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Study of the Accelerated Weathering
of Sitka spruce under Acidic Conditions*!

Jae-Jin Kim - Gyu-Hyeok Kim *?

ABSTRACT

Weathering of wood in a region of acid rain was performed by the test which thin veneers of
Sitka spruce were exposed to outdoor weathering for a total of 18 weeks, with a daily soaking for

30 minutes in acidified water in the pH range 2~5.6,

The weathering measured by weight loss and loss in maximum failure load in tension was
accelerated by the increase in the acidity of acidified water and in the period of outdoor exposure,
It was also shown that the weathering was accelerated even with low acidic conditions in the case
of long exposure period, although the weathering was rapidly accelerated with high acidic
conditions. When compared the degree of weight loss with that of loss in failure load by weather-

ing, the latter was much greater.

From the results of this research, it could be concluded that at pH 4.0 or below of precipitation,
the acceleration of weathering of exterior wood would become serious problems, which would be
caused deterioration in performance of exterior wood.
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Table 1. Loss in property of wood veneer due to the combined effect of acid treatment and outdoor

weathering,
Exposure Acid treatment at a pH of o -
Property ) I
period 2.0 4.0 4.5 5.6
(weeks) (%) —ommrmmmemm e

6 9.143 5.343 4.447 4.432

(16.9) (14.0) (28.2) {26.8)

Weight 12 14.379 8.054 7.496 7.112

(8.3) (17.8) (12.2) (23.1)

8 *2 10.029 8.439 8.438 8.436

(7.8 (6.7) (12.6) (13.4)

6 45,926 27.936 21.409 20.311 13.827

(19.64) (48.99) (70.51) (70.85) (88.46)

Maximum 12 56.080 33.358 26.655 22.131 18.208

failure load (12.54) (43.21) (50.05) (55.57) (60.70)

in tension 18 61.920 35.307 24.445 32.320 22.828

(11.57) (27.09? (44.73) (39.18) (72.88)

*1 9 coefficient of variation (COV).

*2 not reported because clamped ends of the thin veneer were broken and therefore some amount of wood
substances were lost during removal from the glass backing plate.
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Table 2. Comparison of mean values of percent
loss in property according to acid
treatment *?
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Exposure Acid treatment
Property period{wks.) at a pH of 9
6 20 3.0 40 45 56 g0 s
12 20 30 40 45 56 g sop .
Weight T E 40+
18 %2 30 40 45 56 £ +
e < 30} R
R R I LT g +
6 20 3.0 45 40 56 < 20t + 7 .
Maximum 1o 00 ;—4 0 is s :; + ;_3&10.8?300_3(‘;78;
failure load = o2l %L A9 2 g 10 SEE = 8.22
n tension 18 20 30 45 40 56 J — "
e u 5 10 15
*1 Each bar represents mean values equivalent at a Weight loss %

95 percent level of significance.

* not reported because clamped ends of the thin
veneer were broken and therefore some amount of
wood substances were lost during removal from
the glass backing plate.

Fig. 1. Relationship between weight loss and
maximum failure load loss in tension of
weathered thin veneer.

Table 3. Weather information in Seoul during the outdoor exposure,*!

Avg, rainfall

Exposure Avg. Total Avg. daily Avg. daly
period temp. rainfall sunshine insolation acidity*?
() (mm) (hours) {M] /m2) (pH)
first 6 weeks(08 /19/91—09 /29 /91) 22.6 190.3 5.64 12.7 4.72
second 6 weeks(09 /30/91—11/10/91) 12.5 50.4 7.51 10.4 4.43
third 6 weeks(11 /11 /91—12 /22 /91) 4.4 . 28.5 5.20 5.8 4.61

* Weather information was obtained from monthly weather reports provided by Korea Meteorologica) Service
where is located ca. 5.5km from the exposure site.

*2 Information of rainfall acidity was obtained from measurements made in Hongreung area by Korea Forestry
Research Institute where is located ca. 1.5 km from the exposure site.
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