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Abstract

This study was conducted to find the capability of comparison of overall oxygen transfer coefficient in the membrane coupled
high performance reactor (MPHCR) in treating high organic loading wastewater. Effluent quality had been analyzed while the
influent organic loading rate was changed from 2 to 7 kg COD/m®-day. The oxygen transfer coefficients had been investigated
using two-phase nozzle for operating variables which were internal circulation flowrate (5~8 L/min), air flow rate (0.0125~0.2
L/min), liquid temperature (10~20°C), and pure-oxygen flow rate (0.0125~0.2 L/min). The overall oxygen transfer coefficient
was increased with flowrate of internal circulation and air and high temperature. Especially, internal circulation flow rate
showed distinct effect on overall oxygen transfer coefficient due to an increase of gas holdup and air-liquid contract area by
two-phase nozzle. In the high range of organic loading rate from 4 to 7 kgCOD/m3 -day, the removable efficiency of COD was
91%. Conventional activated sludge process usually treat organic loading from 0.32 to 0.64 kgCOD/m>-day however, the
MPHCR can treat 10 to 20 times higher if it would be compared to the conventional activated sludge process. Foaming
problem often happened and caused biomass wash out of the reactor, therefore, the foaming should be controlled for the

enhanced operation.
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Table 2. Operation conditions used in the MPHCR
Items Values
COD of feed water (mg/L) 4,000 ~ 14,000
HRT (day) 2
Organic loading rate (kgCOD/m®/d) 2~7
MLSS (mg/L) 5500 + 500
Circulation flow rate (L/min) 7~8
Membrane flux (L/m%h) 20
Membrane mean pore (ym) 0.1
Membrane material PVDF
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Table 3. Correlation between internal circulation flows and
nozzle jet velocity

Radius of Area of Circulation flow (L/min)

liquid jet liquid jet 5 6 7 8 9
(mm) (mm?) Nozzle jet velocity (m/sec)
0.4 8.04 9.9 124 144 16.2 18.7
0.5 10.21 8.1 9.8 114 131 14.7
0.6 12.44 6.7 8.1 9.3 10.7 121
0.7 14.73 5.6 6.8 79 9.1 10.2
0.8 17.09 49 5.9 6.8 7.8 8.8
0.9 19.51 43 51 5.9 6.8 1.7

1 21.99 3.8 45 53 6.1 6.8
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Fig. 4. Oxygen transfer coefficient as to internal circulation
flow rate (Air supply 0.0125 L/min).
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Fig. 5. Oxygen transfer coefficient (K a)
circulation flow rate.
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