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Transport laws of contaminant in porous media considering non-equilibrium
adsorption under cyclic injection

GUO Zhi-guang, BAI Bing
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Abstract: According to the classical equations for contaminant transport considering the effect of adsorption and desorption, a
theoretical model for non-equilibrium adsorption is obtained by regarding the Freundlich linear isotherm as an adsorption and
desorption process. Then, the relevant expressions for the cumulative mass fraction and the relative concentration are given
correspondingly. The transport laws of contaminant are analyzed by Comsol Multiphysics for the cyclic injection of the
trigonometric function and Gauss pulse function. The results show that there is an obvious impact on the adsorption capacity of
contaminant due to the difference between the constant of adsorption and desorption. The adsorption amount increases with the
increase of the difference. On the other hand, with the increase of the dispersivity, the peak of breakthrough curve has a
decreasing trend at first and then increases. Also, the penetration process increases with the increase of the dispersivity. In
addition, there is a critical value of injection time, below which the breakthrough peak increases with the increase of the
injection time. Beyond this threshold, it maintains a steady state and is equal to the injection concentration of pollutant.

Key words: contaminant transport; cyclic injection; non-equilibrium adsorption; porous medium; migration process

it

0 35l

Ak, PREENEH 282 BT OGE . WA
TERLIR IR . A A R IR ST R UL AL R R
b B A5 TGS A RIFE L i B IR BT . 2 LA
H R UKL AR 1 (R AT 8 7E P AT N 28 &b T
PR T L@ R S ol 7% A &6 7 1 B 22
PIWF TR S, RS RT IR A TR V) 75 EE AR e i )
(18]

KT Z A BT i B i 12 RALE 5 2
TR T £ TAE. Bai ZYF|H Laplace /¢ Fourier
A, gy T AR TGO IR 2 AL B B IS A AT

fift. Wang S5O T — b kb N R TS e fE £
LA B T B TR R PR (BB . Altoe 2517
Wit TIRE TR S5 G RF IR AR T 1
Bep i, Gl AR SR G R 3 AT 7RG,

Cinzia 2V F %1 Modflow % RE AR 21 b R /K,
R T i AL B Pk R TR R e T
ONAT BB K SRR (84 . Marco 25PN R AT

EEWB: EXRARRFEEESTH (51678043, 51478034)
iE HEA: 2016-04-15
*EAEE (E-mail: baibing66@263.net)



1268 H O+ T OB % M

2017 4¢

Ehik& B H-BRBL (ALE) A ERLF-18 3 (1A BRo
KARFEGITAE, $EH T ETCIR S EEC N X BRI
EEL N BRI R ) 4R EUE A . Villone
0GR P = A R A% B H KB AT BR e 7925, B A
L7 FEAF R Giesekus B9 VEFUAA I B DT — AN BR
J¥ neo-Hookean 5§14 8 V7 0 (148 AN 28 St £k (1)L
. Wit R T s e A o R
B R N CEAILER ;ST 1S e e IR R i — 4L
FEAY, FHE I B A AR R T TR . e
S5 TIEIRIRBEAE R V5 e AE 2 FLAY I T R it
FERSRAR T VK% 2 FLA 5 b B R AR 75
FEVER NANFEBR AR SENIREE . A RS IE R
75 TR I REHEAT TR . R e hE e = A+
FEARIG IR 1 B B0k (1) 3R P LA AN £ FL A i
TR FNGTRRRR ER2

15 G AN I SR I i) Rk 52 B AT %
e TR BGEHE R R IR EE TS G, g
Z LA i G Y R R AR B AR AL 2R Tl A v
Tolr, BEZ Tk — g R g i f O R, A
X5 Gty ia A a1 o R B ) R R — B A 52 O
NIk, ASCHRYE Freundlich 28 14 25 15 W8 A fr 21
T PR T AN R R A ERARAY KHE R
JoR B o B AR FE, v RS i %
FIFEREBEAT VRN« FEFIF Comsol Multiphysics £U1E 4>
Mrgids, SRS [ PR N 7 075 G i 7% in)
HAT T4

1 =HlEiE
—YEIETE T, 25 RS I AR R AE F R /K 3 76—
SREOT FE A
6_C: Y.az_(;_uv _____ - o (1)
ot Toox T ox n ot
X C O NBERIRE, RN TG 5 19
(ML™); S AW PR E, Fom BALR B 2 FL A B P I
R AR RS (MM D x 75 BT & ihr
¥ (L; ¢ NEBEEAINZ (T u AZHANFT
P SZBRFECLT s DONKET TR B R B (LT D,
D=Ea, uy o, AKBITTREE (L) p, AR
Z LA T E AR R, BRI T3 (ML) n oA
FLBEE
VRS G B P AT PR, R PP R AR
B AR P R 5 P i 4, 84 Freundlich £
BRI TS AT e M TR R TR PR S
WIRKRE CIMKR, S=k,-C; H, kg A PHTH
(LMD, Wil 1 s,

5% B vl BE S

WIRWEC

B M- R R E
Fig. 1 Adsorption-desorption process
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Fig. 4 Transport laws of contaminant
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