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Analytical solution of one-dimensional diffusion of volatile organic compounds
(VOCs ) through composite liners

CHEN Yun-min, XIE Hai-jian, KE Han, TANG Xiao-wu

(Institute of Geotechnical Engineering, Zhejiang University, Hangzhou 310027, China)
Abstract: Composite liners (a geomembrane in intimate contact with a mineral liner) have been frequently used in landfills.
Molecular diffusion is the predominant mechanism controlling volatile organic compounds transport within the composite liner.
An analytical solution for one dimensional diffusion of VOCs through composite liners was presented. The results obtained by
the solution presented here agreed well with the results obtained by the numerical methods previously published in the literature.
Based on this solution, three different composite liners were compared. As for toluene, it was shown that the cumulative mass

discharged from the GCL composite liner was several orders of magnitude greater than that from composite liners having a

thicker soil liner.
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Table 1 Material and chemical properties of toluene in the

composite liners
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Fig. 3 Comparison of the analytical solution presented here with

results of the numerical method
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Table 2 Materials and chemical properties for toluene in GCL

g TR e ams e
GCL 3.0x10" 3.93 0.7 6.5

HI4% (toluene) 7EHUIZVZ IER H VI UGHE 100

pells HRBIEEF A, A SRR e T =

ANTR) S E5 4ok HELJACO 1Yy B 20 et o o i LS iR
“WH“,ﬁﬁxﬁms Fovp g gy WO R T
oS STIR S e N AU OF A0 T S i PR /B
momQ4MleaE,W¢MﬂIELﬁMHL%
MHEE A 170410 (mg « ha '+ a'), XAMEL Ky it [
FIGHIE 2 CCL A4 30 1%, 29 b [E G R0 &
ZaiEAwﬁmW%oﬁTP%ﬁﬂ%mwﬁL
AR EE R, WIE 5, 100a )5, FASHN GCL &
At LGS IR R h 17000 (g/ha), 117 it 56 [ RS
HE 2 CCL & A4t BLA 3 U i 383 (g/ha), il
ik o [ VAR 5 2 CCL A2 At HL IR H 90 1 ) oKy
101 Cg/ha)d. e, XHERMEAIULAY, T (GM)
R SOR 4T B (CCL) 4R & &4t B H - T
(GM)FI GCL 41k [ 545 4 AT AP BB 2R

= '"—? “SSGMaG

= 10— M+ l"l ( Tz )
% m:—-_ CM+CCL (TR )
< :::4: Cy=100 g1
g ' - "
#® a0tk S

Ewr /'

2ok /

= 0 )

= 105 a0 e MO 100
ool fla

B4 BXBI=MESF RAER LK

Fig. 4 Transport of toluene in three composite liners—mass flux
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