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Centrifuge modeling of air-sparging technique for groundwater remediation
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Abstract: Air sparging is one of the groundwater remediation techniques to clean up voltaic organic compounds. Based on the
centrifuge tests employing glass beads as model sail, the process of air sparging is smulated under a wide range of sparging
pressure and centrifuge g levels. The test results show that the increase of the sparging pressure improves the air flow velocity.
There exists a critical sparging pressure, while the zone of influence (ZOl) expands with the increase of sparging pressure when
it islower than the critical value, and the ZOI decreases a little and then keeps constant when it is higher than the critical value.
The ZOI decreases with the increase of soil particle size and g-level. The ZOlI is cone-shaped and can be described by use of the
virtual sparging point and cone angle. The test results provide valuable information for the design of air sparging system for
groundwater remediation.
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Fig. 1 Design scheme of strongbox for air sparging
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Fig. 2 Centrifuge modeling system for air sparging
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Table 1 Physical properties of soilsin model tests
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W ki Pk WHETE v

i dho/mm d/mm  JEi(gem®)  fLBIHE%
0.82 0.90 1.66 34
155 1.75 1.68 33
4.10 4.50 1.68 33
0.86 1.75 1.95 22

(c) 4.0~50mm

(a) 0.8~1.0mm
3 FRMZRE 558 E 5 IR TR
Fig. 3 Glass beads with different particle sizesfor air sparging

1.3 iR

TR KB B O RN, WERS RIS )y
ORI DX IBRRAE , 43 BT L A4k A28 2% B A 280 Jin 3k
SHME ST IR, RSB AL, ARFTUR
AN PR 2500 03 AU s R /KBRS AE S R, B0
TR I A =R 2 o



¥2 M WA, S5 UK B S R OB T ST 299

%2 BURELRIO &
Table 2 Test conditions for centrifuge models
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Fig. 4 Perticle size distribution curves of glass beads
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Fig. 5 Relationship between sparging pressure and air flux rate
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Fig. 6 Relationship between sparging pressure and ZOI during air
sparging (Sample 4, 30 g tet, static water pressure P=132 kPa)
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Fig. 7 Relationship between sparging pressure and ZOI during air

sparging (Sample 4, 40 g tedt, static water pressure P=176 kPa)
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Table 3 Critical sparging pressures /kPa
SO 15g 30g 40g 50g
WEE 1 100 170 — —
W 2 105 180 240 300
W 3 110 180 230 290
e 4 100 180 240 300
WS I EKIE 66 132 176 220
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Fig. 8 ZOI of Sample 2 under different sparging pressures for 30
g-level test
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Fig. 9 ZOI of Sample 3 under different sparging pressures for 30
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Fig. 10 ZOlI of Sample 2 for different g-level tests
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