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On the Improvement of Bamboo Properties with
Py

Heat-Catalyst Polymerization.

1.1 L & (C

Kt X OMIRHEBK - BIBHE, B, SRR X
PEFEMRITH Y, FRICIVWLTE L OBEELKS
TEIRELHMONTVE, ThbDHEEEORBEDIZD
1T, %L OILFNLESHIT SN TR, WEKict+
RIEFERBELNTZ,

EE, ThdOMBREOBELNSHEE UT, HEH
i(ﬁ(;g%bcié HY v —KMOBHBBIEbh 22 b
3. TOHEIC L > TESWES N K EKS & o
TR 2 RE U2 HEI RS, £, WS, T
S, MBI BEOBMNEEE 2 LS Y, SbicEL
LT, E=—E/ 2 —2FERATBDICEBLNTAM
BRAMEEOARHED 2\ 3EHAL2RETS. DX
BIFslE LR, REHRREEEORFD 20
PRt % DRIENE > T 5.

%CL,cntH%&w¥mﬂﬁc%5“m&Mﬁ%
A&C;é&ﬁ DWW, IEEREPB bhoD
»HBH, COBEGEEERY=—LVRE /) v —BKITLED
BEELHIOD & 5 s BEBIRE %2 BN U 10BATA T % Kt
ICHEALEL, BIRAIOBEDMRC L > THELE I Hv
RE/T—QESGHBRICHANTHE Y v —Kit% 82 HE:
ThHb. COFELCI-THELINS KXY < —Kéf & B
MEEHEIT L 2 K Y v — Kt &I iZEN I X O
PEICBNTIZE A EEREDS.

bhbhIHRTE = —vE /v — 2 inEEliEE A
Btk - TEESE, ERPICOWTEK - Bgic X 3

ROBLTEIE AR ERRRCIBNTREE L. (196744 A)
R WRAMEAE
I IRTE Bk

TEEZAL, TS OB S IC oW THRE L.
2. R B A &K

2.1 {5

PIHERIE UT, 9V 9 F 4~ (Phyllostachys pub-
escens MAZEL) % F\NT, 1.0om (BERR) <0.30m (E££2)
®12em (E#h) OFF2IER LIz, 58, TORFTER
ITINT, BRI 5891 .5mn, PIREHD> 5 %91 . 0mmga )]
UTHLY Eo iz, BESUBICBOWTKIOEEICE > T
EU 8B L2 R/NCT B0, 60°C TRTEE B
RISV E U,

2.2 ®/3—-BLUESHBA

E/)v—EUT, AFVALZHY)L—+ (LI MMA
LEY) BIOAFL L (UUF St LFEET) 2REHO
FEANIL. B/ Y—IKEBUTWBRESRIEAIIRAR
&mm%ﬁ%ﬁ%@<?5g,ééﬁﬁé%ﬁ?éa%
DHBIIIFEAL L85,

FELBRRIE UTBRBIL<> V4 v (LT BPO &5
9) WSO F AV

2.3 EBEE

T % Fig. 1 IWRUIT D &8 75 28BRITA
n, SHEHERUIZ. 2D& & OREEIX0.01~0.02mn
Hg Th-1z. ThICHTERE®D BPO 2a@mLice /
T - R — M bEALIL. TDE X, HEA
DFEEEVIET T 2 D CENRABRAB2HBs &, it
MDREBICE /7R I->TEBDLNEET, Th2HN
THEDHEE 2FE L. ZETHERZAKEITS
EL, /7 —FICISEBMM2BREs Ik, B2
HbHHL, T/ v—DEFERZFSIcDIt7 v =0 46

— 110 —


sokyu


BRHRIEE - EFERAR : REMRIOREICEE T 20758 (1)

— 111 —

T3EILEH7— T THHALIZ. th#%68+0.5°ColE
E8RNT S AMAES I, 0%, Tri=va
FERBRERRIGE / v — 2EESE312DIT60°C TH
EEEE LT,

LEESEBLIORY) v —HIZOXO#HL» S E B L
.
2FEE (%) =P/Mx100
XY v~k (%) =P/Sx100
P:RpIJORY~—& (¥)

M: R»JoE/ ~—8 (¢)

S : EFIOHER (9)

2.4 BkBIUTRAR

25+0.5° C DIEB/KEICELZ AR 2BET 5 &k
5T, BAEBEBIOZFhIC L 2BERLHE L.
iR & 2 WITE ¥ X O EROAIEIX 25°C THI93
%R. H. 252 2545 Y v »BFUKBR 2 ANz 7 v
r— 2 —HTEIIE iz,

Wk X ONRIZEDOBAR, FITEREE (ASE)
Fo¥DF#ATL - THEBE L.

Wk (WiE) EORMADE (%)= (W1—Ws)/W1x100

Wi« B ORIk (RIE) X

We : BH ORIk (KiE) R

ASE (%) = (S1—S2) /S1 %100

S1: M ORK (RiB) 1Tk 2%

Sy 1 UEHOEIK (T 1< X 3 EEE

2.5 HMUFEMESIVESOAE

HIFREZAES BH0C, VIHARO KXY ~ -0 %2 Hk
HIBDIT, 1 BT ONTABERIELC. #
B Fig. 2 IGRUIZX 51T, —IGRF OHREE T
—CHEY) T —IZDTHELTNB EELONS. 28, &K
DX Y = —HITINT, St s X MMA I X
h#919% LhEIX R Uiz,

BRI/ REERER I 2 FIV T, HERIXFICE R ElD

& vactrty

MANOMETER

Fig. 1 Diagram of impregnation system.
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(1) Specific gravity before treatment
(2) Specific gravity after treatment

Fig. 2 Distribution ratio of specific gravity
on the bamboo-plastic combination tre-
ated with styrene-BPO system.

(Polymer content 10.8%)
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Fig. 3 Relation between the polymer
conversion and concentration of BPO.
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Fig. 4 Relation between the reduction of
water absorption and polymer content.
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Fig. 5 Relation between the reduction of
water vapor absorption and polymer
content.
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Fig. 6 Relation between the anti-swelling
efficiency and polymer content.
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Fig. 7 Relation between the anti-swelling
efficiency and polymer content.
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Fig. 8 Typical load-deflection curves of
bamboo-plastic combinations. )
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Fig. 9 Relation between the bending
properties and polymer content.
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Fig. 10 Relation between the bending
properties and polymer content.
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Fig. 11 Relation between the hardness
and polymer content.
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Fig. 12 Relation between the hardness
and polymer content.
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Summary

There have previously been reported on chemical treatments to improve the faults
such as hygroscopicity, dimensional change and anisotropy. In recent years, two techn-
iques of the radiation-induced and heat-catalyst polymerization have been devised for
the polymerization of various monomers in wood and other cellulosic materials.

In the present paper, changes of some properties on the heat-catalyst polymerized
bamboo-plastic combination are reported. Bamboo used in this experiment is MOSOC-
HIKU (Phyllostachys pubescens MAZEL). Methyl methacrylate (MMA) and styrene (St)
are used as monomer, and benzoyl peroxide (BPO) as initiator is used.

The monomer containing BPO was impregnated into bamboo pieces in the vacuum
system. After the impregnation, the treated pieces were wrapped up by aluminium foil,
and then they were polymerized at 68+0.5°C for 8 hours.

The results obtained are as follows :

1) In both treatments with MMA and St, Fig.3 shows the linear relation between
the conversion and the concentration of BPO. However, in the treatment with St, above
1.5% (wt.) concentration of BPO, the relation deviates from line depicting a slow curve.

3) Figs. 4-7 show the reduction in water absorption and in water vapor absorption,
and anti-swelling efficiency (ASE) in relation to absorption of liquid water and water
vapor by the treatments with MMA and St. The reduction in water absorption and
in water vapor absorption increases along with increased polymer content. The ASE in
relation to absorption of liquid water and water vapor increases approximately with
increase of the polymer content, although the bulking effect of the polymerization of
monomer may also be influential.

In both treatments with MMA and St, the reduction in water absorption is greater
than the reduction in water vapor absorption. And also, this relation could be applied
to ASE.

3) It is found in Fig. 8 that the deflection in bending as determined by the untreated
bamboo is much greater than that determined by the bamboo-plastic combination. The
relation between the bending properties and polymer content is shown in Figs.9 and
10. The stress at proportional limit and modulus of elasticity in bending for the treated
bamboo increase in the linear relation along with increase of the polymer content. Though
the modulus of rupture in bending increases linearly to about 159 polymer content,
it is improved little by little with increase of the polymer content beyond this value.

4) The linear relation between the hardness and polymer content is shown in
Figs.11 and 12. In the inner and outer bark sides, the hardness of the treated bamboo
is two times or more as large as that of the untreated bamboo.
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