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ABSTRACT : The main reaction for soil washing with using sodium hydroxide(NaOH) and hydrogen peroxide(H.O,) was desorption
and flotation of petrochemical contaminant by means of oxygen bubble. We found the rate of decomposition by rate constant accor-
ding to various temperature. For the purpose of optimizing the operation factor, we examined the effect of concentration of NaOH and
H,0,, washing time, and soil:water ratio. The rate of decomposition for H,O, in liquid phase is the first order reaction by its concen-
tration. The rate constant of k; was 0.9439 x exp(-1376.82/RT) when concentration of NaOH was lower than 0.1 M, and the rate constant
of k, was 17.3588 x exp(-2320.06/RT) when it was higher than NaOH of 0.1 M. It found that NaOH was facilitated at the beyond of
specific concentration. We confirmed the optimum concentration of NaOH/H,O, by means of rate constants during soil washing. Also, the
optimum conditions during soil washing were washing time of 15 min, soil : water ratio of 1:3, and NaOH/H,O, concentration of 0.25
M/0.1 M.
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Table 1. Characteristics of physico-chemical in soil samples

Parameter Value
Soil pH 6.9+0.5
Field Capacity(cm/m, %) 159~16.8
Soil Porosity(%) 36
Organic Matter(%) 4.15
Particle Density(g/cc) 2.09
Bulk Density(g/cc) 1.33
Moisture Contents(%) 5.27
CEC(meq) 50.1
Soil Texture Loamy Sand
Sand(%) 82.47
Silt(%) 10.1
Clay(%) 7.43
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Fig. 1. Schematic diagram of experimental apparatus for soil
washing.

Table 2. The analytical conditions of TPH by gas chromato-

graphy
Initial Temp. 45T
Initial Time 2 min
Rate 10C/min
Final Temp. 310C
Final Time 25 min
Injector Temp. 280°C
Detector Temp. 300C
Flow Rate 2.0 mL/min
Injection Volume 1 uL
Split ratio 20:1
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Fig. 2. Reaction rate constant of H,O, decomposition as a func-
tion of NaOH concentration at 293 K.
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Fig. 3. The Arrhenius plot of the reaction rate constant for
the reaction of H,O, decomposition with NaOH concen-
tration as a function of temperature.

Table 3. The rate constant calculated for the reaction of H,O»
decomposition and 0.5 M NaOH solutions as a func-
tion of temperature

Temperature(K) 0 M NaOH(ki, hr']) 0.5 M NaOH(k,, hr'l)
293 0.09 0.32
313 0.10 0.42
333 0.12 0.52
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Fig. 7. Reaction rate constant of H,O, decomposition as a
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Fig. 8. The Arrhenius plot of the reaction rate constant for
the reaction of H>O, decomposition with NaOH concen-
tration as a function of temperature in soil washing.

Table 4. The rate constant calculated for the reaction of H,O,
decomposition and 0.25 M NaOH solutions as a func-
tion of temperature in soil washing

Temperature(K) 0 M NaOH(k;, hr'")  0.25 M NaOH(k,, hr')
293 291 6.33
313 3.04 8.57
333 3.16 11.20
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