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Effect of Sediment Size On Air Injection and Flowing Aspect
of Groundwater Saturated Zone

Jun-Ho Lee* + Kap-Song Park

Department Environmental Science, Hankuk University of Foreign Studies

ABSTRACT

Laboratory scale study for an air injection and flowing aspect of groundwater saturated zone was conducted for three
sediment grains (AMG 0.34, 1.38, 3.89 mm diameter). Air flow for AMG (Average Modal diameter Grains) 0.34 mm
diameter grain size provides indication of patten of channelized air flow in saturated zone and expansion state in above
saturated zone. Maximum area of influence is approximately 15.2%/m? for AMG of 0.34 mm diameter, For AMG of 1.38
mm and 3.89 mm modal diameter grains, air flow are pervasive air flow, forming a symmetrical cone of influence around
the injection point. Maximum areas affected are 37%/m? for AMG 1.38 mm diameter and 30%/m? for AMG 3.89 mm
diameter. AMG 1.38 mm and 3.89 mm diameter grains show onset of collapse and approach to steady state in above
saturated zone, respectively. In this smdy, optimal sites for in situ air sparging, may be grain diameters between about
AMG 1.5-2.5 mm diameter.

Keywords : Groundwater saturated zone, Average Modal diameter Grains (AMG), Air flow, Area of influence, In situ
Air Sparging (IAS)
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Fig. 1. (a) Schematic illustrating experimental apparatus, and (b)
Diffuser photograph.
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Fig. 2. Sand photograph. : (a) Original soil sample (AMG 1.76
mm diameter) and (b) First soil sample (AMG 0.34 mm diameter)
and (c) Second soil sample (AMG 1.38 mm diameter), and (d)
Third soil sample (AMG 3.89 mm diameter). Coin for scale 26.5
mm diameter, respectively.
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Table 1. Characteristics of soil

A8} EFAA] tisix 120A171~%°J IE =P8 &
120/ D THAS FaL Akl HEShs WS

T35t

Al H A7) == 21°C, F5 82%, 20l
¥39 EY 2T 20°CE SHHAT. FUE 3700
E¥3] e ¥35Fe] DOTEE Y] 18 (A,
Fl, [C,K], [E,P], [M,P], [O,K], [QF] 6/} sampling
port?] DOEEE T 32 mg/llLE SR =3 FY
d 370l EslEe EsirEe] DOEEE 31 |9
(L] ) sampling port¥] DOFTEE HT 6.7 mg/L
ZH5Act. 7] ¢He 3555 kPa, FUREHL
0.81-1.0 L/min®]{tt. A% AFF d3o] F7H7] 714
7] B A7k Z1ZF & 1202170t} X3 Diffuser©]
FTHEE AIR-GASE 20.5%% Oxygen® & o]FoA 3k
TARAZREHA] Ao AR
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3. 4% % 0@

FT7IEALZAHAASE o183t 7HA] B A}
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3.1. AMG 0.34 mm diameter sediments
Fig. 3()% 2] 3717t 32& &3t 2ge 37 &b

Soil samples Original First sample Second sample Third sample
m sample <0.71 mm 1.18-2.00 mm 2.36-5.6 mm
Particle Sand (%) (0.05-2 mm) 414 40.8 76.6 -
size Silt (%) (0.002-0.05 mm) 15.2 592 233 -
distribution Clay (%) (<0.002 mm) 434 0.0 0.0 -
Soil texture (USDA) Clay Silt Loam Sandy Loam (z_g(l)r_lfzira;i)
Cation Exchange Capacity
(meq/100g dry soil) 27.0 24.5 16.5 10.5
Density (g/m%) 1.22 1.17 1.16 1.17
pH (1:5) 74 7.0 7.4 6.9
Moisture retention (%) 16.8 33.1 12.5 24.5
Total Organic Carbon (%) 0.09 0.08 0.08 0.06
Conductivity (tS/cm) 50.2 329 12,6 396
Porosity 0.48 0.49 048 047
dsp (mm) 145 0.31 1.63 3.06
Uniformity coefficient 1.58 2.92¢ 3.29a 2.18°
Grain size (mm) 1.76° 0.34° 1.38b 3.89°

% USDA; United States Department of Agriculture, de; sixty drawdown, dsp; fifty drawdown, dyo; ten drawdown, 1:5; a mass soil:a vol-
ume of distilled water, % dgy/dio, °; AMG (Average Modal diameter Grains)®
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Fig. 3. Sketch of region illustrated photographicaliy. : (a) Air flow
in Silt Loam (AMG 0.34 mm diameter) experiment after 120
hour of air sparging, and (b) Silt loam (AMG 0.34 mm diameter)
experiment after 50 hour of air sparging.
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Fig. 4. Sketch of region iflustrated photographically. : (a) Air flow
in Sandy Loam (AMG 1.38 mm diameter) experiment after 120
hour of air sparging, and (b) Sandy loam (AMG 138 mm
diameter) experiment after 60 hour of air sparging.
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Fig. 5. Sketch of region illustrated photographically. : (a) Air flow
in Fine gravel (AMG 3.89 mm diameter) experiment after 120
hour of air sparging, and (b) Fine gravel (AMG 3.89 mm
diameter) experiment after 80 hour of air sparging.
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