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Effect of Surfactants on Performance of Bamboo Crushed-Strip Board
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Abstract: Bamboo crushed-strip board (BCSB), which utilizes more than 90% raw material, is
increasingly used to manufacture bamboo furniture and flooring in China. However, the non-
uniform resin distribution and less resin usage due to the geometry and surface quality of the
crushed bamboo strips caused the delamination and defects of the final products. To increase the
resin usage and improve the dimensional stability, the authors chose three surfactants to modify the
phenol formaldehyde resin to improve the resin penetration into the bamboo strips. It was found
that all surfactants improved board dimensional stability. When the content of surfactants OP-10
and PEG-100 was 2. 0% and 1. 5% respectively, the dimensional changes were reduced by 1. 8% in
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width and 2. 7% in thickness.
Key words:

content

RV —F S AR MR AR, BEAR
AMEEE. BRIITH b0 7= R A A R R R A
HKBES, BFERNE ONER. TLRAFHF
RHAEF=, EAHFARERT 900, ERMMY
BASMERR, AT EMHTREHE. BiRE
FURENEMEBS, NN SOR A IR
iz,

BRI AR89 P T L & IR R R 17
TRENHR, MERFYNERESERLE, BT
W AR 2008-06-27; #EM AXY: 2008-10-20

FEER: RK(1967—) 7 WT AR TRER LRI,
BIRIEE . WL 2 B HREBE TR SR &4, [ Lo se k.

e 40

bamboo crushed-strip board; dimensional stability; surfactants; soakage;

resin

LR RN R T A E— L EE, HPRE
ENRMT4BREFRLSES, REFHHALLR
. BaFuREg, HmdRE T HESSMOEM.

REBHEERR, THERE. fiMng R+
ZHARES, WA LNREER, BRI
Wi/, SBOARERRE RER AR B A 3R B R I
BEE RS E T N BB, REBLLLIT H—
BHNEREFYT KEE, SERAMEETR. &
. MOARFEREER. Xk, £E5RMAENE
BRPEMEREEER G E, #TSHETLER
TREENIR, R PR AT LR EHE
W,



228 %ol ATk 2008 4 11 A
1 HEE5HFE 21 REEENS MR LB ERGKE
1.1 Rk Tab. 1 Resin contents of bamboo strip at various surfactant usages
D s WFHRIEAE B xy = o ﬁﬁméf‘;ﬂﬁ/y o
ERMF TR, FAE 5-8%"%—‘]" % B o5 1o 15 05 10 15 05 1o L5
(2~4) mmX (2~4) mmX500 mm; 1 10.7 137 10.7 10.8 122 11.6 85 13.6 13.0 16.2
2) FKIEHEERE (PF) 05 : B E #7 2 86 165 183 105 10.3 122 1.9 1.9 23.5 15.8
3 9.7 84 127 9.9 7.8 121 10.0 213 2L.6 12.8
IRALBR) Bika & 43%, 4 87 1.0 9.2 155 6.9 124 162 158 13.5 15.1
3) FXmEHN.O© JFC: fgpiB g 5 10,4 125 10.2 142 7.4 126 13.7 162 12.4 13.5
LLEBE TAEHHCHABIAKEO 6 9.5 9.0 105 13.9 82 161 141 89 9.6 19.8
CHBD, Tal %@ OP-10, FHMBE, ¥¥ 9.6 1.8 1.9 125 8.8 128 124 146 156 15.5

EfemikBRE=(BRETLLTRER - BRUTLLTRR)/ BRATLETH

LB RS, LaMRRIEZE R RY, T
WD TWeen-80: BE Z 4 1L FL B BT
B RS S RIS RO , TR B A, TV 4R s

4) M PEG1000, RZ — B, 4 F R K
1000, [ fa kR B ik, A%
1.2 RBFE

D M4BT BRERK T RE SR
BB 4T PF A AE &9 H B , 8 2 18 78 TR 581 4R b B)
B2k 30208 PF ek b, S5 T4 &K
RFRE 2N~4%, KR HEET R 25 min, b
 FHEH 6 K.

2) ARBELE - BRE K TRESKER
15 %48 [ H I~ E 4 HIBE R~ B

HETZSH B 140 C,1fH 1 min/mm,
47 4 MPa, BARIHE (4 X 5 X E)50 cmX50 cmX 1
cm, SFHEAHERE 3 K.
1.3 RAREE

B, 3% XL T8 48 . XLB-D500X500 FE F7 i & #L
MD24G A# KB E AL T 8E 1% R BIF.
1.4 tgERH

MR TR tE R R R, B AT TR B ER
. ZRESRA =40 %R RKAK JAS BWS
CH ARG b8 KR HE AT

BHERF 75 mmX75 mm, SEHRKFE 4,
RIGFE 70 CHEBTREF T 24 h, RIGHRIHFIHT
BRAGRE EE R LR ELE.

& X100%

2 BRESH

2.1 REFEHFFEXTLRIER TS BOE
GEZBAF A BRE IR AR L

ERSiRREER, ALK LA Lk 3 FE ARERE

HALHLL0.52%6.1.0% 8 1.5% HIRES K, &

1B} PF WG B I T L R R & B
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Tab. 2 Analysis of variance on relation between resin

content and surfactant
EHA RIEEER REHSFH BHE HHE FE BE
o fa] 1.343 2 0.672 0.078 0.925
OP-10 @A  128.882 15  8.592
B 130.225 17
g 233.150 2 116.575 14.321 0.000
TWeen80 4  122.100 15  8.140
&0 355.250 17
) 4.778 2 2.389 0.129 0.880
JFC #ly  277.500 15 18.500
B 282.278 17

/T 0.05 B E.
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1) OP-10 3T ieR & B M

I A B o %k BF (Critical micelle concentration,
CMO), R EREE R BB REIE K5 FEA S
T RCRAS B A FRAE B0, RARE SR A
Hoiks FAEET , A BER BIBUBE M EUR .

M1 H0 2 ]G, B OP-10 @9 it & 7 ¥
0. 50l M LR IER H & B9 B B TR HEIR
FE 0. 50 E 1. 5%  MARBH & BB, T
RER B MR 0.5% 8 B 5T OP-10 f i 7 e 3R
YR 4 OP-10 7R R A 0.5% .

2) TWeen-80 Xt T2t iG R & B AR M

ME 1R, ¥ TWeen-80 F &K 0. 5% B,
142 R IR IR B AR TR A E AR B, AR T
BRI AR R ABIGEFE, AEEFIRIEREK S
BITER BRI IR T A PE R B AR

BIRBR N 1. O%mt , L MG R & B Y
BB A, & 5% BT L SYort, AT & 2L
PR, BB, AEH TWeen8 JRiNER KR 1.0%, & 2
W B, TWeenr 80 $RTRHMIEET BEMBE.
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3) JFC xi# iR it & B

BEE % JFC & BT & 43 M 0.5% 3 fin B
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2 AL, AKBHEENJFC RS T, X ig
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KRR R B BRFER BRI RN REE T
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Tab. 3 Effect of surfactants on board dimensional stability

g %
SRR ﬁb;i/ ﬁﬁﬁ’l‘i{ﬂ:$/ o

OP-10 0.5 3.6 8.9
TWeen-80 - Lo 4.0 16.0
JFC 1.0 5.0 12. 3
Xof FRAR - 4.2 9.9
MFE 3R, WA OP-10, TR BEEH HER
AR BAT 0.6%, BEEFEBMAT 1. 0%, 3R
B R EERE —EEM: T A TWeen-80
# JFC, #hbt B E J7 m B R AL B R T % AR A
B b R g E I .
XFPBLS A B R AT RE R RIEVE R B IMA
BT RgZE AR 22 B RS . BTRE
EURE—FEESF . ERESBRS, BRENTL
F TR B R IS PR AR R KB HE, 52 RE
MR YER A K AEVER i B8 AR K B R R 7
Sh.®m T PF AR 7E X - 0T B R & VE s 3R 4
PF A5 TR B T 22 T 15 Rt o » IE AR M B 1 K &
HRBES W T PFWASTZE L b 9T B, BHIT T
PF i1 2 8 — 5 8948 & R » 18 BUAR 1 0 JiE
RIREETRE, T KA E PR, RSP RLRE .
GAEEMIERRB UL RTREE,
LAZSIn OP-10 gy RAHXT BEHF
2.3 PEG-1000 34T 4 R i@ M W
AR ETLBRORTRENE EEEEY
T AM SR PEG #17i%. PEG AJLABEH A
K A B R R IR ZS , T 5 B B IEFF R
AT 6 & T AR SR TRERS.
HTHMBRURN B BRENS ST, EEH#T
T PEG-1000 #1 OP-10 B 44 BiX K. & EMAE
& PEG-1000, A5 % R B B (S5KRB P4 TR
HA) 43 %1% OP-10 1 PEG-1000 % fn3| PF K,
e 42 .

s LB HARSHIFERT, BB B H T
B P 25 min, BT RERBERH OB
HPEERS NRESEN 5XES, #ITHER
MR LR R e SR % 4.
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Tab.4 Effect of PEG on board dimensional stability

wmR/ RTELE %
BhIF2% Y i Py
0.5 4.2 9.7
2.0 4.4 9.2
2.040.5 3.0 8.0
2.0+1.5 2.4 7.2

X AR — 4.2 9.9

W#ER 4 7T I, B fE A PEG-1000 # 17 tE,
VRN B I XA AR TR B BE R T A R ma 3
ABE. {224 OP-10 M PEG-1000 4 & A6, 7 &
BRTRENAREE. RETRR, TH SRR
T LR BT AR, TREEER
] 4 B0 0 B £ 3% T 7K ) PR 4K, 678 PEG-1000 72
rEt RERI B E 5 AT FT AT R R (B L R
FrT i IR A, M TRTE R T 28 (ki . BRI
AR TH#H—EHRERIE.

PEG-1000

PEG-1000+OP-10
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1) FEEHEH OP-10 5 & 2%k 0. 5% £ 7
E L5N MuMWIERREBEMARE, AR
B R TR E R E BRI BEA.

2) GREZERIERE S BMMTLER TR,
OP-10 fykh st FAR X 847 s TWeen-80 #1 JFC B AJ 4R
R IER &' HREE TR R g .

3) PEG-1000 5 OP-10 & 1Ef I BEB THY
HURHRTRE . % PEG-1000 #1 OP-10 f /% &
S8R 2%0F 1. 5208t R E R TR
4 1. 8%, BEF B R TERRRD 2. 7%,
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