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Development of High Rate Anaerobic Treatment System
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Various R&D works on anaerobic treatment are widely conducted with high appreciation of its
energy saving characteristic. This paper describes the test results of a new anaerobic treatment
unit, using brewery wastewater. The highly efficient unit, composed of a reactor and a separa-
tor, is designed for high organic loading. Gas is separated from wastewater at the upper section
of the reactor, while biomass is separated from treated water in the separation tank for recycle.
The separation tank is minimized owing to high settling velocity of granular biomass. These
features can improve the overall performance of the unit. The test shows favorable results at 32

kg/m*-d COD¢, loading.
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Tablel Comparison of new system and conventional system

New system

Fixed bed

Structure

Total volume © A O
Volumetric loading rate ) A O
Consentration of microbe O A O
Allowable influent SS concentration O © A
Startup O PaN O
Others Media required
Biogas
A
Reaction zone
Separation zone
Effluent
Influent

®

Reactor
tank
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Table2 Volume and area of new system

New system UASB
Conditions | Volume of granular sludge 1 1
Overflow rate in separator m/h 10 1
Height of separator 0.5 1 (Reactor total)
Volume Reactor - 1 3 (includes GSS)
Separation tank 0.05
Total 1.05 3
% 35 100
Area Reactor 0.33 1
Separation tank 0.1 0 (GSS in the Reactor)
Total 0.43* 1
% 43 100
* Pump & Meintenance space not included.
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Table3 Conditions and operation results (average in each condition)

Run-1 Run- 2 Run- 3 Run-14 Run-5
2-1 2-2 4-1 4-2
Conditions
COD¢, volumetric loading rate
Target value kg/m’/d 12 16 16 20 25 25 32
Average (actual) kg/m®/d 11 15 16 19 20 24 33
Hydraulic retention time h 4.5 3 3 2.4 1.9 1.9 1.5
Linear velocity of water
Reactor m/h 4.2 5.6 10 6 6 7 7
Separation tank m/h 7.5 10 10 12.5 15.6 15.6 20
Results
COD, Influent mg/L 2530 1940 1940 1890 2030 1940 2220
Effluent mg/L 337 484 428 412 ol4 470 922
Removal efficiency % 78.7 74.7 77.9 78.2 73.9 75.7 76.3
S-COD;, Influent mg/L 1680 1560 1830 1610 2 000
Effluent mg/L 239 253 325 266 313
Removal efficiency % 85.6 83.6 81.2 83.3 84.3
BOD Influent mg/L 1640 1220 1150 1030 1100 1100 1260
Effluent mg/L 133 178 89 141 93 81 111
Removal efficiency % 91.4 85.5 92.4 86 95.3 91.4 90.5
SS Influent mg/L 313 290 174 228 236 210 280
Effluent mg/L 194 271 156 196 310 236 317
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