHHi 6i0nIiBKH
6e3, Ta 3a IPHCYTHOCT] OPTaHiYHUX CMOJYK (KOHLEHTpALlis 0,1 r/n) Ha noBepxHi Mamo-
BYTJIELIeBOi CTaJi BHBYAJH 32 YMOB J1a60PaTOPHOTO eKCNEPUMEHTY. Jlocnigyu mpoBOAKIIH
B FepPMETHYHHX CKJASHMUX €MKOCTHX o6'emom 100 mJ, AKi 3arOBHIOBA/NM 3a3HAYEHOIO
cymimmmo cepenosuil i3 BHecenHsM 10 Mu cycreHsil MiKpoGHOro yrpynosaHus (3-x no-
60Ba KyJbTypa), B fIKi 3aHypIOBAJH TiABilIEHI HA XKL 3pasKH craai Ct3nc (nsoua
nosepxHi 24 cm?). 3pasKH 3HEXHUPIOBAIH ALETOHOM i aKTUBYBAJH Y posuuni 6N H,SO,.
[NoeTOpHICTE AOCiAIB TPHKPATHA.

IunaMmiky po3BHTKY MiKpoOGHOI acouiauil AOCHiAXYyBamMH MpH tdhopMyBaHHi
GionaiBKH Ha NMOBEPXHi MaJoByrJyieleBoi cTamni 3a npucytHocTi iHri6iTopis MikpoO-
Hol Koposii cTani — YeTBePTHHHOI coJi TpHa3oJ0a3eniHilo Ta MOXiIHOr0 MeTHJ-
kap6amarty. (mioya pedyoBHHA MECTHLHAY 6eranaa). O6Jik GakTepiii Ha NOBEpPXHi
ManoByrJenesoi ctani nposomuau Ha 3, 6, 9, 24, 48, 72, 168, 240 Ta 336 ro-
auny exkcrnosuuii. KaitTuan 6axrepiit GionaiBKu 3HiMaau y dikcoBaHuH 06’eM
(40 ma) 0,IN doctarHoro 6ydepa (pH 7) 3a moromoroio yJabTpasByKy 3 HaCTOTOX
925 kI (30 cex) amsiui 3 inTeppanom 60 cex Ha npuiani Y3M-003/1. OtpumaHuii 3MHB
BHKOPHCTOBYBAJH JJisl MPUTOTYBaHHS PO3BENEHbD.

BusHaueHHs YHCeNLHOCTI GakTepil, 0 agresyBanucs 3a 3 Ta 6 ronuH eKCnoauuii,
MPOBOAM/NKY METONOM BHCIBY i3 po3BeleHb Ha TBepAi MOXKUBHI cepefoBuula Kanines-
ka, TiibTas Ta M'sconenToHHHE arap, aHaepoGHi cyab(aTBiIHOBMOBaNbHI GakTepii
BUSIBISIA FIMGMHHEM MetonoM IlITypM Ha arapusosaHomy ¢ epenosuiii [Toctrefita
,B” [9]. KinbkicTs KoJOHi# GakTepiii BUpaxanu y KOJOHI€YTBOPIOBAIbHHX ONMHHLAX
(KYO). Tutp 6akrepiit y Gionaisui nicis 9, 24, 48, 72, 168, 240 Ta 336 roauH ekcno-
3HUii BU3HAayYaJ¥ METOAOM IPaHHYHHX AECATHKPATHHX PO3BEAEHDL NPH BHCiBi cycnensii
Ha BiANOBiAHi pilKi noXuBHI cepenosulia. UnCe/bHICT 6akTepii nepepaxoBYBaJik Ha
1 cM? noBepxHi MeTaneBoro 3paska.

PesyabTath Ta iX 06roBopeHHs
Micast 3 rox ekcroauuii y ckaaai GionuiBku, o ¢opmysanacss 6e3 Ta 3a NpH-
CYTHOCTI OpraHiYHHX PEYOBMH, BHSIBJIEHi HeHiTpHGiIKYBaNbHi, 3a/i30BiAHOBMIOBAJIbHI
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Ta amoHidikyBanbHi 6akTepii. [Ipu ubOMY HOMIHYIOUMMH rpynami GakTepiit € AMB
ta JIHB, KimbKicTb KOJIOHi€yTBOPIOBA/IBLHHX oguHuub Ha | cm? BiAMOBiMHO CKaAanae
(98,9 + 1,6)-10°Ta (77,1 = 0,8)-10°y kourpoai, (113,1 = 1,3)-10° a (103,1 =
1,1)-10° 3a npucyTHOCTi MOXiAHOTO meTuakapbamaty (126,50 =% 0,6)-10°ta (113,1 =
0,5)-10% 3a HasBHOCTI yeTBEPTHHHOI coti. UHCEBHICTD 3BB y mocaimkeHnx GionuiBKax
NMPaKTHYHO OJHAKOBA Ta cTaHOBUTH 65,4-10° - 71,7 102 KYO/cm?. CniBBigHOWEHHS
yncenpaocti JHB: 3BB: AMDB cknanae 1,2:1,0:1,5 y xonTpoui, 1,4:1,0:1,6 B nocnini 3
noxigHuM MeTHakapbamary Ta 1,7:1,0:1,9 — 3 4eTBEPTHHHOIO ciI0 TpHa3osoaseniHiio.
OTXe, HasfiBHICTb AOCJiIKEHHX iHriGiTopiB CTHMYJIOE picT AeHiTpHiKyBaNbHHX Ta
aMOHi(iKyBaJbHHX GakTepiil y GiomisLi.

Tpu 36iabILEHH] Yacy eKcro3uLlii 40 6 roaxH Y KOHTpOJI yyceNbHiCTh AeHiTpudi-
KyBaJIbHHX Ta 3a/1i30BIAHOBIIOBALHUX OaKTepil 36inpuryeThes B 1,3 pasH, a amoHidi-
KyBaJbHUX GaKTepiil 3MEeHLIYyeTHCA B 1,4 pasu. ¥ mocnini 3 noXigHHM MeTHAKapbamarty
yncenbHicts JHP 36inbuyerscs y 1,1 pasy, a 3BE Ta AMB amenmyetbest B 9,7 T2
1,2 pasu. ¥ mocniai 3 YeTBEPTHHHOIO CiJIII0 TPHa30J10a3eMiHilo yucenpnicte JHD He
sminoeThes, a2 3BB ta AMDB 3meniuyeTeCa B 4.4 ta 2,4 pasu. [IpucyTHICTb OpraHiyHHX
PEYOBHH MPH3BOAHUTD 110 3MiHH ¥ KiJIbKiCHOMY CiBBiAHOIIEHHI KOPO3iHHO aKTHBHHX 6akre-
piif y cknazi arpeCUBHOrO yrpyroBaHHs 6iomIiBKy. [TpurxiyeHHs 32/1i30BiAHOB/IOBALHKX
GaKTepiil KOMNEHCY€EThCS 3HATHAM PO3BUTKOM JeHiTpUiKyBalbHHX T aMOHiikyBa/bHHX
GaxTepiil, fKi 3AaTHI TpaHcOpMyBaTH nepeHHHI cy6cTpaTH, CTBOPIOBATH aHaepoOHi
ymoBH Ta 3abe3neyyBaTH HU3bKUI OKHCHO-BiAHOBHMH MOTEHLa/ [3].

JliHamika YHCeJBbHOCTI GakTepiil KOpO3iHHOIO MiKpOoGHOrO yrpyrnoBaHHs Yy HioniBLi
Ha TOBEPXHi MaJIOBYT/eLeBoi cTaji npu KyJbTHBYBaHHI BilL 9 no 336 rox HaseneHa Ha
puc. 1 Ta puc. 2.

o O

~N @®
O TR e =]

[lecaTkoBUiA Norapuctm
dinbKocTi GakTepii, krvcm 2
VLTI TT LA LTS LSS ST SD
EALETLLIE LTI TIITIII s

o~ N W H

9 24 48 72 168 240 336
TpuBeanicTb KynbTMBYBaHHA, TOA
SOHE D386 BAMG mCBB

Puc. 1. Junamika KinbKocTi GakTepiit y Gionnisui Ha noBepxHi masosyraeuesoi cradi
Ge3 opraHiyHHUX CNOAYK

Fig. 1. Bacteria quantity dinamica in the biofilm on the low-carbon steel surface
without organic compounds

IMicais 9 Ta 24 rog eKcnosuiii B KOHTPOJI nominyiots AMB, micas 48, 72 Ta
168 rog — [HB, nicaa 240 ron 3HOB AMB, a nicas 336 rog AOMiHyBaHHS Hakrepiit
ImeBHOi exosoro-TpotiuHoi rpynH He cnocrepiraetbes (puc. 1). MiHIMyM 4YHCEJBbHOCTI
32/1i30BiNHOBJJIOBAJIbHHUX Gakrtepiit (1,7- 10% ka/cm?) 3adikcopaHo micas 72 ron
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KyJbTHBYBaHHS. Cnip BiA3HAYWTH, WO cynbcpa'rainﬁoamosanbﬂi fakTepii — HaiOIbLI
arpecuBHi 6axTepil KOPO3iHHOTO MiKpOGHOro yrpynoBanHs, BUSIBJIEHI Y KOHTPOJI Yepes
24 rop eKCrno3uLii, 10 Y3ToLKY€ETbCA 3 [8]. OTxe, B pesyJabTaTi cyKuecii yTBOPIOETHCA
KOPO3il{HO aKTHBHE yrpynoBaHHs HakTepili, iKe € YHHHUKOM Giokopoaii crasni.

3a npucyTHOCTI MOXiAHOTO MeTHJaKapOamaTy npu excrnoauwii 9 Ta 24 roi AOMiHYOTb
amoHiGbikysanbhi 6akrepii, TpH 48, 72 Ta 168 ron — neHiTpudikyBaabHI HakTepii, nNpu
940 rop uucenpHicte AMbB Ta JIHB apiBHIOETBCA, A micsg 336 roa — AOMiHYIOTh AMB.
BusnaueHo OBa MiHIMyMH yuCeJbHOCTI 3a/1i30BiAHOBIIOBAIBHUX GakTepiii — npu 24 T2
336 ron (puc. 2 a). 32 NPHCYTHOCTI yersepTHHHOI coi p# 9, 72 ta 168 roa NOMiHYIOTb
IIHB, a npu 24, 48, 240 ta 336 roa — AMB. Tlpu uboMy MiHiMaJbHA yHCeJbHICTb
3aJ1i30BiAHOBJ/IIOBAJIBHAX GakTepiit y cxnani GiomuiiBKM crocTepiraeTbCs micas 24 Ta
72 ron ekcnoauii (puc. 2 6).
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Puc. 2. Junamika Kiabkocri Gaxrepiit y Gionaisui Ha noBepXHi ManoByraeuesoi craai
3a MPUCYTHOCTI OpraHiuHMXx CnoayK: a — noxinne MeTuakapbamary, 6 — ueTBepTHHHA
ciab TpMasoaoaseniyito

Fig. 2. Bacteria quantity dinamica in the biofilm on the low-carbon steel surface
in the presence of organic compounds: a — derivative methhylcarbamate; b —
quaternary salt of triazoloazepinium

Y 6GionsiBui, cpopmoBaHii 3 MpUCYTHOCTI MOXiAHOTO meTHJaKapbamary,
cynbcpaTBinHosmosaani GaKTepii BHABJSIOTBCA Yepes 168 ron (puc. 2 a), a 32
NPUCYTHOCTI yeTBEPTHHHOI coJi TPHA30/10a3eniHilo — JIHKLIE HEPe3 336 roj eKCMO3HLil

(puc. 2 6). Lle moxe 6yTH MOSICHEHO OiOLUAHOIO Zi€10 MOXiZHOro meTHJAKapb6amary Ta
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YeTBEpPTHHHOI COJIi TPHA30J10a3€MiHI0, 110 MOKa3aHo Hamu panime [2, 6]. [Ipu ubomy
yeTBEPTHUHHA cijib Mae Ginbllly GioUMAHY Mil0, 10 Y3rOMKYETbCS 3 YACOM NOYaTKY pO3-
BuTKy CBDB.

3a NMpPUCYTHOCTI OPraHiyHUX croJjyK OionJiBka GoOpMyeTbCs Ha TNOBEPXHi MaJjo-
Byr/eueBoi ctasi 6e3 yuacTi cynbdhaTBiIHOBIIOBANBHAX GaKTepii, 10 MEBHUM YHHOM
MOACHIOE iHriGyBasbHy Oil0 PEYOBHH 3a yMOB MiKpOOHOI KOpPO3ii: 3aXHCHUA epeKT Aas
yeTBEPTHHHOI cosi TpuasosoaseniHito cTanoButh 74,0 %, A5 noxiaHoro MeTHiKap6a-
maty — 71,8 %.

OTxe, nig yac pyHHYBaHHS MeTasly 3a/IeXKHO BiJl CKJaly arpeCHBHOrO CepeloBH-
wa Kopo3siiiHe MiKpoGHe yrpyrnoBaHHs NPOXOAMTb CYKLUECIHHHA LMK/ NOMIHYIOUHX rpyn
bakTepiii. Ha xoxHoMy eTani cykuecii ToMiHyI0Tb Ti rpynu 6akTepii, Aki Hai6iabLLOI0
MipoI0 ajanTyBajJHCsS K 10 YMOB iCHYBaHHA, Tak i 10 TpaHcpopMaLil HasBHOTO MXKe-
pena xujieHHs. JlomiHyBawHst Gakrepiii meBHoi ¢isiosoriynoi rpynu y MikpoOGHOMY
yrpyrnoBaHHi CTBOPIOE ONTUMANbHI YMOBH JJISl PO3BUTKY HacTynHoi. Lle cnpusie B3aemMo-
BUTiIHOMY QYHKUIOHYBaHHIO KOPO3iiiHO HeGe3neynux 6akTepill y MiKpOGHiH CYKyMHOCTI.
EkcnepuMeHTaNbHO NOBEEHO, IO YeTBEPTHHHA Cifb TPHA30J0a3eniHilo Ta MOXinHe
MeTHaKap6amaty 3 6ioumanoio nielo moao CBB BnumMBaTh Ha AMHAMIKY YHCEIBHOCTI
GakTepiil KOPO3iiHOro MiKpOOHOTO YrpYIIOBaHHS NPH GOPMyBaHHi GiOrJIIBKY Ha OBEPXHi
masioByrsieuesoi crasi. IIpucyTHiCTL OpraHiyHMX PEUOBHH 3HAYHO 3aTPHMYE PO3BHTOK
cynbhaTBinHOBMOBANBHUX GaKTepilt y 6ioniBui, ska HOPMYETbCS 328 YMOB IOMiHYBaHHS
amoHiiKyBasbHUX i AeHiTpU(DiKyBaibHHX OakTepili Ta 3abesrneyye 3axXuUCT CTaji Bil
Mikpo6HOI KOpo3ii.
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CYKUECCHSA KOPPO3HOHHOI'O MHKPOBHOFOQCOOBLU‘ECTBA nrPH
®OPMUPOBAHUH BUOMJIEHKH HA CTAJIbHOH MOBEPXHOCTH B
NMPUCYTCTBHU OPFTAHHYECKHX COEJJMHEHUWH

Pedepar

TlokasaHa CYKLECCHS KOPPO3HOHHOro MHUKPOGHOro coobuectBa GHOMJEHKH IPH
paspylIeHHH CTand. DKCIEPHMEHTANbHO YCTaHOBJIEHO, 4YTO OpraHHYeCcKHe BeLIecTBa
¢ GHOLHMIHBIM AEHCTBHEM IO OTHOLIEHHIO K Cy/b(aTBOCCTAHABIHBAIOLIMM 6akTepUaM
BJHSIIOT HA JMHAMHKY YHCJEHHOCTH MHKPOOPraHH3MOB KOPPO3HOHHOTO MuKpo6HOro co-
obuiecTBa npH HOPMHPOBAHMH OHOIIEHKH HA MOBEPXHOCTH MaJIoyTJIePOAHCTOH CTAJH.
TIpucyTcTBUE YeTBEPTHIHOH COJIH TPHA30/I0A3CTHHUA 1 NpPOM3BOJHOrO MeTH/IKapbamaTa
3HAYUTEJIbHO 3afePXKHBaeT PasBHUTHE CY/Ib(PaTBOCCTAHABIHBAIOUIAX 6akTepuit B OHO-
f/IeHKe, KoTopasi GopMHpyeTcsi pH AOMMHHPOBAHHH aMMOHHUGUUMPYIOILIHX U NeHUTPH-
uuupyomux 6akTepHil, # oOecneduBaeT 3aUHUTy cTand OT MHKpOOHO# KOPPO3HH.

KniouesBb e CJ OB a KOPPO3HOHHOE MHKPOGHOE COOOLLECTBO, CyKUECCHd,
GHomJIeHKa, OpraHHyeckHe COeHHeHHUS.

N. R. Demchenko, S. V. Prichodko, 1. N. Kurmakova, A. P. Tretyak

Chernihiv Shevchenko State Pedagogical University
Getman Polubotok Str., 53, Chernihiv, 14013, Ukraine

SUCCESSION OF CORROSION MICROBIAL ASSOCIATION
AT BIOFILM FORMING ON THE STEEL SURFACE IN THE
PRESENCE OF ORGANIC COMPOUNDS

Summary

The succession of corrosive microbial association of biofilm at steel destruction
is shown. It is experimentally determined that organic compounds with biocide
action influence on the dynamics of bacteria quantity corrosive microbial association
at forming of biofilm on the low-carbon steel surface. The presence of quaternary
salt of triazoloazepinium and derivative methylcarbamate considerably detains the
development of sulphate-restored bacteria in biofilm, formed under condition of
dominance of ammonifying and denitrifying bacteria and provides protection of steel
from microbial corrosion.

Key word s: corrosion microbial association, successions, biofilm, organic
compounds.
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