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Fig. 5 Secondary electron image of B-1 Fig. 6 Secondary electron image of B-2
Table 1 Analytical results obtained by X-ray Microanalyzer (%)
Mg | Al | Si | P | s | Cl| Ca|Ti|Fe|CujZn|Pb|oO
A-1 0.4 0.3} 0.4 3.6 O 2.613.2| O 29.1
A-2 O, 0| 00O C | O | OO0 O | O
A-3 O|lOoO O | OO0 O O
B-1 2.7 4.3 4.8 0.2 0.4 0.2115.5(19.0 32.0
B-2 O 3.2 37| 6.1] 0.2 O 0.3]17.5] 7.0 33.2
B-3 O oo | e O

()= Qualitative analysis
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Sample A % 1000 1/2 Sample B X600 1/2
Fig. 7 Cross section for X-ray microprobe images
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Fig. 9 X-ray image of Copper
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Fig. 12 X-ray image of Sulfur
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Studies on Air Dusts around Cultural Property []]

—Examination of Deposits on Copper Plated Roofs with |

Scanning Microscope and X-ray Microanalyzer—
Takeo KADOKURA, Yoshinobu SUZUKI and Syusaku NISHIATE

In recent years, the verdigris color of copper plated roofs in Japanese urban areas has
changed to a brownish color. The authors investigated the cause of this color change
using a scanning electron microscope and an X-ray microanalyzer.

The authors compared a verdigris colored copper plate (Sample A) and a brown colo-
red copper plate (Sample B) taken from the roof of the Hyokeikah, a building in' the
Tokyo National Museum which was built in 1901. Secondary electron images revealed
the following features.

Sample A: the verdigris surface of the plate shows innumerable indentations, 5-20 g in
width, clustered closely together.

Sample B: brown tarnish deposits cover the verdigris surface of the copper plate like a
thin film. This film easily flakes off together with the underlying layer of copper
rust. .

The results of X-ray microanalyzer tests on the surfaces of Sample A and B are
shown in table 1. »

Cross sectional X-ray microprobe images of the test samples revealed that rust thi-
ckness was about 40 # on Sample A and about 110 # on Sample B. As for the distribu-
tion of elements in the rust, Sample B was characterized by high concentrations of iron
and phosphorus.

From the above measurements the authors concluded that the cause of the color
change was due to the adherence of layers of iron to the verdigris surface. These layers
of iron were probably formed when iron particles produced by the wearing of railroad
tracks and motor vehicle engines combined with wind blown dust containing pigeon

dung or organic insecticides and then settled on the verdigris copper plate.



