Tishreen University Journal for Research and Scientific Studies - Engineering Sciences Series VVol. (41) No. (6) 2019

A Study of the Efficiency of the Two-Phase Anaerobic
Degradation System 2PAD
in The Different Temperature Ranges

Dr. Mahmoud Hadid”
Ziad Aladeeb™

(Received 29 /7 /2019. Accepted 5/12/2019)

O ABSTRACT 0O

The Average thermal range (Mesophilic) [25 — 40]°C is the optimal range for the process
of anaerobic treatment and specifically the temperature [34 -37]°C where the
microorganisms that lead the anaerobic treatment process are at their highest activity which
gives high efficiency to the treatment process and biogas production process, also the Two-
Phase Anaerobic Degradation System 2PAD is used to increase the efficiency of anaerobic
treatment process compared to the Conventional Single-Phase Anaerobic Digestion System
AD. This research presents a study of the efficiency of the Two-Phase Anaerobic
Degradation System 2PAD in the different ranges of temperature through the treatment of
three samples of wastewater from slaughterhouses, where the efficiency of COD removal
was 81.65% and the efficiency of BOD removal was 88.00% and the efficiency of TSS
removal was 39.68% while biogas production reached 0.24 liter from each liter of the
sample at 40° C and during a 10-day hydraulic retention time HRT for the first sample A
(CODj,= 3760 mg/l, BOD;,=2500 mg/l, TSSj,=368 mg/l), and the efficiency of COD
removal was 64.74% and the efficiency of BOD removal was 71.43% and the efficiency of
TSS removal was 56.09% while biogas production reached 0.16 liter from each liter of the
sample at 20° C and during a 24-day hydraulic retention time HRT for the second samples
B (COD;,=1730 mg/l, BOD;;=1400 mg/l, TSSj,=312 mg/l). and the efficiency of COD
removal was 83.38% and the efficiency of BOD removal was 89.29% and the efficiency of
TSS removal was 42.11% while biogas production reached 0.28 liter from each liter of the
sample at 34° C and during a 17-day hydraulic retention time HRT for the third sample C
(COD;,=3850 mg/l, BOD;,=2800 mg/l, TSS;,=475 mg/l).

Keywords: Anaerobic Treatment, Anaerobic Reactor, High Strength Wastewater,
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.C daall 4l 34°C dajll die g (B duall 4l 20°C da)all aic
el zisall A (clik) s 155 Jueli 3i8a 5) (Aad) 8 3y50) 18 rpm zial) Jass adie) iziall Jana —
gyl i)
DY) g Y e pH das diaad 50 R1 Jelid) & 1 5l Gangpned) Sl oy pH 4 —
sl des ¢ (il ia Gy daia S Y Sa delid) (e S (e pued) Sle s dglee
i A R2 Jelidl ) Gliginall Cidia o5 48 pH 40 doad @3 R1 delddl (3 (Sl pnel) o) )
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dals dadles ddee G Al shaadl e Ble b 5 el Aol 488N £ LYY 4t olse o e
g el il gand Ll iy

RL delidl & Salsymed) sl ey 38T 20 il z3satll 8 A Ligal) Caming 1 Sy yued) el (g =
R2 Jelid ) R1 Jelidl ciligias cidim 23 HRTAL=5 day sS4 6.1 dadll xie pH dayn cld s
S ) o) muad geall S 1) ddee 08 Laie HRTA2=5 day Sdspam i () 2] il
slad) ey 281wl apaill = 3saill 3 B dial) cieng (HRTA=HRTAL+HRTA2=5+5=10 day sl
Glsine i B3 HRTpl=14 day o584 6.2 4edl) xie pH dap @li s R1 Jelad) 3 Silg 0l
@l S ) ddee g8 Lsie HRTE2=10 day (S5 u ol ey 380 2id R2 Jelid) ) R1 Jelial
el z3sall & C Al cinms (HRTp=HRTg1+HRTE2=14+10=24 day 1< ¢l (pe) zeancadd
& HRTc1=10 day o584 5.9 dall xie pH a0 cli Ja RL delaall b Sulgyned) clad) o 22 2
idee J8 Laxe HRT2=7 day Sdsam eliy () 30 2l R2 Jeladl ) R1L delial) cilysine cadua
((2) dsaall & WS HRTc=HRTC1+HRT2=10+7=17 day IS cladl (o) maad (gsnll Slall £l
(1) dsaadl A LS clinll Giliialge cilS

-lial) @liialga (1) Jganl)

Aiwd | Biw | Ciwd
COD 1 4769 1730 3850
mg/I
BODZ® | 2500 1400 2800
Mg/l 75.66+COD | 0.8~COD | 0.73*COD
TSS 368 312 475
mg/l
oH 6.49 6.80 7.82
LAyl | 2017/7/22 | 2017/312 | 2018/3/19

ropallail) (e IS 8 Sulgpaedl e @) (e DDA pH Asn @bt (2) Jsaadl edas

Allaall Ul s 23 622 21 <20 €14 <13 <7 6 ALY & el 3T ay ol 1] Aaadl

150 g/l 385 (<) (CACO3) pspmsllSU iligy & (g deya dilialy PH dayn Joand dglee g 12 ddaadla
Ozl sk delie ) JERY) Aks i s (2) dsaadl 3 sl Jadd) <y cle)all 33 2y [13]
manll sl ellhy gl Aypne Gagen ) gt 8 Aypamall Sl JalS o (N PH Aap SlE ey G (sl
ol ) Dlea alasiuly pH Ass a8 (eld 513 dlaadl
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HRT (Sls 0l Gl () & PH Aaa @l (2) Jgaad

HRT | A B C
day | pH | pH | pH
0 |6.49)|6.80|7.82
1 |6.20|6.38|7.55
2 |6.14]6.35]|7.10
3 |6.12|6.33|6.70
4 16.096.33|6.30
5 |6.09]|6.33|6.01
8 |6.85]6.32|5.99
9 |7.13)|6.26|5.93
10 | 7.82|6.20 | 5.92
11 6.15 | 6.55
12 6.16 | 6.60
15 6.20 | 6.91
16 6.60 | 7.05
17 7.00 | 7.11
18 7.10

19 7.20

24 7.20

:AudiBlial)y galisl

e Jpand) S35 IS Gag hall (Slopael) Bl 0oy et

LS «C duell %83.38 Aty B dusll %64.74 iy A Ll %81.65 iy COD 4l .S —1
Sl ae (A palaiad] Slea pladiul COD ad aaad &8 Cua o5) JSalls (3) Jsaall (B Leda
el 8 Al dialally 4l Ailesl)

LS «C daall %89.29 duniyy (B il %71.43 iy A dunll %88.00 dunis BODZO 3] .S -2
Ailbasl) alsall 1o BOD o 3as5 (g plastinl BOD pf aaat o5 Cus (6) JSills (4) Jsaadl (b ek
Ayl dialally yglladl)

LS «C duall %42.11 oy B dusll %56.09 duwins A duall %39.68 dws TSS Al s.lis -3
il (8 (o) [abaial) Glea aladiuly TSS ad a5 Cua o 7) JSElly (5) doaall 3 seday

C 4uall (50 6.95 Liter 1) 5 B Zuall (e 4 Liter zlls oA Zual) (o goal) S s 6 Liter z ) -4
G Ol pladinly maandl) 05l (A il gggand) SN Gy b S s ¢(6) sl A mmase s LS
- Sulll Baalgh Sl Z U af Jygad o jodall (B s JSGs (gl Ll enall (hsl) i 2y
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.COD 4} 3¢S (3) Jgaadl

HRT | COD | cOoD i s i
day | mg/l
%
A: 40°C
0 | 3760 0.00
5 2480 34.05
10 | 690 81.65
B: 20°C
0 1730 0.00
14 | 1200 30.64
24 610 64.74
C: 34°C
0 3850 0.00
10 | 2410 37.41
17 | 640 83.38

"BODZ® Al 55Lis (4) Jsa!

HRT | BODS" | BOD2O il sslis
da I i
y | mg/ %

A: 40°C
0 2500 0.00
5) 1600 36.00
10 [ 300 88.00
B: 20°C
0 1400 0.00
14 | 600 57.15
24 | 400 71.43
C: 34°C
0 2800 0.00
10 | 1400 50.00
17 300 89.29
TSS Alf) 35S (5) dsaad
"(;RT TS;C’I TSS 41y 6 liS
ay | m
y g %
A: 40°C
0 368 0.00
5 | 315 14.41
10 | 222 39.68
B: 20°C
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0 | 312 0.00
14 | 250 19.88
24 | 137 56.09
C: 34°C

0 | 475 0.00
10 | 350 26.32
17 | 275 42.11

sl S z L) (6) Jsaad

ARTT (o) oo Slall gt
day Liter
A:40°C | B: 20°C | C: 34°C

0 0 0 0

1 0.5 0 0.55

2 1.5 0 1.05

3 2 0.5 1.7

4 2.5 0.5 2.15

5 3 1 2.9

8 4 1 3.3

9 5.5 1 3.6

10 6 1 3.75

11 1.5 4.5

12 1.5 5.7

15 15 6.3

16 2 6.75

17 3 6.95

18 3.5

19 4

24 4
Biogas Production = Vj‘:zs = 0.24 L(gas)/L(ss) )
Biogas Production = v:jzs = 0.16L(gas)/L(\) (2)
Biogas Production = \6]::15 = 0.28L(gas)/L(2\) (3)
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COD Aalf)) 5elig

% COD iy selis

01 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25
HRT (day)

—0— A 40%guda,  —@—B:20%suedan  —A—C:34% g da

.COD 4y} 35 lis (5) Jsad

BOD Alj) 5¢las

100
28 89.29
4 80
3
5 60 57.
A 5
Q 36
M
L 20
0
0 1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25
HRT (day)
—0— A 40%gedn 2 —E—B20% e i —A— (34408 da
BODZ® 43} 55 U< (6) Jead
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TSS alfj) 5¢lag

60

56.09
Ej 50
40 39.68 2.1l
“__"\
? 30
» 26.32
2 20 19.88
I 14.41
0
0 1 2 3 4 5 6 7 8 9 101112 13 14 15 16 17 18 19 20 21 22 23 24 25
HRT (day)
—0— A: 40%: e Fa 2 B: 20%4: e 42 2 C: 344 4 30
.TSS 4p) elés (7) Jsi
aic Luilgs dady pH daj0 @l sy daaal) ) ghall Algs wic Loy 4dgl a1 4 TSS (BOD «COD J ab &3G 34 a3 dua

cbgiaial) aasy pid dug0a Age O cllly gppll SN g ) Alae i sy olisall S gl sk Aylgd

rGluagilly clalitiuy)

oo ) Jefs BOD=89.29% 4l s:iS <y COD=83.38% ) :iS <l e Jpamall & -1
.C dall dling 17 day Sdspam eliy ey 34°C bl 5y all da ) xie 6.95 Liter gl 1)

@ Ol gl J BOD=88.00% ally) 3:iS; Ji COD=81.65% all}) 3:iS e Jpmall i -2
A Ll Glld; 10 day Lad J8 S50 218y (s 015 40°C 5yhall 4550 2ie (3 6 Liter

S e gl Jifs BOD=73.43% all3) .S Jily COD=64.74% ) 3:.1iS & e Jsaall 5 -3
B duall llyg 24 day Silyym ol oy ST e 20°C syl 4 i 4 Liter sl

el dptlly Gllyg 24 day Sdspam eliy ey 2 TSS=56.09% A3} 5:US LS e Jpmall &3 —4
A1) seleS Jaly C Auall Ay lldy 17 day Sdspae eliy () e TSS=42.11% Jif 43 5.1, B

S vl Bl e pa

Al pla dayn ol (Mesophilic) xudll ghall Jladl Gaca Al dalleall s Jany of (Sa
Ak A (S LS o8 dallas 30U (S phall dan o) o A peadl ALl (e apall g
Allall oda 3 dallaall 50 1S ppuent AlSa) Cargs 3555all Clinal il
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