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Abstract: Diosgenin is an important precursor for production of steroidal drugs while Dioscorea zingiberensis C. H. Wright is the most
popular raw material for diosgenin production. However wastewater from diosgenin production using D. zingiberensis C. H. Wright is an
acidic organic wastewater with high COD, concentration and deep color. Cleaner production is an effective method to prevent and treat the
wastewater. Six diosgenin production processes from D. zingiberensis C. H. Wright were evaluated using analytic hierarchy process
( AHP) -gray relational analysis. Weights of 12 indicators ( i. e. acid consumption coefficient water consumption coefficient energy

consumption coefficient wastewater production index per ton product waste gas production index per ton product solid waste production

index per ton product pollutant treatment effect environmental

WS EER: 2013 -03 - 12 BITEHE: 2013 -10 - 14 A , - .
HeTiE ( 200909030) protection cost  environment efficiency  cost investment
l . (20132X07504 ’004) operation cost gains of conprehensive resource utilization) were
EEE A (1969 ) determined according to AHP. Weights of water consumption
. . Xueniantao@ 163. com. coefficient ~ wastewater production indicators and the acid
* (1960 -) consumption coefficient were 0.216 0.189 and 0. 167

wkj@ tsinghua. edu. cn respectively as the top three indicatiors which had a great
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impact on evaluation results. By steps of expert scoring and structure of decision matrix associate degrees between process indicators
column and data columns of optimal index set were calculated. Comprehensive ranking of the six production processes was obtained. Cell
wall breakdown with microwave-methanol extraction whose associate degree was 0. 879 was optimal process. Direct separation method
direct separationHrame filter press saccharification-membrane separation recovery whose associate degree was 0.874 0.803 0.701
respectively successively ranked after cell wall breakdown with microwave-methanol extraction. Direct acid hydrolysis and natural
fermentation-acid hydrolysis whose associate degree was 0.530 0.410 respectively ranked the last two and could be considered to
eliminate. The explorative evaluation and the results were expected to provide a reference for the sound development of industry of
diosgenin production from D. zingiberensis C. H. Wright and water pollution prevention etc.
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Fig. 1 Evaluation index system of production processes from Dioscored zingiberensis C. H. Wright
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Table 1 Hierarchical single ranking and consistency test

CR
A 0.455 0.273 0.182 0.091 T 4.00 0
Bl 0.368 0.474 0.158 " 3.00 0
B2 0.692 0.077 0.231 © 1.00 0
B3 0.529 0.294 0.176 " 1.00 0
B4 0.429 0.333 0.238 " 1.00 0
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W= 0.455 0.273 0.182 0.091 ".
(w):

Table 2 Combined weights of elements of indicator hierarchy corresponding to target hierarchy

2.4

Wy

R2 EHELTREREXMTEGENAEGNE

WP = w X w,

0.368 0 0 0 0. 167 3
0.474 0 0 0 0.216 1
0. 158 0 0 0 0.072 5
COD¢, 0 0. 692 0 0 0. 189 2
0 0.077 0 0 0.021 12
0 0.231 0 0 0. 063 6
0 0 0.529 0 0. 096 4
0 0 0.294 0 0. 054 7
0 0 0.176 0 0. 032 9
0 0 0 0.429 0. 039 8
0 0 0 0.333 0.030 10
0 0 0 0.238 0.022 11
9.8.2.1.1.3
. 2527
6 _ _
1t 1. 00;
N - N - 0. 33.
- 17.50. 16. 90,
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Table 3 Associate degrees between different columns of process indicators and optimal data columns of indicators sets
0.33 0.36 0. 80 1. 00 1. 00 0.67

0.33 0.37 1.00 1. 00 0.78 0.78

0.75 1. 00 0.50 0.33 0.43 0.33
COD, 0.33 0. 80 1. 00 1. 00 1. 00 1. 00
0.33 0.38 1.00 1.00 0.75 1. 00

0.33 0.38 1.00 0. 60 0.50 0.75
0.33 0.41 1. 00 1. 00 0.78 0.54
0.33 0.43 0.75 1. 00 1. 00 0. 60
0.33 0.43 0.75 1. 00 0.75 0. 60

1. 00 0.71 0.45 0.38 0.38 0.33

1. 00 0.75 0.50 0.33 0.38 0.43

0.33 0.37 1.00 0.78 1. 00 0.54
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Table 4 Evaluation results of diosgenin production process

from Dioscorea zingiberensis C. H. Wright
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