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Application of grey system theory in evaluation and screening
of no-food biodiesel plant resources

XUE Shuai, QIN Shuo, WANG Ji-shi, LIANG Zhen-xing, XIE Guang-hui”

(College of Agronomy and Biotechnology/National Energy R& D Center for Non-food Biomass.

China Agricultural University, Beijing 100193, China)

Abstract In order to effectively evaluate and screen no-food biodiesel plant (NFBP) resources, nine characteristics of
NFBP were evaluated comprehensively using the grey system analysis and the independibility weight was introduced in
this study. The result showed that the weight coefficients varied from 0.090 to 0. 136 and the first two highest weight
coefficients were iodine value (0. 136) and heating value (0. 120). While the weight coefficients of other 7 indicators
including the oil content, acid value,kinematic viscosity ,cetane number, density,cold filter clogging temperature as well
as the seed yield were all stable at 0. 10. The equal-weight and weighting coefficients between the 23 oil species which
satisfied the NFBP standards well and the simulated ideal specie were calculated and used for further screening. The
result further exhibited that the equal-weight coefficient varied from 0.9065 to 0.9851 and the top species were Prunus
davidiana Carr. (y=0.985 1), Cephalotaxus sinensis Li. (y=0.984 2) and Prunus salicina Linn. (y =0.983 9).
respectively. Comparatively, the weighting coefficient varied from 0.912 6 to 0.984 9 and the top three species were
Prunus davidiana Carr. (y = 0. 984 9). Prunus salicina Linn. (y = 0. 983 9) and Cephalotaxus sinensis Li. (y =
0.983 7) ,respectively. Clerodendrum trichotomum Thunb. performed the poorest property compared to the rest species
based on both methods. For the 23 plant species. the results of the two ranking methods were highly significantly (P<C

0.01) correlated with a correlation coefficient of 0.998. Our results also demonstrated that the 9 evaluation indicators
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generally reflected the NFBP property and that the equal-weight grey system analysis could be directly used for NFBP

evaluation and screening.

Key words oil plant; energy plant; plant resource; grey related degree; comprehensive evaluation
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Table 1 Raw values of 9 evaluation indicators of 23 plant species and the constructed ideal species
- e CRliEY] iz {5/ e/ BHFE, TN EWE/, mME/ RS/ Ui
% (mg/@KOH  (g/100 9L,  (mm’/s) ki (kg/m®) (kJ/g) T L%
0 JHLAE Py A 62.78 2.15 59.91 2.7 65 890 42.91 —13.10 10
1 P 3% % 10. 04 9.42 77.76 3.56 49.71 863.25 39.59 —5. 14 5
2 TN L 38.09 57.92 83.70 3. 80 51.92 871.20 40.88 —11.12 3
3 JE A 42.18 11. 21 71.71 3.67 52.08 866.89 40.58 —17.69 6
4 At JLBR 32.28 8. 64 78.79 4.15 54.24 882.92 41.36  —13.10 7
5 4ol 11. 23 7.68 83.28 3. 86 53.09 873.19 42.91 —6.92 10
6 114k 49. 43 1. 89 89.02 4.16 57.57 883.20 35.16 —11.49 10
7 ENGES:S 13. 24 22.67 82.76 3.72 49.87 868.69 40.46 —10. 50 7
8 %5 17. 41 5.03 76. 36 3.93 56.31 875.61 40.44 —8.02 6
9 5 YN v i 11. 84 6. 24 76.38 3.88 53.13 873.96 41.79 —9.81 3
10 i A 31.20 2. 40 65.57 3. 88 52.61 873.95 33.40 —6.56 5
11 F RS 33.48 11. 80 93. 83 4.02 53.11 878.53 39.52 —6.20 5
12 JI % 39. 46 2.15 90. 90 3.87 51.69 873.56 35.31 —11.63 5
13 HEE 2 52. 30 4.10 93. 88 3.61 50.54 864.88 40.73 —5.22 5
14 z 43.71 2.89 83.70 3.89 59.47 874.25 41.19  —11.89 8
15 HLAE 62.78 2.17 77.89 3. 66 53.05 866.66 41.82 —8.01 4
16 Bl & A 28. 30 46. 50 82. 04 4.01 55.86 878.24 41.00 —7.01 4
17 LIRS 54.90 5. 44 96. 38 4. 00 55.24 877.96 41.88 —8.89 4
18 EAW VN 45. 30 2.20 77.13 3.87 52.86 873.63 40.22 —4.65 4
19 SE itk 41.89 12.76 80. 42 3.79 54.10 871.02 39.71 —8.03 3
20 a5 Mg 25.50 13.50 82.46 4.16 56.47 883.08 41.67 —11.18 5
21 8 Al 32.40 10. 57 74. 31 3.62 47.17 865.40 30.78 —5.48 3
22 T 38. 80 17.16 59.91 3. 80 54.84 871.08 41.02 —2.33 7
23 &= H 11.72 6. 20 82.25 3.86 53.67 873.14 40.37 —1.12 5
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Table 2 Grey related degree(y) ,ranking order and the weight coefficient (W, ) of the 9 evaluation indicators
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Table 3 Comprehensive evaluation results of 23 non-food

biodiesel plant resources
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