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Geosynthetic Clay Liners(GCLs) have been widely used as hydraulic barrier in landfills and
remediation projects of contaminated sites. The aim of this research is to modify GCLs for effective
removal of contaminants. We perform the free swell test, hydraulic conductivity test, and contaminants
(TCE, hexavalent chromium, and nitrate) removal test on the bentonite-ZVI mixture with various
ZVI content. As the ZVI content increased , contaminants removal efficiencies and swell volume
increased, and hydraulic conductivity decreased.
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TCE+= 30mL glass vial o] 30ppm ¢ £-9& F93l3, 67} &L 40mL Zejz =g YAlEe] |
o 30ppm ¢ §9& Fqlslge AAAYALE 30mL glass vial Oﬂ 50ppm £-8& FQlslyich RE
£-9)-2 MOPS(3-(N-morpholino) propanesulfonic acid)Z o]€3}ed pH7 Arelg Algelsich 7)o o
k3 Fehu|(WlEvto]=:ZVI = 100:0, 97:3, 94:6, 90:10, 87:13. 84:16, 80:20, 70:30, 0:100 (w/w %))
o] &3 0.5g8 PFHdo}h. Al E & kinetic test 23} 2 WhE Aj7F E9) rotary shakerol|4] 20rpm
oz FRRAZ ¥ AP-‘—:—Q‘}—Q— F&3 FE& ¥43lgrt. TCEx GC-ECD(Shimadzu GC-17A, Japan)&
4315}k 671 2 EL USEPA Method 7196A9) wig} wtX)7] F UV-VIS Spectrometer(Shimadzu
UV mini, Japan)Z —5_'—416]—%‘1]-. AAMIA A E ion chromatography(Waters 717 plus autosampler)& o]
galo] pAlalgich 28 AYE 3 o WEsigick

er A
2 QT4 ASTM D58900) HAE wbd e ol4ajA WEYo|Es} Ho| &7 9l A% B4E
o} WS gt 100mL WA 90mLe ZH4E AL F, WEolEst M T & 22
ok 0.1g¥ AA3) Yok H34] A o s} vk e WEde]EY Zem|Z 0, 3, 6, 10,
13, 16, 20, 30 %E oI % 8o WEL AYPspnk 3r]o] ohA 100mL EA] Arpx) ZRSE
Ae F TRAFNA B Az ubA B 2447 Fol o] YHH XBEL 2Hste] WEo|E
o) WRRe 2xstelct

S+ A+ A9

eV Egl A Eihu] Wsle wtg F4A5e] HEtE Hrislr] $3te] ASTM D5084¢) whe} &
FAFARE AAsIdT Ags WEve|Eet ZVI F3HA) 20%9} EFAH Ottawa sand 80%% &
ko] ARg-3gich. AlE+& ASTM D698 A thal wbH(3%, 2% 253 ofal, chlolluiA] 600kN-m/m’) of
ol A¥sle] Ag-3tga, vl dubdal sand 2] FHA F4nlQl 19%2 BHA A3 CH5). §
FAYL AEYEF4,A Y7 (Flexible Wall Permeameter)E ©]-£-3}9].2n), wigtei(back pressure)
0.76kg, E574 s 3009 k& 43tk

3. MY 2% % 2

Figure 12 ZVI kol ul2 TCE®] C/Co & viehdl 1@ ejc). ZVI 3eke] Z71342 TCEY
AAz] FohAA ZVI Fo] 100% W 71 EE AALEL BolE A& & 4 AN ol
AR 67} 287 QAAL AN E dhehget.
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Figure 1. Ratio of the final to the initial mass of TCE with ZVI content
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Figure 2. Swell volume with varying ZVI content
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Figure 3. Hydraulic conductivity versus added ZVI percent
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