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Abstract

This research aims to optimize the parameters for the natural waste material board forming. Three types of the
natural waste materials have been used in this work including corn husk, water hyacinth and rice straw. The strengthen
materials of each the natural waste material are cassava flour, saw dust and rice husk for corn husk, water hyacinth and
rice straw. Two parameters were used in this study including mixture ratio and compressive force which were categorized
as independent variable. From preliminary experimental results, the obtained fiber boards are good forming with no crack
after dried at 0-30 weight percentage of the strengthen materials. From statistical analysis, the compressive force and
the mixture ratio effect on the compressive and bending strength properties of the received boards. From the results, the
corn husk board has the highest compressive strength with 30 ton of forming compressive force at 92:8 mixture ratio of

the corn husk and the cassava flour. The predicted compressive strength value from regression analysis is 1,204.77 newton
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per square millimeter. The water hyacinth board gave the highest bending strength with the suitable forming compressive
force at 30 ton and the mixture ratio of the water hyacinth and the rice husk at 92:8. The regressive equation analysis
presents the highest predicted bending strength property value at 218.03 newton per square millimeter. Therefore, the
produced boards from corn husk and water hyacinth are more appropriate than the rice straw board in compressive and
bending application. Hence, in utility, the board type determination should consider the environment and force which

react on it. Finally, this project can be a guideline on the natural material waste board forming and can be used as the

data base for development further in the future.
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Response Surface Regression: pAC, pBC, pCC versus Ratio, Press
Response Surface Regression: pAC versus Ratio, Press
The analysis was done using coded units.

Estimated Regression Coefficients for pAC

Term Coef SE Coef T P
Constant 722.4 108.02 g 0.001
Ratio 145.1 67.85 9 0.076
| Fress 295.8 61.94 0.003]
Ratio*Ratio -238.8 113.78 0.081
Press*Press 102.5 107.27 0 0.376
Ratio*Press 146.3 83.09 1.761 0.129

S =175.179 PRESS = 593991

R-3q = £5.65%| R-Sq(pred) = 53.70% R-Sq(adj) = 73.69%
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Response Surface Regression: pBC versus Ratio, Press
The analysis was done using coded units.

Estimated Regression Coefficients for uBC

Term Coef SE Coef T P
Constant 411.98 102.56 4.017 0.007
Ratio 41.15 64.42 0.639 0.547
Press 53.63 58.81 0.912 0.397
Ratio*Ratio -221.06 108.04 -2.046 0.087
Press*Press -57.79 101.86 -0.567 0.591
Ratio*Press 50.52 78.90 0.640 0.546
S = 166.334 PRESS = 638736

R-5q = 50.65% | R-Sq(pred) = 0.00% R-Sg(adj) = 9.53%
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Response Surface Regression: pCC versus Ratio, Press
The analysis was done using coded units.

Estimated Regression Coefficients for nCC

Term Coef SE Coef T P
Constant 268.16 18.24 14.699 0.000
|Ratio -69.58 11.46 -6.072 0.001 |
Press 22.08 10.46 2.111 0.079
Ratio*Ratio -70.94 19.22 -3.691 0.010
Press*Press -13.33 18.12 -0.736 0.490
Ratio*Press -37.00 14.03 -2.636 0.039

=
R-5q = 91.23%]| R-Sq(pred) = 64.43% R-Sq(adj) = £83.93%
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Normal Probability Plot
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Response Surface Regression: pAB versus Press, Ratio
The analysis was done using coded units.

Estimated Regression Coefficients for pAB

Term Coef SE Coef T P
Constant 54.514 7.703 7.077 0.000
Press 6.875 4.417 1.557 0.171
Ratio 10.500 4.838 2.170 0.073
Press*Press 8.125 7.650 1.062 0.329
Ratio*Ratic -16.375 g.114 -2.018 0.090
Press*Ratio -1.575 5.926 -0.266 0.799

R-S5q = 67.40%| R-Sqg(pred) = 13.45% R-Sqg(adj) = 40.23%
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Response Surface Regression: pBB versus Press, Ratio
The analysis was done using coded units.

Estimated Regression Coefficients for pBB

Term Coef SE Coef T P
Constant 164.542 11.124 14.792 0.000
Press 34.375 6.378 5.389 0.002
Ratio 31.300 6.987 4.480 0.004
Press*Press -0.625 11.047 -0.057 0.957
Ratio*Ratio 4.875 11.717 0.416 0.692
Press*Ratio 8.725 8.557 1.020 0.347

S = 18.0401 PRESS = 10602.2
R-5q = £9.35%| R-Sq(pred) = 42.17% R-Sq(adj) = £0.47%

JUN 13 wan153LATIEinanauA1AMaN AR UNIULTIART0Y
NNAUYN

Response Surface Regression: pCB versus Press, Ratio
The analysis was done using coded units.

Estimated Regression Coefficients for nCB

Term Coef SE Coef T P
Constant 152.882 9.230 16.563 0.000
Press 8.417 5.292 5.369 0.002
Ratio 29.050 5.798 5.011 0.002
Press*Press 13.583 9.167 1.48 0.189
Ratio*Ratio 0.062 9.723 0.006 0.995
Press*Ratio -0.000 7.100 -0.000 1.000
S = 14.9691 PRESS = 5920.20

R-S5q = 90.34%| R-Sq(pred) = 57.48% R-Sq(adj) = 82.30%
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