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Abstract: Cement solidification/stabilization is an economical and efficient method to dispose hazardous waste. However, the
leachates from portland cement stabilization/solidification product landfills generally contain high concentration of Ca®*, which
may has detrimental effects on the long-term hydraulic performance of geosynthetic clay liners (GCLs), and cause a secondary
pollution. Therefore, hydraulic conductivity tests are performed on the GCLs using two leachates and five effective stresses.
The test results show that permeation of leachates results in an increase in the hydraulic conductivity of 179 to 721 times under
the effective stress of 24 kPa, and the higher the concentration of Ca®" in the leachates, the higher the hydraulic conductivities
of the GCLs. The negative effects of the leachates can be offset by the effective stress applied on the GCLs. For example, when
the effective stress increases to 438 kPa, the hydraulic conductivities to the leachates are comparable to those obtained for the
controlled specimens (permeated with tap water), and the detrimental effects resulting from the permeation of the leachates are
balanced completely by the effective stress.
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Table 1 Physical characteristics of GCL samples and test programs

. HE R FE GCLIMAR  GCL WA ‘ s
FE - 3 3 WIAFLBRLL KAk BB
/mm /g /mm /em /em
GCL1 10141 45.19 6.51 52.13 17.35 2.00 H KK 0.05 mol/L CaCl,
GCL2 10141 38.55 5.92 47.41 15.13 2.13 H KK 0.25 mol/L CaCl,







392 H O+ T OB % M

2019 4F

® 2 EMLRIERE T
Table 2 Chemical compositions and characteristics for simulated

leachates from stabilization, solidification products

s RS P B T58)¥  RMD
b AR IRIEY
[l £ A4 bR TR fmS-em™) fmol-L )y mmol®
0.05 mol/L CaCl, 10.54 5.32 0.125 0
0.25 mol/L CaCl, 44.30 5.86 0.625 0

7: "RMD (ratio of the concentrations of monovalent and divalent
cations) : W — W PHE FIREES W BHES IR B~ 5 AR
2 b, RERFVFAEHE —MEET, BT RMD
B0,
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Table 3 Test results

WIE HHIKPa BERR sy oo ey L
GCLLI GCL2 GCL K™ ket ki ki

1 24 8.00X10° 3.23%x10°® 4.48X 10" 4.04 179 721

2 93 1.27x10" 1.46X107" 2.57x10" 1.15 4.94 5.68

3 162 5.74x107™" 1.45x101° 121x10™M 2.53 4.74 11.98

4 231 3.52x 107" 6.77Xx107" 7.55X10 " 1.92 4.66 8.97

5 438 9.88X10 " 2.83x10™" 1.83%x10 " 2.86 5.40 15.46
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Fig. 2 Hydraulic conductivity versus effective stress for GCLs
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Table 4 Predicted versus measured hydraulic conductivities for GCLs
GCLI GCL2
AR )/ kPa
Sl k/(mes™) PRI k/(mes™y  SEI AR k92 K(mesy TR A/(mes™) S /AR &
24 8.00X 10 8.98x 10! 89.21 3.23%X10°® 2.01x10" 160.86
93 1.27Xx107" 524X 10" 2.42 1.46X107" 1.17Xx10™" 1.24
162 5.74x10™" 2.52x10™" 2.67 1.45%x107" 5.64Xx107" 2.56
231 3.52x107™" 1.59x10™" 3.15 6.77X 10" 3.56Xx10™" 1.90
438 9.88X10 " 4.05%x10 1" 2.44 1.83%x10™" 9.07X10 " 2.02
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FH 7 B IR MR FE 5 A0 PH B T B R IR FE ISP T AR 2 L

(mmol").

BRI #E (20 SGE T3 588 1 /4T 0.05~0.5
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Fig. 4 Predicted versus measured hydraulic conductivities for
GCLs
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