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Table 1. A DER B L U AE M & KX
Characteristics of sample trees and moisture content in green

iR D O | i

B B 4  Speces etk EoEE| B W | R EN

1 N # “piameter| | Clear |Volume) g0

S n | B[ A a | e TR | R o i
Common name | Sclentific name | Family name | " ["em)™| (m) | (m) | (ms) [ &reen
7 A1 F = T |Buchanania arborescens‘ Anacardiaceae | 101 29 27 11 ; 0. 396 72
< v o |Mangifera mucronulata ” 102 28 21 15 0,369 71
o ” ” 103 30 22 16 | 0,424 96

ZL; TYAY Cyathocalyx petiolatus| Annonaceae 104 22 19 9 i 0. 228 121
T v A =T | Alstonia scholaris Apocynaceae 105 33 33 281 0.513 128
Z ‘;/ ST Y Corbera flovibunda ” 106 25 22 13 \ 0. 294 86
” ” 7" 107 14 17 16 1 0.092 92

B 0 o 4| Canarium vitiense | Burseraceae 108 37 25 13 J 0. 645 62
” ” g ” 109 21 21 17 | 0.208 60
;‘;jt:?/\ Ezzz;ﬁfg;zz% ; Euphorbiaceae | 110 i 29 33 23 0. 396 94
” p ” 111 | 19 22 18 | 0,170 102

s a % Y4 v | Glochidion sp. ” 112 [ 17 19 8| 0.136 94
” " " na | 2 20 14| 0.343 107

15} 0oy v Fo Pi;;zé%cfzﬂzggqn p 114 i 16 20 91 0.121 86
v 7 4 v L Calophyllum sp. Guttiferae 115 | 3 30 19 0.518 66
Vv = T | Litsea timoriana Lauraceae 116 \ 20 20 13 } 0.188 88
sS—1) v + =7 | Barringtonia sp. Lecythidaceae 117 | 17 11 51 0.136 93
?; ;V# ATV E Kl;l‘;’réggf}ig‘z;zq Leguminosae | 118 ‘ 14 16 91 0,092 87
= = v b T | Mawiltoa psilogyne ” |19 31 20 11 ] 0,453 75
Tk HT R | Artocarpus sp. i Moraceae \ 120 21 24 15| 0,208 117
7 4 v 7 Ficus variegaia /v T f 28 21 17| 0.369 159
” | Ficus sp. ” 122, 15 17 12 0.106 125
ﬁ;ﬁx TAaNmT , Horsfieldia sylvesiris Myristicaceae | 123 | 21 20 12| 0,208 | 100
I ) 2 F P Myristica globosa ” | 124 30 29 7| 0.424 | 98
” | ” | " 125 } 17 21 15 0.136 97

T Fan =¥ Anacolosa papuana ‘ Olacaeae 126 ‘ i5 15 S| 0,106 | 98
7 v | Anthocephalus cadamba Rubiaceae 127 | 29 32 22 0.39 128
T YT VT } Antirhea megacarpa ‘ ” 128 \ 18 19 91 0.152 100
RITTAT | Mg;ﬁg‘;ﬁggg’m | " 129 35 23| 0.645 73
” ; ” | ” 130 22 22 1 0. 228 82

rA /0T VT l Neonauclea hagenii ,\ ” 131 ! 35 32 18 | 2,577 93
Jw s v T S“Cro‘;;fgzha‘;gf \ ” | 182 39 23 16| 0.716 190
i 1 v Pometia pinnaia ! Sapindaceac ‘J 133 15 22 19| 0,106 59
” | " | ” | 184 34 24 15| 0.544 64

T ¥ N\ A | Plerocymbium beccarii| Sterculiaceae J 135 19 19 16 | 0.170 125
” | ” ! ” | 136 32 21 16| 0,482 142
ZFIWE 2 ) T | Sterculia pavkinsonii \ 7 ‘ 137 40 29 221 0,754 }\ 103
v A4 7 v a x| Microcos grandiflora ‘ Tiliaceae J 138 24 — 51 0,271 | 85
® v F x| Celtis kajewskii | Ulmaceae 189 2| 20 13| 0.208 6l
hVA =] Mean 25 23 14 0.321 97

W I Range 14m40 | 11~33 | 5~28 |° 032;54 59~19

& & Total — - | — | 12,523 -




— 54 — WRRRIBIRE H 2045
Table 2. SEHBERTH (21) 10k 2 EAKROHHE
Volume of sample tree in Lowland Rainforest
Girth 1.5~4.99ft (¢ 14.5~48.4cm)
l 7 N A
No, ( o) . Volume | Volume- ] fii P
w Species (super ratio Note
B footfacre) | (%) |
1 Endospermum spp. 2,093 16, 50 f
2 Pometia pinnata 1,146 9.03 ;
3 Horsfieldia spp. 857 6.76 |
4 Campnosperma brevipetiolata? 757 5,97 Specimen being stored
5 Anthocephalus cadamba 732 5.77 f
6 Myristica spp. 626 4,93 7
7 Planchonell spp. 500 3.94 |
8 Spathiostemon? 404 3.18 ’
9 Nauclea spp. 386 3.04 |
10 Ficus spp. 369 2,91 |
11 Inocarpus edulisV 339 2.67
12 Calophyllum spp. 338 2. 66
13 Mangifera spp. 327 2.58
14 Garcinia spp.? 318 2,51 Specimen being stored
15 Buchanania spp. 312 2. 46
16 Microcos 235 1.85
17 Alstonia spp. (A. sch.) 230 1.81
18 Diospyros spp.’ 205 1,62
19 Elonea spp.’ 186 1,47
20 Therminaiia spp. (brassii) 168 1.32
21 Glochidion spp. 158 1.25
22 Cananga odorata? 152 1,20
23 Pimelodendron amboinicum 151 1.19
24 Chisocheton spp.? 147 1.16
25 Kingiodendron alternifolium 138 .09 |
26 Macaranga alenvitoides? 123 0.97 |
27 FEugenia spp.® 115 0,91 }
28 Canarium spp. 111 0,87 l
29 CeodesV 106 0.84 |
30 Dracontomelum mangiferum? 102 0. 80 J
31 Cerbera floribunda 102 0. 80 1
32 Drypetes spp.? 98 0.77
33 Celtis spp. 64 0. 50
34 Semecarpus spp.V 56 0. 44
35 Pterocymbium beccarii 45 0.35
36 Polyalthia spp.® 111 0,77
37 Evodia spp. 104 0.72
38 Heritiera spp.t’ 95 0. 66
39 Barringtonia spp. 92 0.43
40 Meangifera spp. 91 0. 63
41 Amoora cucullata® 88 0. 61
42 Gymmnacranthera® 88 0. 61
43 Miscellaneous 2,120 14, 48
Total 14, 349
T D AEERRTEEH - i,
Notes : The specimens which could not be obtained in this series.
2) T OFEETIE Eugenia spp. D5 DIC Syzygium sp. HEDHNT,
In this study, Syzvgium sp. was used instead of Eugenia spp.
3) T OHEERTIE Polyalthia spp. i DT Cyathocalyx Hiffibiitc,

In this study, Cyathocalyx petiolaius was used instead of Polyalthia spp.
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Table 3, (MR (31) ok 5 BAKDHME:

Volume of sample tree in Hill Rainforest

Girth 1.5~4.99ft (¢ 14.5~48.4cm)

,55,,

R | MR
No o il . Volume | Volume- {iti #
' Species . (super | ratio Note
0 ... foot/acre) | (%) o
1 Pometia pinnata ‘ 880 6,13
2 Myristica spp. i 817 5,69
3 Celtis spp. 810 5. 64
4 Canarium spp. 718 5.00
5 Mastixiodendron pachyclados 715 4,98
6 Pimelodendron amboinicum 630 4,39
7 Microcos 455 3.17
8 Ficus spp. 452 3.15
9 Dysoxylum spp. 431 3.00
10 Garcinia spp.V 362 2.52 Specimen being stored
11 Terminalia (excl. brassii) 325 | 2.26
12 Calophyllum spp. 309 2,15
13 Pometia tomentosa 297 2.07
14 FElaeocarpus spp. 283 1,97
15 Kingiodendron alternifolium 279 1.94
16 Eugenia spp.? 278 1,94
17 Planchonella spp. 276 1.92
18 Endospermum spp. 272 1.90
19 Palaguium spp. 267 1,86
20 Neoschoriechnia sppt 227 1.58
21 Neonauclea 224 1,56
22 Cryptocarya spp. 222 1,55
23 Diospyros spp.V 206 1,44
24 Pleyocymbium becearii 194 1,35
25 ‘ Chisocheton spp.? 192 1,34
26 Horsfieldia spp. 175 1,22
27 | Cerbera flovibunda 166 1.16
28 Pangium? 159 1,11
29 Buchanaia spp. 147 1,02
30 Anthocephalus cadamba 147 1.02
31 Gmelina spp.” 143 1.00
32 Dracontomelum mangiferum® 137 0.95
33 Mawniltoa spp. 123 0. 86
34 Macaranga alenritoides® 123 0, 86
35 Elonea spp ¥ 119 0.82
36 Polyalthia spp.® 44 0. 35
37 Heritiera spp.t 30 0. 24
38 Maniltoa spp. 27 0,21
39 Cryptocarya spp. 24 0.19
40 Palaquium spp. 23 0,18
41 Planchonia papuana 17 0,13
47 Barringtonia spp. 17 0.13
43 Sterculia spp. 17 0.13
44 Miscellaneous 291 2.29
Total | 12,680

LA[AMRICT & 15 s - 2o it o

The specimens which could not be obtained in this series.
CDEETIZ Bugenia spp. D DIT Syzygium sp. SEbiic,
In this study, Syzygium sp. was used instead of Fugenia spp.
CDEIRTIT Polyalthia spp. Dini 0IC Cyathocalyx hifEHN 77,

In this study, Cyathocalyx petiolatus was used instead of Polyalthia spp.

ZDOFD Elonea spp. 13 Sloanca spp. TIIIOhEEZ NG,
Elonea spp. in this Table seems to be Sloanea spp.



— 56 — IR E 58 2945
Table 4. SFHIPERTMR (21) % simulate U7z REREEL
Species components which simulated Lowland Rainforest
ok T L MO | BEMRRL
B Specie e | Velme | e
%) %)
! TeTEETATY Ei;idospermum moluccanum 11o/111 16.5 20.1
2 2 17 v Pometia pinnata 134/133 9.0 10.9
3 | R—R7T7 4 v YT Horsfieldia sylvestris 123 6.8 8.3
4 [ Fr VS AT o — 6.0 7.3
! Campnosperma brevipetiolata ’ ’
5 5 7 > Anthocephalus cadamba 127 5.8 7.1
6 ) R F H1 Myristica globosa 124/125 4,9 6.0
7 735 vV F g % 5 Planchonella thyrsoidea 28 3.9 4.7
8 J v 7 v 7 Sarcocephalus coadunatus 132 3.0 3.6
9 7 4 Y 7 Ficus variegata 121/122 2.9 3.5
10 A oa 7 4 v i Calophyllum sp. 115 2.7 3.3
11 < v o Mangifera mucronulata 103/102 2.6 3.2
12 ; i ov v = 7 Garcinia spp. — 2.5 3.0
13 7 A+ = T Buchanania arborescens 101 2.5 3.0
14 <2 4 7 m a A Micorocoa grandiflora 138 1.9 2,3
15 T v A+ = 7 Alstonia scholaris 105 1.8 2.2
16 AESASS ;Te;{ﬂz;nalia solomonensis / L3 1.6
17 7 ua ¥ Y % v Glochidion sp. 113/112 1.3 1.6
18 ExnuF v Fa v Pimelodendron amboinicum 114 1.2 1.5
19 FEAT R yKingiodena’ron alternifolium 118 L1 L3
20 Y 4 — & — H & Syzygium sp. 20 0.9 1.1
21 # o+ U w A Canarium vitiense 108/109 0.9 1.1
22 TVvAINg Yy B Cerbera floribunda 106/107 0.8 1.0
23 + v F Z  Celtis kajewskii 139 0.5 0.6
24 T v N u A Pterocymbium beccarii 136/135 0.4 0.5
25 YA TV halY) vy R Cyathocalyx petiolatus 104 0. 4 0.5
26 7 = W L+ T Maniltoa psilogyne 119 0.2 0.2
27 < Vi A 7 Cryptocarya massoy 12 0.2 0.2
28 2% 5 % 9 A& Palagquium erythrospermum 27 0.2 0.2
Total 88.2 99.2
E o FABE 28, 7, 20, 12, 27 RATED EROBETH 5. -

Note

: Log No. 28, 7, 20, 12 and 27 are the specimen in previous reportl’,



T E o —F=THOMUHEE GF 490 CRRIIFR 80 — 57 —

Table 5. (L#FNIM (B1) % simulate U7 RiREREEL
Species components which simulated Hill Rainforest

goips | MR | EEHH
No st fE  Species AR Volume- Rivised
’ == Log No ratio volume-ratio
i . i %) (%)
1 Z v v Pometia pinnata 134/133 8.3 11.2
2 U R F A Myristica globosa 124/125 5.7 7.7
3 + v F 2 Celtis kajewskii 139 5.6 7.5
4 B+ U v A Canarium vitiense 108/109 5.0 6.7
| RAFERVATVFav -
0 Mastixiodendvon pachyclados 129/130 5.0 6.7
6 vx oy v Fa v Pimelodendron amboinicum 114 4,4 5.9
7 . w4 7 m a A Microcos grandiflora 138 3.2 4,3
g 7 4 % 7" Ficus variegala 121/122 3.2 4,3
Ay U R
? Dysoxylum gaudichaudianum 14 3.0 4.0
0 | 4 ¥ = T Garcinia spp. —_ 2.5 3.4
Ly FY IO VA=) T .
1 Terminalia solomonensis / 2.3 8.1
12 Hoa 7 4 v i Calophyllum sp. 115 2.2 3.0
13 7 9 v ¥ v Elaeocarpus sphaericus 9 2.0 2.7
, FUFEAFTFT POV
L4 Kingiodendron alternifolium 118 L9 2.6
15 | U o4 — & —J L Syzygium sp. 20 1.9 2.6
16 7 7 ¥V F g 3 7 Planchonella thyrsoidea 28 1.9 2.6
Sa~=FZTNRY Y F / p
L7 Endospermum medullosum 1107111 1.9 2.6
2 T S AV
18 Palaguium erythrospermum 27 1.9 2.6
19 A / v 7 v 7  Neonauclea hagenii 131 1.6 2.2
20 < Vi 4 T Cryptocarya massoy 12 1.6 2.2
21 T v X o A  Pterocymbium beccarii 136/135 1.3 1.7
22 F—RAT 4 v YT  Horsfieldia sylvestris 123 1.2 1,6
23 TvAINT oy ¥ Cerbera floribunda 106/107 1.2 1.6
24 7 # 3+ = T Buchanania arborescens 101 1.0 1.3
25 7 7 5 Anthocephalus cadamba 127 1.0 1.3
26 - = v 7 Maniltoa psilogyne 119 0.9 1.2
27 YA T AY v A Cyathocalyx petiolatus 104 0.8 1.1
28 T R v 7 Evodia elleryana 22 0.7 0.9
29 N o— ) v b = 7 Barringtonia sp. 117 0.6 0.8
30 < v o Mangifera mucronulata | 103/102 0.6 ‘ 0.8
Total 74.4 100. 2

H o FREE 14, 7, 9, 20, 28, 27, 12, 22 BATHY W OMETH B,
Note : Log No. 14, 7, 9, 20, 28, 27, 12 and 22 are the specimen in previous report®’.



REERBIBUE o 294 %5

Table 6.

Species components of composite mixture from Lowland
and Hill Rainforest, in proportion 25 : 75

SEHIBE AR & L B A e —ICE 2 e (25 1 75) O BIEEL

Eaps | BB | EEHE
No. i o Species o 7 Volume- Rivised
’ - - - Log No ratio volume-ratio
‘ @ | ®
1 s 2 v Pometia pinnata 134/133 | 8. 4 11.5
:—;1."“:‘?*:—7/\:7«'7 v N . -
2 Endospermum moluccanum 110/111 5.6 7.7
3 I Yz F A1 Myristica globosa 124/125 5.5 7.5
4 + W F Z  Celtis kajewskii 139 4,3 5.9
5 HoF V9 i Caenarium vitiense 108/109 4.0 5.5
CAFEVFTF Y Fa v , ,
6 Mastixiodendron pachyclados 1297130 8.7 | 5.1
7 Y uas v F o v Pimelodendron amboinicum 114 3.6 4,9
8 7 e v 7" Ficus variegata 121/122 3.1 4,2
9 < 4 2 w =2 & Microcos grandifiova 138 2.8 3.8
10 F—RAT7 4 Y T Horsfieldia sylvestris 123 2.7
11 7o v = T Garcinia spp. — 2.5
12 75 vV F g & 5 Planchonella thyrsodea 28 2.5
13 B a7 4 N L Calophyllum sp. 115 2.3 3.1
A )y 7 A
14 ) Dysoxylum gaudichaudianum 14 2.2 3.0
5 vy 799 v 2—=3+)7 ) 7 2.0 2
Terminalia solomonensis
16 7 7 5 Aunthocephalus cadamba 127 2.0 2.7
FUYFATFTV Fu v .
17 Kingiodendron alternifolium 118 L2 2.3
18 Y o4 — & — H & Syzygium sp. 20 3» 1.7 2.3
19 Fp S AT o o s o
Campnosperma brevipetiolata ) :
20 7 v v ¥ v FElaeocarpus sphaericus 9 1.5 2.1
21 2% 5 & v 4 Palagquium erythrospermum 27 1.4 1.9
22 3 & /v 7 v 7  Neonauclea hagenii 131 1.2 1.6
23 = V] A T Cryptocarya massoy 12 1.2 1.6
24 =4 v o Mangifera mucronulaia 103 1.1 1.5
25 7 v N u A4 Pterocymbium beccarii 136/135 1.0 1.4
26 T4 2w B Carbera flovibunda 106/107 0.9 1.2
27 /U 7 Vv 7 Sarcocephalus coadunalus | 132 0.8 1.1
28 7 # + = T Buchanania arborescens 101 0,8 | 1.1
29 2 = N b T Maniltoa psilogyne 119 | 0.7 1.0
30 | HA4TVAY v AR Cyathocalyx petiolatus 104 0.6 0.9
Total 73.2 | 100, 0
i

T RES 28, 14, 7, 20, 9, 27, 12 BHIHY RO TH B,
Note : Log No. 28, 14, 7, 20, 9, 27 and 12 are the specimen in previous report!’.
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7B (251 75)

Particle species components of composite mixture from

Lowland and Hill Rainforest, in proportion 25 : 75

T URTERE 28, 14, 7, 20, 9, 27, 12 WRRETED D

fat piils Species

i 7 v Powetia pinnata

Zoa—F TNy oy P
Endospermum moluccanum

Y = F B Myristica giobosa
+ 0% F 7 Celtis kajewskii
#ooF Y w4 Canarium vitiense

TRAFFIAT VP v
Mastixiodendron pachyclados

YA ag v Foa v Pimelodendron amboinicum
7 1 v 7" Ficus variegala

w 4 4 wu A Microcos grandiflora
kAT 4 vV F  Horsfieldia sylvestris

75 v F g 3 T Planchonella thyrsoidea

#oa 7 v i Calophyllum sp.

I A A A
! Dysoxylum gaudichaudianum
Vy F7 99V R2—~34107

Terminalia solomonensis

Z 7 5 Anthocephalus cadamba

FUFFFY Fo v ,
mgiodendron alternifolium

Y og o~ & o= 75 & Syzygium sp.
79 v F v Elaeocarpus sphaericus
Lo S % w4 Palaquinm erihrospermum

A /v v v 7 Neonauclea hagenii

< v A 7 Cryptocarya massoy
< v o Mangifera mucronulata

7 v N a4 Plerocymbium beccarii

A 2y B Cerbera flovibunda

J v v 7 Sarcocephalus coadunaius
7 5 J = 7 Buchanania arborescens
<~ = W 7 Manilloa psilogyne

YA T VY w2 A Cyathocalyx petiolatus

Total

AR
Log No.

134

ORI
Volume-
ratio

%)

ot
O

ol
[as}

[l

4, o]

1

SRR

Rivised

volume-ratio

)

12,2

[o5]
—

IS
[}

(o)
&

f 3
:Log No. 28, 14, 7, 20, 9, 27 and 12 are the specimen in previous reportl’,
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1.2 BEONRE
& F [

AEIDOFMOEE, BTHMICK T 2 RBEMELZ T ANAR GRALBEER DL, BHEHOBKRERICELBEA
RHEREE S 27201, 2N o OBBOERLRBINCRD IR NIER 578 > 720

FTIEhbA—T YV « SABRICBNT, 197240877 = 2 —F = THEIFIC X - TEH O Inventory
survey® ST HNTH D, TOWE 2 DO FFMRMAE (Hill and Lowland Rainforest) lz-D\CREAIE
L, 75: 25 DWEBETA —7 ¥ « ~ A AKEOFEKA simulate LESH & LTW2, 20 & & OHER acre
Wb volume ZMEFFFEE Mr. J.L. Auna 324t data i2 & » T, 1.5~4.99 girth class (¢ 14. 5~
48 4cm) D/PMERICONTEEFH TS E Table2, 3 DXL b, 15D HEREI 4B DRMEE
ARSI ET, BUBENT O DEEIEL, X5k 1~0.5% UTOBBERBEL YWD T TTH
U MERE A Tabled, 5 IWRTEBYTH D, B ILMEFMK Hill Rainforest (H) &FHL
%®i bk Lowland Rainforest (I.) %R Inventory survey & & 3WTEOINLWEDOK 75 : 25
WX DEALAKRE (HL) orfERAIERD S L Table6 DEBDTH 5o

2D D OFEEGENCIL B 3 o &K (H, L, HL) offLEL, 77 4/ 9—R— i
HWHRBPHC I BREOANE (HL) oBELREEZH, ThEhT » 7OBRBECTHRERAEZT - o
T —F 4 B P ST 7 A 78— R~ FR, 2858 (HL) OBELRIcE- b5, Mk
ENTBEORBERA Licicd, 774 —F— FOBAIEATE T Hb 2 SEREATE R
W7D, WD BARTS S IoREEICTE 5 fo (Table7),

2. K- FEORE

2.1 X=F 4 K- F@E
& F fie

COBEETR N —T 4 7V~ FORE L UTRARGEERM O BHEA T~ 5 cbic, BxoMED
HE SRR DS, N OERO UMM TS R — FOMBEICE X ETEBICOVTRIT L, b8 TR
BRIC X B/8—F 4 7 VR— FOMEZRE L.

(1) Bk

FRRICHE U o0 28 R (27 BiE) oMM LRI B W TIB e RIC K - TEH SN R A
BET, /=7 4 7 VvE— FOBBEEHET T, B2WMOICBVTHENEBDTH S, RS
CIEHR— FMEOREREOE 2B O TR~ EBDTH b0 IRRBEREEMEE S 3K E L,
(2) # %

D /N s

COERICHER U ERCAM 0 lEE Table 8 1RT X912 0.29 65 0.90 F TILWHiIHICH e » T
Who Yx—bE V=Y VORGAHEHE2WY OREM U4 BOBLEERLX DI, 0.70 U LOEILER
LU 0.4 DIFTOBMEORBOEA, OO TR st FlFATHOFAT « 74 27 KE~DK
SR EBISR G, FIMCEKICAKINESDENbDIE B bbb,

¥ BREE(LEEES
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Table 8. /5 — 7 4 7 v F — F KK
Characteristics of raw materials for particleboard
it {5 Y
it HE AAES HEE ﬁMdChﬂ;aglhg SJ’ ?ﬁ ;%?Vi:gi e g’gamﬁ; R ;’i{c{é)
1}1Hkmfe grain ﬁ);gc tives| @ | oo pressing

lesz{;m?c; sc}}zolzrz‘sj) 10 0.29 L E +# j 2.94 7.1 +
guckj;mz;;a c;;b/(w)e)scens to1 0.32 + \‘ | 164 5.8
%2;22&1’33 ﬁét{olz\tus 104 0.33 | i n 3.22 7.2

[U,itsea /fimor?amz 7 116 0.35 + { 0.57 6.5 +

Iziczis /z;arieééla 7 121 0.35 ‘ 3.30 6.3 +H
@eﬁpfﬁa;a?k%sa;ii 187 0.36 | + .18 | 6.5
A?nthocepialus ca;amba 127 0.38 + 3. 66 5.3
Z;\/[yrigticajgloz;sa & 124 0. 45 2,00 5.6
ganaj;iun;} vit?ensf 108 0. 46 | 1.49 6.0
éarc;jcep/;/alusl/cqaiiunulus 13z 0. 47 | H+ 2. 49 6.8
Zrt}gcat',?ZZs }s]/p,yv * ) 120 0.48 | # | + + 4,03 5.5
En;(;ptr:r;n?%;\éo?m/ca‘num 1o 0.50 ‘ + + 3. 63 4.6
Kiigziziﬁ:igr;n [\a‘?te;mfolium 118 0.52 1,66 5.6
(ifjgl;;hj?lluga s’f.? A 115 0.53 0. 54 6.0
ée;/bjng j‘lijofib‘Zzde; 106 0.53 + 2.32 4.7
A‘}icj:oc({s gian?ééﬂgra 138 0.54 1,13 6.4
;‘j}a:s;el]dijz ?y/h;stjizis 123 0.55 + +H 2.68 5.0
JTlangifer; mucro;ulala 102 0.56 3,26 5.1
” 103 0. 56 3.78 6.0
gomgtia Zinnam 7 134 0.63 \ 2.33 5.7
aniffizea%m‘egl;ca;a 128 0.64 | 2.40 5,2
g?occ}zijgonfsp.j‘ 7 113 0. 606 1,12 6.7
;{a;r;}ng{oiiab_s; 7 117 0.67 + + 2,48 5.2
I?i;w?ocji;mfim]\n Lsz/bm‘m'cm/n L4 0.70 4 + + 3.19 4,1
Jz\}eﬁaz/wlre;}a /;zagll/en?z' 131 0.72 | 2,24 6.3

= L 7 1

]T}anﬁz‘oa);bsilggyn? 19 0.79 1.72 6.2
Al;s?igoze:;f;z A/bai;}gmjados 129 0. 86 + 2,79 5.2
geltis };ajew?kiz‘ ” 136 0.90  H + + 2,01 6.1
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Table 9, ¢ — F 1 7 wnv

Characteristics of

{5 T JRARS R o— FHE T

Density

Species Log No. S. G. in board factor

T v A b = 7Y Alstonia scholaris 105 06.88 0.66~0.70 2,34
7 h o+ = 7 Buchanania arborescens 101 8.71 0.70~0.72 2.22
ATV AY v TR Cyathocalyx petiolatus 104 g. 67 0.65~0,70 2.03
i Y £ TV Litsea timoriana 116 §.68 0.65~0.70 1,94
7 4 v 7Y Ficus variegata 121 §.85 0.63~0.67 1.86
AFNVF T Sterculia parkinsonii 137 0.69 0,67~0.71 1,92
7 7 7 Anthocephalus cadamba 127 0.70 0.69~0,70 1. 84
Iy o2 F oA Myristica globosa 124 8.76 0.69~0.73 ; 1,56
hoF ) U A Canarium vitiense 108 8.88 0.66~0.70 | 1.48
J v J v 7 Sarcocephalus coadunatus 132 0.87 0.66~0.68 } 1,43
TN HT R Artocarpus sp. 120 0.68 0.66~0,70 1,42
TeTEETATY lCEna?ospemm;vn moluccanum 110 0.69 0.65~0.72 L.36
FUEXFFTV Fo v Kingiodendron alternifolium 118 0.69 0.68~0,69 1.31
hoa 7 o4 v A Calophyllum sp. 115 §.76 0.69~0.73 1.32
T I Ty R Cerbera flovibunda 106 0.8 0.68~0.70 \ 1.30
v 4 7 v a3 R Microcos grandiflova 138 06.69 0.67~0.70 v 1.28
R—=RT7 4 W VT Horsfieldia sylvestris 123 §.71 0.68~0.72 1.29
< v =) Mangifera mucronulata 102 .68 0.67~0.70 1.21
” ” | 103 0.68 0.66~0.69 | 1.21

Z Vi v Pometia pinnata 134 .78 0.68~0.70 111
¥ v F v 7 Antirhea megacarpa 128 0.70 0.69~0.71 [ 1.09
Jw ¥ ¥ & v Glochidion sp. 113 0.68 0.68~0.70 j 1.05
N =] b =T Barringtonia sp. 117 0.87 0.66~0.70 1,00
Exayr v Fao v Pimelodendron amboinicum 114 8.69 0.68~0.69 | 0.99
A 9T vT Neonauclea hagenii 131 0.70 0.69~0.71 ‘ 0.97
- = w b+ 7 Maniitoa psilogyne 119 0.6%3 0.69~0.70 " 0.87
ATEYAT R yMastixiodendvon pachyclados 129 0.71 0.70~0.72 | 0.83
+ v F 3 Celtis kajewskii 139 0.69 0.69~0,70 0.77
oA B Mixed species | 0.87 0.66~0. 68 -

A D CNSOBERK Y P L RIC Y T Lﬂ‘:OD’G: FB/NH Gk ERE 15% 1 S T,
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particleboard

NTTF 20— F=THOMLIEE (8430 GBI

— 63

Ada U FD

WK B S TR

o B o o s 5 Pt 7
o R | RGBS | e Ml
(kg,"cm%j) ) XlO*irr(kg,fcmZ) (kglcm?) (kg) @*
440 411477 50 4.6~5.2 2.3 1.6~3.0 51.8 48.4~55.3 42.5 29,3~42.1
471 450~489 56 5 2+528 2.2 1.5~2.7 53.1 48,1~56.2 35.0 28.6--38.6
269 235~-329 5.2 4.7~5,7 0.7 0.2~~0.9 | 47.3 44.6~51.8 | 119.5 66.8~186.3
347 310~373 5.1 4.8~5.3 1.9 1.4~2,2 | 39.6 36.3--43.8 | 25.4 15 0~351
387 331410 4.4 4,249 3.3 3.0~3.6 | B52.3 49.5~56.1 i 18.1 16,6~-21.2
428 377464 5.1 4.8~5.5 2.1 1.7~2.6 | 53.5 48,7~-58.1 34.5 33, 1~-36, 1
489 447~-494 5.3 5, 2~5.4 3.2 2.1~~4.5 | 58.2 49.9~-64.4 | 28.8 25, 7~30.7
431 437570 5.8 5.4-6.0 3.4 2.4~-4.4 | B0.6 52.5-64.7 | 22.9 20.5~255
519 487564 6.0 5.8-6.3 3.0 1.0~4,3 B6.§ ©2.6-74.2 26.3 23.8~-29.4
265 207288 3.8 3.7~4.1 1.0 0.5~1.3 45.5 43.0~49.06 59.6 ©51.2~69.9
433 399~-467 5.1 4,9~5.4 2.6 1.7~3.4 | 58,2 52 4~68,1 21.2 20, 4~22.9
385 343423 4.7 4.3~5.2 2.5 2.0~3.1 | BB.7 39.4~67.6 | 18.1 16,8~21.5
438 465~469 5.0 4.8~5.2 3.0 2.1~3.9 | §1.8 56.0~73.6 | 25.0 21,9~26,4
518 498--542 5.7 5.4~6.2 3.0 2.3~8.7 | §2.7 55.9~76,5 | 21.3 19,3~22,6
433 394~-476 5.1 4.8~5.5 2.2 1.6~2.7 | BL.D 52.8~68.0 | 2B.8 26,0~29.3
417 399~-458 5.1 4.7~6.4 2.4 1,8~3.0 | B1.2 53.1~72.4 | 14.8 12.0~18.8
458 401492 5.8 5.3~5.7 2.8 2.4~3.3 | 58.1 48.5~62.7 | 21.8 19.3~24.1
423 397462 50 4.7~5.4 2.8 2.3~8.9 B4,1 60.1~71.5 15.9 14,8~17.0
411 393~-424 5.1 4.8~5.4 2.6 2.1~3.3 | 2.1 56,7~71.8 18.8 17.4~20.7
422 391441 4.9 4,7~50 1.6 0,9~2.0 | 66.4 57.6~78.8 | 23.7 22 2~-23.8
343 294--282 4.5 4, 1~4.7 2.8 1,8~3,6 | 57.8 50.1~74.6 | 20.6 19.0~-21.7
347 325381 4.5 4,.2~4,7 2.7 2.2~3.2 | §57.2 41.2~72.6 | 21.B 20,6~22.7
300 279322 3.5 38.3~38.8 2.7 1.4~3.4 | 51.§ 43.4~60.9 | 15.0 13.7~16,6
382 357403 4.8 4.7~~4.9 2.2 1.7~2.5 | 50,0 42.7~~55.3 | 11.4 16,2~18.7
342 324--368 4.5 4.3~4,7 2.3 1.9~2.9 | 48.1 38.4~53.6 | 25.8 23.7~28.2
329 311338 4.0 3.8-4.3 1.7 1.4~2.0 | 53,7 43.0~64.0 | 18.4 17,0~20.7
323 308~327 4.3 4.1~4.5 2.1 1.6~2,9 | 47.5 36,0~53.9 | 13.4 11,0148
136 120~154 3.4 3.1~3.9 0.1 0.1~0.2 | 32.8 26.9~40.1 58.3 51.9~68.4
393 358--442 4.8 4,6~5.0 3.5 2.9~4.8 \ 62.9 52.0~67.8 21,2 20,7~22.7
Note : 1) These species coused the blow or pur;cture during ‘hot~pressing, then thei;r;)risf;urre conte;ut 0;-

surface particle was depressed to 15%.
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Fig. 1 =5 4 7 v~ FOEHEL & Fig. 2 /5 4 /¥ — FOERE &
5k & DB % fF v v S EOR S
Effect of density factor on modulus of Effect of densify factor on modulus
rupture. of elasticity.
(2) 7R b =7 Alstonia, (10) =7 % Malas, (2) PuA R =7 Alstonia, (15) 7Y F7 U 2
as) 7¥F7 )2 Antlaris, Q0) 9 x—5—% Antiaris, (20) ¥ # —% —7# 4 Water gum
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1 < R OB IS DENSIY FACTOR-X £ #5 Lt
Effect of density factor on internal Fig. 4 /¥—7 1 7 WR—~ FOEMI &
bond. K S FERR DB &
(2) 7oA =7 Alstonia, (15) 75T A Effect of density factor on thickness
Antiaris, (30) #nF 2 Celtis swelling in 24 hours water immer-

sion,

(2) 7NV A k=7 Alstonia, (15) TvFT U =
Antiaris, (30) &/ F = Celtis
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2) FRMEE—T v —25 4 v, pH SEEEOEK

TN—27 4 v OFEE, ZOFBRD 28 RKOEG, sHODTE IIRECE L. 2, 82
20, NPT Z a2 —F=THO—DDHWEREMTH 5o —HnkiiliEo pH 437 2
7 Z (104) D2 DAL TH -/ (Table8), L7t

HOKREMZ B E
DDA EZL LN,

cRFE T VR b =T (Q05)FEVA TN v T
S TH 2R, WK T v A I HEE T —RF A v DF
V27 (116), 74 w2 (121) T, 0.35

S LICHIEICBR Loty 7 2 DI,
C OEEOY;

TIWA =T,
CORTPHBTULEDE DR T VA L =T 1HEZITHD,
T, WIRINE A& ENLZ

FOELEM TS - 12205,
G, 2nAa ) THIEOBLICEBM L LB A N b. U Y = TOEHA
FHVANESOEEEME L EBZONDY, 74 v DO TRBSPRREKIERY 2680 $i
FATIHY w7 RFSV 7 ERLE LIPSO NES, o T vk VIERC K DBEREAHE SN, ERE
S (AR A YO RSH LY oY A3
Ot R
5 ANTOIERETE Y & v 7

3) K— FMEICE JI3 Tk &R
¢ Jvw oy PAEEJT S A

- RSB O RM 2 FR & LT —T
W, B—FMERAETAEONDNTEYY, UL, ZOEBRTIHE, 0.4 LFOBILEMOES, B1b
D& DY 7 ZDMT, EREDOEDOMBHILOAE Ui (Table9), Ziicx UELEREROEA, /N
OIEFEHESEN /2D, BEOHERYO LA UL DKHEMNET L, cNb0 LIEH 2 WP OREH D4
¥, FEME I & R O B R A B N TR
BIEE LIS © o i MR T I - 7

LiehinTEN DO RA A
2N 5T —F VA

REACERBEBTS - oo
Ik BT 5L, Fig. 1~3 0ok, KOBOBEINERL .
B, Ua—2—Fa QO /o717 (132), ¥vF 2 (139) Th s
Y, TR A RSy, BRI ER, ThENEELTHEEENON DS,
» FHEMO R~ PSRN SOWEERR Lk, |

Ly
!

TH ST,
JEf & R & R

24 FETHOKE S BEIRRO B 413
i3 Fig 4 O &5 s OB AT Lo
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— TN FVEL T VN XD E
Table 9 (CRT L Dic, H—REFE DR~ FOpT, WMBNESOMEERU . Ti3BHER

W= o
— Fig, labane
DIRNBOEESEIHEORENZ LA LRI R L0TRE NP EEDII,
ERIET D86, FORBITE & L THIT

BELCEICE-T, &
PILEORR, =) THRREERE

B, TVA =T, ¥4 TV A v I R
A

2N 5 DERBLRIC L ZRABBEDOESG

R LT —F 4 7 VR~ F
T4, JUIVT, kvFAOMERITEY

VY L7,
i, MEAECRNEEZ OGNS,

ETH L,
2.2 77 A A=A Nl
2.2.1 BRN—FR—F
E RN w mm
RS (T - 7o

COIEATRERE LTCORASMEOEZW 27201, R — FR— FORGER%E
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Table 10, ~ — F & — F o ¥ &
Properties of hardboard from mixed species
= Moo o e | R
BOE O &k & Ko ora, Bending strength | B k | WAFE | 5 S g
Ttems 5 B Specific gravity (kg/cm?2) 2 | Thpact .
Moisture iy - g —  Water Thickness benging Tensile
f— X Thickness - % £ B 2l .
N - co content i 5‘air d;%y f}% ov gé‘ %}%ﬁiﬁé }gpé%gg absorption swelling &t;ezit/h strength
Treating condition , § .
reating condition - (mm) %) } dry of rupturei strength @ | (@ cm?)| (kg/cm?)
®x o= R g 165 3.18 6.2 0. 95 0.90 380 402 108 77 13 232
Cooking temperature 3,13~3.23 | 6.0~6,3 | 0,93~0,97 ‘ 0.88~-0,91 | 340~369 | 388~413 | 105~109 70~81 12~14 223~246
°C 175 3.21 5.9 0.95 | 0.90 377 418 a8 72 13 287
. % 13,13~3.29 | 5.6~6.1 | 0.91~0,98 | 0.87~0,93 | 353~394 | 397~454 | 97~100 | 71~74 | 11~15 | 281~292
TR
e 3.24 5.5 0.99 0.93 441 478 86 61 18 333
No additives) [ 183 15,2003, 27 | 5.3~05.6 | 0.97~1.01 | 0,91~0, 95 | 428~475 | 462~508 | 86~87 | 59~62 | 15~17 | 327~341
0.3 3.28 6.0 0. 98 0.92 546 580 o pd] 14 434
5T T g 3.25~3.31 | 5.9~6,3 | 0.97~0,99 | 0,92~0,93 | 528~~563 | 574~603 | 20~25 | 21~21 13~16 | 416~451
) 06 3. 29 5.0 0. 97 0. 92 491 535 19 20 13 418
Paraffin emulsion . 3.19~3,37 | 5.9~6,0 | 0.95~-0,98 | 0, 90~0, 92 | 442~561 | 491~~609 | 18~20 | 18~20 | 11~13 | 410~422
- 2
content (%) 0.9 3.27 8.0 0. 98 8. 92 513 558 19 20 13 388
: 3.22~-3.33 | 5.8~6.1 | 0,95~0,99 | 0,90~0, 94 | 499~536 | 533~591 | 18~-20 | 20~20 | 10~15 | 387~389
0.3 3.28 6.0 6.98 0.92 546 590 23 21 14 434
RS B . 3.26~3.31 | 5.9~6.3 | 0.97~0.99 | 0,92~0,93 | 528~563 | 574~603 | 20~25 | 21~21 | 13~16 | 416~451
. ) L o6 3.28 6.0 0. 96 0.90 637 706 20 18 14 502
Phenalic resin content Y 3.14~3.43 | 6.0~6.0 | 0.95~0.96 | 0.90~0.91 | 607~~650 | 672~723 | 19~20 | 18~18 | 13~15 | 484~536
(@)
2 0o | 328 58 | 0.98 0.92 721 789 19 19 15 578
Y 3.25~3.32 | 5.8~5.8 | 0,96~0,99 | 0.91~0, 94 | 652772 | 716~839 | 17~20 | 18~21 | 14~16 | 552~594
5 3. 21 5.5 1.01 0. 96 634 865 46 | 26 18 513
y o= = 3.14~3.29 | 5.2~5.7 | 0.99~1.03 | 0,93~0.97 | 620~644 | 656~670 | 45~47 | 24~27 | 17~20 |491~529
] _ p 3.29 5.7 1.03 0.97 740 761 35 22 20 553
Linseed oil content 3.21~3,37 | 5.5~5.8 | 1.01~1.05 | 0.96~0,99 | 729~749 | 735~781 | 31~88 | 17~25 | 18~21 | 548~557
g’ ]
% 5 3.18 5.7 1.04 0.99 807 f 820 22 14 15 | 585
3.13~3.18 | 5.3~6.0 | 1.03~1.08 | 0.97~~1.02 | 788~820 | 796~~847 | 21~24 | 13~16 | 15~16 | 578~592

1 ROBME LB RIGME, TRIFEEZRT,

EORPEGE 3~6 18,

1 INIFERILIA OB A DR

2 T/~ V0.3% B
3) NFT4vIenY gV 0.3% B

HIREIL183°C,

Notes : The upper rows show mean. The figures of lower show ranges individual items.
Number of specimen : 3~6.
1) Cooking temperature except the condition of no additives : 183°C.
2) Used together with 0.3% of phenclic resin.

3) Used together with 0.3% of paraffin emulsion.
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BRI 2 MICE RSN B TH B

(2) # #

AR ORI AE Table 10 1R T, AV OBG, v 7 IRIZFELERM L D SHPFO LY
BIFISFEIEDG B iz,

T REESORENEL R ON TR~ FREDR ELIE THEKED N~ FR~ FehEs 5
ZEMTE,

128 U AMED AT —icE b AMAKRIL (K4 Vv, T8 v 7% BRTRTH D
B2 WO IRE Lo KIRM 24 O S EAE XL, BAMOMEAE N E KT 2 Ll s L5k
i S Bhnie, ERIIT S AL, £ UTBoKEE SOBURE SRR I AICAE ST 615,
T T 4 VI D g Ve A DY 7 ORI B & AR KR BREE ISR R 1,
HILERD & DI 5 & BOREIE 1/5 PIF il L, JIS BIRICHEAL S 2 RED R — F3G bhi,
7 a/ =YY OMBREICHTRE, BRHTRE, FERDMSSOBRMNETICNE L S LB
N, Bl ol LR~ FiIbFoRMnEOEERL, RED N — FR— FEIEVIG2T &0
YR S

TOEICH A ZFRPEE M IE~HEOBEATLRVZ {RDLNT, L bk, MmEELS
IR AR Lo MR BRI 4 E 7520 5 T2

INRBEOMEBEORESHE ST DN IHEDGRP Lo Litbo EHwm SN 5,

F 7 Table 10 ORUBHBIBEEHEMM 2RET LY, £/ FH 0B EEFRE Licn— FR—
FOMBEZLDOSHDTH - 7o

T hORINIRESR S OICWET 2 EW S0, 6% LLEORINTHF & 14 700 kg/cm?
BlIak O M S (4 500 kg/cm? Pl ART & LM Sitfess, WAMEOATE JIS BilgicEL S 2EE
BHCRZBEOMBRNBLETHY, Tl ETOHHR—4%ET2b0TH 2

2.2.2 RT 7 A4N—=FKR—F

Bom o f o

T w4 SR = PR B A BRSO B AIE, AR CfE RIS 2 BRER, ERAELDE
RIEOFBARENEEZ OGNS, ZOEWKRICENT, COHATRER Y 74 /5—HK— FORRE LTH
FICAT U2 IRA BT O BV ] Lrco

(1) BTk

HERRIHETRN A — 7 v N AR OB AR & UIBA#E (HL 2D 5o 7T, JEREHA
TRATIWY BT 4 7547 b= 210K OMETT - 7ce WA & LTI RE RS 6kg/em?, R [

453, RSN 1 YRR Lico WIMRETID &N T 7 45— 13, DROKMBHMIBAIEZTICE DI
e, Y754 =Y 7 RITOY, 80°C OMEATHNE 108 BEETHRL, Hily 7 4/3—& Lo &
B Ure 7 7 4 8 —H03, ENEMEESEE10IT, ~NYT—7 Ty ¥y (O.T5KW, v~k

0.3cm 27 Y~vizl, LkW 7L — b7 5 V&) KA Lico
Tofls, HEoinic, HETHTDL NN, FELT3 7 VYo 5 DDR 7 5 A S —ZRIEHCH

R




— 68 — RERRBTIRE 4 294 %

AL

B, 7 =/ —viilE (PR9500) %7 s 4 N—T0t L3 % RMLIc— FR— FAIENTAE X 4
mm R~ F, BEOZY 7THE Gh—35 3V J-492) 2EC 8B RMULATELTHLER— F%
BHTAEII0mMm O7 7 48— K— FD2ICOVTIT, £#NEN, v— I VIR T 7 4 3—fk
AEEMBLUTCHEORL 2R — FEME- 1o BAMIKEZ R~ FIZ20WTR, 77 43—1CdL1%D
57 4 vIenYa Y (S.P.W. 109) £EEFIRMBICA T LA L,

T« ) —VEIEER ~ FOEE, BEEXERM L7 7 4 5—13, FRo i L 5 5E, BAe%, 50°C,
LB OWRET - 7o 2 ) THIER— FOBAR, BEEEAOHET 1o LT, v FEK
FIIFIER 10%, ®REN 14% Th o720

F=IVIRBBHCT  BBA—-I ey Ic XD, EBEBIE LT 7 AR08, 21X24
cm OBNTENR L Okg/em? WKLY EHIL, BE~<y Pa2lEsl,

BT, 7=/ —VBHER— FICOWTRIERENEDTIC, AEA— FES 4 mmiZ BT 51056

Table 11. #% E % {#

Conditions of hot pressing

B2 # oW OB E Fe KT i EREIE BB BE | & EmRH
= Temperature D ensity of Maximum Clossing Total pressing
Binder of hot plates boarsc’is pressure time time
&) (kg/cm) (sec) (min)
5 ) D 0.95 41 45 3.5
. . 220 1. 00 61 57 2.8
Phenolic resin 122 75 90 6.0
2y TR 0.56 17 75 6
. 160 0.73 34 68 7.5
Urea resin 0.95 68 75 14

A D AR—P—EfFEHT, BER~ FEL 4mm K.
Notes : Thickness of board was 4 mm and it was obtained without spacer.
2) 10mm O R_R—H—ZHH L THEMRo
Thickness of board was 10 mm and spacer was used.

Table 12. 7 » 4 N — o W &
Characteristics of fibers
~FF Y N B -
e e ) fi 4 w2
il s i By pH fﬁngg Screen analysis (%)
Raw material | Bulk i | extracts | | | | .
of fiber density fiber/chip fiber/chip| ~ 9 916 | 16~35 | 35~60 |60~115| 113
t mesh.
L | %) B e
B M } 4.9 0.51
Mixed tropical| 0.032| 22 2 12.1 | 18.5 20.7 19.6 14,5 14,6
hardwoods 5.8 0.19 k‘
77 vDDR 48 | 5.6
Commercial 0. 037 —_ S 11.5 19.6 25,7 18.5 12.6 12,1
DDR Lauan 4.6 0.74
{ i e
1) BEEARLO7 s A N—RREL, vy FOEHI L DEN.
Notes : Air dry weight and height of felted mat gave the values.

2) TrA5—15g F 30 0RHRE 5 BlehiF e
15 g of fiber was treated for 30 min by RAT classifier.



Table 13.
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Properties of hardboard made by phenolic resin

B — R H— FHE Moisture WMUL(;““Ré m(g/[ﬁo/}?: # I ni‘i;ﬁ aglibgn 4| Tmpact bending! Hardness of Water Thickness
Specimen Density content T T ’ strength |  surface absorption swelling
(%) (kg/em?) (X106 kgjem?)| (kg/cm?) | (kg-cm/ecm?) | (kg/mm?) (%> (*)
0.95 8.7 294 35 2.7 6.8 ‘ 35 60.9 3.1
B4 I 0.93~0.97 6, 2~7,1 271~317 32~38 1,3~4,3 i 6,4~7.0 25~41 59.8~61,5 35.1~38. 4
) 1.00 6.7 312 38 4.0 7.4 47 66.8 22.4
Mixed tropical 0.97~1.02 6,3~7.0 275~350 33~43 2.1~6,2 7.0~7.8 36~-55 61,9~75,9 20,.9~24,1
hardwoods 1.22 5.7 684 68 1.4 7.3 70 25.5 18.3
1.17~1,26 5,83~6.7 621~747 £8~-69 9. 4~14.6 6.9~7.7 63~80 20, 6~29.7 14,9~20,8
0. 98 6.4 288 38 6.8 4.5 36 78. 4 18.2
77 DDR 0.96~1, 01 6,1~7,1 262~-300 30~40 5,2~9.0 4, 1~5,0 29~43 26, 4~-30, 9 17,2~19. 4
. 1.02 6.3 352 \ 42 4.9 4.0 35 23.0 13.9
Commercial 0.99~1.06 6, 2~6. 4 323~-376 i 37~~44 1.3~9.5 3,7~4.5 31~38 22,2~~28.7 12.3~14.9
Lauan DDR 1.18 5.8 439 63 19.1 3.8 73 11.5 8.0
1,17~1,24 5, 5~5,7 384~546 51~70 10.3~31.0 3.4~~4,0 66~82 9.5~14,7 6, 2~10.7
Table 14, = ) T & g 12 X 2 X — F O ¥ H
Properties of fiber boards made by urea resin
*"” P P ROETAN L s e ST ﬂ’f““éEﬁlj‘*@ X = T - ; 77 o o ,Viia—, I, b B2 T 52
e R R FHE & oK & iR Y o RS Tmpact FmwEE | OROEEE | B K ER | BUKERE
’ TS = Moisture M O R M. O. E. Internal béngir\ Hardness of Hardness of Water Thickness
Specimen | Density content i (X108 bond strenq:c“gl surface lcrosssection] absorption swelling
\ (%) (kg/cm?) kg/cm?) (kg/cm?) ,(kg'cmk/qm?)_, (kg/mm?) | (kg/mm?) | (%) (%)
BOA B 0. 56 8.3 92 6.7 i.3 4.0 i 5 6 141 45.8
1 [ 0. 55~0, 57 8.2~8.4 85~96 6,2~7,0 0.9~1.5 3. 5~4, 4 4~6 5~7 135~-147 45, 0~46. 6
Miked 0.73 8.4 218 16 3.2 8.0 13 20 97.7 36.8
tropical | 0.71~0.74 8.2~8.5 207~-234 15~16 3.1~3.3 7.4~-9,0 11~16 17~23 92,9~105,7 35.6~37. 1
! 0. 95 1.8 497 29 5.7 10.4 33 48 53.9 25.5
hardwoods 0. 92~-0, 95 7.5~7.7 488505 2731 5.0~6.8 | 8.4~12.4 | 27~40 35~58 50.9~-59.9 | 24,0~26.6
0.59 1.7 96 7.3 2.2 3.8 [ 8 44.3 16.3
77 DDR 0. 58~0. 59 7,6~7.7 86~103 6.6~7.9 2,0~2.4 3.4~3.8 5~8 8~8 43, 6457 15,7~17.5
0.76 1.4 226 15 4.5 5.5 20 19 26.3 10.7
Commercial 0.75~0.77 7.2~7.6 219~233 11~17 3.6~5,3 5.0~5,8 16~23 16~21 25,2~27.9 10, 6~10. 8
Lauvan DDR 0.94 6.8 400 29 6.2 8.5 36 43 14.6 2.4
0., 92~0, 96 6,7~6,9 376~433 28~30 3.7~10.4 6,3~6.8 30~40 38~-51 13.2~16,5 1.9~3.3

FoTEL L

(OB ) 7 8) BRIl L
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BIEN%E, A4 YNy — Y E T VAR YT OFHENFHEASNVTERD UIEB 0T ce o) TRIER
—~ FIZ2W0 T, R~ FRECIOEHMENEH P LHEREEL, K~ FESF10mm O X—4—
X OBE Lo BUESEO—8% Table 11 [0RY o BBBEIZELEE D 1 E Lico

MERBRIIELE LT JIS BB LT T > BRIBHES, BOHHRS, Bk, SKRORERR
(& 31 R ERBROKR T %, FHEARMD 21T o

(2) FERHER

1) fREkT 7 4 N—OWEA Table12 1Tk D.D.R. X257V 7 7 4 N—E LB LT, 4KD
CRE SR LARBY ONI0. TS, 77 4 N—NRICONTHIEELET 2 ARl s sy
o7ze 2ODERNT, BE, BTEMSRE L D T RERRETH 20, COFRROBLMEER
ETRBL, RN— VERRICHATS FTHRICRR & AHERTNEELZ NS,

T A N—DIRERICONT IR EROFETERTHT, 16mesh TT7 57 ¥ a3 VIKT 7 A N—H0E
Slio TNOTAERBHDIIDIC, NV=—0 T 9V w WA ) ~VEMT B, T4RA7 Y774 F%
MAT2EONBISLETEA Do

2) T/ —VERICE B — FR— FOMESL Tableld iz, UL 2 ) THIBICE B 7 7 4 /8 —R
— FDb% Tableld I0RT, MEHEEROME~DEEIL, MELXBICKE KET LD, K~ FILE
0.95 FHET, MilELIbikd 2L, MUmME, HREHERITYL,IC, BKEBRTHLG, o) 7H#
Beds 7 =/ —VilE KO JOEREAEZ T E, L BTy v /RTRChESEOBEINE R U .
Table 13 @ /»— FR—F O E T, BAMTREELOMITE JIS o v_v XD FEb-
Too CNAREL2EETITED S EBEBERIABCHLL, TOEARS 7 VIV SBEETH 7, ¥
R — FILEZ 0.5 BEZIT N B0 REETREBI/NE oo Led-T, MRS EwE
THICRR— FREZED L ID b, EEAOBLECT», ZEBRORASSE T L, oIkl
DR IEFAOMEREEEET 5L, o) THBICX2hEER— FAER LN,

HEMIRIOES, BAMEPO,CI 7 v IDENTED, KX~ FREOEEIMOBEEICKAT
FEFINE 0, HRIMTR ST 7 7 13— ORES, HEEEOWEICRET 24, COEROLSD
KEHBBOBRACES 7 7 A 5~ —EKEL LOEER U EZERICHET 5.0

FLEFRS TR 7 7 v INEAH X DO EIIER Lice

Table 15, L,a,b 2 1T X A K — F £ H

Surface colour of boards by L,ab system

7 2 / — Vv EJE T ‘} T ﬁ Hu
FE— FREE Phenolic resin Urea resin
Specimen  |K— FHE ‘ R— FIhE
Density L ! a b Density L @ b
- - \ -

(F’n P /M 0.95 53,8 2 14, 4 0, 56 57.8 5.7 15,0
Mixed tropical 1.00 53. 4 .2 14,5 0.73 57.0 5.3 14,5
hardwoods 1.22 44,3 6.3 13.3 0.95 57.1 5.3 14.6

59 YDDR 0.98 37.2 7.5 10. 4 0. 59 43,1 8.4 12.8
Commercial 1,02 35,4 6.8 9.6 0.76 44,8 8,3 13.3
Lauan DDR 1.18 28,2 5, 6.3 0.94 41,6 8.1 12,0




R T = 2 —~F=THOMTMEE G543 CREFBRSIEE) — 71 —

BT, BAMIE T 7 ik E L EBRRAIR Uiz, Table 12 1R Ui -~ VIl
MT AN CHEND Ty 7 ZFAOBEWBIRARICH 2 &R, 577 5 43— ICEHYEDY
KAMBEMEN TR SDEHN SN S, Leh-T, BAMADNT 7 vIwwya VIEMELHBT
BARRT, TVERDTCEICEOMAEDO UGS S B BELHA D,

3) H— FOERMBARIT 2700, HAREAIYE KK % ND-K5 Btz Tz l, Lab

RTHERLUIHIA Table 15 1T/R 9, BAMOMHE (L) K77 vib@ho7z2 &3, BAEMNT
TYEDHAEL, BETHILIEVIRRBEELESHTL230THAL I, T, COMED LATERMEICK
DIRGMBERTIEAE TV vED/ASV EBER S,

VI LR, BAMAET ATV Y F74 75 A 7 v —2 S OESMHL, BEEERICLIEN-TT »
A= R FERH Ure s, BLEmis, R~ FME, AE b, REBEECibN TS 77 7 7 43
=P HOR— FEE LU TR EHBRILERD o Nidh - 7.

FrUA, 77 AN—DEHEEINE L, P, EHRERESKE DGR FE UTHMRER 252 57
Bodhso EBRIBSNIe COEBMMETI, = TEEEEESEMNE L, MEBOBKFIZERT 5h

WHE 7 5 49— B — FOBLEMIEZ)E b,

2.28 TrAN—F—=NLF 127
(I N <
COWTHEAMDP LD 7 v 4N N—E—VF 4 V7 OEGEICHT 2R88%2 LD H T TS
(1) #HEik
1) BEhik
Ty AN—E—T VIS, Fig. 50X 5 2MNEEAT 2 SR EIEEA 0 A fo B Rk R

EE e, FIERE V7B RCRE L, BIEREIE S e 75 —
BRIk LT 2 OB RENCES D & 5 LK TS iHERE T

IR S B AEEETH Y, COFETRREDBES

Ntz Wi NicWEIEME, BEIE2# T 50010, i —l_

KETHRF SN oo WARILEOBAI, BEMINE

BB B ICMIERMTRIES T, ~— PRI % é;% ‘{
SN 5D, BUHENAERRIH D 7203 T & 18 p o Fig. 5 gm0 2IEIR

T . e inci f the mold.
boo ZCT, WERTICIBIEHZEER LY 7 bkl 1E Principal shape of the mo

D, A B CRUE S B WA IC K - Ton— P sBE S i,
2) w7k
ROKHE (LH) 7 o 713, 9 24 IGHIKICERIE S Nze £ 0T, BkER (UEIEE) 57% 1K 5 e F

y T A, FEERRERT ATV K e F 4 747 r—2I1CkY, Tablel6 1C/R9 X5 18Tl L1

720
il S s v 71, KRK U 7 5 4 - (GRABME UK kb, Tablel6 O X5 EHTHE
Fedivtco BB E LCTHOW AT A=Y « F 4 757 AT =R « X507 (TRATFNVY Ko T4 T e A7

*OPREE LI
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Table 16. f# #i B X O K # & 4
Defibration and refininig conditions

i ik & e Refininig conditions
Defibration conditions R =! 2 g H
bR A The first | The second _
. T F AR |V EE r47\7 [V
Species | A& F IL | ZEACSAT | R M| Pup | 9 % | Pulp
| Steam Cooking | Milling Di i Di -
| pressure time ‘ fime Disc concen- Disc concen-
( < distance tration | distance tration
R | (kg/cm?) | (min) | (min) (mm) | (%) (mm) %
R A | | :

Mixed species 10 ‘ 4 | 1 0.08 3.7 0.07 4,6
A i e Revereres e — —
Pinus 102 T I & i 0.10 2.5 | 0. 08 4.4
densi flora contn'u;xousi continuous ( :

D K'ﬁ%?*”?xwwr FA4T7 74T V=8 —kB,
Notes : In the Laboratory-type Asplund Defibrator.
2) TRAFWYEF 475747 V—2—CHICK 5To
By the Asplund Defibrator type C.
3 KRKYV774)— (BAERIEGRD] ICX3,
In the KPK refiner (single disc revolving refiner ; disc diameter, 305 mm, revolving speed,
2,000 rpm.) made in Japan.
Table 17. R % & O % E # & #
Molding and cold-pressing conditions
SR A S B OE W% & &
Molding conditions Cold-pressing conditions
mEeE | L EZE ] mewm | x on | B
Stock g‘ | Molds - Pres o Ti
concentration vacuum | Molding time ressure ime
(%) (mmHg ) |
o - gauge/ | (sec) (kg/cm?) I (sec)
| o |
! See .
0.25 | 600 % ble 19 10 ‘ 30
oD HEARXBREEEICI S,
Note : In the vacuum-wet-molding-apparatus equipped with the mold as
shown in Fig. 5.
Table 18, & & s X U #F & &
Drying and hot-pressing conditions
v & B B & MY R E )
Drying conditions Hot- -pressing conditions (Dry pressing)
B oE | om om | o AR | pmoRE |EhRy - EER Y Y s
e ?ﬁperature \Timeu M C. of products Temperature Prﬁssurle | ilr(rilel
‘before pressing of mold schedule f sche u.e
&9) (hr) ‘ (%) &) (kgjem?) | (sec)-(min) _
80 2~3 13 [ 180 255 ‘; 2—3
& D A 7k_4"—i2>b/"kf$— 1/ F T ORI F‘io
Notes : Drying time for M. C. reduction from initial to 1%.
2) BEWHBRIEHE, 80°C OEBBTHRES N, DV TRIPRBERTTOMEBRICTL 5N ZL

TONT, BEBRERALEL L >THy PV 2ATORTRESI NI,

Cold-pressed wet-molded products were dried in a dryer at 80°C, then water was given on
both sufaces of it by a sprayer, and then it was hot-preesed in the molds of the hot-press
by means of dry-pressing method immediately.



T T ==X =T ONIIEE 8 4 #0 CRRASETIZEID - 73 —

L2 CHZA R 10kg/em? G X i7c) IABRICER S L,

3) NNTDT ) - A

7 =213, S L EEEAKERBREAD, 3g 200C O&MTHE SN,

4) WA & OB R

L 1.0, JE& 2.8 mm O — FEEHZIIGT 2700, HEEROER (Table17) Wijleikis L, &
WIED I S Nice DOTREIESIE, BUKMTHIER SN, Lk LEsE, WIEMICK T, #ik

L 7 DIEICBAALL, BEARSHM SN, £4T, BIEFFIC, TORICBRZE UV
KB o5 T, BIERRE ARG L ORIEATT - ce ZOROBRIERE Z D/ VT DERKIER
LEZ, RBRRIERE S EHEL, CHE UBRARIBRME LTERRS T,

5) ks JURIE

kB L UETE, Tablel18 1C/RT &5 HEMHTIT- 120

AR Lol BB, SR h T AR I B ETHB SN, V7 PEESIC SN, VT FEIED
AHAT, WEREMIC, B ONHIL, ~— FERIEOEEICHER S,

V7 FEEMIE, ZOMWKEIC 12% HEOKRSEEHER TR T LV —SNEKRE 1% il s, £
D%, WHic, 37ton BHIIMT L Athicilzg SN AT (5-2-S, EX2.8mm H) THAES
1, N— FEESRE S L.

(6) #H & OIE R

B LY 7 bBRU A — FERIEDIZ, BREE 65%, 20°C Ti#liianizob, Fig.6 oLH51hk
CIEMHEOSHE S o WEME Smm/min T, FEHWER, WE—EGOLARICES 2 B0

E— 7l SR Hikce B, HWBROKHZIESRD S, B i, 5 HTilEsh, To¥y
[EMBERENT,

o load l G-
(2) llsks R
SOV OHE, BB L JUERIES D
B 13 Table19 1z, sdfgfiifis LT 7 4 compression e
s e e B |oadcell HEfEO-F el
vy TEON T -4 & bic, FREN
T b, [ crosshead JaI\wF
7 —x 2, C.S.F.680ml (727 I [
pressure = F AR
Wy B 71 — 3 ZHE 59 7)) DE A Kt receiver
ik v L, BAKIEED 74.48, B
. molded A
T3 59 AR L, SHETH O 72 4 product P

RELE L, REIIEIEHESED bl
V7 PERIENZ, JE&8.63mm, il

0.26 T, HE#HHTEH 200kg &0, IR

O b0 X DE T - 0hs, ILdT 2 E

compression table E#E®a

AR LI
_ ) Fig. 6 pRIEH O THEHTE O HIE )ik
N VBB, FE 2.58mm, g 6 DDA ROWE ST
Measuring methods of the compression
0.81 T, ¥PBlELViE LJEE 2.8mm, load in the molded products.
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Table 19. v 7 @ ¥ HE, K B ¥
Pulp properties, molding ability and

% i H
7 — %% Molding ability
g R 4 SR NE S FEERIED = ‘
MO % 2R Freeness ggé;ﬁ)ﬁc;% PRI BY T 4 ok = |
Speci Pulp yield | (C.S. F timate Limited g @
pecies ulp yie (C.S. F.) | Estimated moldin Molding
molding ol h% time M. C.
time welg )
& 1 (mb | (seo) (0.d. ) (sec) (%)
LG B 14.4 10.3
Mixed species ge.6 680 to 72.3~77.3 % 10, 2~10. 4
TR Y T
Pinus densiflora ] - 80.8 1.1
().(]L RE) 1 — ‘ 705 280 | i 146
(Control) ! \ J 1 77.8~84,3 11 1~11,1

Hi1D) HKE 1.0, BEX2.8mm DA FEREIC BT T & B A DT R
2) BAREER, BEBLICAERTICEMNTEEIHOBRLEREEKRT 5,
3) W BRRE 6512%, RE 20+2°C,

HELOD N N— FRIEMEES LR TERP-BNED, ZOEMMER, 390kg ZRL, X
HOobDXlDE®MEER Ui

VI PBRON— FRIEYELE LTS ME (ERAE, LWE) »oYilidss, 8742V
THhfT ot FBREBEAN—FR—~FERT 4 774 T V=2 20T 05, METREVYT7 PBLU—F
BRIV A BET 5 C EMWEETH S EEBZ DN B MKMIICET 25 — 41, Tableld ici@HiIntT
BTN Ed, BAMEME XU 7H <Y — FIEDIE, B L TOE0WEETETRE & U TRk
ZRBUIcE &, REREHERER L. 2hWZ, »— FR—FERRICRIEYMOBOKES 25% LUK
KRR LE D ET 5700, WAKAPERBEEORINSBETSH S,

LA | A | 4

3.1 #ifeRzae
=3 Ll

COEBTE, BABED VS, HWHRSEORERF OEBERLRLT 20mic, 250k
B, MRS X OBBEEARE Lico

(1) RABFE

D HESREHI 3.2 B0 THB SN 3HED 7 77 v TERRT 6 L AV,

2)  HIEIETTRER R Y, BRI 100 5T 150 &, MEHEIRS XUV — 2 VIEIE 1, 000 £5C 100 AL
JizE Uizo

3) BEEEEREICEK - TRt

R (L) = SRR A;Ll Hiv— A Vig




NPT o —F T QIR G480 CRFFHRERIZEID — 75 —
B X Oy oMl H
properties of molded products
]
7 b R B PP ! Fomk B 9

Soft molded product% | Hard—molded products
Boos |y Gy lEmEm L akx | s | o 7

) Speci 16/ (Compression ) S?Qd'ﬁ@c Compression
Thickness gravity load M. C. Thickness gravity load

(mm) | Grairdy) | e %) (mm) | Gin air dry) | (k)

8.53 0.26 200 7.9 2.53 0. 81 390
8, 36~8,76 0. 26~0, 26 194~207 7.9~7,9 2, 50~2,55 0. 80~0, 83 353~~443

9.42 0.25 244 85 2.5 ‘ 0.87 307
9.13~9.72 0.25~0, 26 235~253 7.1~10.0 | 2.52~2,63 0. 85~0, 88 268~345

o |
Notes : 1) The molding time which can be formed into hard mo}ded products with spemfxc gravity, 1.0
and thickness, 2.8 mm.
2) Limited molding weight means a maximum molding weight which is able to cold-press with-
out cracking.
3) Condition : Relative humidity 65%, Temperature 20°C.

4

Mo

e

Table 20, {i

Morphologlcal properties of wood fibers

EAR 7

,f‘ Lz (mm) < %ﬂa L E (W 1 B B
Fiber length | Fiber diameter Cell wall
. _— thickness
\
Specimen 3 ¥ ¥ Ave. | fifi Range | W1 Ave | Rl Range )
L } 1. 40 0.78~1.98 32.0 15271 7.6
it | 1.22 0. 761,92 f 27.9 1553 ﬁ 8.6
{
LH \ 1.28 ), 84~~1, 95 } 29.1 14~58 } 8.1
& L Z-*ﬁﬁﬂl%ﬁl:i%%/fiibkiﬁﬁ HH Gwécff’f
Notes : Fiber from the mixed species which simulated Lowland Rainforest.
H oo (LB A L Ao AR R o e
Fiber from the mixed species which simulated Hill Rainforest.
LH : &ROBHMARE U 72 IR-4 B O Bk
Fiber from the mixed species which simulated Entire Rainforest.
(2) # &
e R Table20 @ &80 Th 5 HEIE & BICA =T A MK D R

FEUZZIRAMEE (L) O#ifED s,

S AR BB L L

IR MR A 8 L o AR (H) Ok
4 (LH) ok, &

EOhR&dotce i,
2{1 DHHED PO K E I TH - 7o
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3.2

ZDIF
fT-70
(1
D 7
F o7

FORRBRB I 5 204 %

NILT e
KIFEE™ - B HERY - SRR
TRBEABEIHAERL, 777 MESICHRERRE 27 I Bk D v LEiREe

B HE
57 rrevrh
500go.d. 24! BAF VUV ABBERL — 7 v—71Cow, EETVHEY 16%, WALE 25

% DOFERIEIC LD, 170°C T 1L5MEEERR Uc. BB EREEIT L5 BEM, KI5 TIT- 7.

2)
Fou7
2 I 7R
R
7 &M
3) s
R

A

HHREE 2 7 2 A7

500 g 0.d. & 3R+ — 7 L—TicDw, NagSO315%, NagCOs1% OEMUIC XD, 170°C,
R Ut BEREIERMB XORLIZ S 77 FEREFA—TH D,

NicF v 7IRERHEBREY Y IV e T4 27 - Y72 4F B0 THM LI, V754=V
JVT I VRO Imm, SUTEES %, HEIEER 54 & Lico

V7D FE

O, A5 v t—ffi, QEEBICHEIERRICLD, ~ VT LOBEEKRE Ui

— RS EIC X DRD I,

Table 2. 7 7 7 b B XOdEHERE € 2 7 I A v 7 OWE
Properties of unbleached sulphate and neutral sulphite
semichemical pulps

I N o
S 7 D E M Yield @ Tl |y e g
Specimen pd # ¥4 4 Kapé) a Brightness
. number
. Screened | Screenings Total
75T S L 46,5 trace 46,5 19.9 21,2
H 47,4 trace 47, 4 20,0 22,4
Sulphate pulp LH 46,6 trace 46.6 19,2 21,7
B3I BT L 66,2 1,60 i 67.8 134, 9 | 29.6
Neutral sulphite H 67.0 [ 1,96 68.9 125.1 k 31.5
semichemical pulp LH 67.1 | 1,90 69.0 | 126.0 \‘ 30.8

P2

Notes :

L SRR L R SR
H LB L B AR

LH: LEHOBRAHE

777 b i 501, TEEET v h Y (NagD LT, SR 169, AL GHElT v
) 25%, BGSIREE 170°C, FIREERAN 90 4%, [ERFHRR] 90 43

TR R 3 3 VRS Wk 50 1, BBIEE 170°C, [HEERE 90 43, RN 120 23

L : Mixed species which simulated Lowland Rainforest.
H : Mixed species which simulated Hill Rainforest.

LH : Mixture of L and H.

Sulphate pulping conditions : Liquor-to-wood ratio 5: 1, Active alkali as NagO on wood 16%, Sul-
phidity on active alkali 259, Max. temperature 170°C, Time to max. temp. 90 min, Time at max.
temp. 90 min.

Neutral sulphite cooking conditions : Liquor-to-wood ratic 5: 1, Max. temperature 170°C, Time to

max. temp. 90 min, Time at max. temp. 120 min.

*ORREEILAEE
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Table 22. ¥ B 1y =L B & R

Evaluation of sulphate and neutral sulphite semichemical pulps

== SR ‘ e Ty | PFLinv
o N B s e g | B b s BIERE | 203 00
bﬁ M B‘ESIF Thick D . Breaking Burst Tear Folding Freeness | PFI mill
pecrlrzen weight Thickness Density| length factor factor en(dﬁ{%;ce (CSF) revolution
(gm? |  (p)  |(g/em®| (km) | (mpD | count
VA AR VAN A Sulphate pulp
79.5 . 8.9 6.6 130 560 =
L 63.20\ 76-lgg | 979 |8.6~0.3 |5 8~7.6 | 116~142 | 821,100 °0° 2,970
. 81.5 . 8.1 6.5 129 160 .
Ho 61671 70155 | ©7% |7 6l8.8 | 4.2-07.1 | 122143 | 78~220 | 3% | 2840
78.4 - 8.3 7.3 128 | 190 . .
LH | 60.040 75085 | 977 17,900,065 8.1 | 120136 | 128~310 | 200 | 9320
. 81.8 . 1.7 6.4 138 74
LH | 61691 45086 | 076 | 7.4-28.1 (5 5~6.8 | 119~158 | 49~123 | % 1, 400
, 112.3 o 3.8 1.8 77 2 N
LH L8 nglizg | &% a2<58 | 14221 | 70~88 | 2~5 | 705 | unbeaten
Vl—! Fith Imuflﬁ‘ik N /L}' 7311//\ A Neutral sulphite semichemical pulp
e , - ‘
‘ = 103 0 5. 9 ‘ 3.6 | 91 19 .
Loenas| gty e g BE L, B | e2~102 | 1527 | 330 ) 1,450
PR 106.3 = - 5.8 3.7 87 15 nE ~
Hop o280l @9 | s26,0 | 2.9~4.2 79~95 | 111z | 90 1 L0
1036 5.9 34 | 4 16 . .
LH | 6080 g% 0151 0.59 |5 g% 80l sgva 0l aci1a| 1310 390 1,320
o, 938 6. 4 4.6 89 34 e
LH | 60.54 1 95799 | 0.6% |5 4768|4049 82~98 | 2445 | 21° | 2100
160.5 P 1.4 0.7 | 42 1
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Properties of Some Papua New Guinea Woods Relating
with Manufacturing Processes IV
Particleboard, fiberboard and pulp from mixed species

of Kast New Britain

Working Group on Utilization of Tropical Woods®

Summary

The Government Forest Experiment Station in Japan has been carrying out a research
project?®® on processing and use of tropical hardwood from Papua New Guinea during the
last a few vyears.

In this paper the suitability of mixed hardwoeod species from Papua New Guinea for parti-
cleboard, fiberboard and pulp making was discussed for a series of the project. Especially,
small trees ranged from 1.5 to 4.99 girth class (¢ 14.5~488 cm) were taken at the rate of
species component simulated by the data of inventory survey? in Open Bay Forest Area.

Acknowledgement is made to Mr, J. L. Auna, Director, for supplying the data of inventory
survey and also made to the stuff members of the Department of Forest of Papua New Guinea
for the advice and cooporation during this investigation, The authors also wish to thank Open

Bay Timber Pty. Ltd. for assistance in the collecting sample logs.

1. Sample trees and logs

1.2 Species of sample trees

Thirty species (thirty-nine trees) were selected as samples for this study from the felling
area of Open Bay, New Britain Island, Papua New Guinea in March, 1975. One sample tree
was generally taken for each species, based on the preliminary survey of species component
in Open Bay Forest Area. The characteristics and moisture contents of the sample trees taken
are shown in Table 1. As can be seen in this table, a target diameter of the sample trees
was below girth 4.99 ft or 48.4 cm dia. After felling, the sample trees were cut into 6 m long
and shipped to Japan. The total volume of the sample logs was 12.523 m?.

1.2 Mixing process of species

In the case of the sampling in this study, since the species appeared in Open Bay Forest
Area were evenly selected, the ratio of the species component had to be searched for sepa-
rately for preparing the board and pulp making specimens of the mixed species.

According to the inventory survey of Open Bay Forest Area by the Government of Papua
New Guinea, two major forest type, Hill (H) and Lowland (L) Rainforest in the proportion
75 : 25, were surveyed during 1972, in order to simulate the entire Open Bay Forest Area.
The data shown as a volume/acre in each species were totaled on a small tree of 1.5~~4.99
girth class (¢ 14.5~48.8 cm), as shown in Tables 2~3. The species were matched with the

species taken in Open Bay Forest Area and small volume species below 0.2~0.8% in com-

Received October 15, 1976
(1) Wood Technology Division and Forest Products Chemistry Division
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ponent ratio were cut off as shown in Tables 4~-5.

To obtain the ratio of species component in the entire Open Bay Forest Area (HL), the
species components from Lowland and Hill Rainforest were mixed in proportion 25 : 75, based
on the inventory survey as shown in Table 6.

In this study, the species components of three forest type (H, L, HL) were used for the
specimens in pulping, and the species components of the entire forest type (HL) was used
for the specimens in fiberboard and particleboard making, After chipping the specimens in
each species separately, the chips in each species were mixed with the ratio above stated re-
spectively. In the case of particleboard making, however, since the specimens in each species
were mixed after cutting into flake, two species, Campnosperma and Garcinea, which were

being stored in the laboratory, could not be used (Table 7).

2. Manufacturing of boards

2.1 Manufacturing of particleboard

To discuss the suitability of tropical hardwood from mixed forest as raw materials for
particleboard, the influence of specific gravities and extractives of the individual species on
the machinability in preparing particles and the properties in resultant boards were investi-
gated. And the properties of particleboard from mixed tropical hardwoods were also measured.

Procedure

Twenty-eight individuals or twenty-seven species from mixed hardwood forest were used
for raw materials for particleboard. The preparing condition of particles and the manu-
facturing conditions of particleboard were the same as those in the previous report?. To
investigate the properties of particleboard from mixed tropical hardwoods, the particles of the
mixed species from Papua New Guinea were prepared by the process as described in Chap.
1.2 of this paper. Testing methods of the properties in resultant board were also the same
as those in the previous report?, Six replications were used for each condition.

Results

The specific gravities of the raw materials used in this study were distributed from 0.29
to 0.90 as shown in Table 8. In the case of specimens having too high or too low specific
gravity, the knife of the shaving machine was easy to be dull in the process of preparing
the particles. When the species contained more than 2% of extractives in cold water im-
mersion, the extractives stuck and burned to the knife and knife disc of the shaving machine,
These phenomena seemed to agree with the results of the previous report®.

Although eleven specimens among twenty-eight in this study were contaminated by blue
stain, only two species—Alstonia (105) and Cyathocalyx (104)—showed more than 7 in pH in
cold water extractives as shown in Table 8. Therefore, it seemed not to have a correlation
between blue stain and alkalinity of cold water extractives.

The species (105, 116, 121) which caused the blow or puncture during hot-pressing showed
low density or high density factor when pressing the particleboard, except for Buchanania
(101). Cyathocalyx (104) did not cause the blow or puncture; however, it showed low grade
properties in board, because of its low gluability. And also the particleboard from high densi-
ty materials showed the low grade properties due to their non-compressibility as shown in
Table 9.

If the data in this study were brought together with the previous data, parabolic curves
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were recognized between the density factor and the board strength by using the method of
least squares, as shown in Figs, 13, Exceptionally, in thickness swelling in 24 hours water
immersion, as the higher density materials showed relatively small swelling, exponential curve
was recognized between the density factor and the thickness swelling as shown in Fig. 4.

The particleboard from the mixed hardwood species which was simulated with the species-
ratio of composite mixture at Open Bay in New Britain Island, showed the high qualities
among the boards from the individual species as shown in Table 9. This means that the pro-
perties of the particleboard from the mixed species were not affected by the small amount of
low gluability species.

In conclusion, as far as low grade properties in particleboard bonded by urea resin were
concerned, the following species were significant : Alstenia (105), Cyathocalyx (104), Litsea (116),
Ficus (121), Sarcocephalus (132) and Celtis (139).

And it is remarkable that the particleboard from the mixed hardwood species never shows
the low grade properties.

2.2 Manufacturing of fiberboard

2.2.1 Manufacturing of wet process hardboard

To discuss the suitability of tropical hardwood from mixed forest as raw materials for
wet process hardboard, mechanical properties and water repellency of boards were measured.

Procedure

Thirty species were mixed by means as mentioned in Chapter 1.2. Manufacturing and
testing methods of wet process hardboard from the mixed species were the same as those
mentioned in previous report?,

Results

The results obtained are shown in Table 10, The properties of hardboard from mixed
species were almost the same mechanical propepties (e. g. bending strength, absorbed energy
in impact bending and tensile strength) as those from Japanese hardwoods.

Although the hardboard from the mixed species showed better water repellency than the
latter, the further treatment such as sizing or oil tempering will be necessary to improve
their water resistance for commercial usage.

2.2.2 Manufactring of dry process fiberboard

To obtain appropriate information on the suitability of the mixed tropical hardwoods as
a raw material for dry process fiberboard, the characteristics of fiber and the role of binder
(phenolic or urea resin) and density of board were investigated.

Procedure

Fiber was prepared by Asplund defibrator described in the article of wet process (see
2.2.1), so the mechanism of defibration was the same as that of the wet process.

The condition of defibration was also the same as the lowest level of steaming in the wet
process, that is, the steaming pressure and the time were 6 kg/cm? and 4min, Water was
not used when the defibrated fiber was taken.

Defibrated fiber has been dried at 80°C to decrease to the moisture content of about 10%.
During drying, the fibers make the bundles by themselves, then whole dried fibers are passed
through the hammer crusher to break into individual fiber.

For comparison, a commercial fiber, which is consist of Lauan and made by Bauer DDR,
was used.

The characteristics of fibers were shown in Table 12,
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Since the treatment of breaking of fiber bundles was insufficient, some bundles still re-
main in the fraction of fiber below 16 mesh.

In this experiment, two kinds of fiberboards were made. One was the hardboard with
phenolic resin of 3% weight of fiber, and the other was the semihard and hardboard with
urea resin of 8% weight of fiber. Paraffin wax of 19 of fiber was applied for each board.

Resin-sprayed fibers were distributed and felted into a mat through the vibrating piano
wires, then were compressed to the thickness of 2~3c¢m in the forming box (size : 21X 24 cm).

Hot pressing has been done in the press 37t with plates of 30x30cm. In the case of
phenolic resin boards, the target thickness of pressed board was 4 mm and it was conducted
by dial gauge and pressure control valve, In the case of urea resin boards, 10 mm thick
spacer was used.

The condition of hot pressing are shown in Table 11,

Results

The properties of resultant boards are shown in Tables 13~14, On bending strength, there
are no significant differences between mixed wood fiber and commercial fiber at a normal
density level, but the mixed species seems to be stronger than the commercial at higher
density level.

The impact bending strength of the board of mixed species shows clearly superior to that
of the commercial fiber,

On the other hand, the boards of commercial fiber represent excellent performance in the
water absorption test. The reason of this phenomenon comes from the fact that the value
of hexan extract content of the commercial fiber is 5.3% and that of the mixed species is
0.51%, therefore the commercial fiber might be added a certain amount of wax at the pro-
duction line,

As a raw material for dry process fiberboard the mixed hardwoods can be utilized with-
out any technical problems, besides its unique character of fiber, coniferous texture, light
weight and colour attract some interests (Table 15).

2.2.3 Fiber molding

The possibility of utilization of mixed tropical hardwood species as raw material for the
manufacture of fiber molding was investigated. Through the use of Akamatsu (Japanese red
pine, Pinus densifiora) as comparison species, the molding ability and the properties of the
soft- and hard-molded products made from mixed species were discussed.

Procedure

1) Manufacture of fiber molding

Defibrator pulps which were used in the manufacture of laboratory hardboards by the
wet process (see 2.2.1), were additionally refined by KRK-refiner as shown in Table 16, in
order to convert mixed species into suitable fiber for use in fiber molding.

The wet-molded product was formed from the stock with 0.25% concentrasion by a vacu-
um-wet-molding-apparatus equipped with the mold as shown in Fig. 5, then it was pressed
by the dewater-mold in a cold-press (Table 17). The soft-molded products were obtained by
drying the pressed-wet-molded products in a dryer, and the hard-molded products were pro-
duced from the soft-molded products by means of dry-pressing method as shown in Table 18,

2) Measuring and testing procedure

To evaluate on the molding ability of pulp used, the estimated molding time, the limited
molding weight and the molding time were determined from the molding weight and time
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by the rule of trial and error. Where, estimated molding time means the molding time which
can be formed into hard-molded products with specific gravity of 1.0 and thickness of 2.8 mm.
Limited molding weight means a maximum molding weight which is able to be cold-press
without cracking. Five or six replications were used. The soft- and hard-molded products
were conditioned at 20°C and 65% relative humidity for two weeks before testing, then the
compression load was measured by means of measuring method as shown in Fig. 6. Three
replications were used.

Results

The molding ability of mixed species woods pulp was compared profitably with that of
Akamatsu pulp.

Judging from the comparative properties (compression load, specific gravity) of the soft-
and hard-molded products as shown in Table 19, it seems possible to manufacture the satis-
factory soft- and hard-molded products from Defibrator pulps for hardboard making in the
laboratory with additional refining,

Although the data on the water resistant properties are not presented in Table 19, the
mixed hardwood species and Akamatsu-hard-molded products showed unsatisfactory results
when water resistance was tested as a trial measurement means of an unestablished method.
Therefore, the addition of hydrophobic agent and phenolformaldehyde resin are necessary if
it is desired to maintain the water absorption of the molded-products below 25% as in hard-

boards,
3. Pulping

3.1 Morphological properties of wood fibers

To obtain basic data for pulp or fiberboard making, fiber length, fiber dimeter and thickness
of cell wall in mixed tropical hardwood were meausured.

Procedure

1) Three sulphate pulps (I, H, LH) which were prepared in pulping of mixed tropical
hardwood species (see 3.2), were used without drying.

2) By using profile projector, one hundred and fifty fibers were measured in length (magni-
fication 100), and one hundred fibers were measured in fiber diameter and lumen width
(magnification 1,000).

3) Average value of cell wall thickness is obtained from the average value of fiber dia-

meter and lumen width as follows :

_average fiber diameter —average lumen width
2

average cell wall thickness=

Results

Results obtained are shown in Table 20, In the case of the mixed species, the mean fiber
length and diameter in the species from Lowland Rainforest (I.) were bigger than those from
Hill Rainforest (H), and the mean thickness of cell wall in the species from H was bigger
than those from L. Three fiber dimensions in the species from the entire forest (LH) were
all situated between L and H.

3.2 Pulping

This note presents a summary of the study on sulphate and neutral sulphite semichemical

pulping of the composite samples of miscellaneous species prepared as the simulative models
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of Lowland and Hill Rainforest in Papua New Guinea.

Procedure

1) Sulphate pulping

The air-dry chips (500 g o. d.) were cooked in a 4-liter stainless steel autoclave. After
washing, the pulp was disintegrated and screened on an 8-cut screen plate.

Pulping conditions are shown in Table 21.

2) Semichemical pulping

The chips (600 g o. d.), cooked with 15% NaySOs and 1% NayCO; (based on o, d. wt. of
wood) using a liquor to wood ratio of 5 : 1, at 170°C for 2 hr, were passed through a laboratory
type single disc refiner (30 HP), and the resulting pulp was screened. Clearance 0.1 mm, pulp
consistency 5%, and feeding rate of chips 100 g/min, were used as the refining conditions.

3) Evaluation of pulp

In all cases evaluations were made on screened pulp. Kappa number of the pulps was
estimated using the appropriate standard method. Brightness of the pulps was measured ac-
cording to Japanese Industrial Standard (JIS) method. The PFI mill, charged with pulp at
109 consistency was used for beating the pulps (TAPPI Standard method T 248). The free-
ness of the beaten pulps was approximately 220 or 350 cm3 CSF,

Handsheets were prepared and subsequent evaluations were made according to the appro-
priate JIS method.

Results

The results of sulphate and semichemical pulping are shown in Table 21.

These indicate that there is no essential disparities between the figures from L and H in
the case of both sulphate and semichemical pulping.

The results of the beating and physical tests are also summarized in Table 22.

These results show almost no significant differences between L and H in both cases.

As is generally known, pulp strength as well as sheet density gives higher value as the
degree of beating is raised within a certain limit, Such a phenomenon was observed even in
the case of semichemical pulps.

All the wood pulps investigated indicated an almost average value of tropical wood pulps

in regard to their strength properties, and were considered to be utilizable for production of

pulp.



