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Process Optimization for Composite Foam Material Based on
Citrus Pericarp Residue and Starch
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Technology Research Center, Chongqing 400715, China)

ABSTRACT: To optimize the process for the composite foam material based on citrus pericarp residue/starch. First of all,
one—factor—at—a—time experiments were done to select the factors and levels for the test, then the response surface test was
designed to optimize the extrusion parameters. The formulation of material molding with better foaming effect and certain
compressing performance was screened out by examining the expansion radius, apparent density and compressive strength
of the molding material. The results showed that glycerol and water contents had significant effects on the composite foam
material. The optimal parameters of citrus peel/starch—based composite foam material were obtained: bran 30%, glycerol
30% , and water 35% . Under this condition, the apparent density of the material was 0.942 g/cm’, the expansion was
287.82%, and the compression strength was 210.58 kPa. The results indicated that using response surface method to analyze
and optimize the processing parameters of the composite foam material based on citrus pericarp residue/starch was feasible,
and the obtained response surface model could be used to predict true values.
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Tab.1 Ratio of ingredients in single factor tests
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Fig.1 Influence of citrus pericarp residue, glycerol and water addi—
tion on the apparent density and expansion ratio of the com—

posite foam material
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Tab.3 Response surface experimental design and corresponding experimental results

sy M= TWEHL Y/ (geem™) TEHK AR Y2/ % JEA R Vo/kPa
X X, X5
1 -1 -1 0 0.944 316.52 158.54
2 1 -1 0 0.842 284.52 149.90
3 -1 1 0 1.131 254.13 256.32
4 1 1 0 1.037 331.57 138.53
5 -1 0 -1 1.060 286.29 339.11
6 1 0 -1 0.979 248.43 217.16
7 -1 0 1 1.031 286.88 149.28
8 1 0 1 0.897 314.92 124.65
9 0 -1 -1 0.940 239.78 322.15
10 0 1 -1 1.136 276.62 370.36
11 0 -1 1 0.960 277.82 218.79
12 0 1 1 1.173 317.68 185.61
13 0 0 0 1.037 316.73 141.12
14 0 0 0 1.030 311.59 135.81
15 0 0 0 1.051 328.53 151.44
16 0 0 0 1.032 329.43 148.99
17 0 0 0 1.062 310.27 146.87
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Tab.4 Analysis of variance (ANOVA) of the regression model for apparent density, expansion ratio and compressive strength of

Citrus Pericarp Residue / Starch based material
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Xo 78x107 7.8x107 1219 <10*  470.62 47062 1.84 0.2175 1286.31 128631  10.57 0.0140
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XXo  18x10° 1.8x107° 0.028 0.8720 2994.34 2994.34 11.68 00112 2977.93  2977.93 2447 0.0017
XiXs 7.0x10™ 7.1x10% 1.10 0328 1085.69 1085.69 4.24 0.0786  2367.89  2367.89 19.46 0.0031
XXs 79x10° 7.9%10° 0.123 0.736 2.28 228 0.009  0.9275 1655.74  1655.74  13.61 0.0078
X' 14x10° 14x107 2127 0.0025 28545 28545 L1l 0.3264 1341.61 1341.61  11.02 0.0128
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BAT 0119 13757.7 98 829.76
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Fig.2 Response surface showing effects of citrus pericarp residue,
glycerol and water addition on the apparent density of citrus

pericarp residue / starch based material
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Fig.3 Response surface showing effects of citrus pericarp residue,
glycerol and water addition on the expansion ratio of citrus

pericarp residue / starch based material
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