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Organic Pollutant Transport in Unsaturated Porous Media
by Atmospheric Breathing Process(II)
~Dispersion Coefficient—
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Table 1. A& A8 % parameters

i@oi] fine sand & silt-clay mixture J
Flow direction upward & downward flow !
Freon gas breakthrough adsorption & desorption

2 ASuitk o2l flow rateel tiE HEE #aAd. GC-2Aw FEF9] sEFAA

breakthrough, Freon® elution curveZd A& 918} AFg3l4r}.
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218 9l A linear?t probability scale®] breakthrough curve® A+ &8 ch U¥ AFert &

datas< A 9}3}al best fit breakthrough curve’b ¥%ith best fit breakthroughol M tis, tso,
o] solute?] hreakthrough® #HAE ] Al7bgkE o] Ao Fr).
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et Mtk Fried(1975, p30)#F Perkins & Johnson® 7oA & F399491 dispersion

coefficientB]( Dy D)2 Peclet 4(Ud/D.)$8) BA 2t dispersion Peclet 97(Ud/D.)$}t filtration

Reynolds (Ud/v)el tAE 21 AAL2 18

5719l A 9] diffusion coefficient?] &2 9 a4 Graham's laws AL&3g9 k. &7l A2 DCM

diffusion coefficients= kinetic theory equation(Bird et al, 1960) ©]£3 A} 0.098cm”/sZ 74+
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e wpel o] (I/EAEol wlgsitt, we, BaAE RA osiA tE odzA9

diffusion coefficient®} o &% 7153k

Z ro Hn’. o

[e]

3. 4845 @ nF
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Table 2 Measured dispersion coefficient(D,q) Table 3 Apparent dispersion coefficient

of Freon [10 “em /s) (Da = Dya - Ry of Freon [10 “cm™/s]
Soil type adsorbing Freon T desorbing Freon EO" ype adsorbing Freon | desorbing Freon
upward |[downward|upward |downward upward |[downward|upward |downward
fine sand 972 12.1 201 121 fine sand 17.2 217 264 204
9.94 125 165 123 16.7 21.8 219 178
siltclay 1.58 0.84 566 229 sitt+clay 4.20 2.20 1720 538
065 | 1.39 333 582 [ 170 190 | 833 1188

e MM 2 4 o] adsorption FAON A partition coefficient7t =& ol A=
adsorption?} desorption3 Aol &= ZFo}7} it} adsorption® A Hlildled desorptiond A ol A 2]
Freon9] retardation factor?] Z-AE d¥xd BadiAl 18%(1.753} 1.44)0]a1, silt-clay & &l
M= 6%(2.647 2.48)93 o},

218l 1 log(dispersion Peclet number=Ud/D,) 1% 2 Apparent dispersion coefficient corrected
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vs log(Reyvnolds number=Ud/ v ) for retardation effects/Reference free molecular
diffusion coefficient(D./D,) vs Peclet number of
the mobile phase on a log-log scale
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Va iog of Filtration Reyroids No. of Nitrogen as Mobile Fluid

Jog of Peclet No. of Nitrogen Mobile Phase =log(Ud/Do)
=log (Ud/v)
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(v/:().()()9.2cm s at 20C)l vl8l A gasel kinematic viscosity(air v =0.16cm’/s at 20T)7} %7
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a)non-linear isotherms

% 3% #AFl dolA, constant partition coefficient7} 7FAREATE Aol E A E Qo]
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b) Suface-phenomena effects

Christian & Tucker(1981)¢] micropore distribution analysisol 412l composite modeldl M= 7
HA3:0], solute®] adsorbed®t vaporAbolel interface® curvatureo] 4 Uojvii= desorptioneil 2]
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c) Higher adsorption energy for the first monolayer of the adsorbate
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d) Slower desorption kinetics

Aol S0 "WlE9 A, limiting stagedl A slow diffusive mass transport:= apparent dispersion 2
Z7tel divtel & 4 )

sorption kinetics®] 5842 gas seepage 58 WA Po 2z AFE 4 3t flow-through
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2o ula) dlspersmn—— ZF718 1 5o Ao}
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