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A Characteristics of Biogas Recovery and Biodegradability of Piggery
Wastewater Using Granule of Two-Phase Anaerobic Process with UASB
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The purpose of this study was to investigate the biodegradability and performance of organic removal and
methane production rate when treating piggery wastewater using a granule of two-phase anaerobic process
applied UASB. BMP test was conducted as simple means to monitor relative biodegradability of substrate
and to determine methane production of an organic material.

The two-phase anaerobic process is consisted of a continuous flow stirred-tank reactor (CFSTR) for the
acidification phase and an Upflow Anaerobic Sludge Blanket reactor (UASB) for the methanogenesis. The
acidogenic reactor played key roles in reducing the periodically applied shock-loading and in the acidification
of the influent organics. A stable maximum biogas production rate was 400mL. The methane contents
ranged from 73 to 80% during the experimental period. It is known that most of the removed organic matter
was converted to methane gas, and the produced biogas might be high quality for its subsequent use.
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Fig. 2.1. Flow chart of BMP test.
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Table 2.1. Analytical methods

Item Instrument Method

pH pH meter(YSI 63, Metrohm 744) Electrometric method

COD¢, - Closed reflux, titrimetric method(5220 C.)
BOD; - 5-day BOD test, 5210 B.

TKN AutoAnalyzer3(Bran+Luebbe) Titrimetric method (4500-N,,, B.)

TP - Ascrobic acid method

SO HIC-20A super(SHIMADZU) lon chromatographic method

PO P HIC-20A super(SHIMADZU) lon chromatographic method

NH,*-N DR-2010 (Hach) Nesslerization method

TSS, VSS - TSS dried at 103 ~105°C (2540 D. E.)
TS, VS - TS dried at 103 ~105°C (2540 D.,E.)
Alkalinity pH meter (Metrohm 744) Titrimetric method (2320 B.)

Y8l Al&a13 ¥ total sample®} soluble sample 2 1}
o] 4°Col M ¥ BAste] ARESEon | soluble
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Fig. 2.2. Schematic diagram of Two-Phase anaerobic process.
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Table 3.1. Characteristics of wastewater used in BMP test
Item Concentration
pH 7.2
BOD; (Mg/L) 3,260
TCODy, (mg/L) 7,316
SCOD, (Mg/L) 3,392
TKN (mg/L) 1,112
NH,*-N (mg/L) 148
TP (mg/L) 765
PO,*-P (mglL) 93
SO,% (mglL) 90
S?% (mglL) 15.2
Alkalinity (mg/L) 2,891
TSS (mg/L) 2,160
VSS (mglL) 1,550

Table 3.2. Characteristics of sludge used in BMP test

Item Acidogenic sludge  Methanogenic sludge
TSS (mg/L) 11,733 64,450

VSS (mg/L) 6,867 41,000
VSS/TSS (%) 58.5 76.1

TS (%) 1.40 6.51

VS (%) 0.73 4.16
VSS/TSS (%) 52.1 63.9
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Table 3.3. Particle size distribution of granular sludge in UASB

reactor

Sieve number(mesh) Diameter(mm)  Weight fraction(%)
10 >2.0 55

20 0.85~2.0 62.1

40 0.425~0.85 317

60 0.250~0.425 0.5

100 0.150~0.250 0.2

200 0.075~0.150 -
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