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Artificial Weathering Effects on Wettability of Tropical Woods
for Outdoor Purposes

Masanori KISHINO

Takato NAKANO

Changes in wettability of tropical woods for outdoor purposes were investigated during artificial
weathering up to 600 h. On the whole, the wettability of specimens decreased upon exposure up to 20 h;
above that they increased. Changes in wettability during artificial weathering differed by wood species.
The IR spectra and stereoscopic micrographs suggested that the differences in wettability between
species were estimated due to the structural changes on the surface during artificial weathering,

whereas the increase in wettability was due to chemical changes.

Key words: wettability, artificial weathering, contact angle, infrared spectroscopy, structural
changes
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Table 1. Contact angles and specific gravities of specimens before exposure.

oo oooog ood
Species Specific gravity Contact angle (°)
(gem™) ooo ooo ooo
Mean Max Min
poooood S 0.80 65.3 68.2 60.8
Northern black wattle (Acacia auriculiformis’)
Joooo 1.00 54.6 55.8 53.1
Bangkirai (Shorea spp.)
ooo 0.93 50.5 54.5 44.0
Cumaru (Dipteryx spp.)
oo
Ipe (Tabebuia spp.)
ooooo . , 1.14 88.0 99.4 80.5
with relative high specific gravity
ooooo , , 0.90 88.9 98.6 833
with relative low specific gravity
oo 0.82 73.5 77.8 69.7
Jahhra (Eucalyptus marginata )
ooon 0.69 63.1 67.7 60.0
Keruing (Dipterocarpus spp.)
ooooooo 1.01 83.2 87.0 76.5

Swamp mahogany (Eucalyptus robusta)
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Fig. 1. Changes in contact angle during artificial weathering.

go0O

gooooooooioooiboo



Artificial Weathering Effects on Wettability of Tropical Woods for Outdoor Purposes

32000000000000000O0
gboogoboobooobooboobooboobo
oooooo-oHOoOoODODOOOOd-CH-00000
gogbog-cooHODOOooDoooooooooooo
ggoboboboooobobbooooboboboogd
gooobooobooboobooboobooobon
gooooooooooon
ORrROoODOooooooooooooOd 2900ecm™ O
Ud-CH-O-CH-OU00OO00doooodooon
ooooooggssooem' 000 -oHOOODOOO
goooboobobooboboboobooboo
000 1740em'000 COOODODOOODOOODODO
oooOo0™o200I1IRO000000000O0O
2900em!' 00 00000OO0O00O0O 3500cm' 0000
OO0OOH/CH,O 0 1740em™ 00 000 O C=0/CH,0 O
ggobobobooooboboooobobobooon
gogobobbooooboboooobobobooon
goooboobobooboboboobooboo
ggoobobbooooo20000boboooo
C=0/CH,00000000000000O0H/CH,O00
ggoooooooooo

0o0oodo0m740em' 000000000 0O00ODO0O
gooobooobooooboobooooobon
goooooooooooooooooooog
ooH/CH,0000000000000000000
0Oc DOoobooobooboobooooboobooboo
gooobooboobob2b000b0000b0n
O OoH/CH,O0O020000000000000000
gbo200000000250000b00000b000d
gobooz200b000000300b00o0oa0o
OKalninsO Feist " 000000000 100000
gbooboboobooobo2oboboobooobn
goooobo3gooooooooobobobbn
gogobobboooobobboooobobbooon
goooboooboobooboobooboboon
oobooooooooon/cH, 0000000000
gooobooboboboobooboobooboon
ooooooooooooooH/cH, 00 1.7000
gboooboooobooobooboooobbeoo
oooooooooooooodnd oH/cH, 000
gogobobbooooboboooobobboooon

[0 J. Hokkaido For. Prod. Res. Inst. Vol.19, No.1, 20050

ooo

g1oo

ooo oood
150 After exposure Before exposure
100F
A A z ®.
> A wooo 2 sof
2100 M RO *
5 B v e =l
5 A Y e © K
3 g '
z *,. ﬁ %g \‘ Ay
o < x. SR 2N l 1 1
o ¥ D¢ \
2 A OD 0.5 1 1.5
s0f A% VT Ay A
PN woe o OH/CH, ratio
1 V% xy -, .
N v 0 .
x xt 96
O'IEP Q‘ ' \‘
, ®x Ao N
ofF y éx v A
L L  (( 1 1
)
0 1 2 1 2 3
C=0/CH, ratio OH/CH, ratio

OU20000000000000000(C=0/CH,)

ooooodoH/cH,)OO00

O000: 0000000, 0:00000,0:000, %x:000
000,o0:000000,4:000,0:0000, 0:0000
ooo

Fig. 2. Effects of carbonyl (C=O/CH,) and hydroxyl

(OH/CH,) groups on contact angle.

Legend) O : Northern black wattle, I : Bangkirai, 0 : Cumaru, x : Ipe
with relative high specific gravity, o : Ipe with relative low specific gravity,
A : Jahhra, O: Keruing, O : Swamp mahogany
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Legend) A: Northern black wattle, B: Bangkirai, C: Cumaru, IH: Ipe with
relative high specific gravity, IL: Ipe with relative low specific gravity,
J: Jahhra, K: Keruing, R: Swamp mahogany
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Fig. 5. Stereomicrographs of specimens, for which OH/CH, ratios were obtained by extrapolating to zero contact
angle differ from one another, before and after exposure for 600 h.
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