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Improvement effect of hydroxypropyl methylcellulose on engineering
characteristics of soil-bentonite barrier polluted by copper
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(1. State Key Laboratory of Ocean Engineering; Shanghai Key Laboratory for Digital Maintenance of Buildings and
Infrastructure, Shanghai Jiao Tong University, Shanghai 200240, P. R. China; 2.Shanghai Shengyi Environmental
Technology Co., Ltd., Shanghai 200240, P. R. China)

Abstract: Soil-bentonite barrier is one of the most important means to isolate contaminated sites, which has
been widely used in engineering practice. Adding hydroxypropyl methylcellulose (HPMC) to the soil-bentonite
barrier can effectively make up for the attenuation of its anti-seepage performance in heavy metal environment.
A series of experiments including free expansion, scanning electron microscope, permeability, one-dimensional
compression and direct shear strength for the destruction of bentonite structure by copper ion, the improvement
mechanism of HPMC and the barrier mixing HPMC with different ratios are conducted under high ion

concentration (50 mmol/L) environment. The results show that HPMC can reduce the agglomeration of copper
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contaminated bentonite, keep the continuous structure of bentonite and as HPMC mixing ratio increases, the

damage degree of barrier gets lower and the anti-seepage performance becomes better. The mechanical

properties of barrier such as the compressibility increases, but shear strength decreases slightly with higher

HPMC mixing ratio.

Keywords: hydroxypropyl methylcellulose (HPMC); bentonite; permeability ; compression; shear strength
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Table 1 Physical properties of sand
WG, ¥R /mm AHORKC, MEREHC, BRELE,,/(g/cm’) e /NS 0,/ (g/cm?) i 2 i A
2.63 0.29 1.89 0.66 1.42 1.56 A KA g
®2 BiEALHEHESHE
Table 2 Physical properties of bentonite
L G, IR wp TR ;. IRPEFEEL T, W% 4/ (g/ (100 g)) SIMAEE/%
2.72 43 339 296 27.5 62.2
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Table 3 Physical properties of HPMC
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Table 4 Physical properties of samples

e ORI ke e
0/ (g/cm?) B /mm

HBS-0 1.71 26.0 0.95 10. 24

HBS-2 1.67 36.3 1.16 9.25

HBS-6 1.62 40. 3 1.30 8.71

HBS-10 1.60 45.4 1.41 8. 30
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Fig. 6 Variation of void ratio in the samples
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