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A Study on the Biogas Production and VSS Concentration in
Organic Wastewater Treatment Using a Downflow
Anaerobic Packed Bed Reactor with HRT Change
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ABSTRACT

Characteristics of a downflow anaerobic packed bed reactor with raschig ring ceramics as a packing
were measured and discussed for the basic evaluation of the process. A synthesized glucose sub-
strate wastewater were used as a feed and process characteristics such as pH, biogas production,
composition of produced gas, COD removal and VSS were measured with the hydraulic retention
time (HRT) changing from 0.25 to 2 days. As a result, this type of reactor was applicable in
continuous operation within the given HRT range and the transient period approaching the steady
state was about 20 days. The content of methane in produced gas increase with HRT was always
high above 50% enough to use as energy source. The COD removal efficiency increased gradually
as HRT increased. The axial profile of VSS concentration in the reactor usually showed the maxi-
mum at the lower region and the minimum at the middle. The VSS concentration at the upper
regionn and the exit appeared similarly. However, at 0.25 day of HRT, the VSS concentration of
effluent became higher than that of the upper region. Therefore the optimum HRT of this reactor
occurred about 0.5 day, at which the production of methane began to be just stabilized and loss
of VSS and COD removal were resonable.

Keywords : Anaerobic downflow reactor, biogas, biomass, HRT, methane.
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2. Gas collector . Micro pump

3. Feed tank . Flow meter

4. Ultraviolet lamp 10. Water pump

5. Stirrer 11. Heater

6. Water tank 12. Sample port
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Fig. 1. Schematic diagram of a downflow anaerobic
packed bed reactor.
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Table 1. Component of synthetic wastewater

Component Concentration
(mg/l)
Glucose 5,500
NaHCO, 2,200
NHHCO, 3,060
K,HPO, 280
MgCl,-6H,0 250
CaCly-2H,0 100
CoCl,- 6H.0 575
FeSO,-7H,0 575

Table 2. Experimental conditons

Influent COD HRT Organic loading rate

(mg/l) (day) (kgCOD/m’day)
5,500 2 2.75
5,500 1 5.5
5,500 0.5 11.0
5,500 025 22.0
3. BNy
M%) biogas 24 2 WA GC.E o) 880

120 M =3lgdem COD, VAT: standard
methods'!'ell 2] A &le] 3alol Y FAstelich
pHE 1946 &4 pH meterd AH8-3hef £ 3}
gom VSSi= 3ol gy, Aadeiola 44
© % standard methodsell 2|3 A abeiv.

m. Az o nF

Fig. 2 A5A7%0] @l 7heggae e
a®oe]ck HRT 24l 4] 107, 18delA] 221, 0.54 0
) 551, 025864 8518 #FAIzte] YALHFFTE
WA 7lae) ke Fobsleleh ARl #
oS s 7ol ool weuhm 44

= pee] ake Eylabe] A abalelel] mubdle A

7k 71xj7ke] Aag7F HE o 7 dddch

Fig. 32 #HA]7bel) ulf “ﬂﬂ%}u vehd 71
ojc}. A F-Aj7ke) 2ol 1= 78%, 1)) A= 72%2]
g 3631 gJor, 05U 63%R &

a4 HRT7F 0259000 Wi wjgkel ghape] 50%
YRR Wolzl e o 4 slaleh Teluh Fig 2¢04
HRT7} 0259080 W 7hed4ebe b wobdw
Fig. 3614 sre] gepe F7As @elge o &
olgleh, AHE Fhapsh vskel Rl ¥ o

2 osl

2

< 6o/ N |

5 I . {

E ~

§ 40 [L

3 . |

n ‘ S

3 20¢ * [

f e |
0 —— _
0.0 0% 10 15 2.0
HET (day)

Fig. 2. Gas production vs. HRT in a DAPBR.
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Fig. 3. Methane percent vs. HRT in a DAPBR.
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Fig. 5. Volatile acid & pH vs. HRT in the reactor.
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Fig. 6. Gas production rate vs. HRT in a DAPBR.
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