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Effects of Retention Time and Substrate Type on Biogas and Alkalinity Productions
from Anaerobic Digestion of Slaughterhouse Wastes

Amaneh Salimi !
sdanesh@um.ac.ir
Shahnaz Danesh 2*
Seyed Hadi Ebrahimi 3

Abstract

Background and Objective: Anaerobic digestion of slaughterhouse solid wastes, such as rumen contents, is an appropriate
treatment option for managing such residues, because of their significant role in reducing the environmental impacts as well
as the potential for biogas production. The objective of this study was to investigate the effects of retention time and substrate
type on the biogas and alkalinity productions during anaerobic digestion of rumen contents.

Method: This study aimed to investigate the effects of retention time and substrate type on biogas and alkalinity productions
of slaughterhouse wastes using one liter anaerobic digester with batch flow. Experiments were performed at temperature of
35°C and retention time of 30 days with three types of substrate: cattle rumen contents, sheep rumen contents and their
mixture (mixing ratio 1:1) with total solids of 6.5, 9.1 and 8.0%, respectively.

Results: Maximum alkalinity was found in the digester containing cattle rumen contents as it increased pH. Thus, the highest
cumulative biogas and methane yields obtained for these digesters were 286.1 and 80.7 mL/g VSdegraded respectively.
Conclusion: In general, it can be concluded that in the process of anaerobic digestion of rumen contents (regardless of
substrate type and retention time), pH of the reactors can play a major role in biogas and methane productions. Thus, to
prevent pH drop and to provide a suitable environment for the growth and activity of microorganisms, addition of an alkaline
substance is required.

Keywords: Anaerobic digestion; Slaughterhouse wastes; Retention time; Substrate type; Biogas.
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Table 1- Qualitative characteristics of diluted rumen contents of cattle, sheep and their combinations
(Before starting anaerobic digestion)
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Figure 1- Experimental bioreactor used in the study
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1- Gas Measuring and Analysis System
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Graph 1- Commutative biogas produced from anaerobic digestion of sheep and cattle rumen contents
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Graph 2- Commutative methane produced from anaerobic digestion of sheep and cattle rumen contents
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Graph 3- Alkalinity changes during anaerobic digestion of sheep and cattle rumen contents
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Graph 4- Alkalinity changes during anaerobic digestion of sheep and cattle rumen contents
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Graph 5- Average of methane production rate during anaerobic digestion of sheep and cattle rumen contents

o9 gl osls g4 g wile oy il o 35 B 40 S92 90 (ylie du o
3 et L5 4eSh Sligime 4 bgyje Glie oy 4S5 b 4 (P loge)
Ssbo 2o 40 ol Gl doys SSlas g ud ;S0 gl esle 5o
Sligize ol Glap—ale ;3 5 piin j9) 50 SidawsS 4neSl Sl
DIV ol o5 a4 oLl 3t pl s 35, 50 bgle 5 ol aesis
59 S do gian g, 5l e s s el clde Logy ae )0 VV/B 5 YAN
bld Gad el 4 plgion | i 40eS0 Sl gione (55l wila

318 S 5lhe (g ol5 g Som Sl 5 0, iy o

3ol adgi 255 5eSiloe 99800 vsaltne b Jloged ;3 a5 jsbilen
Sl ol s (5 B 3 Bl S35 59 o5 4saSid Slygins
oole g y0 48 Jl> ,5 05 ol em PH Jlaie 2ul8I b lie adgi &5 0
Pom 95 595 VY Gl o3l 5o Gl 95 £33 (eSilee (e 00
Ao 45, Ve Gl o wdesS aneS Sligize 5l plie alsi 25 oSl
ol ogdls g Sgedee 55 ¥ S 5o (e wlgs j0 g al 4SS,
s 5o IS5 4y JLaio ;%00 65 23l 2alS (g0 & Lams PH
Loy e 1 e o5 €55 Sl Bl 3525 35, Tl o sl

A o 4y SHOF jud dikwgS g ol AeSlh Slgie

60 _‘_J.',.L.-_.fn\._..i.‘."—_‘_‘l._,.:.ha
55
o b S S S
45 | [ O T SR SIS BT S
b
D 40 .
$ 35 F ._’__.—-‘
= 30 | e
25t e
¥ -
2 o0+ - -
Y15 [ede-o- 4o e
-
10 = -
5L
0 P R S S W S "
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
(STRRERETY
oSl Wl g (5)lgd 2 mad gl y8 50 Jgu 50 S92 g0 Lo oo —F 4100l

Graph 6- Percentage of methane in the biogas during anaerobic digestion of sheep and cattle rumen contents
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Graph 7- Yield of biogas during anaerobic digestion of sheep and cattle rumen contents
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Graph 8- Yield of methane during anaerobic digestion of sheep and cattle rumen contents
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Table 2- Initial, amount and percentage of reduction in TVS
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Table 3- Optimum performance of bioreactors during anaerobic digestion of sheep and cattle rumen contents
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