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Laboratory column experiments for simultaneous removal of Cd and Cr(VI) are conducted
using newly developed material, referred to as Fe-loaded zeolite, which has both reduction
ability of iron and ion exchange ability of zeolite. Breakthrough curves were obtained from
each column experiment, and described with advection-dispersion equation. Apparent
parameters including Kap and Dap, were newly introduced for effectively describing the
Cr(VI) breakthrough curve. K., decreased with increasing initial contaminant concentration
and with decreasing flow rates. Whereas, D., were not significantly affected by initial
contaminant concentration or flow rate.
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Fig.l. Conceptual diagram of column experiment setup

2 AgdAe 142‘4_‘5& A7 Wl 2982 (A JHE F#387] $38) Fe-loaded zeolite® F
BRAARSE RAN 20 ¢ 8022 ol Algsigth A AMSE JF4E EF CaCl 009 mM,
NaHCOsz 0.08 mM= EAIE A3 utgdor vt ZALHL Zl ‘}—’F% o3t 3} 100
mg/L9 chloride (CI)E& °]&% EdolA HAE, 29 FH9 o2 AP Oluﬂ Zau g
e AFEFES EolM HAE Ao A AEdATh & 7—&%%@94 ZAEL Table 29
A A3 T

&:‘,
¢

Table 2. Specific conditions of column experiments performed

0.3 mM
Initial contaminant concentration variation 0.5 mM
(Fe-loaded zeolite content 20%, flow rate | ml/min) 08 mM
1 mM
Fl . o 0.5 ml/min
ow rate (seepage velocity) variation A
(Fe-loaded zeolite content 20%, 0i7nr1111/1{rr1ri1r11n
initial contaminant concentration 1 mM, Cr(VI) and Cd, respectively) 1.5 ml/min
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Fig. 2. Contaminant breakthrough curves at initial concentration of (a) 0.3 mM, (b) 05
mM, (c) 0.8 mM, (d) 1 mM, Cd & Cr(VI) each.
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Fig. 3. Cd & Cr(VI) removal at various contaminated solution flow rate as increasing in
pore volumes: (a) 0.5 ml/min, (b) 0.7 ml/min, (¢) 1 ml/min, (d) 1.5 ml/min.
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Table 3. Dapand Kap values determined by analytical fitting of experimental BTC data

using advection-dispersion equation.

Initial concentration variation (mM) Flow rate variation (ml/min)
Fe-loaded zeolite 20%, 1 ml/min Fe-loaded zeolite 209%, 1 mM
0.3 0.5 0.8 1 0.5 0.7 1 1.5
D ., (X107 0.49 17 34 16 15 2.4 16 48
K., 48.81 22.22 12.96 12.16 14.77 21.16 12.16 24.29
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