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The Properties of Tropical Woods 9
Kraft pulping and fiberboard manufacturing characteristics

of some tropical woods (Dipterocarpaceae)

Pulp and Papermaking Laboratory and Fiberboard Laboratory
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Wood samples
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Vernacular name Species Growing place a;.:(ng{)b (Iif?b ef% o af%)
Ropar 7| Dosvatanaps sp. | X5 ey | WA—3
Izerlfivng/( 7 Dipterocarpus spp. I7é]aluim:n‘t/a—n§7 7 gﬁ: ‘11- gﬁzi
Zpitg;g b griffﬁzri(}czz:%smco. Izhﬁipz)igestoy VA—4 Vi:?
White merants ~ || Shorea sp. Kalimanian | WA=S MA—S
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1. EHBLUERAE

BENRIZHRE R TV BREHZ DWW TR, KBMEOTHERIER, <V k. Ba, Ea v
FOELED, REABIUVEAAVIOEBESORERD 5 VZRIELZTR - 722°. RGBS LT
REF T, BIRC LR TH B, 72ZL, 7T 7 MEEBRIROEET V0 ) RINREEERE ) D
RN 16%, 18% » 2 KHEF A LT,

2. BREBLUEER

2-1. EERHMHE

PR OCEDFTOFERIL Table 1 28D TH 5,

HERAMIZOTHL Y =V EFENEL, Ane e —28FERMEP T LEL, a—kvr—2X
FAVETA (VTA—3) BRRENME (47.1%) ZRLIZEPV TR S 50~55%NEEFR LI, Zhb
DFERZEZTHE LWV RETTEMOCEBERY L &b TP L - fEMEFRL, BEEMIGENE
BrExbh3, K5 (0.04~1.78%), WS (BUK:1.5~6.5%, Ta—.r¥r:1.7~8.1
%) EFEIBBC L V2R VERND D, —REOLEREBED bhRr o, 2L, MhsifEs kL
TAVE54 (VIA—3, VIA—9) BRGEFENELEL, ABRSSFRSBVOSFEHNTH -
7o

2-2. HEMEEOBEHNME
HRAM O TIERMEE X Table 2 DB Y Th 5,
BB OBHERIT 1.29~1.77mm, SEHEIEIZ 19~32p, HREENE 1L 4.4~8.4p Tholce Thb
Table 1. M OLFMAR CHEFEAK %)

Chemical components of wood samples.

) AJ¥E4y Solubility in AE e S
ES #k K & Fha— =AY | T 2y | V=
Sample Ash g K |+ R+ v |Holocellu- a-cellulose| Lignin
Hotwater | Et-OH- lose >
Benzene
Ijgapzr -V TA—3 0.67 6.5 1.7 71.9 49.7 34.4
7 VvV A4 v WA—1 0.49 1.5 3.3 74.6 54.8 28.8
Keruing IVA—4 1.26 2.9 2.3 73.5 54.3 28.0
7 v b v _
Apitong VA—4 1.78 2.3 1.9 73.4 52.1 31.1
VANV 3(" '? A VIA—3 0.04 5.8 8.1 66.9 47.1 33.1
Bangkirai VIA—9 0.06 4.2 5 72.2 50.8 33.8
KIL R ATUF _
White meranti VIA—S5 0.47 2.8 3.9 69.1 50.4 29.7

All results are based on oven dry wood.
1) K4, V7= #E Ash, lignin free
2) JRGHIE  Ash free
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Table 2. #t AR M B H o B S HE

Morphological properties of wood samples.

Wood sample Fibre length | Fibre diameter t(}i?l}m‘g:sn Bulgk/densaxty

mm mm cm

BT = W _

Kapur IMA—3 1.71 0.027 8.4 0.53

7 WV A4 v IWA—1 1.72 0.032 4.4 0.68

Keruing IVA—4 1.77 0.030 5.5 0.57

7 v b v

Apitong VA—4 1.76 0.029 7.8 0.58

A v x 74 VIA-3 1.29 0.019 7.3 0.76

Bangkirai VIA—9 1.35 0.020 7.3 0.69

KUA M 2F70F _

White meranti VIA—S5S 1.62 0.027 5.8 0.48

* BRI RO FEBERE T,

Figures show the bulk density of wood samples.
DEEZVFHRL BAENT 5 (MR 1. 1mm, SR 13~25p, BE 2.5~6p)P X Y REL, g
MESEL, BEOEWEEE, 17—V, TEMY, AU T74Thotc. HRMOLE (AREE
FO*iL0.48~0.76 TH Y, W R TEHOFEVIZELRHETIIRD - 12,

2-3. s M T |t

PVFIDOFRBEB I TEL NI VI DOMWER Table 3 DL BY THB,

NVFRRETEET VA ) TINR 16% OBE, %74 (VIA—3) D 42.9% % & 45~48% T,
REZYLEEZRLTWSLEXOND, BTV VIFNED 18% N 5 & IV FIRENED
X1~ 2 %OFEHAN TEBTRMENEMIZ X 3 VA INROFELBIVIRBD O h oo A7V —
HEZWThoBRBOBEC LR LALRDONT, BRI 2BHIRBIRFLBD SN, v —=ffix
TEHET VY IRINE 16% D#EMETIE, 77— (MA—3) 6.41, Sr¥ 74 (VIA—3. VIA—9)
5.55, 4.67 LV O BEVWEIEER TR Lz THEFEANY =2 SFENEL, BRI V4B =
EhhholcledplExohsd AN = EFRIE, »7—N, SAFFTALLILBRLUETH
3), L LEZOMOBHED v — =ffid, BAR VT L L TESRENCEENICS - 72,

A4y (NA—1), ~vx 74 (VIA—3) (WFRLFREFHIEINOZ VL 0) BFRBEEIES
BA—b IV —TOBE, BEIHEL, TR BLENEKTHEAE NS L VA ITAE L T iitig
ANRERLTRIRE 2D, 227 )~ BIHYERBET 50 8B» b, ThHRFERLEKETHY, =
RO, NTIEONWTIRYAL v F b 7 TARTFREND,

KAV FOAGEZ N7~V (TA—3) BELLIRWEZRLIEME RE20 MR TH - 7 &
UAb A7vF (VIA—5) ZEGBEN30 T, hIRED VI EEZT,

2-4. & A
EHANVSOMEX Table 4 LBV TH B,
HRAVFTNFRL, BEEBREAVSL LT HRAGERETR L, KEAGED K\ h 7 —v

* R BT AR o FIE S E
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Table 3.

HERBRRRRE H2075

PN FIEER X OB <V 7 DR

Pulping conditions and properties of sulphate pulps.
SR  BiER 25% GRHEMET VA D), ik 4:1, BERAT Y 2 —v: EmEE (170°C)
BIERFE 1.5hr, BEEERFERE 1.5hr
Pulping conditions : sulphidity 25% (based on active alkali), liquor to wood ratio 4:1,
schedule : 1.5 hr to 170°C, and 1.5hr at 170°C.

EET VB Y . o % B & E
BHES o g ((NeO xLT| M F Vi %Y g Gkow)
Cook Active alkali > g Roe Brightness
Wood sample A *H o _
No. (as NazO)% Screened |Screenings| Total number (Ungﬁiﬂ
1 h 7 — v MA—3 16 46.0 0.2 46.2 6.41 9.3
2 | Kapur v 18 44.1 0 44.1 4.79 12.7
3 7 /V_'f v IVA—1 16 47.0 0 47.0 2.99 18.3
4 | Keruing v 18 46.1 0 46.1 2.67 19.0
5 VIA—4 16 48.4 0] 48.4 2.87 18.6
6 4 18 46.7 0 46.7 2.56 19.4
7 7 }:° FY VA—4 16 47.0 0 47.0 3.77 18.6
g | Apitong ” 18 45.5 0 45.5 2.64 19.4
9 NrETA4 VIA—3 16 42.6 0.3 42.9 5.55 19.6
jo | Bangkirai 18 39.7 0 39.7 4.47 21.1
11 VIA—9 16 44.7 0.1 44.8 4,67 21.0
12 e 18 43.8 0 43.8 4.03 23.4
13 | F7L5 a—s 16 46.5 0 46.5 3.36 28.7
14 ‘White meranti #~ 18 45.3 0 45.3 2.77 29.6
* XHEE A Based on O.D. wood.
Tabled. E A BE Vv o HEE
Properties of bleached sulphate pulps.
% w K o wYME 4 e oE| Pe
k=2 E P
Pulp WG 0k v | eEARRARIE Y
No Wood sample Unbleached | O.D. wood Brightness PC number
. pulp basis basis
B = v
2B | Kapur mMA—3 95.4 42.2 87.3 0.75
4B 7 1}/ A4 v INVA—1 99.0 45.6 85.2 2.88
6B Kerumg IVA—14 99.1 46.3 87.0 2.50
7 v b v
8B Apitong VA—4 93.5 42.5 88.2 2.54
10B ARV f‘\' _7 A4 VIA—3 98.0 38.9 86.0 2.30
12B Bangkirai VIA—9 96.7 43.3 87.2 1.61
4B | FIAP XTLF yia—s 98.4 44.6 89.0 1.40

*OXE D 2R

See reference 1).
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Table5. #& 51 & B #H &

Evaluation of sulphate pulps.

- y—

Pulp No. weight Thickness| Density lengthg factor | factor endurance |Freeness
g/m? mm| g/ml km 4 (MIT)|(C.S.F.)

1 ITA—3 62.86 0.090 0.70 7.9 5.4 157.3 230 225

2 7 58.33 0.084 0.69 8.2 5.0 155.8 180 220
3IVA—1 59.04 0.085 0.69 5.8 2.8 130.6 28 230

= 4 7 57.61 0.800 0.72 5.0 2.5 112.8 16 225
'g 5 VA—4 58.11 0.075 0.76 5.7 3.1 118.9 22 210
52 6 # 57.79 | 0.076 0.76 5.3| 3.3] 115.2 15| 215
:‘): 7 VA—4 57.93 0.075 0.77 7.9 5.0 133.1 260 220
8 V4 62.31 0.084 0.74 7.6 2.2 133.0 78 220

o 9 VIA—3 62.69 0.091 0.69 6.7 3.8 109.3 25 205
B | 10 7 60.98 0.087 0.70 6.2 3.3 102.8 15 205
® 11 VIA—9 62.14 0.093 0.67 6.8 3.9 130.0 22 210
12 V4 62.25 0.092 0.68 6.5 3.7 115.0 19 215

13 VIA—5 62.74 0.076 0.83 10.0 7.2 142.3 580 220

14 a 62.71 0.074 0.85 6.1 5.9 145.9 230 220

- 2B II-A3 62.86 0.085 0.74 6.9 3.7 154.3 44 230
—g 4B IVA-1 62.07 0.085 0.73 4.8 2.4 109.9 10 230
.E 6B IVA-4 62.40 0.082 0.76 5.2 2.6 115.9 12 230
- 8B VA-4 62.53 0.083 0.75 6.2 3.4 122.3 24 230
o 10B VIA-3 62.67 0.085 0.74 6.0 3.0 88.9 12 210
Hk 12B VIA-9 62.89 0.086 0.73 6.0 3.2 111.0 12 230
14B VIA-5 62.45 0.073 0.86 8.3 4.8 148.1 110 205

(IA—3) NEAMIIRET, EARMBENAVALEBRL THEBECRALNELRDLNS -
Teo RIAL 2ATVF (VA—4) BEARKEOHEGE (89.0) 2/RLic, Ay (NA—1), A
vE 54 (IA—3) ORGE (85.2, 86.0) X0NEN, BEHKRN D HE L nEBENOBIEHAN
ZTodh, PCMi (BLEVOREZRTE $2.88, 2.30 LEI -7 TE MY (VA—4) @7
YEWP CAfi (2.54) &R L7, BERREMIEEAISE VRO oA Tz, 7~V (ILA—3)
O P CAfliid 0.75 THRIKETH - e,

2-5. A TOPHBHME

RV (REAB LOEA) OWEMERIX Table 5 nEBY THS,

BERM NV TROTRL BIEEEENE L, BIERD, BE, THTREMEL -7, ZhidsEiiRELL
HURDTEMOANVSLR—ERERL, EEM VIENOHELELZONS, dUA L ATVF
(VA—5) o, v7 36, #mEL b Chicfiz R, £ VAV — hEET—KIZK
$, 0.8%BzBbNEATAL 253V F (VIA—5) DAVT DR ThHolce TNZLIFATA L A
5 v F PN B O ANV S DOBHEBEENTHNZ L 2FT LN T, SIHUADHEBENRNZ LOEE
R > T3 BN B, —F, BIRBECOVCTRERMOBHRORNZ &, BHEREDE
WZ L AKECHEEBLELTNS L EX BN,
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ARV FRA, HVTEY, T4V s CVEMSE (T -, IAY, TERY, SUERTAL, &
UL b AF0F) ROWTAVALRRE TR - 720

BOoNIBEROBMEIRN LB TH S,

1) AMHERIATORER, HERHEVTFRL ) =V EFENEL, Arerr—28FE’EL -
o N R—RFSUFFA (VIA—3) 47.1% PSHIWFh b 50~55% DEER R Uiz, KT, IR
SEFEEIREICL V2R ) OEBRED ST,

2) HEERMOBHEEIX 1.29~1.77mm, SHEIEIX 19~32,, HMMBEENE 1% 4.4~8.4p Th o7z B
CHHEENEL , BENEWEEL, 77—V, Ty, A3 TALThol

3) SNARBROERD 7 — NV, SAUF AR VT RRREBOENC 22D LT, Bie—x
iz 527z, ZOERGENTIIRMSE, EAtk, BREMERLZEL CRCHBEC238EIGEED b2
Polodl, BERBROBERERINVAY (WA—1), AvE T4 (VIA—3) O, ANV EEABIEHER
DRHLN, EBLEDLREVOTE yF I TNMTH L TERRZIED D LERH D, ST+ 2
FUFIEANVTEENE TR T,

X o8

1) Kayvama, T. et al. : Kraft pulping and papermaking chracteristics of some Cambodian
woods. FEREFER, 197, pp. 155~166, (1967)
2) AMITEREZERS: BAROKM, AFRAMMIEHN RS, 101 pp., (1966)

Résumé

This paper presents results on the kraft pulping and papermaking of five species (Diptero-
carpaceae) of tropical woods.

The wood samples used are Kapur (Dryobalanops sp.), Keruing (Dipterocarpus spp.),
Apitong (Dipterocarpus grandiflorus BLCO.), Bangkirai (Shorea laevis RIDL.), and white meranti
(Shorea sp.).

The results are summerized as follows :

1) The results of the chemical analysis of the wood samples are shown in Table 1.

These wood samples were relatively high in lignin and low in holocellulose. The a-cellulose
contents of these wood samples, except 47.1% of Bangkirai (VIA-3), ranged from 50 to 55 %.
There were considerable variations in ash contents, hotwater solubles, and alcohol-benzene
solubles.

2) Morphological properties of wood fibres of the samples are given in Table 2.

These samples ranged in fibre length from 1.29 to 1.77 mm, in diameter from 19 to 32,
and in cell wall thickness from 4.4 to 8.4px. The fibre length and cell wall thickness of the
wood of Kapur, Apitong and Bangkirai were extremly higher as compared with those of Japa-
nese hardwoods.

3) The results of pulping and bleaching tests are shown in Table 3 and 4 respectively.
Evaluation data for the unbleached and bleached pulps are shown in Table 5.

The pulp of Bangkirai gave a relatively high Roe number in spite of its low pulp yield.
However, all pulps gave reasonable properties, including suitabilities for cooking and bleaching,
for papermaking. A large number of brown spots of pitch were found on the pulp sheets from
Keruing (IVA—1) and Bangkirai (VIA—3) after aging procedure. These two pulps also showed
high color reversion. Therefore, it is necessary to remove residual resin from pulp to produce

a good quality paper. Pulp from White meranti showed best suitability among five species for
papermaking.
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1. ® ¥
PRI A V= v F VHREI A A V2R (MREBNVA—1, NA—4) TRHICARY Licb o
DLMEERPEE L,
2. ¥ v 7 {t
FdhIF v MBS RO LB 72D 5cm AIZBIEE DY L7znsd, Fyv 2 —®AL,

F v 7B, FERALEZEOBEN KESX 25mm AL 7mm ATCHEENFRIZERET 5 Lo 243k
L7,

3. 2 B A &
3-1. SOV oRlsE (L)
3-1-1. H b
BBREBRZRANTATVUE FI7747v—%— (AU =—F V8, 10IP, ®—Z—EFH) AV,
1EbY OF v FAEARITHERL 3008 & L,
F o FOFRIAHETEOCFRETT 1 AHERE B RVRA V215
3-1-2. s
HANVFREORERZEANATIY b UNVF el BY 7 7 45— CREM, 10IP, T4 RX7BEEI12
in) TI17804 Bl % b\, (HARER 3 % THERBEBIAVBKLIZDL, ST IRERL I OHE
%ﬁé*wt;36::mﬂwfm7u—$x&mi2ﬂ(7szyF79—*1%1&—K15N:
TR U KRDOFERIHE L .
3-1-3. vy bT7x—3Iv
ZNXHCLTHELNIA ANV E 25X25cm D, dbPEMT7 +—-I Vv Ty b7 +—3V
7 (LEIOA_NV 7 HEREIZHEEE 2008) L, ThEERHERN 10kg/cm® THELEKER65% DY = v b
V-t EREL.
3-1-4. &Fv b 7°£/;<
FHEHENO T =y PV — e HREMBK 0K v b ﬂ
Zr 2 (150t , 10IP) X ViRE 183°C GRRED
10kg/cm?) THARIRLIC A7 Y a—WiZ X Y ER

3
Q

[E#E 1 (% /mD
Pressing Pressure

L7,
BTIRICIE AT v v 2 AREEEE EAR (ES 3 mm) 107
APV —VIRIE AT VLR AT 16X17T A v ¥ a #ﬁﬂk_quAF——m&—ﬁﬁ
10 10,74
Db EER L, — ! (s '

JE#BE5R8 (sec)

3-2. ¥ B R B Pressing time

BohicA— FiXERERE (RE 20°C, BRE BUER 7 2 — b
E65%) FicH 1 EHIKE L TR LHERRICHL Hot pressing schedule
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7o
3-2-1. i iJ M E HEBR
BTSRRI A AT RRHEIR T 3H8 JIS A 5907 (1961 4F) KL TR IR - e ERNHSZH k, R
BHNOKE &3 5X20em & Li,
3-2-2. W K H B
TAREBRITB 2T JISAB07 D5 L o> THI L7208, RBEANOKE EI1T10X10cm & LTHRE
kL7,
3-2-3. fEEEEhIFIREE R
IORRE JIS CHESHTWRWAR—FO LR 2DIBIR-7bNT, RBFOKE
X% 1.5X8cm, 30kg * cm ¥ + M —NEENTREREE L by,
3-2-4. BIERYAERR
A.S.T.M OFRIC L7 5 THIEEE 4mm/min TREZB IR 5725 RBRAZ 2.5X20cm »
EMEnbnEER L,
3-2-5. W E B R
5Xdem ORBAFZ LBV, FTIVVRVOBEFICZ VEREBI R o7
3-2-6. F— RREHOHGE
N E—DREHELLWTR-FOERERE L.
4. & e
4-1. ZREBIREDFRBR
L REBREOEIC X BV INRSE, BUHERERMRDL 0D, ROX D BEREBI ko1, Thb
LARKIEE S 3 B (165°C,175°C,183°C) KA TRBRE B Z 2\, Fig. 1~3 DX 5 fEREER.
FE T VT EISRBROFERE Table 1 1273,
4-2. FERIBERY A XRBR
FERERRENRROBR RN LBEMCIRFARELTRTA—-F2ABoha Ptz
7emd, AMRN S RATEN D, A JWERBRE B oo Tco KR T+ — IV IR0 1B Y D
SV R (R 2008) I LAMRNDAT T 4 V¥ A XF10.5%, 7=/ —Vr PR ¥4 XF0.3%
ERBRML, AVFHEO pH & 4.5+0.2 KRB LN bRy b 7L AR BT R VRBIRE B2

Table 1. ESFRBER (ZvA v A7)

Results of screen analysis (Keruing pulp).

B A v ¥ a2 Mesh .
s S ° ~24 24~48 48~80 80~150 150~
BXWEE °C
Mark and temp. . :
165 8.7 29.4 24.2 4.5 33.2
IWVA—1 175 7.5 34.2 25.5° 4.8 29.0
185 5.6 37.9 23.0 3.1 30.4
165 | 4.6 26.5 36.7  10.6 21.6
IVA—4 175 4.5 29.0 28.5 10.5 - 27.5
183 4.1 26.8 24.9 11.7 32.5
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5. & £

Bkt » 7O EAEREILBHERS (105°C) fick 1 BEMBRNEL T34, 207y 73R
EnEEY > TREGANPNL LS LLEAL, EEERBL I VAT, BREELWHEEENR
UohiehdRES 2 SRICEFELTWANTiRAEVS LGSz, b L, BEINELEEATNS
e, WRCRH s BEFFEEBIETY, K- FRECHERENHLbNB Z LTRSS, EREE
ZOMOBRFANLEL B L DN RBRACEZOLERIZEL 2h -2, ZHIXFRELIZ EBIESH
SRICETNTWARDP 728, HEVE VTRERCEHLTLE > 2h0WTEhnTHS 5 LBbh
5. WA X 2RtIEHHBEE Z VA1 (NA—1) b ) HVICKELREELRL GRS O &
B2k 3) TWaH, bhbhoERIZ BV TRERANVY EEBHICER, BETRBI S EEXBI kb
N, LaLZnEER X CHRBCIRENKEFERT 2o ABEI N 2BEBRHL, A—FXRE
~OEHBE BLES o DO TRAEVD LHESNS, '

2ADIKEC BT BHEAREL, BohiK—FORENKE AL TV 3 LBbh, ERE
DEHEEE (INVA21-0.93 (INVA—1), 71 4--0.79 (IVA—4), AMEHEMEEERHZ &
%) OFRPLEBET T, FHREOBRVLOIEMBEENREL, BIEEEZ 277208 — F & HRT
BE, MBI BEEROBMEIBRO L, WSS o - FREFMECRD, LT
BEMMEZLETLIZOTRAVIL LB LIRS,

BARRROBERIILBORFREEZRL TV, b5AAY A INBEIEMNLETH D, —MRICH
B8R E Tk 8kgrem/cm? BENELFEMNLEKIEL LTV, TORELIBLE S L0ERMETHE
NDLDLEN, ZORPEINVA 4 (NA—4) OEY A XA —FR—FiBEssEnnwzsL, 7
VA1 (NA—1) REBZFA—FREBEHLAVWR—FThH5 LEilishd,

WEBIUBERVHMEL BBLRERREN LR L LAVWHRANALER L DO hz, &7, 854
AR—=FLH A B~ F L OHBERNRZEIH E VEECII S bbhih - 1225, ¥4 AN X Btk
ORI EZZ-E D LHRLDSRI,

6. L3

DENREREBELTHB L, IV U HRIMEROEEMORRBETHD 7y S L RL, %
EBLLBLOLRVKA—FERELIBHTHBLDDHELP LR, DDA, WY E—fEY
YA SR, BMEEIENATARTHY, AANVTF U R) U bR - FORERLZRED TH 5,

LaLedis, BICHRcX 5 ICHEDS, BERSOEEIL A CERTREMETHY, LD
FRE L bW THRIBIL L 3 — FR— FERET 3581, SVIOERENE, BESRES L LEE
L THIL DRSS ETH S 5,

1. BB

BBETRNE 7 1 ) v Y HIKED T & b Ak (MR VA—4) 2Ani.
2~3. Fu FLBLORBAE

F v PEORRFEEHIE S A V3 & FIRICH 2 72 » 20 CRANZERT 5.
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4. ¥ £
4-1. FRERRENRR
IA UL 2L AIRIC SEBOERERBE TAVA LB 2V, ThZThA—Fa&fEL, Fig 4~
6 N L EFEREET
BONIANVFOEIRBRIERL, Table 2 DLB Y Th 3,
4-2. FEEIRERY A XR B
LEARRENRROBRERI L, BEMNMEOEIZRBNTIX JIS S 350 CAHT RN TE 525,
TKECEDBE B Z LBRD ORI, EOALEERL TH A XHFDHMRRE 17742 - 7o

Table 2. EAFRBRER (T ry <o)
Results of screen analysis (Apitong pulp).

e, A v ¥ a2 Mesh
E ~ ~ ~ ~ ~
BIOEE °C 24 24~48 48~80 80~150 150
Mark and temp.
165 146 31.1 11.9 4.9 37.5
\% 175 161 34.2 20.1 3.8 25.8
183 186 40.0 10.3 4.8 25.9
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Fig. 4 FREBEL A AVIRRLOEKR (T YY)
The pulp yield versus the cooking
temperature (Apitong).

Fig. 5 FERBELFA—FBRELOBEE (T
The strength of board versus the cooking
temperature (Apitong).

Note : N—Without sizing and heat treating.

S—With sizing and heat treating.
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The hardness and water absorption of board =y 3 - e ULT, F4 xFETRMLE

versus the cooking temperature (Apitong).
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1. E S
BREMEHI I YV v F UHIKEEA L S A8 34
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(HEFE VI VIA VIA AHEE )??\47](53? 5 o E ﬁﬂgm;ﬁﬁf
= 5 MR Ve ark o . resence o
=, Hﬂﬁaﬁ‘%a HRZBR) vV studied logs Density resin
2~3. FyFtELUOHERR

RN ETAMOFHE
Density of Bangkirai.

VIA—1 0.940 & No
F v ZPORPLED ANV, BUE, HERBRE VIA— 7 0.886 % Much
BRTEZ VA VB OBAE L RO TER Shiz VIA—9 0.816 4 Few
Vo
4. #& £

4-1. FEREBEERIRER

EPERNEIRMEL LT, BEARERE2MS - dICEREENRBRE T - 7o, REEEIR 165°C
(6kg/cm?), 175°C (8kg/cm?), 183°C (10kg/cm?®) M 3 BEETENHERIZ Fig. 7~10 KR TLRY
Thd,

iz, TRBDANVIOIRSHRERE B 2 o 12hd, #ERIL Table 3 1IT7RT,

4-2. &0 E R B

LERBRERICL L SE NV FMERB IR - FHEEORFTE B2 - R, 183°C  (10kg/cm)
HENHED SNV T2 DB FNERBRCLLNHZ L & Lz,

SANVTRERRTIRI VA, TEM UM E E oK FRICBZ 2V, SOV 7 7 ) — 3 R 20 BT

Table 3. EAFWHERE (vF74 )

Results of screen analysis (Bangkirai pulp).

=3 A v a2 Mesh

;OEUM oc\ ~24 24~148 48~80 80~ 150 150~

Mark and temp.
165 13.0 26.2 26.4 13.9 20.5

VIA—1 175 12.1 265 24.2 14.0 24.2
183 12.0 23.1 25.7 14.0 25.2
165 12.5 . 25.9 26.0 16.1 19.5

VIA—7 175 12.4 25.6 25.6 16.5 19.9
183 10.4 22.1 25.7 20.1 21.7
165 13.3 24.6 24.5 14.8 22.8

VIA—9 175 13.3 24.0 21.5 15.7 25.5
183 9.7 23.8 23.4 17.1 26.0
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Fig. 7 Z&EBBRE L A VIR EDER OSUFT74) Fig. 8 FREBRELEHEEHLOBR OSvx74)

The pulp yield versus the cooking The power consumption for fiberizing versus
temperature (Bangkirai). the cooking temperature (Bangkirai).
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The strength of board versus the cooking (R
temperature (Bangkirai).

The hardness and water absorption of board versus
the cooking temperature (Bangkirai).
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The strength of board versus the quantity
of phenolic resin added (Bangkirai).

The hardness and water absorption of board

versus the quantity of phenolic resin added
(Bangkirai).
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The strength of board versus the quantity of The hardness and water absorption of board
linseed oil added in tempering (Bangkirai). versus the quantity of linseed oil added

in tempering (Bangkirai).
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Table 4. EFURBRER (FVA b 2705 SU7)
Results of screen analysis (White meranti pulp).

wz Mesh
iLE ~ ~ ~ ~ ~
BIGEE °C 24 24~48 48~80 80~150 150
Mark and temp.\

165 8.9 35.2 17.5 5.0 33.4
VIA—S 175 6.3 36.2 19.8 6.3 31.4
183 6.7 37.9 17.9 4.5 33.0
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(RTAL 2FvF) (BYA S ATVF)
The pulp yield versus the cooking The strength of board versus the cooking

temperature (White meranti). temperature (White meranti).
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The strength of board versus the quantity The hardness and water absorption of board
of sizing agents (White meranti). versus the quantity of sizing agents
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—F, 7=/ =NV P VRO A ZRIOBEEZ THRMLIEREROFE, VO VROEIAHECE X
BHBIESENATT 4 vV A SHIRMRRCHERD L, SbIi—BRLEFEELYRL A EHRBTHRE S
NENT, MHOEER, HKAMEE THECRIRALER L, T4bb, WFHEIRE7 =/ —vr
TrER VT 0.6%, 0.9% FHRIMME L7-K— Fix 600 kg/cm? 2 Z %, £%BEYME L 400kg/cm?
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Table 5. H & E*
Brightness of fiberboard.
=] & i3 Brightness
o i FAES  OE B E Cooking temperature
Wood species S{Oa Olf .
studied logs 165 175 183
7 .11, £ > IVA—1 22.3 20.8 14.1
Keruing NA—4 19.1 16.0 12.2
ZMmé b v VA—1 15.2 13.4 10.5
VIA—1 31.3 27.6 22.8
N v x 7 4 _
Bangkirai VIA—7 31.2 28.2 23.5
VIA—9 30.3 26.9 20.8
FTIADN ATVF _
White meranti VIA—S5 31.2 27.7 25.1
7 F Beech 38.3 32.5 25.9
+ 7 Oak 34.4 25.4 17.8

* Determined by Hunter’s multipurpose raflect meter.
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2) AUVAL ATUFRABEPREORBEHEESH, TOBECNTE ATEMEZ LOVWTY
%,
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A— FOBERBECEELZ RT L5 TH B,
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ELBbh3,
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Résumé

The purpose of this study is to investigate the properties of hardboards prepared from four
tropical hardwood species.

The raw materials used are Keruing (Dipterocarpus spp.), Apitong (Dipterocarpus grandi-
florus), Bangkirai (Shorea laevis RIDL.), and White meranti (Skorea sp.)

The results of this test are summarized as follows :

1) All four species produced boards with higher water repellency than that from Japanese
hardwoods ; however, the sizing treatment might be necessary in commercial production.

2) The White meranti is the best material among four species for board making, giving
much higher strength than Japanese hardwoods.

3) The Bangkirai is less suitable for fiberboard making, because the board qualities are
more defective than those of the other species. In addition, it seems likely that the strength of
Bangkirai wood decreases with increasing the wood density and amound of resinous material
contained in fiber.

4) The Keruing would cause a pitch trouble in dry process due to the extremely high
content of resinous material in wood.

5) The board from Apitong has similar properties to those of Japanese hardwood species
such as oak and beech, but no other particularities were observed.

5) The brightness of board surface decreases with higher cooking temperature. This tendency
was the highest in Apitong, then Keruing, White meranti, and Bangkirai followed successively.



