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Study on the Hybridization of Polymer-macromers
for the Dimensional Stabilization of Woody Materials™

Kie-Pyo Lim™ - Chong-Su Cho™ + Ik-Joo Kim™ - Eun-Sun Na™

ABSTRACT

This study was carried out to experiment the dimensional stabilization of woods of red pine (Pinus
densiflora S. et Z.) and sugi(Cryptomeria japonica D. Don) by vacuum impregnation of polyehtylene
glycols(PEG) with mo. wt. 200, 400. 600, 1000: polypropylene glycols (PPG) with mo. wt. 425,725 :
PEG-acryloylates, and PPG-acryloylates synthesized. and then by water soaking.

The results obtained are as follows:

1. The density of sapwood and heartwood was different from each other in both species.

2. The PEG and PEG-macromers with lower molecular weight by impregnation has increased the
density of wood specimens more higher, thereby caused their higher volume expansion, and
those with higher molecular weight than 600 has tended to down their density increment.

3. Beforeand after water soaking. the density decrease of specimen impregnated was high in woods
impregnated with simple PEG and PPG, while lower in specimens impregnated with PEG-
macromers and PPG-macromers.

4. So PEG-macromer was expected to hold the original dimension of decayed wood for antiques, but
it was necessary to develop another penetration method as well as aqueous solvent.

Keywords : PEG, PPG. PEG-macromer, PPG-macromer, dimensional stability. pine, sugi, vacuum
treatment, impregnation. density
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Table. 1. Specimen size and sample species

Species  Scientific Sapwood Anuual  Growth
name Heartwood  ring place
Red pine P.densiflora  Sapwood 28  Kangwon-do
Heartwood 10
Total 38
Sugi C. japonice  Sapwood n Japan
Heartwood 19
Total 30
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Table 2. Total expansion by water and desity of
sample woods.

7 Species Red pine Sugi

Expansion(%) Sapwood Heartwood Sapwood Heartwood
£ Longitudinal 0.28 0.96 1.88 0.61

% Radial 5.04 4.57 3.59 2.29
& Tangential 6.4 6.74 6.89 6.09
Volume 1206 1274 1278 9.14

Density(g/cm®)  0.478 0.545 0.347 0.335
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Fig. 1. Density change of specimens by impregnation of PEG and PEC-macromer.
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Fig. 2. Volume expansion of specirﬁens by impregnation of PEG and PEG-macromer.
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Fig.3. Relation of volume expansion and densi-
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Table 3. Total reduction of volume and density of PPG- and PPG-macromer-impregnated woods by
water soaking.

(unit : %)
Species Molecular weight of PPG and PPG-macromer
Part Item Water
extract. 400 700 4004110 700+110
Pine sapwood volume before 2.1 0.61 ~0.48 ~0.34
after 2.99 0.17 -0.91 -0.15
reduction +10.33 -72.13 +89.58 ~55.88
density before (.55 0.53 0.56 0.56
after 0.46 0.47 0.54 0.53
reduction -16.36 -11.32 -3.57 -5.36
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after 0.51 0.55 0.57 0.56
reduction -10.53 -9.84 -1.72 -3.45
Sugi sapwood volume before 2.50 0.01 -0.04 -0.51
after 3.09 0.07 0.07 -0.03
reduction +23.60 +600.00 +75.00 -94.11
density before 0.40 0.42 0.43 0.41
after 0.31 0.34 0.42 0.40
reduction -22.50 -19.05 -2.33 -2.44
heart volume before 0.08 0.57 0.85 0.26
after 0.96 0.05 0.38 0.23
reduction +1100.00 -91.23 ~55.29 -11.54
density before 0.42 0.42 0.45 0.47
after 0.36 0.36 0.45 0.44
reduction -14.29 -14.29 0.00 -6.38
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