GEAZA F HTAO 1T #2uot- 299

AT AFE R AR
R EEREER L LORE L SEESE DR ENEEE PERE]

Utilization of waste woods and thinned small logs

Nam-Hun Kim® - Goo-Jung Kwon™ - Hong-Seok Kang™ - Kyung-Seok Seo™*

“College of Forest Sciences. Kangwon National University
#282-1 Yumokjeongri, Nammyon . Hongchon 250-870. Korea
#143-3 Sidongdri, Nammyon , Hongchon 250-870, Korea

2 HHOAE UM 4Z FES 2

bl
.
-0
E
ok
Q
4
~no
>
0
E

ZUE, ZELIF)2 PEG(Polyethlene

g 2T A g 4
glycol)X2[5t0f A TAYRNE HESHT ALY LS F= S PEGEE EMAEHE ZARSIRICL SHH
Aot Z‘Jéﬁi—’ PEG A2 10009| 30% TEH0| ZXet Z9It 7tE 2 TS BOIFUCL FARXSOECR HEs
23 10%TSUCE M2E ZF Jt=d SUR ¥ SOl HZ0| PEGE EXE0| HOYD, 0%TRAHSZ AM2[T HP
7t=d, = % T2 LHZO PEGT &EE EXfots W0l BEEUCE xMSHYO| 2|50 PEGHEIHE 2MFH Axt
U= JZHIRR} LR ZP SR cellulosed] FEHSHE peak|0f 20=19"9F 23° E20|M PEGEK | Refst= L5
peakE EO0{FQUCE oLt LUt 2HUFME PEGEZO FeHStE peaks LIERIA] S5UCH 0[2{3H ZHIt2 P
UZUFAet STUTNE LELLLTHY RULAHO| dlof MZH BRes P45t 2|2de &2o| %ot Hjmy o
20| S0[ctof MEZHLHZ| PEGEIFIE 19 MEZHLoll B/ W FUsH EEEORM PEGEN S M| Rote U2
2 dziEoict
BAS e SHAAE 93 MES 98 AMFHE
. ME Frofo} girth
1AM SR FUEE FHOE & A=
AL SHAME ZZYES e F27t F7he M OAAEL dde - 8d4eA AR RS
HA B o 4% 9 FEssHy v EAE 9 o8 Azdd A St Saje] A FE T
SO HEH FYsL Aed. ol FUMe A H BN FoAAE LA (ERH2E A9
Faol e B FAAEe] Aeol FAlE Isemol el AE BFHE kA TR 71%E
HAQleh l=mabdlE sabael wla] 7hzo] wty AA o] 29, 1993). 1y olF 2AAME HE
Aol AMAHAME 53 Hol wolr) Yo7 F ol B tfiFho] sz o] FejH Qo] &
e @ Al ALl A4k aeba 24, ety 4d Fo AHol Axu AA 4
o= At o] 7HANS I AEFE g Foll o AN E=H. 58 £2H B & ool AM ANz



300 - KIlGRE (KM8E 2000)

I.él )mm
P
omm
fl
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Fig. 2. Apparatus of PEG impregnation
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Table 1. Air-dried density of woods

PEG 1,000 PEG 2,000 PEG 4,000
Sample Untreated —— ——————— s .
10% 30% 10% 30% 10% 30%
Pinus koralensis 0.46 043 0.57 043 0.56 044 057
Larix leptolepis 043 044 0.57 0.44 0.56 0.44 057
Quercus variabilis 0.34 0.836 0.89 0.36 0.89 0.85 0.90
Quercus mongolica 0.79 0.77 0.83 0.81 0.82 077 0.84

Table 2. Air-dried shrinkage of woods

PEG 1,000 PEG 2,000 PEG 4,000
Sample Untreated ———————

10% 30% 10% 30% 10% 30%
‘ L -0.10 -0.06 -0.08 -0.06 -0.10 -0.01 -0.10
Pinus koraiensis | R 100 0.33 0.25 0.11 0.10 0.38 0.15
T 3.93 174 -0.14 1.90 074 204 1.02
| L 0.04 -0.02 013 0.13 0,03 0.00 0.05
Larix leptolepis i R 1.39 0.28 0.05 0.37 -0.15 0.62 -0.04
T| 42 156 -0.20 1.70 027 164 061
L 0.15 0.05 0.13 0.08 017 021 0.08
Quercus variabills R 247 137 0.31 1.84 1.03 197 1.05
T 790 5.96 3.07 6,21 3.08 6,51 3.90

[ B ) I .
I L 0.09 0.18 -0.03 0.12 0.08 0.14 0.03
Quercus mongolica | R 231 162 0.64 1.69 047 171 125
| T 613 4182 192 501 1.73 486 253

Note L: Air-dried shrinkage of longitudinal direction, R: Air-dried shrinkage of radial direction.

T: Air-dned shrinkage of tangential direction



Fig. 3. Scanning electron micrographs of
(A) Treated with 10%-PEG(MW 1000)
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Fig. 4. Scanning electron micrographs of the cross section in Quercus mongolica

(A) Treated with 10%-PEG(MW 1000) (B) Treated with 30%-PEG(MW 1000)
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Table 3. d-spacings of Quercus mongolica and Pinus koraiensis

(unit © nm)

Laue method

Miller indices d-spacing d-spacing
(Quercus mongolica) (Pinus kora/eHS/s)
200) 0.395 0.390
Treated with 001 0.258 0.258
30%-PEG a 0.459




Fig. 5. X-ray diffraction fiber diagrams of PEG treated woods
A) Pinus koraiensis treated with 30%-PEG(MW 1000)
B) Quercus mongolica treated with 30%-PEG(MW 1000)
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(A) (B) (©

Fig. 6. X-ray diffraction fiber diagrams of PEG treated woods
A) Pinus koraiensis treated with 10%-PEG(MW 1000)
B) Pinus koraiensis treated with 20%-PEG(MW 1000)
C) Pinus koraiensis treated with 30%-PEG(MW 1000)

(A) (8)

Fig. 7. X-ray diffraction fiber diagrams of PEG treated woods
A) Quercus mongolica treated with 10%-PEG(MW 1000)
B) Quercus mongolica treated with 20%-PEG(MW 1000)
C) Quercus mongolica treated with 30%-PEG(MW 1000)
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Fig. 8. Xray diffraction fiber diagrams of PEG treated woods

A) Larix leptolepis treated with 30%-PEG(MW 1000)
B) Quercus variabilis treated with 30%-PEGIMW 1000)
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g. 9. Air-dried shrinkage of Larix leptolepis woods treated with 30% PEG for 14days
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Fig. 10. Air-dried shrinkage of Pinus koreaiensis woods treated with 30% PEG for 14days
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Fig. 11. Air-dried shrinkage of Quercus mongollica woods treated with 30% PEG
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Fig. 13. An X-ray diffractogram of PEG
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Fig. 14. Equatorial X-ray diffractograms of Larix leptolepis woods treated for 1 day(a), 3 days(b),
days(c) and 14 days(d)
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Fig. 15. Equatorial X-ray diffractograms of Pinus koraiensis woods treated for 1 day(a), 3 days(b), 5
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Fig. 16. Equatorial X-ray diffractograms of Quercus mongolica wood treated for 1 day(a), 3 days(b), 5

days(c) and 14 days(d)
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Fig. 17. Equatorial X-ray diffractograms of Quercus variabilis wood treated for 1 day(a), 3 days(b), 5

days(c) and 14 days(d)
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