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Abstract — The biological fluidized bed reactor was used to treat concentrated brewery waste-water by
employing 0.3-0.4mm sand for the support media. The reactor was run continuously at 28°C by varying F/M
ratio from 0.2 to 0.5 and dilution ratio from 2 to 10. The results showed that the sand was a good support,
which had appropriate fludization characteristics. This process was found more effective than other biolo-
gical processes. Pure oxygen as well as aeration system were employed, and the results showed that the
optimum dilution ratio was about 7 times, the optimum HRT was about § hrs, F/M ratio was 0.3, and
organic removal efficiency was 93%.

The organic removal rate, BVS, and TOC loading of pure oxygen system and aeration system were 0.93 hr,
0.68 hr, 11,000mg/L 10,500mg/L and 4,088mg/L/day 3,830mg/L/day, respectively.
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Fig. 1. Schematic diagram of continuous flow

reactor.(pure oxygen system)
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Fig. 2. Schematic diagram of continuous flow

reactor. (aeration system)
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Table 1. Summary of operational conditions and performance data.

RUN NO. 1 2 3 4
Max. Min. Mean.|Max. Min. Mean. |[Max., Min. Mean.|Max. Min. Mean.

Room Temp. (C) 22 20 21 21 20 21 23 21 22 23 21 22
Reactor Temp.(C) | 30 28 29 30 28 29 30 28 29 30 28 29
pH inf. - - 3.3 - - 3.3 - - 3.4 - - 3.4
pH eff. 6.6 65 66| 7.2 70 7.1 70 6.6 68| 7.06 6 6.5
DO eff. mg/L 1.0 0.2 0.6 2.0 0.6 1.3 0.8 0.4 0.6 2.0 1.2 1.6
Bed High ¢cm 156 139 147 155 145 150 ! 161 150 155 | 165 160 163
Feed rate L/hr L0 05 075 .0 05 075 1.3 05 09 L0 06 0.8
Flow rate L/hr 75 65 70 82 76 79 75 72 73 80 76 78
TOC inf.mg /L - - 1300 - - 1300 - - 1300f - - 1300
TOC eff. mg/L 123 76 100 | 95 55 75 87 82 85 137 50 90
Dil. rate, waste:H,0| - 1:7 - - 17 - - 1:7 - - 1:7 -
BVS mg/L - - 11000 | - - 10500 | - - 11000 | - ~ 10500
F/M TOC - - 0.5 - - 0.5 - - 0.5 - - 0.5
BVS 1
Removal eff. (%) - - 92 - - 95 - - 92 - - 93
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Table 2. Characteristics of brewery wastewater.

pH 3.10
TOC 9, 800
TBOD; 17, 300
TCOD 16, 600
SS 898
BVSS 974
NBDVSS 355
Ko 0. 147
k 0. 338
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Table 3. Summary of loading and operational parameters for aeration processes (19].

BOD

BOD F/M Aeration Return
p Loading Period Sludge Removal

rocess g BOD g BOD (h) Rates E fficiency
m-d g MLSS (percent) (percent )
Extended aeration 150 to 500 0.05 to 0.2 20 to 30 100 85 to 95
Conventional 500 to 650 0.2 to 0.5 6.0 to 7.5 30 90 to 95
Step aeration 500 to 800 0.2 to 0.5 50 to 7.0 50 85 to 95
Contact stabilization 500 to 800 0.2 to 0.5 6.0 to 9.0 100 85 to 90
High rate 1, 300 up 0.5 to 1.0 2.5 t0 3.5 100 80 to 85
High purity oxygen 1, 900 up 0.6 to L.5 1.0 to 3.0 50 90 o 95
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Table 4. Experimental results of pure oxygen

system.

Feed - . TOC
Rate'V S St Se/S, Loa-

ding'®

BVS‘® F/MW®

0.8 900 837 0.93 2.61 11,000 0.24
2.0 900 720 0.80 6.64 11,000 0.6

0.5 1,300 1,200 0.94 2.4 11,000 0.21
1.0 1,300 1,170 0.9 4.76 11,000 0.43
1.32 1,300 1,086 0.84 5.73 11,000 0.52
0.5 1,300 1,200 0.94 2.4 11,000 0.21
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Table 5. Experimentai results of aeration

system.

Feed ‘2 2 TOC (2) (4
Rate"’ Si Sr S[‘/Si Loa- BVS F/M

djng{h

0.8 900 840 0.93 2.65 10,500 0.25
2.0 900 770 0.86 6.64 10,500 0.63

0.5 1,300 1,230 0.94 2.4 10,500 0.22
1.0 1,300 1,170 0.9 4.8 10,500 0.45
0.8 1,300 1,210 0.93 3.8 10,500 0.37

0.6 1,300 1,250 0.96 2.86 iO,SOO 0.27
0.5 2,000 1,650 0.82 3.7 10,500 0.35

{1) (1/hr}

(2) (mg/1) in TOC

(3) (g TOC/L exp. bed— day]
(4) (g TOC/L.g-BVS)
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NOMENCLATURE
C concentration of oxygen of the liquid
C, concentration of oxygen for pure water
C, concentration of oxygen at t=o
0 temp, activity coeff,
0. mean residence time
d days
F influent organic concentration
F; effluent organic concentration
K,a: overal coeff. of O, transfer
k’ conversion coeff. BODs and BODy
ko deoxygenation const.
Kn metabolism const.

Kn (T): metabolism const, at T°C
K= (20): metabolism const at 20°C

L
L
Q
Sl
Se

o

ultimate BOD

concen, of BOD remaining
flow rate

influent organic conc.
effluent organic conc.

U, : velocity of gas

U,

velocity of liquid
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