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ABSTRACT '• 

soatial iÄi^ 3nd fie,d, e*Periments were ^signed to determine the temporal and 
metal LtÄt t    T ^T^T °f baCten'a and Pittin9 corrosion of iron-containing 
meta s exposed in fresh and manne electrolytes. Abiotic corrosion was established in both carbon 

itfan^jLlT lVhVnM°n °f Vi3bie and g'^^ldehyde-fixed bacteTin S 
Z!uZ r f  ln a"C3SeS a Spatial re,ationshl'P between accumulations of cells and 
focalized corrosion was documented, regardless of the origin of the localized corrosion Both viable 

celt relt f Ce,,S Were Preferentia,,y attraCted t0 anodic re9ions on iron subsTat an 
SlSh^    I ir°ü forros!on products-The attraction' sPecific for iran. was ™re 

tasol rÄ^hy m deT™9 the Spatial distribut,'on of bacterial ce»s- Results indicate 
SSfS^ Can^°,   e m erpret6d 3S CaUSal'''e- accumu'aü<™ of bacterial cells in iron corrosion products cannot be simply interpreted as, microbiologically influenced corrosion 

to «„JaT< T Pseudo™nas SP-were used to explore the significance of bacterial cells 
to sustaned pit formation on carbon steel. Pseudomonas sp. does not grow anaerobically, and 
does not produce detectable levels of volatile fatty acids when grown on glucose. The bacterium 

d^ör^Src^"!8 of,extrace,,ular Polysaccharide when attached to a steel surface, as 
demonstrated by Fourier transform infrared spectroscopy and electron microscopy. Pit initiation 
and pass.vation were followed using open-circuit potential (OCP) measurements and current 
density mapping by scanning vibrating electrode (SVE). SVE techniques provide a non-destructive 
means to define the magnitude and sign of current densities in solution over freely corroding 
SSlr ^synthetic activity was resolved by incubating bacteria with. «C labeled 
metabolic precursors followed by exposure to X-ray film. 

rhinnHo C°f'ions 'n lh
u
e stfle medium favored repassivation (Figure 1). The medium contained 

cnionde, sulfate and phosphate ions at concentrations of approximately 1, 0-2 and 0.2 mM, 

ZZTJl\l \ T co
u
ntinUOUSly bubb,ed throu9h *» media- *" independent   investigation 

nmn^lf       f   P^ W,th aerafon or stirrin9 Produced repassivation and inhibited 
SEL hIP     J",'0«   Stl thG preSence or the metabolic activity' of aerobic heterotrophia 
Dactena had a marked effect on the corrosion of the carbon steel in a system containing the same 



■ f • 'A- 

These conditions should not lead an anaerobic environment 

m„c., Bi0?)'n,ll.!,i.0 f"Vily indica,ed b* devel°Ped *» grains of autoradiograms corresnonrfM 

SVE Results of continuous flow experiments rtft Pseudomonas sp. exposed to carbon IZl 
ftS*"* "***•* acsve bacteria wena associaLS anl *" lb 
11M,      ""^T1*1 ^-Preted as to whether bacteria initiated the anodic ste or were 

exrosul r^T^: H°WeVer in experimente in whte" °a*™ »«re labe ed prig* to 
2SS&ÄTÄEmetaMca,ly ac8ve ce,,s were pr« to j;° 

Pit propagation,   observed with either viable or glutaraldehyde-fixed cells  ream™ 

Z~7 ° 3 CfCa',eVei °f a"reSSive i0ns inside a Pit Dissolutioncurrent acts to LTatl 
comoeZ Hi°ff

n °f '0nf 'nSlde PitS> 3nd hydr0,ysis of ferrous ions maintains loJ H n competi on, diffusion of aggressive ions from pits reduces their concentration Bacteria 
colonization  may produce membranes that inhibit diffusion of aggressive o^framDitfaS 

aSÄss: äZ bacteria may ba due to iSS:«. 
one of inllSinn?/ ^r00rganisms ''" causin9 P^g corrosion has traditionally been defined as 
Si Ä^li, I-    •P,TnC8 3nd aCÜVitieS °f the 0rganisms initiate an ^ concentration 
S met   El      ,S ^c°ntro,,ed * ^rolysb reactions controlled by the composition of 
£te of t Itl     PenmentS md,Cate that the Sequence of events is subüy different and that the 
Ic^albed^Tn 9aniSmS IS VaCt re'ated t0 pr0pagat,'on- ,n fact- bacteria may be required for localized corrosion in some media. H 

carbon sl^'h fn^Tf' re,ationshiPs between Pseudomonas sp. and localized corrosion of 
ST? r Phosphate-contam.ng medium can be summarized as follows- (1) Anodic sites 

K^f; the absen
h
ce °f baCterial Ce,,S ® Bacterial ce,,s « attract to anodic 

Some Zrl IT       JiS,y Wlth the,r 9r0Wth °r t0 estab,ished anodic sites- (3) Once bacteria 
^030km   t    ^»^'on repassivation is unlikely. (4) The presence and activities of 

orZr HPH   H an°^IC
t

Slte! th3t pr0dUCe ,0ca,ized corrosion- (5) The «me required for pit propagation depends on bacterial viability: 
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Fig. I - Potential field maps over carbon steel sample exposed to biofilm. 
Anodtc sues vitiated and repassivated until one site failed tc> epaltal 

^Jont.nuedtopropasate.THepotentialdroppeLspitpZT^ occurred 


