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Start-up Characteristics of the Anaerobic Reactor Seeded with Immobilized

Microorganisms
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Abstract: In order to overcome the disadvantages of the anaerobic reactor such as slow growth and long start-ups the flocculent anaerobic sludge
was embedded and used as the seed sludge in the anaerobic treatment of PTA wastewater with the objective of keeping biomass in the reactor.
The start-up characteristics of the UASB reactor were investigated. During the 136 days’ running, COD removal rate of PTA wastewater
achieved 75%-85% at the volumetric loading rate (COD) of 3 kg*(m’*d)™' and the hydraulic retention time (HRT) of 3-4 day. The
anaerobic system had good stability and biomass retaining ability. On the other hand, variations of EPS; SEM observation and methanogens
DNA in sludge granules verified the growth of immobilized bacteria in both quantity and microorganism morphology; although mass transfer
through the immobilization media was to some degree limited.
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Table 1 Characteristics of the raw wastewater/mg® L~

iH 52 i HiH W52 A iH 52 i
i/ C 35~ 40 ss 188 VSS 106

pH 55~6.5 || BODs  4100~5200| Mn 14 ~ 20
CoD 5900 ~7800 | TN 0.30~2.17 | Co 15~25

#2 PTAE7K GC-MS HHfits R
Table 2 Components of PTA wastewater through GC-MS analysis
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Fig.1 Experimental layout
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Table 3 Running parameters of the anaerobic reactor seeded with immobilized microorganisms
HF 1] /7d 7K COD/mgeL~! Wit /Led ! HRT/d COD fifif/kge (m*+d) =1 K HH % HE ) COD/mgeL~!
1~12 1950 4.7~7.0 2.3~3.8 0.57~0.94
13~27 2 000 4.4~4.9 3.5~4.1 0.55~0.68
28 ~ 36 3000 4.5~4.8 3.5~3.8 0.84~0.90 1000
37 ~40 4000 3.9~5.0 3.4~43 0.98 ~1.25 1 000
41 ~52 5000 3.4~6.4 3.0~5.0 1.06 ~2.01 1 000
53 ~61 5500 4.0~4.6 3.7~4.2 1.38~1.57 1500
62 ~75 7092 ~ 7550 3.9~7.6 3.5~4.3 1.83~3.38 1500
76 ~ 90 7777 ~ 8 693 3.5~5.2 3.2~4.9 1.81~2.83 2 000
91 ~ 104 6777 ~ 8 350 3.9~6.5 2.5~4.1 1.70 ~3.36 1000
105~ 114 7331 ~ 7460 4.7~5.4 3.0~3.4 2.21~2.46
115~119 8 167 5.2~6.0 2.7~3.1 2.67~2.96
120 ~ 129 6300~ 6534 5.7~7.9 2.0~3.2 2.06~3.10
130 ~ 136 7260 ~ 8032 6.3~7.8 2.1~2.6 2.87~3.54
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Fig.2  Running performance of the reactor
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Fig.3  Changes of the microorganism morphology
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Fig.4 Variation of extracellular polymeric substances in the sludge
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