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Dimensional Stability of Korean Red Pine Treated with Water

Repellents’
Gyu-Seong Han”

ABSTRACT

The objective of this study was to investigate the influence of the water repellents’
treatment on the water absorptivity and the dimensional stability of Korean red pine
wood(Pinus densiflora). The alkylketene dimer(AKD), fluororesin emulsion(Wood-seal, WS),
and paraffin wax emulsions(PW25, PW40, and PW1200) were used as water repellents. PW40
and WS were proved as excellent water repellents for pine wood, because the samples
treated with these agents showed high contact angles and large reduction in water
absorptivities. Also, the dimensional stability(antiswelling efficiency) of pine wood was
considerably improved by water repellents treatments, such as PW40 and WS at the pressure
of 2MPa. The water repellent treated woods with WS, PW40, and PW1200 at the pressure of
2MPa were relatively stable to the wet-dry cyclic leaching test.

Keywords: Dimensional stability, water repellents, antiswelling efficiency, reduction in water
absorptivity, contact angle.
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o] A (water-repellent) A zloj}. HEZE o] Ao WEAE Hrlsle UFEIFAHAE HAT
F QA Ao] dha=A HFE-A|(water-repellent preservative)©] tH{(William, 1984; Williams and
William, 1999, Williams, 1999; Williams, 2000). o} & 7FA] A8 E&9 F4 a4+v % v

stch & o ¥4 B o2 F), A B AR, 283 HAER £ vl A
dE 22 SAZE st Uk o] A o ?’lE}%iEﬂli(pentachlorophenol) L= YAk
T2 (copper naphthenate)®} 2 WEAZ HUlstH B39 ZPo] FOoERY B4 REHS B
ot =wo] "k A HREAL} AR AHEdt FES 20‘13?_} HES Ay A W
BAZ AEst A FIREYH SAE B3 ¢ s dF Aygs FEE 7S Aot o=
o] 7} st A WEAE HUIeR @2 WA AANZR A3 FxFEo] dpAd W
FAZ Aelg g AnE 7t Aot} o8 X WRAE YR F LA zAZgE A
St ZAlE TROAEHE o AR HEE 5 v 237F vhe Aol e H A (William

and Mraz, 1978).
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Table 1. Characteristics of pine wood sample

Species Specific gravity  Moisture content(%) Annual ring width (mm)

Korean red pine
0.43 12.8 3.7

(Pinus densiflora)

2.12 Ypx|

AKD(Alkylketene Dimer)ol| @ 82 €343 sH(5) 25 € A28 EXPEL-200DZ Alg3l5om,
=4 (Wood-seal, ¢]8} WS)2 F3}EFAIA(F)IEZHE ol AL&519c. sefdes ofd
2 Emtech(F)olA Alzx=" PW-40b PW40), PW-25h(°o]ls} PW25), PW-1200b(°] s}
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Fable 2. Characteristics of varnous water-repellents

Water-repellents AKD WS PW40 PW25 PW1200
Type Alk%l};gfne Fluororesin Paraffin wax Paraffin wax Paraffin wax
Creamy White White Pale yellow White
Appearance emulsion emulsion emulsion emulsion emulsion
Non-volatile content _ - ;
(%, 105+2C, 2h) 20+0.5 10+0.5 M+ 201 36+1
Brookfield viscosity 5-20 3.6 700 200 100
(cPs) (at 25T) (at 17.47C) (at 257C) (at 257C) (at 25TC)
Ionic property cationic - anionic anionic low cationic
Specific gravity 1.01 - 0.97 0.96 0.97
pH wvalue 9.0+1 15 9.0+1 95-115 45+1
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Fig. 1. WPGs of water-repellent treated pine woods. Notes : Numbers
of AKD mean the dilution concentration of emulsion. Dashed numbers
g FA %, mean the impregnation pressure.
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Fig. 2. RWAs of water-repellent treated pine woods. Notes

Numbers of AKD mean the dilution concentration
Dashed numbers mean the impregnation pressure.
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Fig. 3. Contact angles of water-repellent treated pine woods. Notes

Numbers of AKI) mecan the dilution concentration
Dashed numbers mean the impregnation pressure.
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Fig. 6. Weight changes of water-repellent treated pine woods.
Notes : Numbers of AKI) mean the dilution concentration of
emulsion. Dashed numbers mean the impregnation pressure.
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Fig. 7. Tangential dimensional changes of water-repellent treated
pine  woods. Notes © Numbers of AKD mean the dilution
concentration of emulsion. Dashed numbers mean the impregnation
pressure.
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