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Abstract: A study was carried out to see the cffects of phenol on the biological degradation of a wastewater containing 2,4-dichlorophenol and
24-dinitrophenol and the biodegradation kinetic coefficients of Eckenfelder’s modified model for the activated sludge process. The system containing
base mix (BM) which was formulated with esscntial energy sources and nutrients was run down and washed out when 2,4-dichlorophenol and
24-dinitrophenol was introduced into the base mix unit without acclimation to phenol. Whereas for the system acclimated to phenol, the treatment
cfficiency was 91.9% in terms of BODs and treatability for cach chemical of phenol, 2,4-dichlorophenol, and 2,4-dinitrophenol was 99.8%, 43.3% and
62.5% based on concentration, respectively. Additional BM was added into the combined unit containing phenol, 2,4-dichlorophenol, 2,4-dinitrophenol
so that the better treatment cfficiency was achieved for cach compound. The biokinetic coefficient of Eckenfelder's modified model without phenol
acclimation was not estimated because the system did not reach the steady state. The coefficient for the phenol acclimation was 1244 /day,
however it was changed as 4691 /day in addition of both of phenol acclimation and 47 mg/l of BM. The results presented above could be useful
for the process design and further study in the ficld of biodegradation of benzene derivatives.
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Figure 1. Schematic diagram of bench-scale activated sludge
process.
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Table 1. Gas Chromatography Operating Conditions

Analysis Conditions Remarks

Acid Extraction | EPA Procedure
G/C Column
Detector FID

1% sp-1240-DA on 100/120 supelco port | Glass Column

Carrier Gas | Nitrogen gas at flow rate of 30 mL/min G/CE

Injector: 300 C

Detector: 350 T

Oven : 2 min at 70 C, then 8 C/min
to 200 C, and hold it for 7 min.

Temperature programmed
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Figure 2. BODs vanation curves due to adding in sequence of
phenol, 24-dichlorophenol, 2,4-dinitrophenol, and base mix with
SRT of 8 days.
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Figure 3. Biodegradation curves of phenol(173 mg/L), 2.4-DCP
(7omg/L), and 2,4-DNP(9%6 mg/L) with SRT of 8 days.
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Table 2. Biokinetic Coefficient of Phenol Derivatives Using
Eckenfelder's Modified Model for Activated Sludge Process

Coefficient Values

Chemicals Ke'l da_\r"l) Remarks
Phenol g7y | base mix included
as nutrients
2 4-Dichlorophenol 5.66 Reference[11]
2.4-Dinitrophenol 2.39 Reference[11}

Phenol + 2,4-Dichlorophenol
+ 2.4=Dinitrophenol

extra base mix
not added

extra base mix
added

Phenol + 24-Dichlorophenol +
2.4-Dinitrophenol + extra BM
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Figure 4. Determination of biokinetic coefficient for phenol.
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Figure 5. Determination of biokinetic coefficient for phenol,
2 4-dichlorophenol, and 24-dinitrophenol without extra base mix
addition.
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Figure 6. Determination of biokinetic coefficient for phenol,
24-dichlorophenol, and 24-dinitrophenol with extra base mix
addition.

Table 3. Summary of Average Values of Operating Parameters
for Activated Sludge Process under Steady State Condition

3 A it

Se X SRT Temp

o Si
Phenolic Derivatives (mg/L) (mg/L) (mg/L) (day) () pH
498 443 2006 8 19~21 68~78
Phenol + BM 504 6% 1555 6 19~21 68~78
510 834 1099 4 19~21 68~78
) 7 19~21 68~78
Phenol + 2,4-Dichloro- bo1 385 28 8 19
phenol + 24-Dinitrophenol 620 621 1402 6 19~21 68~78
+ BM 618 8l4 86 4 19~21 68~78
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Nomenclature

Fw : sludge wastage rate, liter/day

HRT : hydraulic retention time, hr

MLSS : mixed liquor suspended solid, measured as mg/L

Q : flow rate of the feed, liter/day

Si © substrate concentration in the feed, measured as BODs,
mg/L

Se : substrate concentration in the effluent, measured as
BODs, mg/L

SRT : sludge retention time, day

\% : volume of liquor in aerator

X - biological solids concentration in the reactor, as MLSS,
mg/L

Xe - suspended solids concentration in the effluent, as
MLSS, mg/L
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