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Analytical solution for one-dimensional diffusion of organic pollutants through HDPE geomembrane-bentonite composite barrier

KB . NS Y HOPERCf 15 frifide Yid i febife

H4umiH: FEAREEEE4 T H(No.51378466); % 5 "863" |- k|44 (N0.2012AA062601)
fE & Bz

B WV RS LI T HE M E AR, b 310058

FERIE WIYTRSARSS 5T+ T A T SRR S, BN 310058

VR0 WL kgs b PRI b L W AR %, Al 310058

FHE WL L SR T T A S %, i 310058

2. HDPE-ZE 4 52 4 B va MR A H TN 22 U H R Vg B BELRR AR 2 — e A S RN ARSI K 2 R RS U R /K BOh R BRI 00 S TR LTS 4
e HDPEJ5-ji 5 1= 52 4Bl oM 488 = 22 Ay 16— HEdy™ HUWATT e AR AR SC ORI 3 A7 T HDPEJBE- it - 53 4 Wl RE % 51K M AT BT 2K 1 9 218 WL 00 1 BEL R 280 R 37 45 2R
FW]: TR A LA 5 HDPE B ] i 43 i 58 UG 1252 4 Bl v 5 2 PR A9 80K S 200 1 B 0 I SR BB A DL -5 T B K M LA, v 35 8O 5 Wl o 1
T L 5 AR 43 S P ke 50 BEL Bl 80 SR 2 L Py BEL 511 33 K L O Lo J52 11O 6ttt 5K oAy 1.0, Bt f 557 45 43 7 7K 1 5 L4006 BEL Rl 830 SR Tk 380 JE e e 4G 4P 2R 4
SRR WLA f) BEL R 7K1 TR 512 G ey il HDPE 308 AT 3 1 Ak 2 A BTG 4 I 2R B0 L 5 LA 338 A S BEL s R 0 8 G A 12 S W L 2R

Abstract, HDPE geomembrane-bentonite composite barrier is known as one of the most reliable and effective technologies for containing underground
contaminants. Analytical solution for one-dimensional diffusion of an organic solute in three-layered membrane-bentonite composite barrier was presented,
particularly for the case that the vertical barrier is keyed in bedrock and active ground-water flow exits at the downstream boundary of the barrier. Based on the
solution, the barrier performances for hydrophilic organic pollutants and hydrophobic organic pollutants were investigated. The results showed that the
geomembrane-bentonite composite barrier exhibits much better performance against hydrophilic organic pollutants than hydrophobic organic pollutants. This is
because of smaller partition coefficient between the hydrophilic organic pollutants and the HDPE geomembrane. For the hydrophobic organic pollutants, the barrier
performance can be significantly improved by increasing the retardation factor of bentonite and the barrier thickness. It is found that when the retardation factor of
bentonite increases by ten times and the thickness of barrier increases from 0.6 m to 1.0 m, the performance of the enhanced barrier against the hydrophobic
organic pollutants can reach the excellent level for the hydrophilic organic pollutants. In engineering practice, the performance of the composite barrier can be
improved by making a surface treatment of HDPE geomembrane to decrease the partition coefficient or enlarging the retardation capacity of the bentonite.
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