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A Basic Study on the Creation of Corrosion
through a Test of Fungi Isolation and Inoculation in

Steel Corrosion

Gang, Hyun~mi

Department of Cultural Properies
The Graduate School
Gyeongju University

(Supervised by Professor An, Byong Chan)

(Abstract)

In order to discover the influence of Fungi on the corrosion of steel cultural

heritages, microorganisms were isolated from the corrosion layer and rust of
a steel Birojana seated and naked Buddha statue at Borim Temple and the
steam locomotive in the Jangdan Station of Gyeongeui Line. Thus, the study
looked into what kind of growth characteristics would affect the corrosion of
steel cultural heritages, focusing on mold from among the isolated
microorganisms.
The test samples were taken from a steel Birosa seated and naked Buddha
statue at Borim Temple and the steam locomotive in the Jangdan Station of
Gyeongeul Line, and a total of 14 types (fungi) were purely separated: 3
types of cladosporium sp., 3 types of Penicillium sp., 2 types of Chaetomium
sp., 1 type of Trichoderma sp. and 1 type of Aspergillus sp.; and 4 types
have not been identified as of yet.

In order to see if the growth characteristics of isolated Fungi affect the
corrosion of steel cultural heritages, the fungi were inoculated on a liquid
culture medium and cultured. As a result, 3 types showed a higher change in
pH. Among others, the F27 fungus showed little change in three days,
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posting a pH of 6.0, but the pH dropped to 4.3 after 10 days from culture.
When compared with the cultural media, the pH dropped by 2.4. Also, in the
ion chromatography analysis, there appeared a peak looking as organic acid.

Given the results of the pH measurement and the ion chromatography
analysis, the purely isolated Fungi were confirmed to create organic acid. As
Fungi grow in the weak acid for a long period, they might affect the
corrosion of steel samples.

In addition, the observation of the change in the surface after the inoculation
of purely isolated fungi into steel samples found that fungi grew so much
that their hyphae and spores were confirmed by the naked eye within 4
weeks from inoculation. Concerning the F6, F11, and F24, the red corrosion
products and the brown water drops were created on the Fungi. Their
observation with a metal microscope discovered that the red corrosion
products and the brown water drops were created by piercing through the
fungi and were covered with the hyphae of the fungi. It was confirmed that
the corrosion proceeded around the growing area of the fungi. However, it is
not clear whether the red corrosion products and the brown water drops
created on the fungi were from corrosion by the molds or by moisture in the
environment.

This study could see a possibility that the fungi could affect the creation of
corrosion through a basic study researching the growth characteristics and
metabolite of fungi isolated from the test samples of steel cultural heritages.
Nevertheless, it is unclear whether the fungi caused the corrosion or helped
accelerate the corrosion. In the future, it would be necessary to conduct
research into whether the fungi can be a direct cause of corrosion or simply

an accelerator of corrosion.
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