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Bioventing efficiency was compared in a continuous and an intermittent(6hr injection and 6hr
rest) air injection mode. Two lab-scale columns which packed with S5kg of soil artificially
contaminated by diesel oil were operated. The columns were maintained at the 25C+2.5 in order
to minimize the effect of exterior temperature variation. The flow rate of air injection mode were
maintammed constantly at the flow rate of 10ml/min. The moisture of the columns was stably
maintamed at 60~80% of field capacity. The nutrient compounds were added to make C: N :P
ratio as 100 : 10 : 1. The continuous and intermittent injection modes showed 67.56% and 69.63%
reduction of imtial TPH concentration during 90 days, respectively. The loss of diesel oil by

volatilization in the continuous and intermittent njection modes were about 5% and 1%,

respectively.
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Table 1. Operation conditions in continucus and intermittent mode.

Operation condition
Operation fmtial TPH Ti t Field C Nutnent Elect
0
mode Concentration empﬂera ure 1€ apacity utrien ectron
(T) (80%) (C:N"'P) acceptor
{mg/kg)
Intermttent
7,345
(10 m /mmn)
25 60-80 100.10:1 Arr
Cont
ontinuous 7,064
(10 ml /min)

Table. 2 Characteristics of the expernmental soil samples.

Parameter Sample soil
Soil Texture Sand (Sand: 94.5%, Salt: 5.5%)
Soil pH 6.8+£0.3
Field Capacity (em/m, %) 15.5~16.5
Soil Porosity(%) 46.5~49.3
Organic matter(%) 2.16~2.38
Particle Density(g/cc) 2.13
Bulk Density (g/cc) 1.14
N(g/ke) 0.05g/kg
P(g/ke) 0.26¢/ke
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Table 3. Chemical composition of the soil by x-ray fluorescence spectrometer.

Constituent Value(%wt) Constituent Value(%wt)

S0, 61.235 T.0, 0.512
AlLO; 22.541 Y,0; D
Fe 03 4.124 Sr0; D
MnO 0.123 Y.0; D

CaO 0.745 ZnO D
MgO 0.654 ZrO, 0.12
K0 3.156 Rb,O D
Na,O 3.654 SUM 99.98
P,0s 0.089 LOIL 3.026

Table 4. Conditions of a gas chromatography.

Parameter

Value

Gas chromatography/Data system

HP5890 Series II /HP3365

Injection/Detector port

temperature

300°C/320C

Carmer gas/Carrier flow-rate

Helium/1.0ml/min constant flow

50m Length(5%PH ME Siloxane)

Col
oumn 0.32m LD., 0.17um film thickness
50C imtial temperature;
S5min hold at imtial temperature
Temperature 5 .
5C/mm ramp to 320°C final temperature;
10min hold at final temperature
Detector Flame 1onmization detection(FID)

Table 5. Comparison of

the first order kinetic equation at various air flow managements.

residual

TPH drgreadation kinetic parameters

calculated

on

Condition First order
Venting mode flow rate k(1/day) R? Half-life (day)
Continuous 1njection 10 ml /mmm 0.0117 0.97 59
Intermuttent 1njection 10 ml /min 0.013 0.99 53
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Figure 1 Schematic diagram of lab-scale bioventing

system.

Figure 2 Variation of residual TPH concentration in

intermittent Injection and continuous injection

experiments at 10m¢/min.

Figure 3. Comparison of the first—order rate constants

for n-alkanes and isoprenods computed by

nonlinear resgression. Values are the means of

three replicates.

Figure 4 Correlation among removal, degradation, and

volatilization of TPH in bioventing columns

with adding nutrients. comparison of nter

injection

mittent injection and continuous

experiments at 10mé¢/min.



