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A Study on the Operating Start-up factors for High-strength
Organic Wastewater Treatment by UASB

Park, Chul Hwi - Yun, Hae Young

ABSTRACT

The purpose of this study is to develop a high-rate anaerobic digester, so called, Upflow
Anaerobic Sludge Blanket(UASB), which has been well known to be simpler design, lower
construction and maintenance cost, more excellent methane recovery, and treatability than the
conventional anaerobic treatment processes. Preliminary experiments showed that wastewater
contained chloroform which has lethal effects on anaerobic microorganisms. Chloroform in
wastewater was aerated for 2hr and maintained less than 1ppm at which the gas production
rate increased. The mixture of HPMC and MA wastewater was used for influent with COD¢;
5000mg/¢ and flow rate 200m’/d. When COD removal efficieny was improved over 70%,
organic loading rate(OLR) was increased step by step. Also gas production was improved
which was followed by an increase of organic loading rate. It was known that alkalinity had
to be maintained above 2,500mg/{(as CaCOs) for optimum operation of mesophilic anaerobic
digestion. However, alkalinity of the raw wastewater used in this study was low as 300mg/{
(as CaCO3), so alkalinity was maintained over 800mg/¢(as CaCOs3) by addition of NaHCO3 and
recycling 40% of the treated effluent to inhibit pH decrease. Organic loading rate was kept
on 1 kg/m-day from the start-up period to the 30 days and then increased up to 4 kg/m"
day stepwise. After 50 days operation, COD removal rate was 70% and gas production rate
was increased stepwise respectively.

Key Words : UASB, Chloroform, OLR, Alkalinity, COD removal, GAS production.
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Table 1. Tentative guidelines for the initial start-up of

an UASB plant using digested sewage sludges as
seed.

1. Amount of seed sludge : 10715 kg VSS/m' reactor volume.

2. Tnitial sludge load : 0.057 0.1 kg COD/kg VSSd.

3. No increase of the sludge load unless all VFA's are more than 80%
degraded.

4. Permit the wash-out of volumious(poorly settling) sludge.

5. Retain the heavy part of the sludge.
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Table 2. Characteristics of influent wastewater

(EH mg/0)
g = HPMC MA
pH 10.5 8.2
Temp.(C) 55 75
TCODer 14,760 618
SCODe: 13,600 532
TCODyin 6,250 323
SCODyi 1,150 122
TS(%) 0.39 0.06
VS(%) 30.6 48.5
TSS 6.1 7.6
VSS 41 2.7
VA(mg/¢ as HAc) 120 212
AlK(mg/t as CaCO3) 466 102
TKN 2.3 77
NH;-N 2.3 37
S 92 72
S04 ND’ 29
PO4-P ND 0.14
T-P 0.044 0.36

#* ND : not detectable

HPMC + MA
H+ 52
I L
NaHCO, = = Input
FeCl, 1XH&ZE Sampling Point
I 1
- pH 7.5
2 HEX
= gex
(
UASB 1,000 mg/L
g
ol& |X)
Output ‘ﬂ- S e
Sampling Point 1L
a3 X
T 1
2 A X
gR+= 50 % W& g

0% | SJ|H Mel &

Fig. 2. Wastewater treatment process by

r

eactor

UASB
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Table 3. Concentration of influent and
effluent wastewater

Influent

Effluent H] a1

pH 7.0

6.877.5

CODc/(mg/0) 8000

2400 A A &(70%)

CODun(mg/2) 2000

290 A A £ (85%)

SS(mg/0) 30 2000] 38}
Alkalinity (mg/0) 1000 1300
VA(mg/0) 300 400
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800m'/day
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