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Table 1. Experimental design and results of physical and mechanical properties of CBPB.

Lo joize A3l p3lis sl 5 (SLa ie
(Actual values of the) variables) (Dependent variables)

WA, TS, 1B, MOR, MgCl, Ses b 5 basiolos

% %  N/mm?> N/mm? % Treatment Variable ~ Number of

code boards

1761 162 03 9.6 55 (Hot water) ¢ 5 1 11 1
2549 586 0.24 6.15 35 (Cold water) s, I 0 0 2
2597 451 0255  7.36 35 (hot water) ¢ S i 0 1 3
29.35 421 0145  6.11 55  (Notreatment) jlos o5t 1 -1 4
3131 7.05 0.125 5.305 35 (No treatment) Jles 054 0 -1 5
2503 51 023 621 35 (Cold water) s .. T 0 0 6
3207 7.23 0135 4.805 15 (Cold water) 5 .. i 10 7
2591 583 021 631 35 (Cold water) 5 .. i 0 o0 8
2783 6.34 0145  6.18 15 (Hot water) o 8 1 41 9
259 578 0.25 6.2 35 (Cold water) s .. 0 0 10
253 523 0235  6.39 35 (Cold water) > .. 1 0 o0 11
25.07 3.83 0.28 7.41 5.5 (Cold water) > .. 1 1 0 12

36.80 9.65 0.06 4.59 1.5 (Notreatment) jles 0500 -1 -1
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Table 2. The results of analysis of variance ANOVA for MOR.

(P value) p - i F ol Sl e Sl @lilarys Slaye pgeme o
(Probability) Jz~I>F  Fvalue MS df SS Source
O'O(_)Ol_(f‘"@”) 166.27 4.61 6 18.44 Jos
significant Model
0.0001 398.85 27.89 1 27.89 X1
0.0001 334.78 23.41 1 23.41 X2
0.0001 202.52 14.16 1 14.16 X1?
0.0022 18.48 1.01 1 1.01 X2?
0.0317 5.79 0.40 1 0.40 X1X2
0487 (ixe o) 2.65 0.092 8 0.74 A e
Non-significant Lake of fit
0.9871= R? (_b Szsas) Sban S
Correlation 026 Standard
deviation
Coefficient of variation ' Mean
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Figure 1. Response surface diagram and corresponding lines of variables effect on MOR.
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Table 3. The results of analysis of variance ANOVA for internal bonding (1B).

Praluep—liis P i e oSl @il Slas e =
(Probability) Jlz~I>F  F value MS df SS Source
0.0001 Glsias) 59 g6 0.052 5 0.26 e
significant Model
0.0001 56.65 0.073 1 0.073 X1
0.0001 106.60 0.14 1 0.14 X2
0.0001 98.50 0.13 1 0.13 X12
0.0007 19.77 0.026 1 0.026 X22
0.0502 ((sr ) 4.81 1.859 8 0.015 Al e
Non-significant Lake of fit
0.9389= R (_Saras) 0,096 Shre il !
Correlation Standard deviation
73522 i i 0.49 Sl
Coefficient of variation Mean
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Figure 2. Response surface diagram and corresponding lines of variables effect on IB.
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Table 4. The results of analysis of variance ANOVA for water absorption (WA) and thickness
swelling (TS) after 24 hours immersion in water.

Jlaie (P valug) p — JaieF o ‘*”)” Ea -
(Probability) Jut >F  Fale ot S e Source
MS df SS
0.001 significant) ,l> ;s 28.3 46.89 4 18.55 WA «(Model) Ju.
0.001 (significant) ;s oxa 9957 1528 & (45.83) TS (Model) Jus
0.0004 48.44 80.26 1 80.26 X1 WA
0.001 (119.63) (30.68) @ (30.68) X1 (TS)
0.0029 33.24 55.08 1 55.08 X2 WA
0.001 (50.62) (12.98) @ (12.98) X2 (TS)
0.054 17.93 29.71 1 29.71 X1% WA
0.0173 (20.96) 2.17) @ 2.17) X12 (TS)
ol pae
0.54 (Non-sig) _sxs 22.15 3.17 4 12.68 WA (Lake of fit)
0.62 (NON-Sig) _ise _; (7.34) 0223 & 1.13) Sl e
TS «(lake of fit)
S Sl
Standard )
0.93 = (WA) R® (Correlation) _Szes 1.29 WA (deviation
0.62 = (TS) R (Correlation) _Sean 05D Shre il il
Standard )
TS «(deviation
4.81 =WA (Coefficient of variation) <l ,.x . 5 26.62 WA (Mean) . Sbe
9.3 =TS (Coefficient of variation) =l .5 s, 5.61) TS (Mean) .Sk
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Figure 3. Response surface diagram and corresponding lines of variables effect on the water
absorption (WA) after 24 hours immersion in water.
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Figure 4. Response surface diagram and corresponding lines of variables effect on the thickness
swelling (TS) after 24 hours immersion in water.
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Abstract

Background and objectives: As renewable resources, agricultural wastes such as
bagasse can be used as raw materials for making cement-bonded particleboard
(CBPB). Also for improving cement-bonded particleboard properties by increasing
the hydration speed, some methods such as water leaching and additives must be
examined to eliminate or mitigate harmful substances and increase the
compatibility between organic material and cement. So, the present research is
aimed at studying the effect of water-leaching treatment of bagasse and MgCl,
additive content on properties of cement-bonded particleboard.

According to the results of the research by Govin et al. (2007), thermal
treatment of wood creates dimensional stability, reduces the fibers' hydrophilicity
and increases the strength of the boards by removing the negative effects of water
soluble carbohydrates, hemicellulose and lignin on the hydration speed. Also
according to the researches by Del Menezzi et al. (2007), adding catalysts to water
and cement mixture can increase the hydration speed of the cement paste by
increasing compatibility between wood and lignocellulosic materials and cement
hydration process.

Materials and methods: The used materials in this research include bagasse,
Portland cement type Il and MgCl,. In this research, by using Response Surface
Methodology (RSM), the effect of water-leaching treatment and MgCl, additive

*Corresponding author: mortezal7172000@yahoo.com
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content was examined on modulus of rupture (MOR), internal bonding (IB)
strength, water absorption (WA) and thickness swelling (TS) of bagasse-based
CBPB. Quadratic models based on Central Composite Face design (CCF) were
developed to correlate the variables including water-leaching treatment (X;) and
additive content (X,) with the dependent variables including MOR, 1B, WA and
TS.

Findings: Analysis of variance (ANOVA) showed that hot water-leaching
treatment improved better the physical and mechanical properties. Also, the
optimal condition for improving physical and mechanical properties using hot
water-leaching treatment was to use 4.5% MgClI, additive. In this condition, MOR,
IB, WA and TS were 9 N/mm?, 0.3 N/mm?, 17.68% and 1.6%, respectively.
Conclusions: Due to its significance in the statistical analysis, the model presented
by Response Surface Methodology provided a suitable and significant estimate to
determine the application of the variables. According to the statistical analysis, the
effect of water-leaching treatment and additive content was significant on the
physical and mechanical properties at the level of confidence 99%.

Keyword: Additives, Bagasse, Cement-bonded particleboard, Physical and
mechanical properties, Water-leaching treatment.
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