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EFFECT OF A RECYCLING ON OPERATING STABILITY OF UASB SYSTEM

g —4*, EREM
Yiling GUO*, Masao KURODA*

ABSTRACT,; Effect of recycling of effluent on the performance of UASB reactor is investigated using glucose as organic sub-
strate. The reactor was operated on recycling and no recycling mode. Effects of the operating parameters such as total organic
carbon(TOC) loading rate. recycling ratio and upflow velocity on the performance of UASB reactor were evaluated. The result
showed that recycling could increase upflow velocity and energy consumption; maintain uniform distribution of substrate, and
reduce the rate of decomposition of glucose to organic acids. When the reactor was operated without recycling, organic acid ac-
cumulation was increased and pH was low at the bottom of the reactor. During no recycling mode of operation, the maximum
loading rate was found to be 12.8kg-TOC/m’-d at 35 °C. When TOC loading rate was 7.6kg-TOC/m’-d, the effect of recycling
on TOC removal efficiency was negligibly small.

At the low temperature shock. TOC removal efficiency dropped from 95% to 52.6%, when the reactor was operated with recir-
culation and the system appeared to return to its normal state, after five weeks of recovery period. However, when the system
was operated without recycling, TOC removal efficiency dropped by 3.6%, and needed only forty-eight hours for recovery.

Therefore, at the Jow temperature shock, the system without recycling showed better stability.

KEYWORDS; UASB process, operational failure, effluent recycle, low temperature shock, system recovery
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Table 1 Ingredient of synthetic wastewater

Table 2 Experimental conditions

LVo=Q/A ;LVr =

(Q+RQ)/A where Q is Waste

flow rate; A is cross section area of reactor; R is re-

cycle ratio.
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Table 3 Comparison of loading rate in UASB

reactors using various substrates

Substrate or | Maximum loading N
Wastewater (KgCOD/m'-d) Reference
Protein 32 10)
Benzoate 30.6 I
Methanolic 21 a3}
Wood stillage 16 13)
Bean blanching | 30 14)
Mixed VFA W‘ 30 15
Alcohol 14-22 16)
Sucrose 28.7 17)
Acetate 201 1
Ice cream 29.4 17
Paper and board ’ 20 i8)
Glucose \ 34.2 This study

The following conversion factor was used in this study:

1g-glucose TOC = 2.67 g-COD
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