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Fig. 2 Relationship between OLR and COD of influent and effluent water pH and gas producing rate
2a b HRT  10.570h 4072 ~ 7126 mg/L. COD
75% ~ 81% COD 34.9% ~51.6% 16.18kg/ m* d . COD
4072mg/L.  COD 81% COD 765 mg/L 9.25kg/ mt d
COD 7126 mg/L COD 75% COD
1780 mg/L 16.18 kg/ m* d COD 9079 mg/L COD

64% COD 3268 mg/L



2 UBF 135

COD COD
24% ~42% .
2 ¢ HRT  10.570h 8.00 ~20.61 kg/ m* d pH 6.5~6.9
pH 6.4~6.7 UBF pH
pH 7.0~7.3
2 d
20.61 kg/ m' d 2891/ d g .
2 HRT  10.570h 20.61kg/ m? d COD 9079 mg/L..
COD 4680 mg/L 10kg/ m* d
16.18kg/ m* d COD 7000 mg/L. COD 75% COD 1700mg/1.
2.3 HRT
COD 7000 mg/L HRT. HRT 5.947~10.570h
3

—— 7k CoD = &K COD—— 1|17k COD

= 8000 . . < 128 —— X - EBRE —:5\ :Z
< ‘ /”‘"'\‘ =
5 6 7 8 9 10 11 5 6 7 8 9 10 11 {m 5 6 7 8 9 10 11
K1 ] /b K1 ] /b TR I3 B b
(a) CODJi Bt 3 (b) COD LR (©) A HLAAT
3 COD COD
Fig. 3 Relationship between HRT and COD of influent and effluent water OLR
3a COD 7000 mg/L HRT 10.570h 5.947h
COD COD HRT 10.570 ~6.910 h
COD HRT 5.947h COD .

3b ¢ HRT COD HRT 6.910h

COD 46.5% . HRT 10.570h 6.910 h COD
HRT 5.947h COD 62 %
29.83kg/ m* d .
COD 7000 mg/L HRT 6.910 h COD
73% 25.05kg/ m* d COD 1962 mg/L
2.4
2.4.1 UBF
UBF
4 .
UBF 30d

Fig. 4 SEM image of biofilm on the filter 6 pm



136 37

2.4.2 UBF
5.
6 .
30d 7
Methanobtevibacter 5 450
Fig. 5 Surface image of inoculation
sludge 450 times
Methanothrix
soehngenii
2

6 7
8000 0.6 pum
Fig. 6 SEM of inoculation sludge surface 8000 times Fig. 7 SEM of sludge surface during steady period 0.6 pum
3
a. UBF . HRT 10.570 h COD
3500 ~ 9 000 mg/L. COD 64% ~ 81% COD 24.0% ~41.7% .
COD 7000 mg/L
b. HRT 6.910h COD 7000 mg/L . COD 1900 mg/L COD
2% COD 40% 25kg/ m* d . pH 6.7~6.9
pH 7.0~7.3
c. UBF 30d . UBF
1 . D . 1998.

2 GUIOT S R VAN D B L. Performance and biomass retention of an upflow anaerobic reactor combining a sludge blanket and filter J .
Biotechnol Lett 1984 6 a 161-164.

3 TICHE A VIEIRA S M M. Discussion report on reactor design of anaerobic filters and sludge bed reactors J . Wat Sei Technol 1991 24

8 193-206.

4 BORJA R BANKS C J. Performance of a hybrid anaerobic reactor combining a sludge blanket and a filter treating slaughterhouse
wastewater J . Appl Microbiol Biotechnol 1995 43 351-357.

5 CHANG Juu-en. Treatment of landfill leachate with upflow anaerobic reactor combining sludge bed and a filter J . Wat Sci Tech 1989
21 133-143.



2 UBF 137

6 MORVAL L. Application of UASB-reactors industrial waste-water treatment performance data and results in granulation control J . Acta
Biotech 1991 11 5 409-418.

7 GUIOT S R VAN D B L. Performance of an upflow anaerobic reactor combining a sludge blanket and a filter treating sugar wastewater
J . Biotechnol Bioengng 1985 27 800-806.
HERBERT H FANG P. Degradation of starch particulates in a hybrid reactor J .Wat Sei Tech 1994 30 4 97-104.
MICHAEL P H. Use of anaerobic hybrid reactors for treatment of synthetic pharmaceutical wastewaters containing organic solvents J .J
Chem Tech Biotechnol 1996 66 251-264.

10 CHUNG Y C CHOI Y S. Microbial activity and performance of an anaerobic reactor combining a filter and a sludge bed J . Wat Sci
Tech 1993 27 1 187-194.

11 O’ FLAHERTY V. Effect of sulphate addition on volatile fatty acid and ethanol degradation in an anaerobic hybrid reactor T process
disturbance and remediation J . Bioresour Tech 1999 68 101-107.

12 BORJA R. Anaerobic digestion of slaughterhouse wastewater using a combination sludge blanket and filter arrangement in a single reactor

J . Bioresour Technol 1998 65 125-133.

13 KALYOZHNYI S V. The anaerobic treatment of soft drink wastewater in UAS band hybrid reactors J . Appl Biochem Biotech 1997 66
291-301.

14 O FLAHERTY V. Effect of sulphate addition on volatile fatty acid and ethanol degradation in an anaerobic hybrid reactor II microbial
interactions and toxic effects J . Bioresour Tech 1999 68 109-120.

15 O’ FLAHERTY V. Long term competition between sulphate reducing and methane-producing bacteria during anaerobic digestion of
sulphate-containing wastewater from the industrial production of citric acid J .Wat Res 1998 32 b 815-825.

16 KEENAN P ]J. Inorganic solids development in a pilot-scale anaerobic reactor treating municipal solid waste landfill leachate J . Wat
Environ Res 1993 65 181.

17 M . 1989.

Treatment of ribavirin medicine wastewater by UBF system
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Abstract In order to seek methods to effectively treat medicine wastewater with a high concentration of medicine and the

industrial organic wastewater ribavirin medicine wastewater was treated with a UBF anaerobic reactor filling

polypropylene rings filter. The test results show that when the HRT is 6.910 h and the influent COD concentration is
7000 mg/L the OLR may reach 25.05 kg/ m* d  the effluent COD concentration is about 1900 mg/L. and COD

removal efficiency can reach 72.8% . Simultaneously the COD removal ratio by the biofilm on the filters may reach 32%

~47% and it can block a great deal of sludge.
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