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Abstract: Based on the technology of conditional activated sludge process, swim-bed technology involving the novel biomass attachment material
biofringe (BF) is one of the new and efficient advanced municipal wastewater treatments process. The process demonstrated effective treatment
of high concentrated organic wastewater. When VLRs were from 1.7 kg/(m’ *d) to 4.5 kg/(m’ *d)» 96% of average COD removal efficiencies
and 80.7% of nitrification rate were achieved, respectively. The BF material allowed for attachment of large amounts of biomass. The mixed
liquor suspended solid ( MLSS) concentrations in the reactor reached 23 ¢/L. at the highest during operation period; with holding 20-50 ml/g of
SVI. An exponential law was found to be suitable to describe the variation of the viscosity as a function of MLSS. The granulation phenomenon
of sludge was observed during the experiment. Protozoan and metazoans on the bio-film and suspended sludge were proved existing in the
system by microscopic observation and DNA experiment. Observed sludge yields from 0.104 6 to 0.1723 (MLSS/BOD) were obtained in
swim-bed system.
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Table 1  Characteristics of the carrier
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Table 2 Operational characteristics in each test stage

COD 1 fif itk K cop
/kg* (md=d) ! /Led™! /mgeL.~!
2.0 28 2400
1.7 24 2400
3.0 28 3 600
3.5 33 3600
4.5 33 4600
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Fig.2  COD removal under different conditions
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Fig.3 Changes in nitrogens
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Table 3 Taxons of microorganisms in seed sludge

PaEs ML % ¥ Bt/

Xanthomonadaceae (family)

98 4 20.0
Lutetbactor rhizovicina
Acidovorax avenae
. 97 ~ 94 3 15.0
Variovorax sp.
Bata proteobacterium
. 100 ~ 96 2 10.0
Comamonadaceae family)
Flavobacteria( class)
. . 96 2 10.0
Sphingobacteria( class)
Thermomonas sp.
. 94 1 5.0
Thermomonas koreensis
Gamma
. 100 ~ 97 1 5.0
Xanthomonadaceae( family)
proteobacterium( class) 100 1 5.0
Chitinophaga 97 1 5.0
Ideonella sp. 98 1 5.0
Unclassified 4 20.0
ait 20 100
&4 BFERMEMFE
Table 4 Taxons of microorganisms in BF tank
PN HMEE% e Hat/%
Thermomonas koreensis 97 6 15.8
Nitrosomonas oligotropha 96 2 5.3

Simplicispira sp.

Comamonas sp.

Acidovorax sp. 97~9 5 132
Aquaspirillum sp.

Bartonella tamiae

Mesorhizobium sp. 100 z >3
Leadbetterella byssophila 96 3 7.9
Lysobacter sp.

Xanthomonas 96 4 10.5
Xanthomonadaceae

Flavobacteria 96 2 5.3
Porphyrobacter sp. 100 3 7.9
Gemmatimonas 99 ~ 97 2 5.3
Sphingobacteria 96 1 2.6
Microbacterium sp. 100 1 2.6
Crocebacterium sp. 98 1 2.6
Bacteroidates 98 1 2.6
Unclassified 5 13.2
il 38 100
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