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Development of Binderless Cotton Stalk Particleboard Using
Steam-Injection Pressing
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Abstract;

pressing, The effects of board density, steam pressure, and steam-injection time on the properties

Binderless cotton stalk particleboard was developed in this study using steam-injection

were also investigated, The results showed that the board modulus of rupture (MOR), modulus of
elasticity (MOE), and internal bond strength (IB) were highly dependent upon the board density.

Higher steam pressure and longer steam-injection time were found to improve thickness swelling

(TS) of the binderless particleboard.
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1 #RE5H* 2 ER5454
1.1 #% 2.1 WIFLEERRA MOR(A 1)

AT (Gossypium spp. ), BLEH B/ # 18, BZER
BARKEL 5 cm B/NEE, 28RS, IR0 5 Pl
Tiees, S TREMRA.

WFFRER I AMES T & L,

21 RAREGHE
Tab. 1 Particle size distribution

R /mm TR /%
<0.25 15.8
0.25~0.5 217
0.5~1.0 30.4
1.0~2.0 25.0
>2.0 7.1
1.2 ik

D HETZE . REBFEER 0.65~0.85 g/
cm® , BETE 24 230 mm X230 mm,BE RN 7 mm, ¥
R ER, AR BEGS R SRS 2 5UE G, Bk
AR EHNRTRIE,

WE R AR VT ERE SR AR ERESR H .
BEEMERN T %GR

FKEH 0.6 MPa(158 C) 5 1.0 MPa(179
C) s mEzE At A GRERHED 4.7 5 10 min, #EML E.
THERMBERE,FHEREBES 10 CLL, LI
RIRRLE.

2) REHER FITROTE RIRES Kt zZEnt
BERENEZW, FHFRKFRESNTE 2, §—
ZUETER 3 HiR.

%2 MALEBREPEIZERREKE
Tab. 2 Selected pressing parameters for binderless

cotton stalk particleboard
BES BHEE/(g-an™®) FHNEH/MPa B KATE/min
1 0. 65 1.0 7
2 0.70 1.0 7
3 0.75 1.0 7
4 0. 80 0.6 10
5 0. 80 1.0 4
6 0. 80 1.0 7
7 0. 80 1.0 10
8 0. 85 1.0 7
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(MOR) . B4 # 8 (MOE) . HE&®E(B).2h 5
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Fig. 1 Modulus of rupture of binderless
ootton stalk particleboard

2.1.1 BEAEW

ME 1a 7] B, B E R AT TR BRHR % BE (38
MORHIB EFA, BHEFEEM 0.75 g/em’ 1 K 3|
0. 85 g/cm® Bt , MOR A3 IEAB] 51%. XTHJIS A
5908-2003, YR FHE K 0. 65 g/cm® 5 0. 8 g/em’B,
MOR 7] 4351358 8 & (8 MPa) 5 13 £I(13 MPa)filJ
HHRMER ., %8 GB/T 4897-2003, X iR i) % FE >
0.8 g/cm’ B}, AR THRRATEEAR.FAER
ENEBHARMERK.
2.1.2 FKES 50 7R E AR

WA 1b iR, EAREBE N, RRESH SHE
BHEXHASR MOR ERAEE., YEKREA N1
MPa B, BEZE A} /8] M 4 min ZEH F 10 min, MOR ¥
#50.96 MPa (7. 4%) ; B2 B 7& AT 8] % 10 min, 7§
YIESH 0.6 MPa # % 1 MPa i, MOR #1042 &
0.87 MPa(6.8%). X&HN MOR BT HH A&
BRI BE Mkt 2 R B R, BB 2 E S 03
KA AR MM ER, FREREERG, - EE
FFRBEINABE ES—FEWRETRENES
W3R, B MOR ZUAHI 8,
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Fig. 2 Modulus of elasticity of binderless
cotton stalk particleboard

2.2.1 HEHFEE

M 2a AfLAE H, % E X MOE i #a# 5
MOR #H{fl, SHBEE R 0.75 g/cm® B, MOE 3
1 901 MPa, # it GB/T 4897. 3-2003 47 % & (1 800
MPa) ;& X 0.8 g/cm® 5 0. 85 g/cm® i}, MOE 43
K2 250, 2 583MPa, 43 %I #8 it T JIS A5908-2003
%f 8 % (2 000 MPa) 5 13 (2 500 MPa) i £ 4 #Y
XK,
2.2.2 ERESEHANEKE®

1 MPa/7 min %4 T #1718 87X ) & MOE, i
0.6 MPa/10 min,1 MPa/4 min Fri8iZ i MOE 4
PIR® 12.7%.9.7%. BAERBHAKEN SR
KA mE &t (] 1E T , AT BORHE Bl FE 4 R P AR
FREREMLEE, AR E MOE ¥ K BERERN
3% 1 MPa, BB} [B] M 7 min E£ B] 10 min B, KK
# MOE R A FrMefK, I fE B B TR R E &, B
BURCRLL 7 PR, A TTT R M AR A SR BT
2.3 M LERRRHRE IBE 3)
2.3.1 BEHEW

M 3a ATLAFE H , ARG 1B Bl E B 2 B (38 K
MBERS. HERHO0.65 g/cm’® AYIAK,IBR 0.2
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Fig. 3 Internal bond strength of binderless
cotton stalk particleboard

(0.2 MPa); B H 0. 70 g/cm® BJiR 4R, IB 3 0. 36
MPa, #8id T 18 RIQIEAR M ER (0. 3 MPa); TBE N
0. 85 g/cm’® B, IB {5 iX 0. 82 MPa, i ix # 53
GB/T 4897. 2-2003 Xt F# R & T % & AR (0. 28
MPa) KA RZAEBRAKRNERO. 4 MPa),
2.3.2 AREASHAGEAE W

BRMERES BKABENEZET, T8
RHH IB (E#EES . f0 1 MPa/10 min &4 FiXiRH
IB &, t 0. 6 MPa/10 min } 1 MPa/4 min X4k i
IB &4 31485 13.6% 5 14%,

HEHE LB 1B R, W07 8 B 518 i
TR A%, SHFHE<0.7 g/em® B, IB<0.1
MPal® ; 3R F 65 18 £8P 2 118 £ 20 BRFT T B2 B AR
MHFEER0.6~0.75 g/em®, IB % 0.05~0. 2
MPal™,
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Fig. 4 Thickness swelling of binderless
cotton stalk particleboard

2.4.1 FENEWH

£ 1 MPa/7 min B 44 F $118 894K, B K 2,
24 h G, HTSEFERMXRIE 4a iR, 4K
HEM 0.65 g/cm® HZE 0.70 g/em®, TSBEA L F;
P WAk R, TS Rifi FRE. B4 LE, X
TSHE WA D E, BHEFE 0.65~0.85 g/cm® FH
HLiEKR 2h TS ¥ 17.0%~19.3 %,

BR TS K/AD—FEBRRTFERENEGRE,
B—HEZEA E R, 5EROBH B
GABET . KA G HEA A7 G R FE R 8 E %
HoK,Bl#Rk, BT _FMLRIER, BRREE
#hn,HH TS BHEARK,

2.4.2 HHKEHSBENEHEH

WA 4b Fiz, RAR K TS B KE S HH A 5%
i A A9 HE K TR, 0.6 MPa/10 min B8R
2h TS ¥ 29.4%, 1 1 MPa/10 min 48 2 h TS
THR 15.2%.

ARRARFF LR HORHR A TS fH H GB/T 4897-
2003 R EE R . FERER, AR KA A
AERNRBRAKNE, FHRBFE, Kty R
RE, 3 BH &% KRR g K EERE KR

B, XA MARHNLERS, REBBH
B2 o ARt SR p i B KR MO AR 9 TS BE 5 .

WAREN—KESREEEEE, Hit, ¥H
ERBMRR T RENN TS, EEELKRTITK
BRREBIR R EZB, Rt % E RN 0.5 g/cm’® /Y,
WA AR AR A 24h TS X 1190, T B AR
69 24 hTS B3k 169%M, 6] WIS AR L AE A X
EHEME TS, B ERBWAMAE ELESE
FOHE 1 BRAE K B A IR | it 2 B B B K R S
B H— SRR TS,

3 & :

D RS2 34 B FE i A FF R R AR, B B
BRI A, MR MOR,MOE X IB B & 1%,
TS EHA K,

2) BEZRESTE] M 4 min K B 10 min, BIKES
B 0. 6 MPa 28] 1 MPa, ## ERFRRA TS B
8 FH,MOR.MOE % IBB A 1£%.

3) BEMBRITZ S8R ZRES 1 MPa, B
FmtE] 7~10 min, R T ZEHFTERHBEER 0.8
g/cm® MR AT T ek 4R . 3£ MOR.MOE, IB H#)#8
it GB/T 4897-2003 WY &R {0 TSHE R, HfF Tt —
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