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ABSTRACT

In this paper, it has been discussed on the relation between the anatomical features of woods and the
penetration of methyl methacrylate monomer system into major Korean tree species, especially the Pinus
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koraiensis, Larix leptolepis, Quercus mongolica and Tilia amurensis.

1. There was some differences in penetration of polymers among different tree species, but generally the
penetration of ring porous woods seems to be larger than that of diffuse porous woods and it was very difficult to
penetrate to Larix leptolepis, especially to the that of heart wood.

2. The penetration on transeverse surface was relatively easy but radial and tangential impregnation were
somewhat hard and differences between them were negligible.

3. The penetration of sapwood was larger than that of heartwood and its differences varied according to the

existence of tyloses or contents in vessel.

4. Generally the polymer penetration of earlywood was larger than that of latewood in ring porous woods, but
on the contrary, penetration of earlywood was small than that of latewood on diffuse porous woods.

5. Vessel diameter of wood had nearly no relation to polymers penetration. This seems to come from the

reason that effective vessel diameter varies with the existence of tyloses or contents in vessel.

6. The penetration of ray tracheids was larger than that of ray parenchyma cells in softwoods, but penetration

of hardwood rays seems to be small in comparison with softwood ray parenchyma cells.
7. Specific gravity and annual ring width had no relation to the penetration of polymer.

Key words : Wood polymer composite, permeability, methyl methacrylate, monomer, polymer.

.4 £

32 A3 Adz E8A2 9
I QlFe AFERMEA FAY AWRE
A HRE AHE 9432 3 TLEAEWH
7l =7 ds] ad. a2y e E M
A5 (AAUA ALE 214710 2
Zro] | AE T 9)7] WFel HA oA &
Foll A3 AFY ZlHE ADd3d] =29 14
& |37 s APz Qo
o]g]d AYL AFA EAFE AR
38 RAGHTFHEEDY SI2AM =9
AUzt Exske 3 Wid FAGES A
A= 3 ga AAA S HHe st A,
Fa, o4 % oAl YA cyces WHE3]
E 29 FIAT Adoloh wEM A9
dlvz], setE = AFF AYL2A
AEAQ HFHEES 48l 3t e
Mg} A= st Aoz JA4HT 9+

a4 o9 HAHse] HIT HMEIERY
shiel RERS #HAMES tEAM K
#-polymerfi £fi8el &3 A7 @2 FA
£ A HAdw AL AdY 2R 3
o FAet FAHTEAH(plastic)E FAAZ A
2 MEEAM APREWEDN DIEEMYE, B
B, BHEE d WErESe 4% A4 AA
o] wWj-¢ 4 WS et Q7] AE
o]t} EA)-polymerE-& A= stylene, methyl
methacrylate(MMA), ZAF vinyl52] vinyl
3 monomerE FAFo| FYUFT KHHRE
A == NEMEREAE Jstq ZAF
MM FgAe 3 Holn.

oA ZFol FA polymerE¥A = HAY
ZAY A9 polymer?] EAHA, =+ ¥
F5ol Y3ted 2 WS 8 AAe =
A ggs WA Ho wetr FA)-polymer
E3A9) ®ELE, == FIA@AN £ o 7}
A H}EA 3 polymer®] ExjAtefe] #E o



BRI H1488 (1998) 3

T %9 & dFFA A FA A TF
o] FEFol7|= 3cth & MEHe glolA
9] polymer?] ZEA $HAY EEXFo| Hs}
ATE ofF EFH3n MMuEEe] iR,
£3] MREEE A polymers} ojd $3
of old AR &AL JEstE AT
g AL gs] 28 Aol A
A9 Ao ZdHZ 9ok =3 HEA
sell FHKE I Sl polymers} HlifE A EE
o] REMHBEE A -polymerE3tAl ¥t of
Yzt &, B%53 Ze] FA9 Polymer
o}o] REel M MHAEMFEAE oldsted
¢ 93 AFHAE A4HT Y.

geta B dFaME= KERS HAME
2] &}r}o]™ methyl methacrylate(MMA)E
o[ &3l "HE FA| polymerE-gA ol o3}
o polymer?] F I EAA", Fd€
polymer®] FFAZF ARitEEHL =
Al et Eo fAe] Exf-polymerE-g
A Az e 7123 MRS 9y 2
A7 FA-o] gl

I. 3z o 2y

£ QTN LT ARE S
Y84 $££9 AYVF(Pinus koraiensis) &}
d BT (Larix leptolepis) X FFA
%9l A7} F-(Quercus mongolica) & At
TAGEe 3T (Tilia amurensis) S AA
b
oJF FAIAY WA Y ANZ FE =37
20(R) x20(T) x40(L)mm?} FA AL A4,
AA2A X 70-80C2 o 50417 <
F-AE F282 MMADSAE FY317)
Aol AFHAZ(507C, F 504 7H) 5t A A A
A

¢

g

Table 1. Sample trees

. Specific gravity Ring width
Species

in air dry (mm)
Pinus Sapwood 0.41 1.5
koraiensis Heartwood 0.46 2.7
Larix Sapwood 0.61 1.2
leptolepis Heartwood 0.68 2.3
Quercus  Sapwood 0.73 1.6
mongolica Heartwood 0.75 2.8
Tilia Sapwood 0.45 2.5
amurensis Heartwood 0.39 2.7

MMA monomerel] €3 H7}slx] 4L
F&uiA g st A] SeE 50:5002
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FUAIZ g5 G4 Hgwe] A$E 30%,
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Table 2. Impregnated distances of polymer in softwoods(mm)

L R T
Species Solvent
’ SwW HW SwW HW SW HW
MMA 40 40 20 8 13 6
Pinus koraiensis Benzene 40 40 20 7 8 6
Dioxane 25 35 8 9 7 5
Methanol 35 28 20 6 4
MMA 7 5 4 2 3 1
. . Benzene 6 4 3 2 2 2
Larix leptolepia Dioxane 6 3 3 2 2 2
Methanol 5 2 2 2 2 2

L : longitudinal, R : radial, T : tangential
SW : sapwood, HW : heartwood
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Table 3. Impregnated distances of polymer in hardwoods(mm)

L 'R T
Species Solvent
SwW HW SwW HW SW HW
MMA 40 12 18 2 15 3
Q i Benzene 40 8 18 3 14 3
ue.
Teus MOnEed  Dioxane 35 11 15 4 12 4
Methanol 35 9 14 3 10 3
MMA 38 36 5 3 3 3
- . Benzene 36 37 5 2 3 2
Tilla amurensis ]
Dioxane 32 30 6 3 3 2
Methanol 27 25 5 4 2 2

L : longitudinal, R : radial, T : tangential
SW : sapwood, HW : heartwood
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Table 4. Volumetric composition of wood
fiber impregnated with polymer

. Earlywood Latewood
Species

(%) (%)
Quercus mongolica 88.2 32.6
Tilia amurensis 46.7 87.5
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Table 5. Polymer contents of 50% MMA and 50% Dioxane and anatomical features

Polymer Vessel Vessel area  Tyloses - Annual
contents diameters in cross area Specific ring
Species in longitudianl () section in vessel Gravity width
impregnated v " in air dry
(%) rad. tan. (%) (%) (mm)
Q SW 85.6 360 290 115 0.9 0.73 1.6
. Im.
HW 18.3 339 283 7.5 9.3 0.75 2.8
T SwW 60.2 92 65 14.6 0.6 . 0.45 2.5
. a.
HW 58.3 78 55 9.5 0.4 0.39 2.7
Q. m. ! Quercus mongolica T. a.: Tilia amurensis
SW : Sapwood, HW : Heartwood, rad.:radial, tan. : tangential
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Table. 6 Volumetric compqsition of rays impregnated with polymer in sample woods

o AAMd FYel 9deJA monomerd] F
Foll & 9482 vehie AL WAtz Ae
2 AT glom =3k wALEA ] wap
7HERS VAR Qe 2 47 FAA
Aol A= polymer: WANSAHE Hox w
AEERe] ga AATE 45 Ao WAL
V=33 WA E Y whAbubRe] A RA
o] zpolell dfstedi= FapAtele] AL 3}e] 7}
AAY, = 238 YAFAIZY A FA o
Fz3ddE= AsFe] Ao} Erickson" 52
Douglas fird] 9 3ld, Buro®”%-2 Pinus
sylvestrisel] ) 3}e] ¥ALZFE o] HFALfA]
E B JFAe] (s AAHIT 9l
et Ay Folvt JFHF HFo Ay
of @el JHE Aoz AA4HT gl

Table 6-2 {418 JAdde] WAtz
Aol polymerst AFH FAu &L AAY
of &dted ZALsE Ao|ct. o] Afo] o3ty
g4 A48 PAZA W& polymer7t HF
g AL dF glen AzvFe Atz
AW polymers} EA|3IT Qlglch =&
AAFEGE HATL dapzA e 354 o)
g fzse T AT} AR
q FHF Atelells FAFAL 2 Aole W
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3l 9 w2 AgeAEig
AFA el %7 oA Ao ASFHI
Ut

Wardrop” 52 #9454 Wtz A&
T EReRRH ¥FE B dojuy

Unit : %
Sapwood Heartwood
Species
Ray Ray tracheid Ray Ray tracheid

Pinus koraiensis 45.6 52.5 18.3 21.3
Larix leptopis 19.5 23.2 6.7 8.7
Quercus mongolica 28.6 ' 6.7

8.2

Tilia amurersis 28.5
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