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ABSTRACT

Characteristics of the upflow anaerobic filter process have been studied with six other conditions. When nitrate was
mixed with influent in the bottom of the reactor, removal efficiencies of TBOD and TCOD were lower than those of
TBOD and TCOD when nitrate was injected to the side of the reactor. In addition, when nitrate was injected to the side
of the reactor the concentration of volatile acids of effluent was not high and ORP of effluent was lower than the mixture
when nitrate was mingled with influent. It means that the bottom of the anaerobic filter played an important role in mak-
ing volatile acids, methane production, and denitrification. Moreover, percentage of methane in the gas increased in
accordance with increasing nitrate injection. It was because there were a lot of methane producing microorganisms
which would rather use hydrogen than acetate. This reactor condition gets unstable due to provide nitrate. Therefore,
higher hydrogen pressure, shorter generation time, and lower standard Gibb's free energy gave great portion of methane

of gas.

Keywords: anaerobic filter, nitrate, volatile acids, hydrogen, methane
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Fig. 1. Schematic diagram of the anaerobic filter.

Table 1. Physical characteristics of ceramic tube media

Parameter Value
Quter diameter (mm) 95
Inner diameter (mm) 90
Height (mm) 110
Specific surface area (m*m®)  110~120

Surface area density (m%d) 97
Materials Phyllosilicate family
Thickness (mm) 5.5

Sikiz

Table 2. Characteristics of wastewater

P . Value
arameter (Ave. * Standard deviation)
pH 6.5~8.2 (7.6 £0.6)
ORP (mV) —287~-40 (-142 +74)

VA (mg HAc/) 33.3~547.6 (233.8 £ 174.0)
Alkalinity (mg CaCOy/l) 455.0~695.0 (582.0 = 58)

TBOD (mg/l) 943.5~1362.0 (1160.8 + 149.3)
TCOD (mg/) 1531.8~2433.7 (2034.0 +£245.4)
TSS (mg/l) 217.0~550.0 (310.5+ 1154)
TKN (mg/D) 47.0~57.5 (523 +2.2)

NH;-N (mg/l) 35.2~35.0 (30.7 £ 1.0)

NO,-N (mg/l) 0.0~0.0 (0.0+0.0)

NO;-N (mg/D) 0.0~2.9 (1.0x£0.9)
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Table 3. Performances of the anaerobic filter at each condition
Added Effluent (Average) (removal efficiency, %)
Parameter In/iluent nitrate 1Q 2Q°
B Ave) Thom T Pom2  Poml  PomZ  Pom 1 Fom2
pH 7.6 7.6 74 7.2 7.7 7.1 7.4 74
ORP (mV) -142.2 —44.6 -130.3 -67.7 -210 -79.3 —-1533 —81.7
VA (mg/l) 188.4 0.0 70.1 39.8 439 46.1 43.7 36.8
. X 10.
TBOD (me/D) 11608 6.1 (9342.;15%) (92.13?%) (93?5‘%;/0) (92?2?7’1)) (9;29(‘)%) (96(.)4;;)
TCOD (gD WMO BT oo ey mam  osm  00sw  G2am
. . 24,
188 (mg/D 3103 8 (7384.‘3.?%)) (7‘;‘;‘1%) (731,1(5270) (6;(.)9?70) (6?3?%)) (70.9;;)
NOs-N (mg/l) 0.0 0.0 0.1 0.0 0.3 0.0 - 00 0.1
NO;-N (mg/l) 1.0 453 1.8 0.2 0.1 1.0 04 4.3
Q’: the equivalent flow rate of influent.
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