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ABSTRACT

This study investigates the remediation of the phenol or PNP(p-Nitrophenol)
contaminated soils in a slurry reactor by a pure culture, P-99. The application of a
pure culture for the phenol decontamination make the degradation rate three times
faster than that of the mixed activated sludge. The destruction of 300 mg/L phenol
was completed in 26 hours. As 1 mg of phenol was added, 0.1457 mg of microorganism
was grown in the medium. The pure culture could not utilizes PNP. one of the
xenobiotics, as a growth substrate. When the bacteria was induced by phenol enrich-
ment medium, PNP could be effectively transformed with cometabolic process. ‘The
induction of the bacteria requires 1 mg of phenol for the destruction of 0.027 mg PNP.
When PNP concentration in the medium contained phenol and PNP increased, the
degradation rate of phenol was decreased. The degradation rate of phenol and PNP in
the slurry reactor was about two times faster than in the reactor without slurry
because of higher dissolved oxygen supply in the aqueous phase and adsorption on the
surface of the soil.
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Table 1. The composition of modified basal

medium
Compounds Concentration (mg/L)
phenol 300
NagHPO4 - 12H20 2.550
NaHzPO4 - 2H20 975
NH,C! 1,600
Yeast Extract 100
MnSO4 * H20 8.5
FeSQq4 - TH20 10
ZnS04 - TH20 5
H3BO4 1.5
NaMoQ;4 - 2H20 1.5
Na2EDTA - 2H20 21.5
MgSOs - TH20 30
CaClz - 2H20 80
CoClz - 6H20 1
CuCl; - 2H20 1
NiCl; - 6H20 1
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Fig. 2. Adsorption isotherm of phenol on
the soil.
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Fig. 3. Desorption isotherm of phenol on
the soil.

Table 2. Adsorption and desorption coefficients of Freundlich isotherm

Adsorption Desorption
Ka 0.0217 Ka - 0.01
Coefficients Coefficients
n 1.194 n’ 1.07

Adsorption Isotherm 2.=0.0217 C‘T'ILST

Desorption Isotherm

S
2.=0.01C,'"

R® 0.960

r? 0.913
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Fig. 4. Degradation of phenol according to

the types of microorganism.
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Fig. 5. The vield of P-99 with phenol con-
sumption.
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Fig. 6. Comparison of phenol degradation
with and without slurry.

112
® 00 in Surry Prase / DO in Aquecus Phase
v Rogression Line (R’»0.87)

1.10F
5 .
& 108} [ ]
% 108 }

104 ¢

°
1.02}F L ]
1.00 a i . A A .
0 10 2 0 40 50 60 0
Yima (min)

Fig. 7. Comparison of dissolved oxygen(DO)
in slurry phase over aqueous phase.
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Fig. 8. Comparison of phenol and PNP degra-
dation with and without slurry.
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