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Summary

This study dealts with the penetration of methyl methacrylate(MMA)} monomer-solvent system

into five Korean major tree species, especially the Pinus koraiensis S. et Z., Pinus densiflora S. et Z.,
Larix leptolepis Gordon, Quercus serrata Thunb. and Berula platyphylla var japonica Hara. In this
report 1 described the results of the interaction between wood and polymer loading by catalyst-heat

polymerization.

On the other hand the influence of penetration of polymer loading on dimensional

stabilization on WPC of Pinus koraiensis by catalyst-heat polymerization was also investigated.

A. Impregnation into softwood

. The penetration into longitudinal direction was

relatively easy but radial and tangential impreg-
nations were somewhat hard and the difficulty
of  permeability depending on impregnation
direction was radial, tangential and longitudinal
in that order.

It was recognized that the impregnation into
Pinus korgiensis was easy but it was very
difficult to penetrate to Larix leptolepis, c¢s-
pecially to the heartwood of Larix,

In the case of penetration into wood the
ray parenchyma cell in heartwood was very
impermeable and these tendency was more
obvious in radial impregnation and there are
remarkable differences in permeability between
sap and heartwood.

When the softwood was impregnated into longi-
tudinal,

tracheids in particularly latewood was easy

the penetration of monomer into
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in comparison with those in earlywood and
the volumetric compositions of latewood tra-
cheids impregnated with polymer were more
higher than that of earlywood tracheids.
When the solvent was not added to MMA
monomer the polymer loading in wood is
seemed to be high and the amounts of penet-
ration were decreased in case of methanol-
solvent system.

Extracted with alcohol-benzene solution poly-
mer loading in the tangential impregnation
of the Pinus koraiensis is increased but in
longitudinal impregnation there were not dif-
ferences between extracted and unextracted.

B. Impregnation into hardwood

It was also recognized that in hardwood penet-
ration the ease of permeability depending on
impregnation direction was longitudinal. tan-
gential and radial in that order.
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and heartwood in longitudinal penetration of
Quercus serrata was remarkable (sapwood >
heartwood) but there was not obvious dif-
ference in Betula.

9. Generally impregnation into ring porous wood
was easier than that of diffuse porous wood
in hardwood.

C. Dimensional stabilization

10. When the dioxane was added to MMA monomer
the values of ASE became higher and in the
methanol solvent system the values were least.

11. According to the increase of polymer loading
impregnated into wood the values of ASE
seem to increase in a straight line.

12. The relationship of polymer loading penetrated
into wood to moisture regain and water absorp-
tion in WPC showed a highly close correlation
of minus sign.
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[able |. Mixing of MMA to solvent (weight ratio)

MMA@) Sol Ve'-ﬂt (99
Benzene | Dioxane , Methanol
100 - - -
75 25 — —
50 50 - -
75 - 25 -
50 - 50 -
75 - 25
50 - - 50
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Table 2 Polymer loading 1n longitudinal impreg-
mation of Pinus Koraiens:s

o Unexiracted %) | Extracted (%)
Suivent Sapwood | Heart- | Sapwood | Heart-
wood wood
MMA 0% 128 92 138 122
5% 145 36 136 96
Benzene i
H0 % 105 112 a7 93
. H%]| 136 123 125 113
Dioxane ) _
o N % 56 116 101 125
Motnn, B%| 38 51 36 95
o N % 40 28 47 60
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Table 3. Polymer loading in tangential impregna
tionof Pinus Koraiensis

Unextracted (%) | Extracted &)
Solvent Sapwood | Heart- |Sapwod| rleart-
wood wood
MMA 100 %| 126 36 131 15
%5 % B2 23 126 57
Benzene _ ] A
__________ ot 126 35 86 46
! 25 %o 86 26 112 95
Dioxane
o 41 34 86 46
5 % 2 23
Met hanol 5D % 68 3] 84 3
%% 56 15 26 24
sho A 9 Rolil gl 2wl of8-0] &6 B Ae) %
e EG S wed o gl

Table 4. Polymer loading in radiat impregnation of
Pinus Koraiensts

Unextracted %) Extracted (%9
Solvent Sapwood | Heart- | Sapwood| Heart-
wood wood
\L\_l_é_ﬁl (W% 103 35 115 52
25 % 35 36 129 76
Benzene
50 % 26 48 93 65
Dioxane 20 % 48 21 140 8
oxan
A % 36 46 126 56
20 %o 7 26 36 15
Met hanol
50 % 41 25 33 3h
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Table 5 Polymer loading of Pinus densiflora and Larix leploleprsiall values in percent
Pinus densifiora Larix leptoleprs
Solvent L R T L R T
SW ITHW | SW } HW  SW W SW } HW | SW g HW SW HW
MMA {100 % 68 4L ) G076 30 56 i i2 5 5 4
Benzene (50U 50 64 75 72 05 B8 v5 36 17 1 4 10 ;
Dioxane (50 80 ) a8y 36 46 2 46 21 40 2 3 4 v
Methanol (50 : 50 } 38 28 26 28 25 1z 22 8 7 3 7 4
L: Longitudinal R:Radial T:Tangential SW:Supwood HW : Heartwood,
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Table 6. Comparaive vaues of polymer loading
in sap and heartwood

Sample wood Sapwood (%) | Heartwood (%)
Pinus koraiensis 87.9 45 4
Pinus densiflora 39.3 24.6
Larix leptoleprs 18 .6 6.8
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Table 7. Volumetric composition of tracheid
impregnated with MMA 75 % and dioxane
5% on unextracted woods

Sample wood Early wecod(% | Late wood ()

Pinus koraiensis 21.6 74.3
Pinus densiflora 18.9 60.9
Larix leptoleprs 11.4 32.6
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Table ¥ Polymer contents in solvent systemin
Pinus koraiensis

Sapwood (% [ Heart wood(%)
MMA (100 %) 124.0 67.0
Benzene (5(:40) 88.6 66.5
Dioxane {5050} 82.3 72.2
Methanol (50:50) 37.2 314
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Table 9. Comparative values of polymer |oadingof
unextracted and extracted woods

Surfaces Unext racted (% Extracted (%
Longitudinal 100 104
Tangential 100 123
Radial 100 170

w WG E e AEot el o sk g ks A
oz dadsn glcl

HE Kozlik-=# acetones iy, Colel=3

EHtte] o st BEFLAES

4
-

g 2l 1‘&1‘%% |

go;‘gﬁﬁ&
o

P‘,.“
=)

oy HEFLS] A S dol arbsd o we C
Banks 2’ Petty&.c '3/ Ethanol 3} z-2 ﬁﬁ&;‘{;ﬁqz& %

g gk BEfLEE] margos HERMo] BrEde 2

ko= sivha sho ok

3.2 BESMY A5
BEE el SR o AT W she] 1 g
3 B &R Table 103} 7toh o] & 9

g A3 A Aeekol whdl Blsked EEBIEREAT W
HEA 9olde 1 AR 4w mAs el
£ ogoros] A oAHee wodFn 9}

el ‘ﬁﬁ—ﬂ AR olela 1 rEEY HBEES
Selahs @i eh GHe ERE Afse 1d 3
VH /m}nﬁzmt shef A= B EAL 4
waf ok gare ekl LBl AL wlad o
- Mooy gloh

ciebaol & ahtrel mrmAQu dei
$hel Aol ol BEBEREY T
tylosis 7} b #le = fuﬂk‘»] i

2 b H o R A sy

/Lp,\%
?3 f?% 2 BH=

AN S
e law

N

G of
TE7F HEAE A

A kol Sl W Aelvh Ao g
Ao deln slvdl o] A& ofvhn UE4L k£l
i TaR Bl tylosissh fedisi gl o R
A Ao sl ook

S MO RS R e 5ol S RIS
B BOLEE S RS T o

Azbsl ol ol nd AR R x%ﬁ“ﬁ“ R i

. o bbb FLAEE R ‘&M‘b;-- -H} 1
shod AR B sHEESAY] A Ay ROEFEAL * - L&A . T '
B A RGeS Bl T gl
Table 10. Polymer loading of hardwoods (all values inpercent )
Quercus serrata Betula platyphyliia
Solvent L R T L R l T
swiHw | sw | uw | sw | aw | sw |[mw | sw | nw | sw [nw
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