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Abstract: Natural zeolites which were known to occur in sedimentary clinoptilolite, were treated by thermal and
chemical methods, and their adsorption characteristics of Cu(1l) were studied. Analyses by FT-IR, S. E. M, TGA/DSC,
and XRD showed that the adsorption capacity of Cu(Il) on the zeolite decreased gradually at the temperatures of
above 400°C. The zeolites, which treated with NaOH and NaCl, show higher absorbility in acid solution. The adsorption
rate of Cu(Il) in the presence of surfactants(LAS, POE AE) on the thermally or chemically treated zeolites varied de-
pending on pH, anion or nonion surfactants.
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Table 1. Description of Zeolite Sample

Eo AHEAA £44 HelA Cu(ll) F254 851

Table 2. The Operating Conditions for XRD Meas-

- ; — urements

Species Clinoptilolite
) RS An°

cedrence Guryongpo-Daebo Range 265"~ 40
Localty Target(A=1.5424) Cu Ke
Deposit type | Berial diagenetic Voltage-Current 30kV-30mA
Framework | Alumino-Silicate Slit 1°-0.15mm-1°
Physical i i

yaiea Beige to greysh color, flaky fracturing Scanning Speed 10deg//min
characters
Associated 3.1.2. &tEtAE| AlE9 ZHY

Cristobalite, tz, Feldspar, Smectit e - .

minerals ristobalite, Quartz, Feldspar, Smectite 55t 2= HCl, NaCl, NaOH #2] 2@ NaOH 7}
Typical unit dxaE st

Nag[ (Al0)¢(Si0:)5] - 24H,0

cell contents

Na+K>Ca+Mg; Si/Al=4.6
Si0,/(AlOs+Fe05)=4.5

Variations
Al0;+Ca0+Fe0;+K,0+NaO
+Mg0=20.5(%)
Monoclinic, a=7.41, b=17.9, ¢=15.85,
System[ 4] ,
B=9129
Habit Tabular, Lamella or platy
Specifi
peaitic 2.17
gravity
Optical L.
. Biaxial(-), @=1.476, 8=1.479, y=1.479
properties[ 4]
e Channels with water, exchangeable
cation
. o [on exchange at low temperature
Properties

(100°C at most)
o Adsorption of Heavy metals and

Ammonium ion

Agk T ALox] AZ3Fe] Helium-Neon 632nmel]
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Table 3. Samples of Wastewater

Wastewater Reaction conditions
Cu(O)* 10ppm 200ml
{Cu(1l) 10ppm+
LAS** 20ppm} 200ml
{Cu(1l) 10ppm + POE
AE(7mo1)*** 20ppm }
200ml

* CuS0,-5H,0
** Linear Alkylbenzene Sulfonate-Na(Anionic sur-

Zeolite 0.5g of
sample, 20,

130rpm, 30min
where, pH 1, 3, 5,
7, respectively.

factant)
***¥ Polyoxyethylene Alkylether(7mo1)(Nonionic sur-
factant)

3.5, AIRIY/HE2EM (DSC/TGA)

A7te] Agetole AEd ALE Purgesty 10T
/mine 2 900°C7H=] &84 A (Thermal analyst 2100;
TA Instrument, US.A.) 2 &3t

3.6. ¢o|2 wEEao £

oko)-2 w3kgek(Cation Exchange Capacity; CEC)
& Schllonberger-Simon[12]¢] Whjol} e} 2b7+9)
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Fig. 1. X-ray diffraction patterns of heated zeolite
samples at various temperatures.
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Fig. 2. X-ray diffraction patterns of zeolite samples
treated chemically.
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Fig. 3. FT-IR spectra of heated zeolite samples.
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Fig. 4. FT-IR spectra of zeolite samples treated
chemically.
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Fig. 5. Scanning electron micrographs of natural zeolite heated at various temperatures.
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Table 4. CE.C Values of the Natural, Heated and
Chemically Treated Zeolites

Samples of zeolite CEC(meaq/100g
of sample

Natural 139.5
100 144.2
200 148.9
Heated 400 135.1
Temp.(C) 800 1003
(2hr) 800 505
920 85
3M-HCl 80.3
Chemically 5M-NaOH 235.5
treated 10%-NaOH(90C) 320.6
Saturation NaCl 180.9
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LT e

4.3. 7Y 53N U Yol wtEat
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Fig. 9. Net counts measured by SEM -EDS of
elements (Na, Mg, Al, Si, K, Na) for the

natural and chemically treated zeolites.
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Fig. 11. Removal(%) of Cu(II) by the heated zeolites at various pHs [ A; no surfactant, B; LAS (20mg/ ¢ ),

C; POE AE(7mol)(20mg/ ¢)].
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Table 5. Freundlich parameters and amounts of Cu

() adsorbed by zeolite samples

Zeoli k d
eolite samples 1/n (/o) |(me/e)

Natural 0.18 | 0.155 | 10.8

100 0.2 | 0170 | 11.0

200 0.2 | 0157 | 104

Heated 400 0.22 | 0.095 | 100

Temp.(C) 600 0.23 | 0096 | 7.0
(2hr)

800 0.28 | 0.033 | 22

920 0.3¢ | 0.017 | 1.0

3M-HCl 0.42 | 0.100 2.4
5M-NaOH 0.16 | 0.232 | 119
Chemically | 10%-NaOH

treated (90¢C)
Saturation

NaCl

0.13 | 0.180 | 11.9

0.10 | 0.130 | 118
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