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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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1. EHBIUERAE

HENRIZNRE R T BREHZ OV TAMIHNT, KMBHEOTHEBHIERE, < k. BA, Ba v
FOELED, REABIVEAAVSDOERESORRD 2 VXREL TR - 7228 REFANERS LU
RE R, BB LEETH D, 5L, 777 MNERBERIROTEET A Y IRMBEEERL VSR
2N 16%, 18% 0 2 KHEREF Lz,

2. BEBLUEER

2-1. {EE "

B O ILESHTORERIT Table 1 DL BV TH 5B,

BRIV TFRL Y = EFENEL, ket e—R5HEBME» -T2, L2L, a—kNr—2
FEAVETA (VIA—3) BRREWME (47.1%) 2R LIziEhnihb 50~55%0fEz R L7z, Zhb
DRERIESEICHRE LI VEV TEMOLREER L b TP L - ffiRERL, BEEMIGENTE
BrEXOND, R (0.04~1.78%), AL (BoK:1.5~6.5%, Ta—iv. ¥y :1.7~8.1
%) SHEIBEIC I Y »RIVESND Y, —BROAEMZRDShidofc, 2L, WL L
TAVETA (VIA—3, VIA—9) BIRDEHENE LKL, ABRSSEEVEVOIEHNTSH -
7o

2-2. HEMMEORENLE
BESHRHEO TRBAMEE L Table 2 DL BV TH D,
BB OBHERIZ 1.29~1.77mm, SHHEEIZ 19~32p, HRENESIT 4.4~8.4p ThHoTce Zhbd
Table 1. MO (LFAERL CeHEELAST %)

Chemical components of wood samples.

A¥R4r Solubility in BN o
# kBt X 45 ThI— M B=RAD O 2y | V=Y
Sample Ash o K |- ~¥ v Holocellu| | 10| Lignin

Hotwater | Et-OH- lose >

Benzene
I?ap; -V MA—3 0.67 6.5 1.7 71.9 49.7 34.4
7 NV A4 v IVWA—1 0.49 1.5 3.3 74.6 54.8 28.8
Keruing VA—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
ARV VIA—3 0.04 5.8 8.1 66.9 47.1 33.1
Bangkirai VIA—9 0.06 4.2 5.0 72.2 50.8 33.8
3{,&1 ];ne?aZti/a: VIA—S5 0.47 2.8 3.9 69.1 50.4 29.7

All results are based on oven dry wood.
1) [R5, Y7 =V#IE  Ash, lignin free
2) JKGIFHIE  Ash free
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Table2. R M BEH O RBOKEE

Morphological properties of wood samples.

Wood sample Fibre length | Fibre diameter t%fl}( ‘g:sll Bu‘lgk/dens;ty
mm mm n cm

a T - W _

Kapur maA—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 ¥ b v _

Apitong VA—4 1.76 0.029 7.8 0.58
SN v x5 A4 VIA-3 1.29 0.019 7.3 0.76
Bangkirai VIA—9 1.35 0.020 7.3 0.69
RIA N AF70F _

White meranti VIA—S 1.62 0.027 5.8 0.48

* BRI RO REBERE T,

Figures show the bulk density of wood samples.
DEMEFVTHG BEAEN T+ (BHER 1. 1mm, SR 13~25p, BE 2.5~6p)? X Y K&, #Hicik
MRVPRL, BEOEWEEX, 77—V, Ty, ArvFF54Tholo, HRHMORE (FHEE
FO*3 0.48~0.76 TH Y, DRI TEHOHEVIZELBETII 2 - 2,
2-3. L F t

RV DOERBEB I TEL NI VORI Table 3 DEBY THD,

RVFRRIEET VDV RINR 16% OBE, %74 (VIA—3) 0 42.9% % & 45~48% T,
REZYLEEEZRL WD LEXBND, FEET/VH Y EMES 18% TN 3 & VI INEROFL
1~ 2%0HPAN TELRMBEOBEING X 3 SV ANROFE LBVRIRD SN ih ol A7) —
HEZWThoOBBOBET LI EALEDONT, BRI 2BHIREBIRFLRBDS R, v —=ffid
T V) IR 16% DR TR, #F— (MA—3) 6.41, ArF 54 (VIA—3, VIA—9)
5.55, 4.67 LW IHIBEWEIEE TR L7ce THEREAN Y = SHEENEL, BRI VA5 =
ShigholcledeE2bhs (AN ) =V EREX, ¥7—N, R"7%74LBI233%LUETH
3)o LALZOMOBIHEN v — o fl0d, A VL L TEYSRMENHENCS - 72,

Ay (NA—1), AvE 54 (IA—3) (WTFhLEREEMIBEINS Wb 0) ZFHRMBEBES
DBA—F IV —T 0, BHICHEL, EEBLEORKTHRAINS D ANVAIHEL T
SNRBERLTEIRERY, 27 ) —v BITHAERRET 08B » b, ThRBERLERTHY, 2
REDNRNVTZONTIRYAE vy F T TNVRTFRENS,

KIEANVTDAGEL DS~V (TA—3) PELRWEZ TR LIED? L KB 20§12 Th - 7o &
A AZ7VF (VIA—5) FEBERN30 T, »RIKREN A VFEEXT,

2-4., &E B
EEA AV OMEL Table 4 DBV ThH 5B,
RV FRD, BEREEAVS L LT HARARERR L, KEAGED Enh 7~V

o RHATRETFEE O RIERE
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Table 3.

HERRBIITERE 552075

SV ERER X UREE AV S O HE

Pulping conditions and properties of sulphate pulps.

AVAIRGRM:  HilkE 25% GRHEMETAVr D), i 4:1, BER 7Y = —v : BREE (170°C)
BIERER 1.5 hr, REIBERFRE 1.5hr
Pulping conditions : sulphidity 25% (based on active alkali), liquor to wood ratio 4:1,
schedule : 1.5hr to 170°C, and 1.5hr at 170°C.

ﬁﬁ7ﬂ/73 D) 5 . o/ % E é‘ §
KBS g ((NmOzrT) W ¥ Vied % m—=ff | GR 1)
Cook Active alkali 5 g Roe Brightness
No. Wood sample (as Naz0) ? i *E. Té 1 number [(Unblea-_
% creened |Screenings| ota ched)
1 H 7 — v MA—3 16 46.0 0.2 46.2 6.41 9.3
2 | Kapur N 18 44.1 0 44.1 4.79 12.7
3 7 /I/./f v IWVA—1 16 47.0 0 47.0 2.99 18.3
4 | Keruing ” 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 I:° Y 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 | SvEFL VIA—S 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
FIA b _
13 25vF VIA—S 16 46.5 0 46.5 3.36 28.7
14 White meranti # 18 45.3 0 45.3 2.77 29.6
* SHEELKES Based on O.D. wood.
Tabled. EEHHBE Vv 0o HE
Properties of bleached sulphate pulps.
2 I R Yield %

B 0 PC{f*
Tty # wHELED [AREEy | | ® F f
No Wood sample Unbleached | O.D. wood Brightness | PC number

. pulp basis basis

BT = v
2B | Kapur TA—3 95.4 42.2 87.3 0.75
4B 7 /}/ A4 v INA—1 99.0 45.6 85.2 2.88
6B Keruing IVA—4 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 | ¥ % 5 4 VIA—3 98.0 38.9 86.0 2.30
12B Bangkirai VIA—9 96.7 43.3 87.2 1.61
rIA L ASUF
4B | White merants  VIA—S5 98.4 44.6 89.0 1.40

* 3HA 1) M See reference 1).
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Table5. /& H &R B & %

Evaluation of sulphate pulps.

: Y —

cvrEs | T J i s lw | EEE SRR R Foiding | 7
Pulp No. weight Thickness| Density 1 engthg factor | factor endurance |Freeness
g/m? mm g/ml km ' (MIT)|(C.S.F.)
1 TA—3 62.86 0.090 0.70 7.9 5.4 157.3 230 225
2 4 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 e 57.61 0.800 0.72 5.0 2.5 112.8 16 225
% 5 IVA—4 58.11 0.075 0.76 5.7 3.1 118.9 22 210
%’ 6 ” 57.79 0.076 0.76 5.3 3.3 115.2 15 215
5‘ 7 VA—4 57.93 0.075 0.77 7.9 5.0 133.1 260 220
8 Vi 62.31 0.084 0.74 7.6 2.2 133.0 78 220
T| 9via—3| 62.69| 0.091 0.69 6.7 3.8| 109.3 25| 205
Bk | 10 e 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 ” 62,25 0.092 0.68 6.5 3.7 115.0 19 215
13 IA—5 62.74 0.076 0.83 10.0 7.2 142.3 580 220
14 Vs 62.71 0.074 0.85 6.1 5.9 145.9 230 220
- 2B TI-A3 62.86 0.085 0.74 6.9 3.7 154.3 44 230
—?é 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
| 10B VIA-3 62.67 0.085 0.74 6.0 3.0 88.9 12 210
Bk 12B VIA-9 62.89 0.086 0.73 6.0 3.2 111.0 12 230
14B VIA-S 62.45 0.073 0.86 8.3 4.8 148.1 110 205

(MA—3) NEHEZRET, BEARMBEOAAVF/LEBRLTHEECRALNELED LAY
7o RUA D 250F (VA—4) BEARKBOAGE (89.0) 27 RLic, /Ay (NA—1), A
vETA (IA—3) OHEEE (85.2, 86.0) XKW, BERRN D LE  DERBENBIEILAN
@Tddh, PCMi (ALY VORBELRTE $2.88, 2.30 LEr-7ce TE MY (VA—4) @Edk
YEWP CMfi (2.54) 2R L7224, BERREMEHATOZVFDLARP 5T, #7—V (ITA—3)
NP CAfiid 0.75 THRIKTH - 7co
2-5. RALTOHEHME

bV GREBEBIUER) OYEAEEIL Table 5 0t BI THS,

BERM VTR BIBBRENE L, BERY, BE, MITREREr -7z, ThidsTHELL
B RSTEHD ANV LR—EHAERL, BEM VIEENOHELELIORS, "UA D ATVF

(VA—5) O VA IRHIOT, BEREL DT ChfiER Lk, £ 7Y — FoBEER—RIZE

{, 0.82HEIBVNIEATAL AF7vF (VIA—5) DANVTDRTH ol ZOTLEFTIA R A
5 U F LSO BB O AN P OBHERRANBVZ L 2T T LN T, SIHUSNOERENRNZ E0ER
B—FEL %> T0B EBbhB. —F, BIHBE SV TRERMOBHERN RN Z L, BHEBEDR
WE AR EEEBLELTHNS L EX DN,
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dRVEA, Y= FY, Ta Vv CVEME (WS —N, VLY, TEIY, RvFT7AL, &
UR b ATVUF) ROWTAVACRRETR 57,

BOoNBEROBMBEIANLBY TH S,

1) AMERSSHORER, BRHRVTIL ) =V EFERNEL, dukln—28FERE» -
Poo a-k N — RIS FTA (VIA—3) 47.1% PSHEWFh b 50~55% DEER LI, K5y, I
SERBRIIBEICL Y 22 ) OEEINTD LT,

2) WM OBEET 1.29~1.77mm, SEEIL 19~32¢, MEENE ST 4.4~8.4¢ Th oz K
RN RS, BEOEWEEL, 17—V, TRy, X744 Thol,

3) RAFRBROERD F—V, SrF T A F NV TERBBEENC L 22b 5T, mhe—=
iz 52 7c0 & OERGEPN TIXEMSE, BAN, BEMHMEE LB L THCREC 2 28REED b hiz
M otedt, SRERBOBERINAY (NA—1), Arx T4 (VIA—3) 0 V7 icit EERIEER
REDLN, EBAELENL KEVOTE y F I INVEH L TEREZD S LENHD, xTA b+ A
FUFISANTEENE LT T N,

Ls s

1) Kavama, T. et al. : Kraft pulping and papermaking chracteristics of some Cambodian
woods. FEAF#R, 197, pp. 155~166, (1967)
2) AMITEREZRERS : BAOKM, BARMIMIHENHS, 101pp., (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.), Bangkirdi (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 8.4u. 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.



B OWE 9 (VT BRI - BRMEAITZES) —171 —
I 774K - FEBHEAR

4 )2 A v
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PRI D Y=V FVHREIAN A U 248 (MESVA—1, WA—4) TRFICARY Licb o
DL EREE L,
2. F v 7 {t
FERHIF v M BRERL LD BT 5em AIZBIEBY Li-nb, F v —iZ& ALK,

F v FLnRE, ERLEZEOBED K& &3 25mm AL 7mm ATHEENTHIZEET 3 Lo 246k
¢ Lliz,

3.8 B/ &
3-1. ST ORGE GBI
3-1-1. # B
EEIEREZEANTASNVUE FT77A4T7v—8— (RY = —F 8, 10, =—F—HEK) AV,
1ES7ZY) 0F v AHARITHERE 3008 & Uiz,
F o 7OTRIAFETELRFAET T 1 AHRRE B ARV 25,
3-1-2. ¥ e
HAVFRZEDRCERZANDASIY b UNVF e BEY 77 4+— CREN, 10, F427EEIL2
in) TI17804 2% b bV, (LARER 3 % THEMRE RS AVBIK LN, SV TIRES X OHE
BHERDI, EBIRIDANVIDT Y —FR% 022H (TASVVE 7Y —FRRAFRE—IZLB)IC
AR kDERITBL 72,
3-1-83. VxybT7x—3IvS
INEHRLTHELNIANVTE 25X25cm D, HPERT +—IVSvV VT Ty 74—V
7 (LEOAVFHEREITHERE 2008) L, ZhEERER 10kg/cm?® THIELEKER 65% DU =y b
V—brEREL,
314, v bLR 501
FHEFEOY =y by — b 2EKIBKXOF v b
vz (150t , 10/P) (X ViRE 183°C (ERRES
10kg/cm?) TAHRIRLIL A7 Y a—MZ & Y ER

|

[E#E 71 (%8 fm®
Pressing Pressure

L7
YTRICIZ AT v v 2 NEEE H EAR (B 3 mm) 'OJ
A7) =VRIE ATV R TR 16X1T A vy ¥ = —lBai—1 80— kb—-2 ,O"_jg
DHDEERLE - drd
° JE#BE5R (sec)

3-2. % ® H B
BohioR— FIMERERE GRE 20°C, BRE BUER S 2 — b
EE65%) Wi 1 BREKE L TR LHPERBRICHEL Hot pressing schedule

Pressing time
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720
3-2-1. i i 5 B Bk
BT RERT B ATRRER DA TIS A 5907 (19614F) KL TR I RS BERNHSTH F, R
BRANOKE &1X5X20cm & Lz, ’
3-2-2. ®& K R B
TARERITB 2T JISASB07 Do L - THRI L7205, RBRAOKEZ &IT10X10cm & LTHRE
e A B et
3-2-3. fEEEphFIREERER
ZORRIX JIS KHESHTOWRWER—-FOBEEHARZ DB I R -bn T, BRBRFOKE
&1%1.5X8cm, 30kg * cm ¥ v ML — BT RERES b B\ e,
3-2-4. BIERYAERR
A.S.T.M OFRC LIzh » T 5EHEE 4mm/min TRERZBZ 2 57225, REHAIL 2.5X20cm 7
EMBOLOEER L.
3-2-5. W E R R
5x4ecm ORBAFE LBV, 7Y URVOWEFCE VRREBI -7
3-2-6. F—FRENHEE
NE—DOHEHE LN TR FoaFHPHIE L.
4. ¥ 2
4-1. FREIRERRER
L REBREOEIC X 5oV INRE, BHERERMIDH 0D, ROX I BEREBIRoT. Thb
LIREEE S 3 B (165°C,175°C,183°C) k@3 TRERE B = 2\, Fig. 1~3 N X ) R E B
I NV ERSREROFERIE Table 1 12777,
4-2. FRABEERY A R
FRERRENRROBRERN LBREMCRBIFREEL T TR - FABLA I L Hb N LR
7%, AR BABN D, A IWBERREBZ R o Tco R T+ — IV IR0 1Y 0
SNVTE (R 2008) X LARMWROATT 4 F A XF0.5%, T =/~ P Uk YA XHK0.3%
RRBERML, SV7HE0 pH & 4.540.2 CAB LD LAy b L R BB RVRBIRE Bz,

Table 1. ERLIRBHEER (Z VA2 SNV

Results of screen analysis (Keruing pulp).

- * v ¥ a Mesh
AL ~ ~ ~ ~ ~
T 24 24~48 48~80 80~ 150 150
Mark and temp. )
165 8.7 29.4 24.2 4.5 33.2
VA—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
VA—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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The pulp yield versus the cooking
temperature (Keruing).
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Fig. 2 FREEEE & A — FHEE L oBIR(Z VA )
The strength of board versus the cooking
temperature (Keruing).

Note : N—Without sizing and heat treating.

S—With sizing and heat treating.
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E
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Fig. 3 ZRAIMEE & K — FHE B X ORk® & 0Bk
CHZRD)
The hardness and water absorption of board
versus the cooking temperature (Keruing).
Note : N & S are same as shown. in Fig. 2.
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5. & £

FbtF » 7O EAEREILBRIERS (105°C) fick 1 BEMERIEL TV 325 Z0F v 7138
EOEEILY - TREBHANPVWL LS LLERL, RBEHEBH LAV T, 332 LOHEEE K
LohicizdfiER 2 SRICEF LTV BN TRAV» LIBGShic, L, BEFBNELEEATNS
B8, HRICIH2EEFREEYBIETY, A—FRECHEROHbbI D Z LA FRSK, EMEN
FOMOBERESLLEL 8L DHISREROICIZEOLRIZEL P olce THIXTFRELIEEMIESA
ZRICETN TRy 72, HEVIRAVIHERCEHLTLE PO TFhnrThs 5 LBbh
B. BAIZ L 2RESHHER 7 VAV 1 (TA—1) b dWicKEREELTL (HRA ST
B2k 3) TWaH, bhbhoERIC BV TREAVY BBICER, BETRBI S ZEXBI kb
N, LabZ0ESER X OHRECIKENKEERT oSN 2REBHL, A—FXRE
~OEHBE BLES Do DO TRAEVD LHESNS, '

2AROIKBNC BT B HEHREDL, BoHIcK— FORENSAEEALTVS LBbh, R7Fk
DEHEEE (INVA21-0.93 (INVA—1), 7 VA 4--0.79 (IVA—4), RMEHERFEEERNZ X
%) OFERPLERTIE, FEREOBVLOEEMEESKREL, AEELZ 720 — K ek
%%,#é%&&béﬁﬁ@O&%ﬁﬁmﬁwb,%ﬁ%ﬁ@?twﬁ—FmEﬁﬁ<¢D,Ltﬁcf
BEMMEZLET Lo TiRAVWSA LB b bh3,

BARRROBERITLBORFREEZRL TV, bbAAY A INBEIHMNVLETH D, —KICH
Bl iR E Tk 8kgeem/cm? BENELFENLEKEL LTWE2, ZOREL I BLE S L 0RMEHE
NLNLEN, TOEPLIVA 4 (NA—4) OEY A X — FER— FiEPEsssnwzasl, 7
VA1 (NWA—1) REBFA—FREBHLANA—FThHB LHEEhD,

BWERBIUBERDVHMEL BBLRERREN LR L LAVWHRNALERL L DO hz, &2, EFA
AR—=F ¥ A ZMBEFR— F L OB RZEID % VEECIIS bbhih - 1225, ¥4 JANC X Bk
HOMERIZ- XD LA LDBRI,

6. =

DENHRERELTHB L, IV U HIRERNOEEMORRAIBE TS Sy o HELHBRL, ¥
EBLLBLORVE-—FERELI M THEILNHE 2L -7, bbDBA, VWb H—fkE
YA RN, BUEEIEHTRARTH D, FANVT V)b R~ FOMRALCREDTH S,

L Ladis, BCo_7ck 5 ICEIESSE, HERSOEELL Q CBERTREMETHY, bLZn
FRE DbV THREBR L 30— FR— FERET 358103, AVI 0BRGN, BERES L LEE
L THIDORFABBLETSHS 5,

1. ® *

HERMENE 7 4 Vv  VHIRED 7 € b U ILKM (MRS VA—4) 2V,
2~3. FyHMEIUHBSE

F v AMELBENORBRFFIE I VA UM EFHRICR 2 2 o 120 THMIZER T 5.
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4. # 2
41, FBERERNRR
I vA Ve & FHRIC 3 RIEEOEBBE T VA bRV, ThThFA—FEfsEL, Fig 4~
6 N LEFEREER,
BONIANVFOEFRBRKERZ, Table 2 D2BYTHB,
4-2. FEERERY A R :
ERAREEMNHBROBRERI L, BEMMEOEICIVTIX JIS S 350 KAHT 5| TE 528,
KBICEVBE B Z L BRBD SN, TOAEEZER L TH A IO HRMNRERE T2 » 7o

Table 2. EAFRBRER (T vy )
Results of screen analysis (Apitong pulp).

A v ¥ 2 Mesh
ﬁlffﬁ% °C ~24 24~48 48~80 80~150 150~
ark and temp.
165 146 31.1 11.9 4.9 37.5
A% 175 161 34.2 20.1 3.8 25.8
183 186 40.0 10.3 4.8 25.9
so0
=5
7 &
g8
04
= 400
90 oo
#%
&
» 300}
s }
£ %50
< n S\"g 10
Ko o [
.9 o= B
2 > &2
N O =8 o
23 B8 |
xo s
80 Bl
45,300
X £
22
n'h
# o 2
W
m 2 o)
L ] 1 L 1 J
165 175 183 165 175 183
= Z R &R(C) #*® &\ R E(CO)
Cooking temperature . Cooking temperature

Fig. 4 FRBBREL A AVIRRENER (7))  Fig. 5 KERELFA—-FRELOBEKR (T HY)
The pulp yield versus the cooking The strength of board versus the cooking

(Apitong) temperature (Apitong).
temperature (Apitong). Note : N—Without sizing and heat treating.

S—With sizing and heat treating.
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1 FA ZKIOFENBIZT =/ VL O VHRF A X
40 #% 0.3%, FiHEAT7 4% 4L K% 0.5%
: (TR IHERL V) FARICEML, pH %
QF ot 4.5+0.2CEL O LRAL, BEEBI %
E% Teo BRI A— FR— Fi 150°C OBESIC
%gzm- 3 FERIIE L TR & 1772\, FRE L TRERIZ
= 172,
4 5. & 5
A ZOTENHOBEL, Fo TEKEORIE
sdf BRICINEIC X 5 F v PRABHANEIIZZ VA L
Ew BB, MHERBL bhihot, Ll
{§2&. B6, WA X #iemommHE Gls, oS
§§ N TRIEAHREIRIC £ ) WABEERIC el L
ok REWEEZTFLTHBE26RE, BESZ0E
BEIEFBZVWHMTHEI LV L9,

SOVFULRIL 7 VA VRHNE Y BEFRSIER R &

L I 1

165 ﬂ% 183 Ao 7okt BRURARIEN L RBENNET
#* & B E(C) )

Cooking temperature HB. F— FOMFRIIHBRHBERE R L

Fig. 6 AR F— FEER Y Ok : opis 70 FUER—Fik e CRARREOREERL

(Tery) Hobl, BEDERICE bRVWARMARENT

TMhMM%sméWMaammmMn#bmm EERLI, THIERLT, HA R EHFMLE
versus the cooking temperature (Apitong).

Note : N & S are same as shown in Fig. 5. A= FTRENOEIMINTH T,

—MIZ T T 4 YA TR R FENL I — P ELEO 2 hic T, TAERFEECmEL, Zhic
RUBEMMERZSHET 2EMERTA, 7 M HBREE (A XHE ML 28Itk 5 BENSE
£) DX RBREEFLIFR DN X ) RIFEMICE 3 b0 LBRTE 3,

L2PL, ZO7E MR EEBIES OB ERANE W 72 ICBLIER — F T b RKRIIEF IRV
fEERL, 29 THLHEKRE 183°C BIC X 5 ARV A X ABE R Z b Th BT 5
KiEEETHZ L BT LI,

¥, TOXR—FIZBWTH, BBRED LFICE b2 - THEZ 2 Zabh ¥, HicgESNIzm Lo
HIE TR LIz R—RATEM L R AR5 A TH 5,

BB Y RSB I UBENEICIW T L ERRENKEC L 5 MENORILIZ—Ee2EmE AL, REN
R bR ET 5,

6. ¥4 3

TERHMERBL LT —FFR-FERETIHE, & RHERBECI2HEITI7 VA M LR
IZBIRS O L 5 REHRS O EL+IERL TR I 25 BEN S 5 L Bbh 323, BREC I THRE
By, THAKEIC—RAFEMB LI RT T U HEILKL 5 2 BENKE—F2HEBEL Y 52 LA L,

b b AAMOB LRFRIC, YA OB RABI L TR 25 RERDHH, e boick
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S ERBESOHREE EETNL, ¥ A SEOBIRMECHEL THY T 2L TTen Tk
WhHEEBZLN, ZOMARF-FREEIX FOEIPOEINEREAFIETH S,

R ZOMIZ, R~ FREOEFAD Table 5 Thbd o X 5l L THEREL, ZnARE
EOLERSD LBbh3,

N v o F 5 4
1. ® ¥l
] RUFTAMORHEE
BRI Y v v VMR AV F S A B3 A Density of Bangkirai.
e VIA—1, VIA—7, -9, & =
S VI VIA=9. BHE  miwms o om | MmO

s BigeS 2B - Mark of = . Dresence of
=, B & ﬁ%s FHRBR) AV, studied logs Density resin
2~3. FyFItEIUHERR

) VIA—1 0.940 & No
F v TOFPLUR O AL, BE, HERRSE VIA—7 0.886 Much
BHEZ VA VU OBA L FEROT SR Shi- VIA—9 0.816 » Few
A%
4. 1 7

4-1. RERERIRR

FTEROE IBML LT, BEAZREZH5 oI BERENRRE T4 - oo IKEREX 165°C
(6kg/cm?), 175°C (8kg/cm?), 183°C (10kg/cm?) M 3 BFETEMNHERIT Fig. 7~10 KR T LB Y
Thd,

. ZRODANVTOMSRRE B 2 - 2%, fERIE Table 3 12777,

4-2. £ LB R B

LERBRERICL L SE S NVFMEB IR - FHESEORFE B %2 > IR, 183°C  (10kg/cm)
HBELBEBO A N7 R UBOFNBRBEICLBVWEZ L L L,

SANVTBERRIRI VA, TE MU E E oK FRICBZ 2V, SV 7 7 Y — 3 R0k 20 IR

Table 3. EADMER Ovx74 A7)

Results of screen analysis (Bangkirai pulp).

\W: Mesh
E?UY&E °c ~24 24~48 48~80 80~150 150~
Mark and temp.\
165 13.0 26.2 26.4 13.9 20.5
VIA—1 175 12.1 26 5 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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x & R OE(°C) %ﬁfﬁﬁ(’@)
Cooking temperature Cooking temperature

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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Fig. 9 ZKEBRELA—FBELOBKR (vx541) Hg1o%mﬁ§/£—FﬁE£;U&m$®%%

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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AR LROEZRBRICE LT

4-2-1. VA ZAPLERR

HERENRBROBER, AU 7A2FERL T35 — FR— FIXHEE, WAE: bicdEgiciEnigs
FL, HREICHEN S50 TEOREEL LTT = ) — VLDV RO A XHIE b HWAE LIz,
YA MBI Ty b2y bREBRICAEET = 2 — VLU 0.3%, 0.6%, 0.9% Cotifsss s>
B) L, RFHCAWMRST 7 4 V¥4 XFD 0.5% BAL TV KRD pH & 4.5+£0.2127%23 %5
LI,

BohIoR— Fid 150°C oFEP (BUEESEREMER)  3RHKE L T HWE2 X Lnd
FRERB 2V, HERRICHE L. B5HBRIT Fig. 11~12 TFRTLEEYTH B,

4-2-2. A NVOFERER '
RBEOMAFETINETLBRLL, EFEF A X0 E— FEWE Lk v 7L AR TEED K —
FRECERCHER—-FERDLY, ThE¥N3%, 6%, 9%EA7V—BfL, BHEEFEEE
150°C T C 3 R nBHE % 1T - 72,

HBohicR—FOMEIX Fig. 13~14 ITFRTLRYITHSB,

5. & 87

FREBENRRICEN TR, BRREN ERICL D RIMEOALEL WS —BAIRERIEA LD LD
B, TOAVETAMEREE LIEBEO N~ — R — R iz e EIc IR IC 8 5 2 LA L

—o—IA-1
—eO-=VIA-T
@ VIA-9

ht'a (K Am2)
Bending strength

2

ok K ® (%)
I
N
T

.Water absorption

n
o
T

o
)

el
-

A by E (R %n?)
Impact bending strength

o\ @
\
\
3
®

S
T

®e

B @ (58 /mm?)
Hardness of surface
@®
®

313630 * (4m)
Tensile strength

o
(4]
T

|
— N 403 08 09
09 o XH0R (BRBLHAD (%)
Quantity of sizing chemicals(Phenol resin)

06
o1 XBERN B (BREHE) (%)
Quantity of sizing chemicals(Phenol resin)

Fig. 11 7=/ — VU UViRMEL F— FRELD

Fig. 12 7= / — VU P URME L R — FEER X
BfR (Srx71)

VKR L DR (A% F4)

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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3 %0500— Ni~ 201 = 2
43 N7~ 204 : —————— s °
X oo y = <&
‘ﬁ% asop VR 2Z PR $E &
28 —-Om— VIA-T 5 2
I — s
400- VA9 g%
s 20
23 =
XE .
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2
58 1
R
® 8 (] i
s 8%
€5
2 g 3 - S
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e : w9y
06 20 o ®
#B o B Lo
2 & $ *
w2 |0 e}
| 1 J
s 5 5 NS G °
. N o7 L 32 B (3B BRi=3) (%)
AT ILABRE (BR3E) (%) . e f
Quantity of temper—oil (Linseed ail) Quantity of temper-oil(Linseed oil)
Fig. 13 BARCHRINE L A— FRREL MR Fig 14 ERCHFMERL A — FHEER X UkKE
(Rvx74) LBk (SvETA)
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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RSSO RBENRERFRTH S LBbhs, LAL, BEESZShD T 08, BaE
BIOFANVF oY Y (BR) EoBETRIZLIZE-T, ThLNREREVEELbh 5,

FSNVTIED B TER—RAIEN L A REREZT L, RRREN ERICE L )RR BB TR
FIEMO D = F T 5. £z, TOFEPSIEFCEAENTHNR—F LaBohARN T 29
bhlizoledt, ZORMTVIA— 7 BHEBAECEREZTF L0, o 2 3Kk TEFHEST
EholcidBbhb,

Zofh, EREFES, SERVBESSIUHE L RAMEMELREIL LbnX 3321285
WRLBE-TWB,

EET 7 AN—F—FIZAT7 4 PRI AREEFMT 3 &, BENRMENMET T2 LIFATICL 0
~Tc,

LichioT, ZOERTIEAZFT 4 VR IFE—E (0.5%) 2L, HEMEEZAHE LT =/
— VR A XFK % 3 BRI CRBHEBARBR LIS, TofREE, X (Fig 11, 12) &abh3 ki
0.3% 07 = ) —VHF A4 XCIHBENETERAT 7 4 VICLDETORBRES Y, BFvAFAEF
LIeBMunFEmE (0.6%, 0.9%) NDHFAITEY A XDF— FICESTHENRGF2EEXH5bL, ¥
EMAETIRE DD TRIFRPRERL, / —F A XE—-FOR /S5 ATORKRE 2 o7,

BIRHTR S B LI OMOBESMEDL 7 = / — VLT Ui EBH 4 XORENEL b b bhFHEe =
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L7z

ZDEIIZ, VALK ) BARBEFFEET (@itEomE) L, BEOmIENWTL7 =/ —
VYA X 0.6% LLEDOTMA T RbhiiE 0377 4 v A XHI L OPAIRATIR), JIS S 200 ii—I&
BHLIBFR—FREBELRBZ L b T

AANT Y T ORBRITRBN TR A A VERMEOEIMC & b7 5 diyiaEE, 3R Y 3RE R X Uk
REOHEOHENZ > X VR L DB

ISR OB I 2 TR S 1k 450kg/cm® TH D, TORBIZEET 54 A VOHEREDL 6
% GHEREANVZ7ER) LERNEL LTW3S, L L, 5RLUTOFANVUEBTCLY A XK (7 =/ —
WD UE) LOGRIZE - T, F—FHEO REIZAELBbh, JIS T 450 2% T8 L0 ES
CHEEL S B LR Eh B,

EEET B (Fig. 13 BR) M T %04 A VUEFR — F CIRBRENK T AL D bhin, Th
EAANVEMBEOREIZY > TE— FOBESNWS U B L o Taicd, BMENEDHTHENIZL A S
DBibofebnLELORS,

6. ¥ 3

PEDBRBERSPD, SUX 74— FRA—-FEEL LTHSEENH 5 H L Wi 3X9Th b,
bHBA, —RKERNE (A X0, BULHE, FAVIE) 2R3YITILick T, HWEMRRER
BEROW—RKEZEN F—F B3 TEED, HEMCHE ShTwsd 2Z v F—FF—F
(FAXWEBR—F) LHELUTEKEICIZE 32K, BENRRW EALIFR-FLrEbhT, 77
AR—F=FFEEL LTS EVBEETRVEVZ L),

RSN ERALKEOSEER I UCHEZLRR - FHERBIETRENIZLAL ALY, b
ICENEAR — FORKZEOETETEEN D bbROTII 2w L ShIBETH - 72, L,
ZOBETIH, VA XERAANVEHIBESRICLLWAL THRBCAET A FrELELL
BRNEWSTFHRE LD Y, MOMIZAVERAEL THEATAHAISI Lo2 2RV, BMERIITE
UAMTHBLVE LI,

2B, T0X5BZEERFEERSICE D L0, BHERROMEIC XS L 0SB E 2T
TR 520, HCBEMEC I ZHERALPVL LS LW LRERTREATH Y, ROANRENR
HEEELW,

KRIA ASVF

1. K ¥
BRAMBRI D Y~V S VHIRERTY A b ATV FH 1R HESVIA—5) AV,
2~3. FyFMtELURARFE
F v A, AVAE, BE, BES X OHERRA SN 3 B L RSB T o 0 TEIET 5,
4. #% 3
4-1. FEREERRR
TORBIMBM L FABO BN TR L e o7c. HRiX Fig. 15~17 KFRTEBITH Y, S VIS
SRR Table 4 12573,
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Table 4. EFFIRBRER (FUVA N AT VF SF°)

Results of screen analysis (White meranti pulp).
=2

f*sl(ﬁiﬁ'& oc\ ~24 24~48 48~80 80~ 150 150~
Mark and temp.
165 8.9 35.2 17.5 5.0 33.4
VIA—5 175 6.3 36.2 19.8 6.3 31.4
183 6.7 37.9 17.9 4.5 33.0

4-2. FEAREFHOERAR
FRBEEINCRIE L 7oA — F & 150°C OBEGEHTIC AN, 3RMOBEWEE 3274 - THEMR
B LT, #ERIE Fig. 16~17 iZBIF5 L BV Th 5,
4-3. VA XHFEIEDIRER
4-2 OFER, BEMHEOR LSS L DL NBWMEBOZIRNHS & Shicdt, Tkitkd BRTERE
AT 2EEETRS 2P ofco TORDRNOT L ERREB IR oTc, ThbL, RARENRRNE
Bb bIEHIREE 175°C (8kg/em?) DFEMTHIE L e V72 FREL L, Zhicik#l L LTRE%RD
NR53T7 4 v FAXE% 0.3%, 0.6%, 0.9% LBEEEX THEMTS LFEAMKIC, 7=/~VrPr0.3% %
—ERBALILLD, ¥le—F7 =) —VL P L ROF A ZHE TR ER0.3%, 0.6%, 0.9% ML,
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T
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n
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. ! | C

165 175 183 165 75 83
; B R E (°C)

Cooking temperature

&= &R ECO
Cooking temperature

Fig. 15 ZREBE L NV IRE L 0% Fig. 16 FKERRE L A — FHE L nBR
(RTA AF0F) (FTA L A50F)
The pulp yield versus the cooking The strength of board versus the cooking

temperature (White meranti). temperature (White meranti).
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ZhHIZAT 7 4 v A XA0.3% % FRBRICERIC
BALZ2RHO ANV A ETAML pH % 4.540.2
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B, &HICZORCHFT L REET cREEIZE

ZLTHREL, MERRY B2 -7z, Fig. 18~
19 K EDRERERT .
5. & %

FERED EFITE b2 A SVANBOBDITY
RTHBH, HWBABIEL R UEHERELES »
{5 WHYBENRO AV REL N, HITTRE 1
b R VMER R L72AY, 183° CHUE DB AIIX
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DFRCEEIATELE#NTLHE Y Rohin
BRERT, ME0BWRENR—-F23/Lh3Z L
ERL TS, ENMAREDE T BHFHRER %
Rl

L 1 ]
165 175 183
X & R E(CC)
Cooking temperature

~|['d 4 gl i) VAS RN Fig. 17 HKEBELF— FREEE B X UR/KER L
BRI X S oMbEZ s vy, TE MY DEIE (RDA b 2505
ML T 5 LHYD R, WAKRIZHFETRE  The hardness and water absorption of board

EFOBLEEH L b Aa N, MIBEOH O i wing temperature

Thd (CIWVTHIRE, o REEERIERR

LX3) TeMbR—F T HMHERRIIEE L 25700, BKERFIBEN &L X TRRBVWVEER
SELENTIRAWR LY SRS,

722U, "M TREBROMEIIRIED 2 VA U X 0 DRERWE GREMFEZRELY) 2RLTH
%

i, BUEEIZ X > TR (Fig. 16, 17) 245 X 5 iClitkiidE, SHaEESRns5 L5 LIgES
Nize Thbb, MIFEE, 5ERVARE, BEESOBENMER XU HKETRS BTk 10% BEM LT
BIFRERE TR LIS, ERBTRENETROTITH S BBITET L.

ZHEMBEIC X » TR — F 2T 2 i MtErkbh s L AR, BIEMES X OEFHESEL
e t#EEshD,

WEETHRUUMN TERL T, 77 A _A—F—FIEATT 4 v ¥ A SHEHEMTS &, Kot
THREANIEL TLBERICE~ A T AOREY 52 3HA1H 52, ZOEROBERTIBENKT
E B IS L b 53, TARERIEEICALL, 50%EWBYET LY A SAEOHEE mEIC
bbbl

F7z, A XBEOFR— FOBERTREY A XR0OEHIC L bR OMERTTH - T, ELEL VT
BIBOLNO R~ F L D SBEMHEEP X > TRFLZEERX T L TV S RIIFETREZLTH S,
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Fig. 18 ¥ XHFMEL K— FBEL R Fig. 19 ¥ JHRINE & K — FEEE R L Uk
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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

(White meranti).

BRI S L RAEITRE (BUBICAT) Ak BLACKRTOEMERS 2 -7, BIERY
EDHMTHAT T4 v HFARXRIEEI LRI LI ZERBILL 2L, P> THRECHENIREDLH
7o

—F, T/ =W VROV A ZROBEEX THRMLBRROBEE, Lo rBOBEMMAHEILSE X
BEEISENDATT 4 Y A IHHEMRRICIERZ L, SLIC—BRLBEELRDREL A SHRIITHRE S
DENT, foRER, TKBMHEE CHFCRERALER L, Thbs, PRSI 7 =/ —ry
Dy ERS VT 0.6%, 0.9% FRILE LA —Fik 600kg/cm® £Z %, E7BEVME L 400kg/cm?
EIZBEER R LI

INHDPRRZIORTA b ATV FHBMEORSHITRASE (B0 MITEELS LB, &
MEPEV, BUKAEMREEG 2 X5 L0 LRSS,

6. & =

TNEICHETIAL ATUFERBE L7 7 A - K—Fo MEIFECRETHY., 7743~

A—FERE L TRHICELZMTHE VI ZLRTE S,
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Table 5. H &, BE*
Brightness of fiberboard.
=] = i3 Brightness
B o FAEH K HE B E Cooking temperature
Wood species 15{0;1 Olf
studied logs 165 175 183
7y v o4 v | FATL 22.3 20.8 14.1
Keruing VA—4 19.1 16.0 12.2
Zpim:g b v VA—1 15.2 13.4 10.5
VIA—1 31.3 27.6 22.8
A A _
Bangkirai VIA—7 31.2 28.2 23.5
VIA—9 30.3 26.9 20.8
@;ggﬂ;zyf VIA—5 31.2 27.7 25.1
7+ Beech 38.3 32.5 25.9
v 7 Oak 34.4 25.4 17.8

* Determined by Hunter’s multipurpose reflect meter.

7238, IO L OIHKA S RIS B RFTH 3Rt L A TH 300, A JANHEIMZ X 54
—FHENHEERIELL, Laby A ZROERDLR TEL LS h3FREEL TV S,
ZOXSBREMENR—FiZ, FMEHOLPTL Y SSHEHMEERE T2 — PR — FICTEL
23b0T, BRRHBITRSOETIIHEMM L VAP CESZER2REREL Y 5 LWL L
7Y, TRZZOMORKEL VWD THS D,

@ &

AL A B E B L Lic — FR— FOHBIROWTRELL DT, BEiEsvsy, 7
EhY, AvFTAL, ZTAL ATvFERAG, ThONEREWETLITRNALEY TH 2,

1) 4L bW AIEMIC S & RBMBFTH 505, EROH IR MALEX
AR TH D,

2) AIAL ATUFRABERERORELHEEIh, TOBMEICRN T FAFEME LOVTH
%,

3) ArEFTAR—FOWME, MAEIKS, F—FRHE LTR—B2BTEMTH 3, FHRE.
VOVERORELR - FHE L 0BRICIIS Z2BRENCEEENA LD OH, HOFKENH LY
A— FOBERENEELFT LS TH S,

4) 7N A UM HEREEIEY £ < B, EREOREE L THAV2HEICE, HERRMNILL
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HLEbhD,

5) TEMUERELLZR— FOMWRICIERE RIS LD ENRVR, K~ FREHE LTEAER
EMOTF, - 7EIREMMICERLT 3 RiFeHHEE R Lic,

6) BAEERROFERE»LEZEEELELARZCONTENEE GEME 2212kl Ts) &
bbb L7ds, BEMCEAVESA, KUA N ATVF, Iy, T OJRECHEELER LT,

% [

1D BEHEHERRE  AMTEAVF Sy 7, U3, (1958)

2) ARG - VRS AT B - BAED  BHEIR, Y —r=—2, 390 pp., (1961)

3) Al 7y A =R = F—F 4 Z7VE~F, ZILHAR, 334 pp., (1962)
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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 (Skorea laevis RIDL.), and White meranti (Shorea 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.



