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Anaerobic Treatment of High Strength Organic Wastewater
by Granulated Microorganism

Jay-Myoung Rim" - Dong-Joon Han" » Tae-Sung Jun™ - Hyun-Joo Lee™

ABSTRACT

This research aims to find granulation and organic removal of the piggery
wastewater with the upflow blanket filter(UBF) reactor. UASB process had the
effect of high pH on the granulation phase. But the effect was decreased after the
granule formation. The filter zone of the UBF reactor had the function of GSS and
contributed to removing the organic because of its biofilm formation. The removal
rates of total COD and soluble COD were 70 ~ 80% and 60 ~ 80% at an influent
organic loading range of 2 ~ 174 kgCOD/m’-d, respectively, The methane
production rate with the organic removal was 021 ~ 0.34 £ CH4/gCODrers and the
maximum methan production rate was 034 CHsl/gCODren at the volumettic
loading 5 kgCOD/m’ - d.
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Table 1. Seasonal variations of piggery wastewater.

(unit : mg/L)
Sﬁﬁ%) Spring Summer Autumn Winter
Constiuen (3 -5) 6 - 8) 9 - 11 (12 - 2)
pH 84~95 8.0~87 81~93 8.7~94
SS 540~ 760 320~1254 250~440 240~520
SCODe 1800~ 2600 1500~ 2200 1800~2300 1800~ 2500
TCODe, 2800~ 3400 2400~2700 2600~ 3100 2800 ~3300
TKN 670790 400~550 580~ 700 650~ 800
NHs-N 580~710 310~450 510~660 530680
T-P 180~200 130~170 170~200 170~200
POs~P 40~50 70~80 40~55 30~40
Alkalinity 1800~2900 1200~ 1800 1900~ 2700 2200~2900
(asCaCOs)
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Table 2. Operational conditions of UBF

reactor.
Operational
Range
Items Steady
Start-up "o e
Reactor Volumn (L) 6.04 6.04

19~65 65~21.3
15~51 15~02
06~23 20~174

Flow Rate (L/day)
HRT (days)
VLR (kgCOD/m®/d)

Temperature (C) 3HE2 3HBE2
Recycle Rate (XQint) 2~4 0~2
Operation Period (days) 230 500
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Figure 2. Variations of organic loading rate,
pH and HRT with operating time.
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Figure 3. Variations of TCOD concentration
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Figure 5. Effluent TCOD and SCOD conc.
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Table 3. Experimental results of piggery wastewater treatment using UBF reactor.

e HRT(hrs) 36 14 10 8 6 4
VLR (kgCOD/m*/d) 1.94 531 7.45 8.22 12.89 16.33
Sludge blanket zone(g/L)
MLSS 11.6 24.3 30.2 34.8 41.2 435
MLVSS 7.3 166 20.5 22.7 30.7 31.35
Removal rate (%)
TCOD 80 77 76 74 72 70
SCOD 79 75 72 69 65 61
Effluent conc.(mg/L)
pH 7.6 8.1 76 7.6 8.0 7.7
TSS 127 217 245 252 350 480
VSS 96 139 152 184 250 370
Alkainity(as CaCOs) 2,092 2,690 1,793 1,825 2,380 2,200
Alkalinity prod. rate
(as CaCO3/CODrem) 0.04 0.17 0.10 0.03 0.02 0.04
Gas production (L/d) 7.1 9.8 136 144 184 20.0
CHa contents (%) 79 84 82 79 75 71
CHs prod. rate (L/gCODrem) 0.266 0.344 0.327 0.310 0.278 0.205
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Figure 11. Scanning electron micrograph of biopeliet in UBF reactor.
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