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A theoretical comparison to control the optimal operating conditions

by using an industrial bio-digester system

Dr. Muhammad Abdul Salam Qasim

College of Medicine - University of Baghdad
Dr. Hussein Tabina Kazem Jabr

College of Engineering/University of Baghdad
Hassan Abbas Hussein Shati
Omar Adel Abdul Razzaq Shehab
Uday Sharif Hamza Yassin

A theoretical research study was conducted for the purpose of
producing biogas from fermentation processes of municipal waste
using a dome fermenter, where the waste is added as a solid substance
at a rate not exceeding 10% and the best operating conditions
(temperature at (50) degrees Celsius, acidity of the mixture at (7),
time Retention is (30) days, adding cow dung to the waste mixture
is 20% as a catalyst), which produce biogas approximately 7.4 liters,
equivalent to approximately 60% of the volume of the additive, and all
the above conditions are controlled through an integrated control unit
(SCADA) For the purpose of obtaining the best fermentation process
and the generation of biogases.

The total reactor volume was calculated by using municipal waste
in the amount of 50 liters, meaning that (the amount of solid material
is 5 liters per Batch because the solid material must be 10% of the
total volume of the additive for the fermenter) and the retention time
of 30 fermentation days, the total fermenter volume is up to 2.36 cubic
metres.

The best empirical equation has been reached, through which it is
possible to obtain the best biogas generation by adding cow dung to
the mixture at a rate of 20% with different time, which i1s as follows

'y=3e7(-0.08).X 7-4.8  €(-0.006).X"6+0.00028.X"5-0.008.X4+0.11.
X73-0.73.X/242.3 XA(-1.7)

: comparison, control, operational conditions.

plaaiwul ulindl dduediill cagdll ule ddbgul] dpai dijléo



deuat)

o Lles o B OB o Lt e gkl W el Gl
SUI L5 A3 a1 LRSI suelnas el pbl e Jsmen  puaall SULSL
A5 G skl s OLSYI 55 090 LS Jay o5 &5 Blae
ol 2y il oL U A o 23T Gy,

O sodebls 05, a8 5T GUs Ol Sl (e ladst (g5l 5N
sl L:J C)‘)L&” oda w g_lelij c@sz.L:;U Jw::ﬁ\j\sj Q?)MU
LS AT Gyl 55 e

B8 Janty el gl a5 Gl g aenlalls 0501 ke (g gl 51
G OB s OBy iyl A s Gl Gl A s Gal G5 G
sl G s S puseny b Jlxa W LWl e 1 ey (15 o il
Ols +l,gSl a5 s Ml lSle Ladss IS <l 55ls]5 dadly 3,1,
sl (53 KA1 (3 e g0 IS (g 5| S Y ptsens Al bl ¢l 5
1g YL s A1 ()
Ul el &g, 1dd) s oolalz )
el Al peolalz Y
G e bl GOV a8 el Cla Al Ll 1L iz Y
o5 DLV 208 milas olil2 e lis lil2. €
'CS\.. seladlolide g sTolilz.o

pwild pruudl ye xpap .



(o2 0Me ] OGN g CILALE peand dilass (3o AssLaiBWI (S gt Ol 9

(YIS

80015 gl Bl 5o fridd puseiy, Bllll jas 5 dr jdeae Jo d padl)
S 55 (5 M LS frds s izl

)W polially & pezall sl ol (g ponall sledd A Hdas Lo d a1
el )3 a

oS o o\ s 5 25Ul 95l s 7 5 k) S L ) 55 ). ¥
(). Il el

Aelall il o BUb 3 leul ¢

REIEI EAURPICIIVG P UN P E N

& ghe o BBlall i jhzs e seadly olalsdl sad delio sasls sl2). 1

(1) s S Y putsenns AN il o1l 1 (1) sl 3 IS0

G« G B
h)ﬁ,.MI S y

[

o ) Al Sy y . A R elate

§ Pk B . Jadd o I"““", -

S Gl { Juag) J‘!#L:‘fJ‘_‘.::“"“

gyl g gD N
Clagy

plaaiwul ulindl dduediill cagdll ule ddbgul] dpai dijléo



UL\

Comd! Cafua

515 oS5 s S o e 5 Byl S )l
W BUI slas dT Lo ¢ puall lades (1] Goue el OB OLus Y1
8Lz V1 053 el 15 & geaall L) SLLI e sl (g gl 5L
Sl (e & panll Shladly oldseald gl padl sl 45, b O 5] clge
Sllee 3w Bl g Jdd LB 5L dI s o 50 degll
ddes Sl (o salamn] Sy (A5l Sl Bllall 4 55 dudly gl
A &y gt 531y ol el

s LI A 8Ly § 8 sl Jalpall el dulps Condl s 3 05
el ddes 835 8 (Aelldl Joladl) sl s b isCdl ddlas 515 (3 <US s

.L“;\j.@&ﬂ

www.arbnj.com

3
3
1

w
w
=
=
=S
L]

3
o
[
a

L
ﬁ%
=.
|
it
af
<
ﬁ%
g
=
g
ﬁ%
g
ﬁ%
@
=
i

@35 pwild pMuull ye xpaD .y =



@ lalt 2 gt HLal z Lt

SISy DLl e alsall does L1 3 ks 08 (g5l W O]
I3 3 50 (S5 SVl o (3 Lgalibena] (S 23 B ] L, o]
—olsT (V) suadl (63

A\ ~A(béw|‘:§‘§xﬁ~ljw|éﬁla|.&>3>w:(\):JA\;SJJJJ:-\

Countrics Flant

Austria 150

Belgium 10

Carech Republic 12
Denmark 70
Estoma ]
Finland 10
France 5
Licrmany

Gireece

Hungary

Irland

[taly T
Lithurnis 2
Luxemburg 15
Metherlands T
China 20000000
Fussia T
Karakh=tan 10
India 2500000
Nepal 14500000
YViclnam | KM
Turkey 4%

plaaiwul ulindl dduediill cagdll ule ddbgul] dpai dijléo



UL\

www.arbnj.com

3
3
1

w
w
=
=
=S
L]

3
o
[
a

L
=
=.
|
it
g &
<
ﬁ%
g
ﬁ%
g
=
g
=
@
-
i

Souad! Hat SiligSe

hee o Wl (6ol SN G ) SUSU e 0l S ey
G ATl g 3l e e Ddb & sl Ly ldieal) 31 el

— 1LsT (DVG) 3l olueld

3 SIS 1Y) sl 55 J sk

By el A

Rl

AT

Sl

JAR:

JARR

slo sy

JA

fo,Y

1Y o B O oA
mc/mY Y LS gl
Y 0 5 b S

@ pwild pMuull ye xpaD .y =



0 Al Sl L1 SIS 5 Ol 5 L 22 A1 Blall 2a5 0
—ZoUJT (Y‘) v_gj JJJ\.‘L—\ L}

U 30 2 5l el il 11 1 (F) skl 33 J g

CHy

16.042 g/mol

aslll e

0.717 kg/m’

-1825C°

-161.6 C*

17C" s Aay s 3.5 mg/100 ml H,0

Azl 350 5 medall 61l e (1Y 0) Gl 5 s (g5l 51O
Gl gl BA% s Bl JIs Ol e 5o pas & gte B s (VO —T0)

plaaiwul ulindl dduediill cagdll ule ddbgul] dpai dijléo



UL\

AN Z LG A p0) daguaal! Olalmall 40192 dnflall Y| ro
(S9!

3180 ol g 231 eadUI L SN S A M o= sl o) 1 G o e )
il el g g dmd sl g g aa b S ] sial] & saiaall 5l Sl ol 53l
Jf.); 31}/.&\ ol L} VJJ—GI ) Jl um\j.;-\j C)LUKMJ‘ J‘U; ;\.l}JAY
GU s s bl s O] (] 8V el gl 5 dcaddl el sy ol Sl
oUJTOY)&l‘L}c@yl‘S}cGﬁ)m‘M‘J

CgHy20 + 2H0 -+ 2 CHsCOOH + 2CO; + 4Hj

CsHi205 "+ CH4yCH;COOH + CHsCOOH + CO; + H,
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CeHiz05 -2 CH3CHOHCOOH
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CH;CH,CH,C00 +2H,0 |#2 CHyCOO + 2Hy + H'
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