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Fig.1  Schematic diagram of treatment process
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Table1l Composition of medium
Constituent ng-1-1
Glucose 2,800
Na-Glutamate 1,000
NH4C1 . 645
KCl 100
MgCl>-6H20 100
KH2P04 100
FeS04-H20 80
CaCl2-2H20 180
NaHCO3 4,000
™S oml-1-1
T0C 1,400
BOD 1,220
TN 250
T-P 10

Table2 Composition of TMS

Constituent mg-1-1
HsBOs ) 50
InCl2 50
CuCl2-2H20 40
MnCl2-4H:0 500
(NH4)6Mo7024 50
AlCl5 30
CoCl2+6H20 150
NiCl2-6H20 100
HC1 2ml
H20 1,000m1
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Table3  Operational conditions

Rate of _ Concentration Loading
RUN _Seed of sludge Circu circu  10C TN ToC TN HRT
No. MLSS(mg-1-*)x1 -lation -lation (mg-171) (kg-m3-day™!) (h)
1 D.S17,000%2.0 without — 700~1,400 126~250 0.2~4.0 0.04~0.70 80~8.4
2. D.S17,000x2.0 with 4 700~1,400 125~250 0.2~4.0 0.04~0.70 80~8.4
3 D.S17,000x1.8+ with 4 '700~1,400 125~250 0.2~4.0 0.04~0.70 80~8.4

UASB.G34,000%0.1

4 D.S17,000x1.8+ with 4 700~1,400 125~250 0.2~4.0 0.04~0.70 80~8.4

C.USB.G34,000%x0.1

D.S : Digested sludge.
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UASB.G : Glanule of UASB process.
C.USB.G : Glanule of Circulation USB process.

Table4  Median diameter and MLVSS of the granule
RUN Circu Median MLVSS
No -lation diameter
(um) (mg-1-1)
1 without 0.78 39,000
2 with 0.89 53,900
3 with 1.01 62,100
4 with 1.12 65,200
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Fig.3 SEM of the granule obtained from circulated
USB reactor of RUN 2 (magni.10,000 )
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Fig.8 SEM of the granule obtained from circulated
USB reactor of RUN 2 (magni.100 )
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Fig.9 SEM of the granule obtained from circulated
USB reactor of RUN 2 (magni. 85 )
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Fig.10  Schematic diagram of SEM of Fig.9
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Table5  TOC,T-N removal and property of gas production
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No -tion (%) &%) m*kg'TCX) %) *X) %
1 without 97.2  20.1 1.26 2.0 68.0 30.0 0.0
2 with 974 68.0 *1.30 7.2 53.3 39.5 0.0
3 with 98.5 69.0 1.37 8.1 58.7 33.2 0.0
4 with 97.6 T71.2 1.40 7.8 58.9 33.3 0.0
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GRANULATION PROPERTY IN USB-:-AEROBIC BIOFILTER RECIRCULATION
TREATMENT PROCESS

Yuhei INAMORI, Hai Nan KONG, Hiroshi NAKANISHI and Ryuichi SUDO
The results ‘obtained " from this study were summarized as follows: (1) The granulation
mechanism of this process included three steps, i.e., small granule of about 100 x«m
diameter were created at first, then they stuck together to increase in size, and finally
granule of about 2mm diameter were formed; (2) The removal rates of TOC and T-N
were nearly 97% and 70% respectively; (3) Itwas confirmed that, the Start Up of this

process was longer than that of normal UASB process, but it could be significantly
shortened by inoculating seeding sludge.
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