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ABSTRACT

A new dual biological reactor system for wastewater treatment was developed by combining
CSTR and PBR. A circular tank of 4.16 liters with a concentric draft tube was used for the
first stage and a column of 1.84 liters packed with Raschig rings was vertically attached. By

arranging two reactors in one column, it is unnecessary to install a separate sludge settier
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The process was operated with various combinations of four retention times (4, 7, 10, 15
hours) and three organic concentrations (292, 675, 1300 mg/liter COD) with synthetic sewage.
It was found that the process was capable of removing more than 90% of COD under organic
loadings of 1.6 to 1.9 kg COD/m3.day. Results for polishing in PBR showed that about 70%
of the influent COD from CSTR was removed and the effluent SS was maintained less than
30 mg/liter. The sludge yield was 0.21 to 0.31 g SS/g COD removed, and the SVI for an
optimumorganic loading was in the range 26.2 to 36.6,
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Fig. 1. Schematic diagram of dual biological
system.
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Fig. 2. Schematic flow diagram of experimental

process
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(11) Pressure regulator
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Table 1. Substrate composition.

Material Amount (Mineral base)
Glucose 58

Peptone ig

Urea 0.5g

K,HPO, 1g
MgS0,+7Hz0 0.2g
FeS0,-7Hz0 10mg

CaCl: 10mg

Trace elements 0.05 mg

(Mn, Mo, Cu, Zn)
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Fig. 3. COD removal for start-up.
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Fig. 4. Effluent quality as a function of reten-
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Fig. 5. Overall process performance as a func-
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Fig. 8. Sludge thickening curve.
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Table. 2. Comparison of different systems (1, 2,15, 16).

P Organic loading sludge yield ?;rnoval Effl. BOD
rocess ludge efficiency
____g sludge
kgBOD/h/I?"d gBOD removed % mg/l
Dual biological system 0.8-1.2% 0.11-0.19* 90-98* 13-21*
Conventional activated sludge 0.3-0.8 0.4-0.6 85-95 10-30
Pure-oxygen activated sludge 1.6-3.3 0.4~0.6 85-95 20
High rate trickling filter 0.32-1.0 0.5 65-80 30-40
Low rate trickling filter 0. 08-0. 32 0.2 80-85 20
Rotating biological contactor 1.5-3.2 0.4-0.5 90 —
* Estimated value based on COD/BOD = 1.6 — 20.
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Nomenclature
C Substrate concentration (ML-%); Co, at

entrance; Ce, at exit
Kvw Constant, equal to the sludge loading
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when W= Waax (T°1)

K, Biological reaction rate constant (L777%)
I, Sludge loading (T°Y)

n# Number of mixing elements

W Specific substrate removal rate capacity
(TY); Waax, maximum W

z  Retention time (7)

Abbreviations
COD Chemical oxygen demand
CSTR Continuous stirred tank reactor
DO Dissolved oxygen
MLSS Mixed liquor suspended solids (SS)
SVI Sludge volume index
SV, Sludge volume after t minute settling
PBR  Packed bed reactor
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