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Abstract

Previous experiment was performed under abiotic condition. Steady-state abiotic experiments in the
sand-tank reactor with air flowing through the reactor headspace demonstrated that oxygen supply through
the water table interface into the saturated zone was enhanced when an LNAPL (dodecane) pool was
present at the water table. Biotic condition was considered in this study. Biotic experiments performed after
inoculating the reactor with Pseudomonas putida mt-2, which does not grow on dodecane, indicated that
the enhanced oxygen supply in the presence of the LNAPL pool also enhanced biodegradation of a solute
(glucose) plume passing beneath the LNAPL pool at steady-state.
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Fig. 1. Schematic of the sand-tank reactor used in the oxygen-supply experiments.
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Table 1. Summary of experimental conditions for oxygen-supply studies performed in the sand-tank reactor.

Expt. No.2 Feed solution Air fiow LNAPL Inoculum
(1) Deaerated deionized water no no no
with HgCl,
(2 Deaerated deionized water yes no no
with HgCl,
3) Deaerated deionized water yes yes no
with HgCl,
4) Deaerated mineral medium yes yes yes
with glucose
(5) Deaerated mineral medium yes no yes
with glucose

2 The experiments are numbered in the same order as they were performed.
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Fig. 2. Effluent DO data for abiotic experiments without

(Experiment 2) and with (Experiment 3) the LNAPL pool.

Flg. 3. Effluent DO and influent and effluent glucose data for
biotic experiment with the LNAPL pool (Experiment 4).

339



Joumal of the Korean Society of Water and Wastewater
Vol. 18, No. 3, pp.337-342, 2004

LNAPLS ] &g A5 At4aA g 34} () Biotic Condtion

Table 2. Summary of measured and calculated values determined in abiotic O, supply experiments

Expt. Temp. Qi Q, Vy Cavg0, Javg, 0
(Avg. + Std. dev.) (Avg.) (Avg.) (Avg. £ Std. dev.)
(°C) (m/min) (mb/min) (m/d) (mg/) (g O./m?/d)
1 211+ 06 0 3.2 05 0.2 +0.03° 0.02
2 210+ 08 11 3.2 0.5 1.4 + 0.05° 0.13¢
3 214+ 05 11 32 0.5 2.8 + 0.07° 0.33°
2 n = 9 data points used to calculated C,,.
®n =11 data points used to calculated C,q.
¢n = 13 data points used to calculated C,,.
4 Calculated using L, = 0.5m.
¢ Calculated using L, = 0.4m, the length of the LNAPL pool.
Table 3. Summary of measured and calculated values determined in biotic O, supply experiments
EXPL Temp- Qair Ox A\ Cavg,oz Cavg.Glu- Javg, 0,
(Avg. + Std. dev.) (Avg.) (Avg.) (Avg. + Std. dev.)
(°C) (mi/min) (mU/min}) (mvd) (mg/) {mg/h) (g Om?/d)
421 £ 07 11 32 05 0.66 + 0.048° 1000 + 9.5° 927 + 0.01° 2.589
521+ 05 1 32 0.5 0.31 + 0.073° 1003 + 8.0¢ 1010 + 0.01° ~n

2n =9 data points used to calcuiate C, g0,
®n =17 data points used to calculate Coyg 0,
¢ n = 12 data points used to calculate Ci;q,,.
¢n = 13 data points used to calculate Ciyg,-
® n = 12 data points used to calculate C,.g -
"'n =11 data points used to calculate C,yg gy

9 Estimated based on the measured steady-state glucose removal, the biodegradation stoichiometry, and a steady-state mass balance on

oxygen.

" Javg 0, COUld not be estimated due to no measurable removal of glucose.

sample®} thZ W& 37°C £Z2dA 3087 £ 42
(18~26°C)oll A 4583t w43 ¥ Spectrophotometer
(Bausch & Lomb Spectronic 20) & ©| 83} 425nmej]

A Z¥7he] absorbance® ZF AT HAP FME ol

12 —5
. ; ., R .
I3
_ 1 A .Hg...x ., ¢+ Ty 2 08
LR ) -
% - 3
. . . « Effiuent Glucose 06 &
A Influent Glucose
3 06 -, o Efluert DO
8 . 04 §
e 04 hd . . 8
g “w e oo « o 0 8
. - .
3 02 ¢ 02
!
ol 0
0 50 100 150 200 250 300 350
Thne (hours)

Fig. 4. Effuent DO and influent and effluent glucose data for
biotic experiment without the NAPL pool (Experiment 5).
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