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Various kinds of zeolites, such as analcime (ANA), cancrinite (CAN), Na-P1 and sodalite octahydrate (SOD)

could be synthesized from Hwangto by hydrothermal reaction in a high-pressure vessel.

The adsorption

characteristics of Cu(ll) and Cd(Il) by Hwangto and its synthetic zeolites were investigated using the chemical and

electrochemical surface parameters of these adsorbents.

The heavy metal adsorptivity among the adsorbents

decreased in the following sequences: Na-P1>SOD > ANA > CAN > Hwangto. This sequence was the same with
the values of surface site density (Ns) of these adsorbents and was correlated inversely with the values of pHpzc
{pH of the point of zero charge) and the values of K,i(int) (intrinsic surface deprotonation constant) of the
adsorbents for synthetic zeolites, i.e., the adsorbents with higher values of Ns and with lower values of pHpzc and
Kafint) for synthetic zeolites showed higher heavy metal adsorptivity. With increasing pH, the heavy metal

adsorptivity

increased greatly between pHpzc and pH 6 or 7 because of the steep increase of negatively charged

sites for synthetic zeolites, but for Hwangto, it increased broadly because of slow increase of negatively charged

sites based on its lower surface sites.
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Table 1. The conditions of zeolite synthesized from
Hwangto by hydrothermal reaction
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Table 2. Experimental
adsorption

condition of heavy metal

T Synthesis NaOH
ype temperature concentration
SOD 90 ~ 100 °C 1~2M
(sodalite octahydrate) 110 ~ 130 °C 3~5M
. 130 °C 2M
ANA (analcime) 140 °C o4 1 ~9M
Na-P1 120 °C 1M
. . 140 ~ 150 °C 5M
CAN (cancrinite) 160 °C 4~5M

Items Condition

001 M NaCl
[Cu™1=83x10°M
[Cd"1=65x10°M

0.1 g/50 mL (200/270 mesh)
3~10

25 °C

Ion strength

Heavy metal
concentration

Adsorbent amount
Solution pH

Temperature
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Table 3. Physicochemical properties of Hwangto and
its synthetic zeolites

ANA CAN Na-Pl1 SOD Hwangto
265

CEC, meq/100g 70 115 300 15

Asp, m7/g 80 205 102 231 84
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Fig. 1. Model of zeolites synthesized from Hwangto.m
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Fig. 2. The zeta potential of Hwangto and its syn-
thetic zeolites (ANA, CAN, Na-P1, and SOD)
with pH.

Table 4. The pH of point of zero charge (pHpzc) of
synthetic zeolites
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Table 5. The surface protolysis constants and surface
site density (Ns) of adsorbents

Synthetic zeolites pHzpc
ANA 4.96
CAN 5.20
Na-P1 4.76
SOD 4.80

Parameter [Hwangto ANA CAN Na-P1 SOD
pKa(int) - 37 38 371 37
pKa(int) 400 610 65 570 590
Ns(site/nm®| 107 525 337 1559 7.79
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