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ABSTRACT \

N

One way to overcome defects’in materials used as substrates is anaerobic co-digestion of them. This method
is known as a suitable methodyfor increasing the production efficiency of biogas. Slaughterhouse and dairy
waste is one of the wastesithat, due to environmental hazards, can be suitable alternatives for use as substrates
for the purpose of reduce)these losses. In this study, by using the response surface method (RSM) and mixture
design, different yatios were defined for the composition of sheep blood and cheese whey. The combined
mixing of these proportions was carried out in Mesophilic conditions (37 ° C) and at hydraulic retention time
(HRT) of 21 days'using the Biochemical Methane Potential test (BMP test). Based on the results of this study,
the ratio 0f:40:60 sheep blood to cheese whey resulted in the highest amount of biogas production. Also, by
optimizing'the process by a quartic model, the best ratio of sheep blood combination to cheese whey was found
tove35.65.
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1. Anaerobic co-Digestion

2. Chemical Oxygen Demand

3. Biochemical Oxygen Demand
4. Hydraulic Retention Time
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Table 1. Characteristics of substrates used in digestion experiments.

Parameters Blood Cheese Whey
TS (%) 10.7 74
VS (%) 94.2 90.5
pH 6.8 5.4 @
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Table 2. Mixiﬁg ratio of substrate materials

Run N A: Blood (%) B: Cheese Whey (%)

1 30 70

2" o 70 30

N 70 30

4 50 50

5 60 40

6 40 60

| 7 50 50

” 8 30 70
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1. Biochemical Methane Potential test
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Table 3. Model Summarygstics
Source Std.Dev R2 Adjusted R2 ?*"Predicted R2 PRESS

Linear 1524.63 0.5869 0.4010 2.022E+07 Suggested
Quadratic 1543.58 0.6471 0.3100 2.330E+07
Cubic 1479.63 0.7406 \Wel -0.8574 6.271E+07
Quartic 234.99 09951 3 09886 Suggested
3?
(Quartic) ez az 0 Jowo lp (il ylg Judoxi g ag 32 -Y-Y
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\'%. Table 4. ANOVA for Quartic model
S ¥ Sum of square df Mean square F-value p-value
. “Model 3.359E+07 4 8.399E+06 152.10 0.0009 significant
“Linear Mixture 1.981E+07 1 1.981E+07 358.82 0.0003
= AB 6.196E+06 1 6.196E+06 112.22 0.0018
AB(A-B) 3.156E+06 1 3.156E+06 57.15 0.0048
AB(A-B)2 8.592E+06 1 8.592E+06 155.59 0.0011
Pure Error 1.657E+05 3 55218.17
Cor Total 3.376E+07 7
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