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Influence of SRB on Corrosion Behaviour of
AZ91 Magnesium Alloy in Two Kinds
of Culture Media
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Abstract: Soaking method, SEM and EDS analyses were applied to evaluate the influence and mecha-
nism of sulfate-reducing bacteria (SRB) for the corrosion of AZ91 magnesium alloy in two kinds of
culture media. The results show that, SRB can adhere and grow on the surface of AZ91, and then
form a biofilm. The biofilm inhibits the corrosion of AZ91 at (3041)°C. The biofilm formed in the
culture medium with (NH,),Fe(SO,) « 6H,0 and C;H;O; is loose, and plays a weak protective role
for the matrix. Furthermore, Fe*' ions in (NH,),Fe(SO,) * 6H,0 improve the metabolism of SRB
significantly, however, they can form the deposition of FeS, which accelerates the corrosion of AZ91.
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Table 2 Average corrosion rates of AZ91 immersed in the
1 four solutions for 14d, respectively
Table 1 Composition of experimental solution

Composition of experimental solution

Solution (NH,)2Fe(SO,) »
API Ce Hs O
sample 6H, 0O ) SRB
culture 0.1g/L
0.3g/L
-0 + + + —
1 + + + +
11-0 + — — —
I + T
1.4
XB-K-25

Sample Average corrosion rate/(mm * a~!)
-0 3.979
1 2.914
11-0 0.221
11-1 0. 187
2.2

14d .4

1, -0 .
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1 14d 0 (a),F1 (b),I-0 (¢)  IF1 (D
Fig. 1 Surface morphologies of sample I-0 (a), I-1 (b), II-0 (¢) and II-1 (d) via

removal of corrosion products after 14d immersion

2.3 11-0 s H.S 0
14d
; II-1 . -0

’ NH4 MgPO4 .

2 14d o (a), 1 (b), 10 (o) TI-1 (d)

Fig. 2 Surface morphologies of corrosion products of sample -0 (a), -1 (b),

10 (o) and II-1 (d) after 14d immersion
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Fig. 3 XRD analyses of corrosion products on sample F-0 (a) . C,0,Mg.AlLP,Ca,Cl  K; II-1
1 (b, 10 () and TF1 (d) surface after 14d immersion Cl, 11-0 .
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Fig. 4 SEM micrographs of sample I-0 (a), -1 (b), II-0 (¢) and II-1 (d) after 14d immersion
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Fig. 5 EDS analyses of sample I-0 (a), I-1 (b), II-0 (¢) and 1I-1 (d) after 14d immersion
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Table 3 SRB cells number in biofilm and SRB medium. and pH values of solutions after 14d immersion
Sample -0 -1 11-0 -1
Cells number in solution/(cells « mL™1) — 7.52X107 — 1.45X%10°%
Cells number in biofilm/(cells « cm™?) 6.53X107 1.05X108
Initial pH value in solution 7.20 7.20 7.20 7.20
pH value in solution after 14d immersion 8. 89 9.06 7.85 8.19
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