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Weathering of Prunus sargentii Specimens Modified with
Acetic Anhydride and Formaldehyde Vapor™

Ho-Yang Kang**' - Su-Won Kim** - Sang-Jin Park*’
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ABSTRACT

Small cherry specimens modified with acetic anhydride and formaldehyde vapor phase were
weathered by outdoor exposure and accelerated conditioning in a climate chamber. The effects of the
chemical modification were evaluated by measuring their weight percentage gains (WPG),
hygroscopicity and color differences before and after weathering. The average WPGs of the 72 hour
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acetylated and formaldehyde-treated specimens were 81 and 15.7%, respectively. After outdoor exposure
for more than 2 months, the acetylated specimens lost weights by only 15%, but the formaldehyde-
treated did much more than the formers. It was revealed that acetylation reduced the hygroscopicity and
discoloration of wood while formaldehyde treatment didn't. Moreover the longer is the formaldehyde
treatment time the more degraded after weathering. It was concluded that the vapor-phase acetylation
could be applied for improving the dimensional stability of old wooden blocks.

Keywords: acetylation, formaldehyde, outdoor exposure, accelerated weathering, colorimeter, dimen-

sional stability
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Table 1. Experimental plan

FE4 % RIS S 4R e o9ER B F0Y

Chemical Modification

Weathering

Replications
Solution Treatment time (hr) Location Treatment time (days)

Outdoor 98 13
35 4

24(ACD
Weather-O-Meter 70 4
105 4
Outdoor 98 13
35 4

Acetylation 48(AC2)
Weather-O-Meter 7.0 4
105 4
Outdoor 98 13
35 4

72(ACR)
Weather-O-Meter 70 4
105 4
Outdoor 75 13
35 4

24(FR1)
Weather-O-Meter 70 4
105 4
Outdoor 75 13
35 4

Formaldehyde 48(FR2)
Weather-O-Meter 70 4
105 4
Outdoor 75 13
35 4

72(FR3)
Weather-O-Meter 70 4
105 4
Outdoor 98 13
' 35 4

Untreated(CN)

Weather-O-Meter 70 4
105 4
Control(CN-non) Not weathered 8
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Fig. 1. WPG's of cherry specimens modified
with acetic anhydride and formaldehyde
gases and exposed outdoors for 98
the days.
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Fig. 2. The average EMC's of the controls and
chemically modified cherry specimens
at 60°C dry-bulb temperature and 90%
relative humidity.
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Fig. 3. The average EMC's of the controls and
chemically modified cherry specimens
at 60°C dry-bulb temperature and 30%
relative humidity.

ST

Fig. 4. A photo of CN-non, CN, AC3 and FR3
cherry specimens. The last three had
been exposed outdoors for 98 days.
Among four the acetylated specimen is

the lightest.
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Fig. 5. A Photo of the acetylated cherry spec-
imens after accelerated weathering in
a Weather-O-Meter for 7 days. The
longer a specimen is acetylated the
lighter its surface is.
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Fig. 6. A photo of the formaldehyde spec-
imens after accelerated weatering in a
Weather-O-Meter for 7 days. The spec-
imen chemically modified for 72 hours
was severely checked and shrank.
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Fig. 7. Comparison of the color differences
(AE) of the control and chemically mod-

ified cherry specimens after outdoor
exposure and accelerated weatering.
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Fig. 8. Comparison of the ultrasonic velocities
of the control and chemically modified
cherry specimens after natural and
accelerated weatering.
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