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Effect of Mold on the Corrosion Behavior of PCB-Cu
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ABSTRACT: The work aims to study the corrosion behavior of mold on PCB-Cu in tropical forest environment. Two fungi
strains with the most high occurrence frequency, Fusarium solani and Daldinia eschscholtzii were selected from surfaces of
PCBs via PDA culture . The dry weight method was used to study the effect of Cu®" on biological activity. The biofilms on sur-
face of PCB-Cu were observed by SEM and the polarization curves were adopted to investigate the electrochemical corrosion
behavior. After 6 days, both fungi strains could form biofilm on PCB-Cu surface and accumulate corrosive products at myce-
lium concentration. At the same time, the increase of Cu?" concentration in thin liquid membrane could inhibit the growth of
bacteria. Compared with aseptic group, both strains could inhibit the increase of PCB-Cu self-corrosive potential E., in the

carly stage and the decrease of PCB-Cu self-corrosive potential E.,, in the later stage. After inoculation of fungal spores on
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PCB-Cu surface, the activity of fungi is better because the content of Cu? in the thin liquid film on PCB-Cu surface is lower in

the initial stage, and the secretion inhibits the formation of oxide film on PCB-Cu surface, thus promoting the corrosion of

PCB-Cu in the initial stage. However, with the corrosion reaction proceeding, the concentration of Cu®* in the thin liquid film on

PCB-Cu surface gradually increases, and the viability of fungi is inhibited, so the content of corrosive secretion decreases. At

this time, the biofilm adhering to PCB-Cu surface protects the matrix and begins to inhibit corrosion.

KEY WORDS: microbiologically influenced corrosion; mold; printed circuit boards; copper; electrochemical behavior
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Tab.1 Sequence comparison of ITS gene of fungi
strains on surfaces of PCB-ImAg

No. ITS identification results

1 Fusarium solani

% 2 PCB-ENIG REMEHEEE K
ITS EEF L3R

Tab.2 Sequence comparison of ITS gene of
fungi strains on surfaces of PCB-ENIG

No. ITS identification results
1 Fusarium equiseti
2 Daldinia eschscholtzii
3 Mortierella alpine
4 Penicillium decumbens

#*3 PCB-Cu XEMEHNEREEK
ITS EEFFIILEXTER

Tab.3 Sequence comparison of ITS gene of
fungi strains on surfaces of PCB-Cu

No. ITS identification results
1 Fusarium equi seti
2 Fusarium solani
3 Daldinia eschscholtzii
4 Aspergillus tubingensis

*® 4 PCB-HASL REMENEEEK
ITS EE 55 b xf 45 R

Tab.4 Sequence comparison of ITS gene of
fungi strains on surfaces of PCB-HASL"!

No. ITS identification results
1 Fusarium equiseti
2 Fusarium solani
3 Fusarium verticillioides
4 Daldinia eschscholtzii
5 Aspergillus fumigatus
6 Cladosporium cladosporioides
7 Sarocladium implicatum
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PE 2 i ATLVE, ERRAET, PIRIEE
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a F. solani

a F. solani

b D. eschscholtzii

K1 HeFh PDA B30k 4 K5 iR KOIB S E
Fig.1 Growth morphology of fungi on PDA after 4 days

b D. eschscholtzii

Kl 2 Ak PCB-Cu KT 6 K5 SEM JE LA
Fig.2 SEM morphology of fungi on PCB-Cu after 6 days
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A}, D.eschscholtzii TEHEFEANE . X R KA
FAR BT 50 mg/L i, HXF D. eschscholtzii £

1.50

—s— Daldinia eschscholtzii
125 —e— Fusarium solani

1.00
0.75 F

0.50 -

Dry mold weight/g

0.25F

0F

—0.25

0 100 200 300 400
The concentration of copper ions/(mg - L)
P03 ORIl BE A B 7 T PR LI A T i 2%
Fig.3 Dry weight curves of D. eschscholtzii and
F. solani with different copper ions concentration
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Fig.4 Polarization curves of PCB-Cu with F.

solani and D. eschscholtzii for different time: a) sterile;
b) F. solani; ¢) D. eschscholtzi
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Fig.5 Enlargement of polarization curves of PCB-Cu
with F. solani and D. eschscholtzi for different time:
a) sterile; b) F. solani; ¢) D. eschscholtzii
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