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Characteristics of Organic Wastewater Treatment with Biofilm Reactor of Phototrophs. Kwang-Keun
Oh*, Cheol-Woo Lee, Yeong-Joong Jeon and Jae-Heung Lee. R & D Center, CHEILJEDANG Corporation, ichon
467-810. Korea — An efficient packed-bed type biofilm reactor charged with immobilized phototrophs was
developed to treat organic wastewater at an extremely high volumetric loading rate. The packed bed reactor
(PBR) charged with porous ceramic beads was superior to a fluidized-bed reactor suspended with activated
carbon powders in terms of many aspects such as BOD removal efficiency, operational stability, and overall
economics. For wastewater with BOD concentration as high as 20,000 mg/l, the BOD removal efficiency was
maintained above 90% when the hydraulic retention time (HRT) was longer than 1 day. The allowable volumet-
ric BOD loading rate of this reactor (20 gBOD//-day) is more than ten-folds higher than that of an ordinary
activated sludge method. The behaviour of the reactor was represented well by a Monod type kinetic equation
with a maximum specific BOD loading rate(P) of 22.2 gBOD/!-day and a half saturation constant(K,) of 1,750

mgBOD/I.
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Table 1. Composition of G wastewater.

Contents {omposition

Sucrose, glucose, NaCl, citric acid,
vitamin B etc.

Main compounds

pH 2.8~3.5

COD C, 54,700 mg/!
Mn 31,800 mg/!

BOD: 36,500 mg/!

1,940 mg/!

About 230 mg/]

Aabout 35 mg/!

44,000 mg/l

Na® 166; Ca‘'? 26; K' 268; Cl 549;
PO, * 252; NO; 76; SO, ? 27

Suspended solid
Total nitrogen
Total phosphorus
Total sugar
Major 1ons (mg/l)
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Fig. 1. Schematic diagram of PBR type biofilm system.
PBR was packed with PCB or RB-4.
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Fig. 2. The effect of BOD loading rate on the BOD removal
efficiency for two reactor types.

®: cffluent BOD of PBR; : effluent BOD of FBR; a:
BOD removal efficiency of PBR; A: BOD removal efficie-
ncy of FBR.
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Table 2. Effect of reactor type on wastewater treatment.

PBR FBR

COD conc. of effluent (mg/l) 500~—600 500~ 700
Removal efficiency (%) 90~-93 89~0h

pH 2.5 8.0
Suspended solid (mg/l) 750 1500
Treatability Excellent (x00d

HRT Above 0.5day Above 2 day
Waste sludge Scarecely any Some
Volumetric BOD loading  Above 20 About 5~8

rate (gBOD/!-day)

Stability of operation Very stable A little unstable

Symblosts A little Much
Supplement of Unnecessary  Intermittent
MICroorganisms supplement

*PBR and FBR are biofilm reactors of phototrophs with
PCB and carbon powder, respectively.
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Fig. 3. The effect of HRT on BOD removal in PBR.(effluent
concentration, BOD removal rate and removal efficiency)
®: influent BOD=10,000 mg/l; < : influent BOD=20,000

mg/1.
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Fig. 4. The effect of BOD loading rate on BOD removal
in PBR.
1 effluent BOD of PBR packed with PCB or RB-4, res-

pectively; &,/: BOD removal efficiency of PBR packed
with PCB or RB-4, respectively.
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Fig. 5. Determination of kinetic parameters in PBR.
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Table 3. The comparison of performance of microbial films
of R. capsulata with standard activated shudge method.

i

Microbial films
of photosvnthetic

Standard

Contents activated

sludge method bacteria
Treatable conc. (mg/f) BOD 150~ 1500 BOD 2000~ 30000
Removal efficiency 80~90 90~95
of BOD (%%0)
Volumetric BOD loading 0.6 Above 20

rate (gBOD/!-day)

Supply of oxygen Anaeration or

microaeration

Aeration
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