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Optimization of Premixing Process of Joint Hydrogen Production
by Straw and Manure Based on Response Surface Method
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Abstract; In order to optimize the premixing process of the herbivorous livestock manure and straw for
joint photosynthetic microorganisms hydrogen production, the method of Box-Benhnken experimental
design and response surface analysis were used with Design-Expert software. The response surface
experiments contained three factors, such as pH value, premixed temperature and premixed time.
Response value was OD value and zero point experiments proceed three times. The response surface
experiment data were analyzed by Design-Expert software, and the results showed that the quadratic
model was the most accurate expression. The three factors existed significant correlation. The premixing
process was optimized by the amendment of the regression equation: time of 6.3 d, the pH value of 4.9,
temperature of 48°C , the estimated maximum OD value of 2. 696 8. The predicted value was closed to the
average value of the validation test. The results provided a theoretical basis for the experimental study of
photosynthetic microorganism hydrogen production.
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Fig. 1 Diagram of hydrogen production experimental setup
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Tab.1 Codes of response surface analysis

ity 7K pH REE/C A/ d
-1 3 35 4
0 5 50 6
1 7 65 8

2 @RSt
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Tab.2 Results of response surface analysis

KPS A B c oD 14
1 1 0 -1 1.257
2 -1 -1 0 1. 550
3 1 -1 0 1.369
4 0 1 -1 1.268
5 0 1 1 1. 486
6 0 0 0 2.684
7 -1 1 0 1.333
8 0 0 2.685
9 1 1 0 1.269
10 0 -1 -1 1.477
11 -1 1 1.795
12 0 0 0 2. 654
13 0 -1 1 1. 889
14 -1 0 -1 1. 096
15 1 0 1 1. 386
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Tab.3 Analysis of models’ conformity
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Tab.4 Variance analysis of response surface

He i T AWME FRETZE F{H P1E
el 4.250 7 0.610 146.03  <0.000 1
A 0. 030 1 0. 030 7.29  0.0306
B 0.110 1 0.110 25.84 0.0014
c 0.270 1 0.270 63.85 <0.0001
AC 0. 081 1 0. 081 19.52  0.003 1
A? 1.910 1 1.910 460.59 <0.000 1
B 1.210 1 1.210 292.13 <0.0001
c? 1. 200 1 1. 200 289.11 <0.0001
KA 0.028 5 5694x1073 18.06 0.0533
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