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Evaluation on Efficiency of VOC Removal in Groundwater
Using Diffused Aeration System
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ABSTRACT : Diffused Aeration System (DAS) is one of the remediation methods used for removing contaminants in groundwater
and this method brings air bubbles in contact with contaminated water, afterwards transferring contaminants in liquid phase into air
phase. In this study, three applicability tests using DAS were conducted in two highly contaminated sites. For these tests, diffused
air bubbles are generated with a in-flow rate of 17.1, 44.8 and 76.5 (I/min), respectively. The concentrations of TCE in grounwater
and air phase were measured during the tests. The measured results showed that TCE concentration hit the highest value after 6~8
min and afterwards decreased gradually. Also, it was observed that the TCE concentration in air phase changed depending on the
rate of diffused aeration. In addition, Kia values from liquid to air phase were calculated based on the test results and those of three
tests (test 1, 2 3) were 0.444, 1.158 and 1.836(1/hr), respectively. From the comparison of Kia values, the faster air in-flow rate
is, the higher the efficiency of the DAS is.
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Table 1, Groundwater chemical properties in 2 test wells

Well GW-1 GW-2

Test Test 1 Test 2 Test 3
Temp. (C) 19.14 14.3 13.4
DO (mg/L) 4.75 3.88 4.01

pH 5.63 5.93 591
EC (uS/cm) 1046 269 254
ORP (mV) 211.6 220.9 222.4
TCE(mg/L) 0.360 0.263 0.317
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Figure 3. Field experiment set—up(Not to scale)
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Figure 4, Comparison of air flow rate

Table 2. Injected air mass and air flow rate

Test Air mass (L) Air flow rate (L/min)
Test 1 4,011.5 17.1
Test 2 6,045.9 44.8
Test 3 9,181.5 76.5
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Figure 5. Emission of TCE in reactive tank
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Table 3. Comparison of air injection rate, Csox and Cgox

Test Air injection rate (L/min) Csoo (min) Coge, (min)
Test 1 17.14 107 -
Test 2 44.78 53 121
Test 3 76.51 32 73

*: finish the test 1 when concentration degradation comes at 64% of
initial concentration (it takes 160 minute at 64%)
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Figure 7. Removing concentration of TCE by Air stripping
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Fig. 8. Evaluation of K.a through DAS (¢ : Test 1, X : Test 2, O
*Test 3)

Table 4, Comparison of K.a

Test 1 Test 2 Test 3

Kia (1/hr) 0.45 1.16 1.83

o
u
]

>~
>
o,
1o
il

2 Ao A= DASE 2-gsto] Ao} 7]x
2 2t Aske W TCE AlA @4 d38=
th @4 DAS A3 37 Z?JE %ﬁ}/\lﬂ“ﬂl
o

22

_]

2
ofd
N
N
1A
]
=2
=)
rlm
0
el
2

}L
~
il
r'E
é‘ﬁ
o
o

71 ?:1%01] et thd Aol A 27] FE
90%E AAIZ o oF 2417 J= A8 E= AR UE

AN L= =2 a2 —
A s 7] FYES F7HACHE A3t o] TCE A%
of AREE LS AT F2AL S U BRG]
oh 2 elolx AAE DAS A% Wy 2 A a4
Me TCES EP VOCE 29d Aokee] %9 ehay
B7h wyoz Agd 5 e ol

FF TCEZ 999 @79 DAS WS Hgstud &

A9, B AT AE hgor 31z 37] 2YBH

2l 2

2 AFe 247 ZEEH|ANIAY” F Ak

o] &2 FER7IENEAAHAE7RsTE Aske A

= 9 83 AARE 3-4-3)72] At Z]of

olsff il om, T3 A ARFAATY 7124 QL

‘AA & AFAY SR 7] 4 71EH08-3211) 1A 2]
dgto g = lHU

g1=2d

1. Bedient, P. B., Rifai, H. S. and Newell, C .J.(1999), Ground
Water Contamination, Prentice Hall PTR, NJ, USA, 2nd Ed.,
pp. 6—12.

2. Canter, L. W. and Knox, R. C.(1985), Ground Water Pollu-
tion Control, LEWIS publishers, Chelsea, Mich., pp. 89~95.

3. James, M. and Montgomery, A.(1985), Water Treatment
Principles & Design, John wiley & Sons, New York, pp. 237
~261.

4. Kosuko, M., Mullins, M. E., Ramanathan, K. and Roger, T.
N.(1988), Catalytic Oxidation of Groundwater Stripping Emi-
ssions, Environ. Prog., pp. 136~143.

5. McGregor, F. R., Piscaer, P. J. and Aieta, E. M.(1988),
Economics of Treating Waste Gases from an Air Stripping
Tower Using Photochemically Generated Ozone, Ozene -
Science & Engineering, Vol. 10, No. 4, pp. 339~352.

6. Mead, E. and Leibbert, J. A.(1998), Comparison of Packed-
column and Low-profile Sieve Tray Air Strippers, proceedings
of the 1998 conference on hazardous waste research, pp. 328
~334.

7. Roberts, P. V., Munz, C. and Dandliker, P.(1984), Moderling
Volatile Organic Solute Revoal by Surface and Bubble Aera-
tion, J. Water Pollution Control Federation, Vol. 56, No. 2,
pp. 157~163.

8. US EPA(1999), Groundwater cleanup: Overview of operating
experience at 28 Sites, EPA 542-R-99-006, pp. 24~37.

(F=Y: 2007. 9. 14 AAFY: 2007. 9. 28 AR Y: 2007. 12. 10)

shaA|utetdIetE| =28 H9H M2z 37



