0 231 ¢ gaw! 390500 9 pikasnns g9

Sl gurtign olo 0 535 ue ’é% N
= l d, * J

\‘J’{’U{‘E"Uh%ﬂ«f“kf""‘%' Buali & ,3 ndversiey

S, 50 3B e adgi 0830 i3 jeliin 4y (53198 o pead sl )8 (60 o bayl s oy
(CSTR) Juols’ bMis| ,gu51,

Yool jule BT P A E W "“‘”‘;9..») Suxo
mM.rasouli@basu.ac.ir b Jeg olKiils qeimmmsgm owdige 09,5 ,boliwl’

h-alizade@basu.ac.ir boew e ol8iils ciummsges wdige 09,5 Jboliw!”

RV

L5 (CSTR) Jals L3kl 5251, S 5l ooliissl by (650 55 V5 odp (55, Dbl (wlio o baialos] jol> a3y o
s plosl 003l 5 sads s (59, (03e 235 5 Lo (OLR) (T slse )A550 & 55 1 et (sl ahmsgey o (205,55
b 05 5oz 5 Led 20 S 55 55 (10, e wizpe 5 Laptalejl 5IUT 5 Sk (sl (RSM) aly s (sl
a0 o b, Jow g al (>l (CCD) 655 10 oS 5 (>l SusS 3l oolaiw 1L o iolesl ol o0y )54 B ags ol 8
ST 25 5 Lo il g pgd az o gamdly hals Joe s adsi 5 lp Joe (i el oy Lol (e sl 90
5 3 50 st jlake (ot el e 918 0 g gt 35en gz )0 Rl S i T esil 5 ads e 5, ST s
O35 w25y 9 FrOC los F kg vs.mPd™ _asS1ys5 &5 sl +/V ¥ M3.kglvs™ added o - /5YY mim® Cs s a T ool

VY COPRVICHS IV QEVSROY-TR: K8 IR JUPY-IE RSN

{(RSM) by mlaw wlils o, ¢ slwdige (CSTR) JolS LM 5251, 65 g0 ¢ 55lo0 o pein 1ol Glolds

Investigation of Operating conditions of anaerobic digestion Process for
enhanced biogas production yield in a CSTR reactor

Majid Rasouli¥, Hossein Haji Agha Alizade?
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ABSTRACT

In thise study, Pilot scale experiments were performed on the digestion of dairy cow manure in a semi-
continuous process using a completely stirred tank reactor (CSTR) to determine the effects of organic loading rate
(OLR), temperature and mixing levels on production biogas and methane yield. Response surface methodology
(RSM) was applied for the design and analysis of experiments with the optimization of OLR, temperature and
mixing level during the biogas production process. Experiments were designed as per the central composite design
technique. Four cubic mathematical models were derived for prediction of the responses. The optimization study
has been carried out to identify the highest yields achievable when the factors temperature and mixing are
minimized. The influence of temperature and OLR on biogas production was more significant than the influence
of mixing level. In process optimization, maximum values of biogas production and methane yield were achieved
as 0.672 m3/m3 day and 0.103 m3/kgVS added, respectively, with an OLR of 4 kgVVS/m3 day, temperature of 40
°C and mixing regime of 20 rpm for 10 min per 2 hours.
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*Corresponding author: E-mail address: m.rasouli@basu.ac.ir, Fax: +98 81 34422128. Tel.: +98 81 34422127.



mailto:m.rasouli@basu.ac.ir

>
SilSo (gwitig (o 0 K5 aond 3L N {s}
O 231 & g 3ilS0 9 ik gt @ &

d’{"’{*‘"""’“”’*{“"’"”" Buali & ng niversiy

surface methodology (RSM).
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Std A B Cc Bio-gas Bio-gas yield
production rate
Coded Coded Coded m3.m-3d? mé.kg?
(Actual) (Actual) (Actual) vs added

1 -1(1.61) -1(25.13) -1(~20) 0.17 0.15

2 +1(3.39) -1(25.13) -1(~20) 0.28 0.107

3 -1(1.61) +1(54.87) -1(~20) 0.32 0.231

4 +1(3.39) +1(54.87) -1(~20) 0.63 0.177

5 -1(1.61) -1(25.13) +1(~80) 0.15 0.13

6 +1(3.39) -1(25.13) +1(~80) 0.44 0.124

7 -1(1.61) +1(54.87) +1(~80) 0.2 0.196

8 +1(3.39) +1(54.87) +1(~80) 0.61 0.173

9 -1.68(1.0) 0(40.00) 0(50) 0.1 0.144

10 +1.68(4.0) 0(40.00) 0(50) 0.67 0.103

11 0(2.5) -1.68(15.00) 0(50) 0.11 0.109

12 0(2.5) +1.68(65.00) 0(50) 0.15 0.11

13 0(2.5) 0(40.00) -1.68(0) 0.41 0.16

14 0(2.5) 0(40.00) +1.68(100) 0.31 0.138

15 0(2.5) 0(40.00) 0(50) 0.49 0.199

Y1p= 0.49+0.17A+0.012B-0.012C+0.040AB-0.037A%-0.13B2 -0.046C2 +0.078A2B-0.029AB?+0.070A?B? M
Y 2,=0.20-0.012A+0.003B-0.004AB+0.009AC-0.027A2-0.032B2-0.018C?+0.033A?B-0.004AB?+0.038A2B? )

il g Jow jo Jaus sla e (goad oS polde C ;B A R PRSIV S

by o oo (sl (il ylg 3IUT (5 bl gl -Y-Y Jgux

Statistical result Yip Y2
Model F-value 23.93 293.15
Model p-Value <0.0408 < 0.0457
Lack of fit F-value 6.55 11.71
Lack of fit p-Value 0.1003 0.0255
R-Squared 0.9931 0.9997
Adj R-Squared 0.9516 0.9963
Std. Dev 0.043 0.0023
C.V% 12.85 1.57

Adeq precision 14.180 56.629
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Factor Coding: Actual Biogas yield (m3/kg vs added)
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