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Study on Performance of Double Mineral Base Liner Using Modified Bentonite as
Active Material
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Supply Quality Monitoring Network , Chanchun 130022, China)

Abstract: The absorbing capacity of clay, roasting bentonites by 450°C and dual-cation organobentonites of the pollutions in landfill leachate
was compared through static experiment, and investigations were conducted into availability of controlling the permeating of landfill leachate and
feasibility of removing the main pollutants in leachate on the double mineral base liners of clay/roasting bentonites by 450°C and clay/dual-
cation organobentonites by using nice landfill leachate as the filter fluid. Experiment indicated that the adsorption equilibrium time of landfill
leachate in clay, roasting bentonites by 450°C and dual-cation organobentonites was 24 h; the absorbing capacity of roasting bentonites by
450%C and dual-cation organobentonites was larger than that of clay. Simultaneous the penetration coefficients of the two liners were respective
1.31x 10 %cm s™" and 2.80x 10 %cm*s™";
of NH; , however, double mineral base liners of clay/dual-cation organobentonites had strong absorbing capacity of organic pollutants and the
attenuation rate of COD was 33.82% higher than the other. Conclusion was drawn that different types of modified bentonite should be chosen
as “the active layer” according to different styles of landfill pollutants.
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Double mineral base liners of clay/roasting bentonites by 450°C owned larger absorbing capacity
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Fig.1 Experimental equipment
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Table 1 Chemistry component of bentonite/ %

+ A Si0, AL O, Fe, 0, Ca0 MgO K,0 NaO LOS Ti0, P, 0s MnO
g+ 71.29 14.17 1.75 1.62 2.22 1.78 1.92 4.24 — — —
L 65.70 12.13 3.7 5.05 1.55 2.47 2.08 6.09 0.50 0.35 0.06
®2 XBFAANBBRAEMNMELEHFES H/mg L'
Table 2 Physical chemistry property parameters of leachate/mg-L™*
pH CoD NH; NO; TN cl- B Fe Mn?* Zn** Cu?* B Cr
6.25 17 136 4209.63 12.40 15058.99 29 390.89 0.87 5.73 30.9 2.95 0.027
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Table 3 Materials of impermeable layers
HS b 8=Y0ip I3 o0 7K 43 /mL JEE/em H&Elgoem™®

) B i+ 350 ¢ . 65 1.5 1.80

TE 450°C IR B RE T £ 350 ¢ 120 1.8 1.75

) LR FtEL 350 ¢ 65 1.5 1.80

TE YFHB A LA L 350 ¢ 100 1.8 1.67

NO; %3848, L5 77 ¥ WL 3CAR[10].
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Fig.2 Adsorption effects of contaminations in leachate

by clay and modified bentonies
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Table 4 List of Langmuir equations

5% i A SR B Langmuir J7 2 BB KRB E/mg-kg™! R?
COD Y=15.712X + 0.006 2 161.29 0.9896
-3 clan
NH{ Y=0.0689X +0.0093 107.53 0.9787
N N COD Y=2.5937X+0.0039 256.41 0.946 6
450°C i A R -
NH; Y=0.0432X+0.0021 476.19 0.976 0
. COD Y=0.4024X +0.0008 0.8561
B B A LA W 1250
NH, Y=0.0854X+0.0026 384.62 0.9285
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Fig.3 Variations of penetration coefficients in impermeable layers
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Fig.4 Change of COD in column 1 and 2
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Table 5 List of attenuation rate of COD in column 1 and 2

EBE/ %

£S5 B/ME/mg L™ BAfE/mg L' RERAMEME/  FHAE/me L FHEIREREE %
1 7874.4 11290.58 120 9 756.41 56.94 43.06
2 589.64 11286 100 4133.34 24.12 75.88
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