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Operation of UASB Reactor for Treatment
of Dairy Wastewaters
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Abstract

The performance and the operational problems of UASB(Upflow Anaerobic Sludge
Blanket) reactor for treatment of dairy wastewaters were investigated. Synthetic milk
wastewater was successfully treated up to the loading rate of 3.9kg COD/m’.day, with a
specific gas production rate of 1.23 1/l.day and a COD removal efficiency of over 90%.
However, the sludge rising was observed at the loading rate of 2.1kg COD/m?.day, due
probably to the formation of scum layer at the surface of settling compartment. The
BMP(biochemical methane potential) of raw milk wastewater and ice cream wastewater,
measured by using SBT(serum bottle test), were 0.135 and 0.66ml CH./mg CODadded,
respectively. The sludge activity increased more than 8 times from 0.159g COD-CH./g
VSS.d during 90 days of operation.

Key wards: UASB reactor, Dairy wastewater, Sludge rising, Biochemical methane potential,
Sludge activity
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Fig. 1. Schematic diagram of rectangular UASB reactor.
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Table 2. Experimental conditions for anaerobic serum

bottle test.
Substrate Concentration pH control
Synthetic milk ~ 100¥] 3} 4 5g NaHCOy! of MSM
AA S A5 e+ 5g NaHCOy/!1 of MSM
ofe]2a Y 2u) 314 5g NaHCOY/! of MSM
Acid-mixture 3mi/l of MSM 6.8 with NaHCO,

(HAc:HBu=2:1)

Blank MSM* only 12

* MSM : mineral salt medium(Sheiton and Tiedje, 1984)

Table 1. Characteristics of synthetic milk wastewater(unit : mg/l) .

COD BOD Ortho-P  Total-P TKN

Na Fe Ca Zn Cu

1,175 820 3.1 43 419

516 0.1 31 0.1 0.1
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Fig. 2. Detailed diagram of serum bottle test apparatus.
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Fig. 3. Volumetric loading, COD removal, and gas production rate of UASB reactor.
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