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ABSTRACT

A number of experiments to treat wastewater of a dye plant were conducted to investigate the basic
design parameters and effluent characteristics for aerobic fixed biofilm reactor upon the variation of
organic loading rate. The media used for this study were SARAN 4000 D with specific surface area
153m*/m®, and 1000 D with specific surface area 307m?/m®. The influent COD concentration ranged
from 1250 to 4080 mg/L.

Substrate removal and variation of biomass concentration were observed. At the beginning, the efflu-
ent quality was poor but improved as the time passed. However the effluent quality became seriously
deteriorated when the media clogged. At influent COD of 1250mg/L, the effluent COD varied little,
even if the organic loading rate increased from 0.63 to 2.5kg COD/m?*/day. It was also noted that the
design parameters for activated sludge process could be applied to an aerobic fixed biofilm process
under the experimental conditions.
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Table 1. Characteristics of SARAN media
. Specific Specific weight Media surface .
Media tyre Media size No. ;igiiCked surface area Po(r;s)n_\
area (m*/m?) (kg/m®) (m*)
4000D 20% 130% 180 4EA 152.87 37.52 0.386 95.59
1000D 20% 130% 180 4EA 307.33 37.52 0.576 95.59
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Table 3. Summary of operating results in aerobic fixed film reactors

Number HRT Organic Influent, mg/L Effluent, mg/L AttachedSuspended
of loading biomass biomass
reactor (day) rate TCOD TBOD TCOD TBOD SBOD TSS
(kgCOD/m’ - day) (g) (g)
A-1 0.5 2.50 1250 490 383 24 12 38 2142 0.324
2 1.5 0.83 1250 490 274 14 3 28 11.25 0.64
3 2.0 0.63 1250 490 219 11 3 25 8.76 0.21
B-1 05 2.50 1250 490 341 24 10 35 24.21 0.32
2 1.5 0.83 1250 490 288 10 3 25 11.05 0.44
3 2.0 0.63 1250 490 223 8 2 20 12.24 0.25
A4 0.5 5.50 2765 869 1029 178 68 241 24,50 1.79
5 1.0 2.76 2765 869 912 45 21 78 21.60 1.38
6 3.0 0.92 2765 869 380 24 4 55 15.85 0.66
B4 0.5 5.50 2765 869 1072 155 59 226 24.89 1.87
5 1.0 2.76 2765 869 735 37 14 77 25.31 0.75
6 3.0 0.92 2765 869 309 16 4 34 17.14 0.53
A-7 1.0 408 4080 1217 1476 254 48 477 21.72 1.43
8 2.0 2.04 4080 1217 1046 124 30 212 19.46 0.53
9 3.0 1.36 4080 1217 673 49 6 71 19.25 0.66
B-7 1.0 4.08 4080 1217 1522 211 38 344 23.10 1.03
8 2.0 2.04 4080 1217 688 96 16 135 24.71 0.61
9 3.0 1.36 4080 1217 506 31 3 59 21.16 0.38
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AL 8715
F  unmetabolised raw waste BOD;  (mg/L)
in effluent
Fi  influent BOD;s (mg/L)
k  maximum specific rate of sub- (day-1)

strate utilization

K, BODult/BOD; (-)

K, an inverse number of biomass (=)
oxygen equivalent

K, synthesis/total energy (-)

K, endogenous respiration coeffi-  (day-1)
cient or decay rate

K, metabolism f actor(McKinney's  (day-1)
equation)

K. synthess factor (day-1)

Q flow rate (m®/day)

S effluent substrate concentration  (mg/L)

S, concentration of substrate with- (mg/L.)
in biofilm

So  influent substrate concentration  (mg/L)

t raw waste aeration time (day)

t*  effective HRT (day)

V  reactor volume (em®)

X  biomass concentration (mg/L)

Xe effluent biomass concentration  (mg/L)

X, attached biomass concentration (mg/L)

X, influent biomass concentration (mg/L)

X, suspended biomass concentra- (mg/L)
tion

Xy total biomass concentration in  (mg/L)
reactor

Y  yield coefficient (mg/L)

Y, vyield coefficient for attached
biomass
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Y, yield coefficient for suspended
biomass
u  specific growth rate (day-1)
ue specific growth rate for at- (day-1)
tached biomass
Lmex Maximum specific growth rate (day-1)
u. specifoc growth rate for sus- (day-1)
pended biomass

#  hydraulic retention time (day)
g.  solid retention time (day)
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