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1. Introduction

Steam treatment is commonly used to facilitate the bending of bamboo into desired shapes
can also improve bamboo resistance against insect attack (Liese 1987). During steam treatms
free sugars in woody materials can be converted into furan intermediates, which can be
converted into furan resins (Rowell et a/ 2002). In order to complete the previous
(Febrianto et a/ 2015), in this study we modified the steam process by washing the bas
strands with water and NaOH 1% solution after the steam process to remove extractives am
facilitate better contact between strands and resin during OSB manufacturing. The effect
modified steamed process of bamboo strands and adhesive content on the properties of €
prepared from betung bamboo (Dendrocalamus asper) were reported.

2. Material and methods

For the present study, 25 bolts of 374 years—old of betung bamboo were collected from
Sukabumi district, West Java, Indonesia. The strands were manually produced using
sharp—knife. The target length, width, and thickness of the strands were 70, 20, and 0.80
respectively. Phenol formaldehyde (PF) adhesive was used as adhesive with concentration of
and 8%. The strands were steamed at 126 °C for 1 h at a pressure of 0.14 MPa. One-thim
stands were washed with distilled water and one-third strands were washed with NaOH
solution. The strands were then air-dried for 1 week and oven-dried at 75~ 80 °C for 3 daw
achieve a moisture content (MC) of 7%. A rotary drum blender was used for mixing the
and the adhesive. Paraffin at a concentration of 1% was added to strands and adhesive mi=
prior to mat formation. The mat-form was hot-pressed at 160 °C for 6 min at a pressure ot
MPa to fabricate OSBs. The board was then conditioned for two weeks in a room adjusted 3
temperature of 25- 30 °C and 60~ 65% RH. Three boards were prepared for each treatment.

3. Results and Discussion

Density and MC of OSB showed similar amongst treatments indicated that the board
produced homogenously. Steam treatment improved significantly the dimensional stabilizatie
water absorption (WA) and thickness swelling (TS) and mechanical properties ie. mod
elasticity (MOE), modulus of rupture (MOR) both parallel and perpendicular to the grain dires
and internal bond (IB) of board. Washing the strands with NaOHI1% solution after stes
treatment resulted in better improvement of WA, TS, MOE, MOR and IB parameters &
washing with distilled water (Table 1). The higher the adhesive content added resulted in
better WA, TS, MOE, MOR and IB parameters. Board prepared from modified steamed st
by washing with NaOH 1% solution bonded with 8% PF adhesive showed the best performs
in term of all physical and mechanical properties based on CSA 0437.0 (Grade O-1) stan
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; in this experiment. During steam treatment, free sugars in woody materials can be
verted into furan intermediates, which can be further converted into furan resins (Rowell et al
). This resins improved the bonding quality amongst bamboo strands. Steam treatment also
moved part of extractives (Table 2). Extractives can prevent the adhesive to penetrate into the
substrates. Washing bamboo strands with NaOH1% after steam treatment beside
part of bamboo extractives, it also increased the pH of bamboo strands resulted in

condition of bonding process using PF resin can be achieved.

1. Physical and mechanical properties of OSB prepared from modified steam treated

bamboo strands under various adhesive content

R MC Density WA TS MOR |l MOR-L MOE |l MOE L B
(%) (g/cm’) (%) (%) (kg/em®)  (kg/em®) (kg/em®) (kg/cm®) (kg/cm®)
Control 10112008 0714001  4805=124  11.45¢0.49 20118 1398 p8455-2346 10038363 3.4620.08
Steam 934:083  071:001  39.72:365 7.86£057 510424 142:11  87599+15827  10B91+1447 420053
6 f;::; B 986:136  071#002  3578:373 6.340.29 567+25 15347 07936+10799 120971113 4464034
?:S‘; I% 1095:135 0732002  3022:155 6.280.15 56048 16524 012633757 126001536 498056
Control 1041051 0712001  47.3122.23 9.4320.43 439+14 144215 740141015 10434+366 3.79:0.05
Steam 031+124 0726001  3757:120 6.85:0.45 58949 174221 901654012 107574547 4472024
7 \Sv‘ea’ater“ T 1037£117 0726001  33.49:196 5774078 608452 195¢18 10167551482  12459:1235 452061
18:;:&“1 ;% 0B1£082 072002  3199:211 581£0.06 677416 222524 90050£7043 128011716 4954002
Control 10335057 071002  4356:2.26 7502027 52401 15723 8183023907 11030£1057 3.89+0.13
Steam 037:070 072001 3818243 5014018 707481 18446 1156107152 116254217 473038
8 f;;:; T gg0#081  071:002  3181#125 5.720.32 763£105 226405 1230237475 14046332 489041
it:g; I% 890£025  071£001 2613139 4124024 84734 249:16  129743+8791 148872775 538056

na na na 15 234 96 45000 13000 3.45

* CSA 0437.0 (Grade 0-1) Standard. Na: not available

able 2. Effect of steam treatment on the bamboo extractives

Extractives (%)

Husatrent Cold water Hot water NaOH1% Ethanol-benzene
Control 5.63 7.64 19.43 9.09
Steam 462 6.45 1851 8.89
Steam+ Water 417 5.59 16.22 12.38
Steam+ NaOH 1% 35 436 13.32 478
Conclusions

he physical and mechanical properties of OSB prepared from bamboo strands were much
influenced by steam treatment and adhesive content.

Steam treatment removed some of bamboo extractives.

. Steam treatment of bamboo strands followed by washing with NaOH 1% solution bonded with

2% PF adhesive resulted in the best physical and mechanical properties.
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