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Research Progress of Advanced High-Rate Anaerobic Reactor
for the Treatment of Wastewater
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Abstract Anaerobic process in the wastewater treatment owing to its inherent priority in applica-
tion attracted people much attention in recent years. Followed that the third generation of novel
types of high rate anaerobic reactors such as EGSB 1C UBF and ASBR was also invented. In this
paper the formation structure operating principles and typical application of these anaerobic reactors
were summarized in details. The characteristics and shortcomings of these systems were discussed. Fi-
nally the future development of this field and the application of these systems were also prospected.

Key words anaerobic reactor EGSB 1C UBF ASBR

20

100 ! ) ) !

2001 - 04 - 27 2001 - 04 - 30.

1962 -



20

324
20
~30d .20 50
220 60 3 20 90
AF 1974 Lettinga 4
UASB EGSB 1C
- UBF ASBR
1 3
biogas [ biogas
ETI]{L_— effluent
~ /![«‘/\
L
IRa N NAY
g
(b)
a EGSB b IC ¢ UBF
1
Fig.1 The schematic diagram of novel types of anaerobic reactors
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Tab.1 Typical applications of EGSB reactor
/ COD / HRT/ COD
/L 58 kg COD/ m* d h /%
1 2.7 35 15 5 67 7
2 225.5 30 3.24~3.9 0.5~2.1 >90 8
3 116 13 2.7 3.5 34
4 225.5 16 4.4~8.8 2.4 56 10
5 2.3 10.4 1.9 96 11
6 - - 17 1.8 98 12
7 - 31.5 - 91 13
8 5 35 10 6 98 14
2.2 IC
Internal Circulation
IC Paques 520 80
UASB
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Tab.2 Application studies of IC reactor
/ COD / / COD /
m’ mg/L ke COD/ m* d %
17 3 000 ~ 8 000 20~ 30 80 ~ 95 16
1 100 7 900 31 60 ~ 85 18
400 1550 8~24 40 ~ 60 19
400 4 500 5~42 70 ~ 90 19
200 13 000 20 ~ 40 70 ~ 90 19
70 4 300 25~30 80 20
2.3 UBF AF
- Upflow Blanket Filter UASB AF

UBF Guiot ! 1984 UASB
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Tab.3 Parts of application examples of UBF reactor
/L C ’ IS:CDOD/ m? d/ HRT CO;)%

3 35 10~ 12 <1ld >80 24
- - 1~3 - 91 ~94 26
- 35 10.41 1.5d 90.2~93.4 29

- 30 10 9 > 85 30
17 35 12 48 h >95 27

2.4 ASBR ASBR
ASBR Anaerobic
Sequencing Batch Reactor
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Fig.3 ASBR reactor and its operating cycle
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Tab.4 The novel types of anaerobic reactors comparison characteristics and shortcomings
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