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This study was investigated to evaluate the effect of the sodium ion and pH on toxicity of dinitrophenol at
high concentrations (0.41 to 0.54 mM), over a sodium concentration range of 0. mM to 107 mM and over a
pH range of 5 to 9. The concentration of sodium ions in the activated sludge mixed liquor seemed to have very
little effect on dinitrophenol toxicity. However, lack of sodium in the growth media resulted in a reduction of
the dinitrophenol degradation rate by bacterial isolate from the activated sludge culture, which has been
identified as Nocardia asteroides. Dinitrophenol inhibition was found to be strongly dependent on mixed liquor
pH. The dinitrophenol degradation rate was highest in the pH range of 6.95 to 7.84; at pH 5.94 degradation of
75 mg/L dinitrophenol was significantly inhibited; at pH < 5.77, dinitrophenol degradation was completely
inhibited after approximately 30% of the dinitrophenol was degraded.
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Table 1. Activated sludge flask reactor conditions for
sodium ion effect on dinitrophenol biodegra-

dation
Variable Concentration
pH 71 £ 01
C : N ratio (g/g) 6:1
MLSS (mg/L) 1,306 ~ 1,630
Reaction period (hr) 24 ~ 36
Dinitrophenol(mM) 041 ~ 0.4
Dinitrophenol(mg/L) 7~ 100
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Fig. 1. Dinitrophenol degradation profiles by acclimated
activated sludge washed single time. Initial
dinitrophenol concentration was 0.41 mM (75
mg/L).
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Fig. 2. Dinitrophenol degradation profiles by acclimated

activated sludge washed single time. Initial
dinitrophenol concentration was 054 mM (100
mg/L).
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Fig. 3. Dinitrophenol degradation profiles by acclimated
activated sludge washed six times. Initial
dinitrophenol concentration was 041 mM (75

mg/L).
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Fig. 5 Dinitrophenol degradation profiles from flask
experiments to investigate effect of pH on
DNP degradation by acclimated activated
sludge. Initial dinitrophenol concentration was
75 mg/L.
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Fig. 4. Dinitrophenol degradation profiles by acclimated
activated sludge washed six times. Initial
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Table 3. Zero-order rate constant for pH 6.95 and 7.84
profiles in Fig. 5.

Maximum specific
degradation rate coefficient
(mg/mgMLSS/hr)

00058 * 123E-04

Rate Constant

pH (mg/L/hr)

6.95 757 £ 016

7.84 803 + 004 0.0062 * 3.09E-05
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Fig. 6. Dinitrophenol concentration profiles for flask
degradation by Noardia asteroides with
either 0 or 939 mM sodium ion in the
medium. Initial dinitrophenol concentration in

the flasks was 0.065 mM (12 mg/L).
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