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The removal performance of copper ion was studied using Na-P1 zeolites synthesized from Jeju scoria. The
scoria which is found in large amounts in Jeju Island, was sampled at four regions, Jeju-shi Bonggae- dong(A),
Pukcheju-gun  Hanlim-eup  Sangmyong-ri Mangoreum(B), Pukcheju-gun  Hanlim-eup Keumag-ri(C) and
Namcheju-gun Andeok-myun Dongkwang-ri(D). Synthetic Na-Pl zeolites used in this study were more effective
than natural zeolite and scoria for the removal of copper ion. The removal performances of copper ion decreased
in the order of Na-P1{(D) > Na-P1(C) > Na-P1(B) > Na-PI(A) among Na-Pl synthesized from the scoria
according to region. These results showed the same trend with cation exchange capacity(CEC) for each synthetic
zeolite, i.e., the synthetic Na-P1 zeolite with a higher CEC showed a higher removal performance. The effective
diffusion coefficients of copper ion by synthetic Na-P1 zeolites were one hundred and ten times higher than
those by a pure zeolite 4A and the zeolite A synthesized from coal fly ash, respectively.

Key words : scoria, zeolite, copper, adsorption, Na-P1
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=
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Table 1. The sampling regions and colors of scoriae
used for the synthesis of Na-Pl zeolites

Scorias Synthetic

Symbol Sampling region Color  Zeolite
. . . Dark

A Jeju-do Jeju-shi Bonggae-dong p Na-PI(A)

B ]e]u-aio Pukche]uigun Hanlim Yellowish Na-P1(B)
—eup Sangmyong-ri Mangoreum brown

¢ Jeju-do Pukcl}eju—gun .Hanhm Reddish Na-P1(C)
—eup Keumag-ri brown

Jeju-do Namcheju-gun Reddish
D Andeok-myun Dongkwang-ri  brown Na-PLD)

Table 2. Cation exchange capacity(CEC) of scoriae
and Na-P1 zeolites synthesized from those

Scoria CEC Syntheric Na-P1 CEC

) (mea/100g) zeolites (meq/100g)

A 6.1 Na-P1(A) 162.5

B 34 Na-P1(B) 1713

C 3.1 Na-P1(C) 1738

D 4.1 Na-P1(D) 235.1
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Fig. 1. Copper uptake profiles by WNa-Pl(A) at
nonadjusted pH (zeolite weight: 0.1 g/500 mé;
particle size: 200/270 mesh).
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Fig. 2. Comparison of copper ion uptake(g.) by Na-P1
synthesized from scoria with region at non-
adjusted pH (zeolite weight: 0.1g/500 mL;
particle size: 200/270mesh; copper ion concentration:
0.4 mM).
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Fig. 3. Comparison of copper ion uptake for Na-
P1(D), scoria D and natural zeolite(DA) (copper
jon concentration: 0.2 mM adsorbent weight:
0.1 g/500 mL; particle size: 200/270 mesh).
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mM; particle size: 200/270 mesh).
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Table 3. Freundlich and Langmuir isotherm param-
eters for the removal of copper ion by Na-P1
zeolites at pH 4, 5 and nonadjusted pH

Freundlich .
Langmuir parameters
Jeolite parameters
. 5 Gimax R
K 1/n F (pmolefg) P r
Na-PI{(A)
pH 4 0339 0.152 09657 0281 1003 0.9540
pH 5 0588 0.184 09874 0490 479 09177
nonadjusted pH 0.617 0.158 0.9851 0518  68.7 0.8962
Na-P1(B)
pH 4 0388 0166 09734 0313 100.8 0.9485
pH 5 0617 0.150 09612 0522 728 0.9017
nonadjusted pH 0.657 0.141 0.9927 0353 923 0.9055
Na-P1(C)
pH 4 0405 0.152 09615 0327 136405013
pH 5 (0643 0.140 09831 0545 891 0.9126
nonadjusted pH 0659 0.113 09872 0567 150.7 0.8916
Na-P1(D)
pH 4 0491 0.120 09809 0437 776 0.9504
pH 5 0716 0.066 09904 0636 1482 0.9003
nonadjusted pH 0.868 0.091 0.9922 0780  140.9 0.9528
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at nonadjusted pH (zeolite weight: 0.1 g/500 mL.
zeolite size: 200/270 mesh).
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Table 4. Effective diffusion coefficients of copper ion
for synthetic zeolite at nonadjusted pH

Synthetic Zeolite = Slope Difem*/sec)
Na-P1(A) 09388 -00957  524%10 Y
Na-P1(B) 0.9640 00845  443x10 "
Na-P1(C) 09457 00884 amax10"
Na-P1(D) 09724 -0.071 389% 10"

“obtained for the solution containing copper ion

concentration of 0.5 mM and 0.1 g of synthetic zeolite
with the particle size of 200/270 mesh.
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