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Effects of Molecular Weight of Polyethylene
Glycol on the Dimensional Stabilization of Wood'
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B Bkt n K# el KMM ol ke FHE 47 o& KMo MAMMEE oIyl dted & Kol
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3 —mo2 PEG 4 EBI1(200, 400, 600, 1000, 1500, 2000, 4000, 6000) % B HEEI(Pinus densylora S. et
Z., Larix leptolepis Gordon., Cryptomeria japonica D, Don., Cornus controversa Hemsl., Quercus variabi-
lis Blume.. Prunus sargenmtii Redher.) 2 A4 %5gft 25 HESIE S oL thga o] 89 5+ Ud
t} 1) PEGHEAES 5F&F 400d © 137.22% (Pinus densiflora) 2 EAEE vehwidz o D=
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9) Ru EEL HE T EES W2 A fgtew Aol T8 400~2.00000 o2 7k 12
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ABSTRACT

This study was carried out in order to prevent the devaluation of wood itself and wood products causing by

anisotropy, hygroscopicity, shrinkage and swelling — properties that wood itself only have, in order to improve
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utility of wood, by emphasizing the natural beautiful figures of wood, to develop the dimensional stabilization
techniques of wood with PEG that it is a cheap, non-toxic and the impregnation treatment is not difficult, on
the effects of PEG molecular weights (200, 400, 600, 1000, 1500, 2000, 4000, 6000) and species (Pinus densi-
flora S. et Z., Larix leptolepis Gordon.,Cryptomeria japonica D. Don., Cornus controversa Hemsl., Quercus
variagbilis Blume., Prunus sargentii Rehder,). The results were as follows; 1) PEG loading showed the maximum
value (137.22%, Pinus densiflora, in PEG 400), the others showed that relatively slow decrease. The lower speci-
fic gravity, the more polymer loading. 2) Bulking coefficient didn’t particularly show the correlation with
specific gravity, for the most part, indicated the maximum values in PEG 600, except that the bulking coeffi-
cient of Quercus variabilis distributed between the range of 12-18% in PEG 400-2000. In general, the bulking
coefficient of hardwood was higher than that of softwood. 3) Although there was more or less an exception
according to species, volumetric swelling reduction was the greatest in PEG 400. That is, its value of Cryptomeria
japonica was the greatest value with 95.09%, the others indicated more than 80% except for Prunus sargentii,
while volumetric swelling reduction was decreased less than 70% as the molecular weight increase more than
1000. 4) The relative effectiveness of hardwood with high specific gravity was outstandingly higher than soft-
wood, In general, the relative effectiveness of low molecular weight PEG was superior to those of high molecu-
lar weight PEG except that Quercus variabilis showed more than 1.6 to the total molecular weight range, while
it was no significant difference as the molecular weight increase more than 4000. 5) According to the analysis
of the results mentioned above, the dimensional stabilization of hardwood was more effective than softwood.
Although volumetric swelling reduction was the greatest at a molecular weight of 400. In the view of polymer
loading, bulking coefficiency reduction of swelling and relative effectiveness, it is desirable to use the mixture
of PEG of molecular weight in the range of 200-1500. To practical use, it is recommended to study about the

effects on the mixed ratio on the bulking coefficient, reduction of swelling and relative effectiveness.

Key words: PEG; dimensional stabilization; molecular weight; devaluation.
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Table 1. Characteristics of sample wood
Properties Slopei o ) Mean Sp. Gr. M. C.
Species (degrees) Aspedt  Age DBH(cm) (O.D. basis) (A.D. basis)
Pinus densifiora S.et Z. 15 NW 25 13.5 0.46 13.6
Larix leptolepis Gordon. 20 S 15 12.8 0.60 16.8
Cryptomeria japonica D. Don. 10 SE 22 17.4 0.39 15.4
Cornus controversa Hemsl. 10 S 25 15.2 0.68 13.€
Quercus variabilis Blume. 15 NE 20 8.4 0.89 15.8
Prunus sargentii Rehder. 20 SE 15 10.5 0.77 14.6
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12887 DLE RAeIA BEAA $& ARME 4000 o 6000¢ A4 wRmE EAE L
BERAM, LEFH, @EHE Fol UEURE

300 x 201Mx 20V mm FeEESl 2712 MAHES

B Mol A RG] LM mAr el MM

ol 2 GRS PEG ¥ RAS 104 @WElsaeh
3) A% wEM

2. ®RAE
1) etk ol A WH 8%
PEG /A $HES m&sty o8 il o ke
tEE Az BHESR], EEEAL, Bl ™8 electronic



WEKBEE 1.

chemicalance (A & D Japan)& FH 3t 0.1mg7t
A REHER, PEER, REARE H8, PEGER
% %%, TEERBS HESAL vernier calipers 2
A E K& WAETY B8, PR, KErHE A4
ol Mt @S T ofF IRHEE Table
19 2% HE 9 akEE RAsIA

2) PEG &E

ftiEdF A PEG AL 2 B&ESR o PEG #F&
52 PEG BEE A& 50%= BRI SA pa-
ra filme 2 HHT b HERBANAA 60x2Ca
ABESE BEEEHT & REKE #eR o PEGE S
BET F 3Emel Holst U ERMMAES ME
3ta EipAANolA 103 £2°CE 48 85R & %% oF
Al Zgrme] Zolet mES ST

D EEESLE HBE

7t S F &5 PEG BEol o8 doix: HEE 3
oy fAstel EEEF S Bl BETNA ZEEK
o RIEEIAA 248 HER AU B K
& BEsta 2 Foie #4E HEstoh

4) PEG BB JR 77

2z KR, 2 FBME I0RE EHY & BE
F5E K3 o3 go| PEG AF(PL), ¥4
g H£(BC), % E8BELH(R, ASE) ¥ A%
EL 2 (RE)E Fkstg ot

Wg - Wc

Polymer Loading(PL) = x 100

Wy EHARY 2EER
We: BEERANY 2RER
Vt - Vc

c

x100

Bulking Coefficiency (BC) =

Vi BERANY 2% F4
Vei BEMERAY 2% Y3
Reduction in swelling or Antishrink efficiency
5,—-8
(R, ASE) = ‘—S—i

1

x100

S, MEHERS S BEE

S EEEFY 4 BEE
A A9 8§, S,v= b AolA Tk

V.-V,
1

V. BEEEAN 2% X Fu

Ve BEEER XA A
ASE
“PL

S= x100

Relative Effectiveness(RE) =

19854 12 8 17

BR A BER

i. PEG FA®

AR R PEG AL AH Hige REY, K
®H, EHEH 9 PEG fF8dl o8 @& 2gs
Wi Aoz #®Ed 4 AT wmeld K BRS
SRE, RBERE, KB, EHER F& —EH
A stz & o BWER PEG AES HESY
d o8 2 RE Fig. 13 2ok Fg lold 32
Uteh ol K ERY ®RL S met 24 Ao
Ao —fke s PEG 4F# 4004 W PEG
EAZKC A w4 dEgn 2 Dke  Bodte
HE oA e W3 ZEWE 046 1 ¥ 2%
HE 0399 4uFe PEG #AHLS ZEELFE-o
060 2Lt dELZUR, F3UE, 2HIE 8
Aol 3 45 s EEY e, ol #e HR
2 M FY o] WG vie} ol gEo F2TE S
S ®’EZ Bolsirhs B &GS dAsh= Hn
oldeh %W HFE 40004 BKAe PEG ZAXE
€ uvEd A2 SFR 2009 ALE AREARE
PEG 7t B#E=I ot gzt A BAR=ld HHAz
PEG BEXE 50 %°lgi”] wiiol 3 sieApEol

140

130

120

110

—
[am}
(=)

90
801
70
60
50~
40;
30
20
10

Polymer loading (%)

[ 1 | ! l 1 L 1
200 400 600 1000 1500 20004000 6000
Molecular weight

Fig. 1. Relationship between the molecular
weight of PEG and polymer loading
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Fig. 2. Relationship between the molecular
weight of PEG and bulking coefficiency
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e 59 2o BENA S EEE Yo Appendix
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Physical properties of PEG treated woods
BHEAA T MEERE Bl TE AHMY K

o WS B AL HOAA 2 HEE U M.W. PL(%) [BC(%)| R(%)| RE

’ 200 65.17 | 14.25 68.41 1.05
A Ao off Stamm® @ ol A4 AY +A S | 400 |137.221 1031 |8418 | 061
KEH EERE o8 S B0 oluet FHol AY “;} i 600 | 117.38 ' 11.69 | 67.30 | 0.57
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Tiven v v o § | )90 a0
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Wolmrh olst Be MEE PEG EAK 3 3l 6000 | 30.38 | 1093  27.50 | 0.91
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3ok e o % . g . 13 X A X ,
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. ! 2) B © | g . - 8
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Fig. 4004 2& vhet 2ol H— ¥ & R@Ael4 6000 | 1519 404 | 5476 | 186
. ) 200 | 2852 | 9.86 | 21.58 | 0.76
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FUBE 2 TR GEd A A4 Rl HE 6000
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