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Study on technological parameters of peanut
hull hot briquetting

SUN Liang, SUN Qing, TONG Ling, GAO Lian-xing”
(College of Engineering, Shenyang Agricultural University, Shenyang 110161, China)

Abstract Based on the quadratic regression orthogonal rotation tests on four factors and response surface
methodology,a study on the influence of briquetting pressure,heating temperature, moisture and the ratio of peanut hull
to binder on briquetting relaxation density was performed. Mathematical models of briquetting laxation density were
established and analyzed by using SPSS11. 5 and Matlab7. 1. The results show that the sequence of four factors
influencing on relaxation density is as follow briquetting pressure, heating temperature, ratio of peanut hull to binder and
moisture. When the briquetting pressure is 10 MPa, the ratio of peanut hull to binder is 3 : 1, the moisture is 15% ,and

the heating temperature is 100 C , the optimum conditions appears. Under this conditions, the briquetting relaxation

density is 1.100 8 g/cm®,which meets the requirement of briquetting.
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Table 1 Factors and level coding
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Table 2 Quadratic regression orthogonal rotating design and results of relaxation density
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1 —1 —1 —1 —1 0. 966 0 19 0 —2 0 0 0.987 8
2 —1 —1 —1 1 0.999 5 20 0 2 0 0 0. 989 3
3 —1 —1 1 —1 0. 984 2 21 0 0 —2 0 0. 985 3
4 —1 —1 1 1 0.998 3 22 0 0 2 0 0.984 3
5 —1 1 —1 —1 0.943 9 23 0 0 0 —2 0.972 1
6 —1 1 —1 1 0.996 8 24 0 0 0 2 0. 985 7
7 —1 1 1 —1 0. 960 7 25 0 0 0 0 1. 080 4
8 —1 1 1 1 0.993 1 26 0 0 0 0 1.110 0
9 1 —1 —1 —1 0.990 7 27 0 0 0 0 1.096 0
10 1 —1 —1 1 1.000 9 28 0 0 0 0 1.107 6
1 1 —1 1 —1 1.014 3 29 0 0 0 0 1.096 6
12 1 —1 1 1 1.008 1 30 0 0 0 0 1.110 6
13 1 1 —1 —1 1.016 4 31 0 0 0 0 1.094 0
14 1 1 —1 1 0. 996 7 32 0 0 0 0 1.073 3
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Table 3 Analysis of partial regression

coefficient significance

HEAKFE  fhitHE bRz T P

R 1. 099 0. 004 296.899  <C0.001
x 0.011 0.003 4.306  <C0.001
5 0.003 0.003 —0.045 0.341
5 0. 004 0.003 1.502 0.147
4 0.006 0.003 2.451 0.023
) 2 0.006 0.003 1.972 0.061
225 0.002 0.003 0.706 0.488
2,24 —0.009 0.003 —2.709 0.013
2y X3 <0.001 0.003 0.016 0.988
2 24 <0.001 0.003 0.014 0.814
52 0.003 0.003 0. 460 0.313
2t —0.024 0.002  —10.702  <0.001
x5° —0.026 0.002 —11.672 <<0.001
x5° —0.027 0.002 —12.085 <C0.001
.’ —0.029 0.002  —12.736  <C0.001
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Fig. 1 Effect of single factor to briquetting
relaxation density
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Fig. 2 Effect of interaction to briquetting relaxation density
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