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The adsorption behaviors of strontium and cesium ions on fly ash, natural zeolites, and zeolites synthesized
from fly ash were investigated. The zeolites synthesized from fly ash had greater adsorption capabilities for
strontium and cesium ions than the original fly ash and natural zeolites. The maximum adsorption capacity of
synthetic zeolite for strontium and cesium ions was 100 and 154 mg/g, respectively. It was found that the
Freundlich isotherm model could fit the adsorption isotherm. The distribution coefficients (Ks) for strontium and
cesium ions were also calculated from the adsorption isotherm data. The distribution coefficients decreased with
increasing equilibrium concentration of strontium and cesium ions in solution. By studying the removal of cesium
and strontium ions in the presence of calcium, magnesium, sodium, potassium, sulfate, nitrate, nitrite, and EDTA
(in the range of 0.01 - 5 mM) it was found that these coexistence ions competed for the same adsorption sites
with strontium and cesium ions.
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Table 1. The producing districts and colors of korean natural zeolites used in this study

Symbol Producing districts Color
Kyungsangbug-do Kyeongju-shi )

NZY Yangbug-myun Yongdong-ri Light gray

NZD Kyungsangbug-do P(_)han.g'shl Namgu Light brown
Guryongpo-eup Doesin-1i

NZS Kyungsangbug-do Pohang-shi Namgu Light green

Guryongpo-eup Seogdong-ri
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Sample ARG, FeO7 Ti0, MnO  CaO MgO KO NaO P, LoF . o@  SVAl
NZY 658 1366 303 039 009 209 136 311 176 027 7182 938 425
NZD 6353 1277 126 024 001 225 083 27 18 005 143 10001 439
NZS 6568 1326 154 025 002 198 09 328 119 008 1170 99.94 437

*Total Fe
"Loss on ignition

Table 3. Chemical compositions of raw fly ash and synthesized products

Sample Treatment Compositions (wt%) ' .

Si02 AbO;  CaO FeO3  NaQ  Others'  LOI Si/Al
RAW 50.0 287 26 3.7 0.3 56 4.7 1.4
FAU 3 N NaOH, 70 °C 38.1 30.1 48 49 56 39 12.3 1.12

Na-P1 3 N NaOH, 100 °C 37 30.3 25 2.5 6.8 34 174 1.58
SOD 5 N NaOH, 100 °C 342 31.7 4.1 3.1 10.1 3.1 13.3 0.9
CAN 5 N NaOH, 160 °C 3386 25.9 2.2 2.2 156 2.8 12.4 131
ANA 1 N NaOH, 160 °C 40.3 258 2.1 2.1 142 24 125 1.38

*Sum of MgO, K20, TiO», MnO and P-O;
"Loss on ignition

1063



i

g .

W&ol

Table 4. Relevant properties of zeolites synthesized from raw fly ash

Adsorbent Surface area Single point area(m’/g) Maximum psore volume Pore size
Langmuir(m*/g)  BET(m’/g) (cm/g)
FAU 72.3 64.0 62.6 0.0334 97 A
Na-P1 349 330 26.8 0.0276 (193 A)
ANA 262 171 14.3 0.0120 (245 A)
SOD 15.2 9.7 79 0.0072 (264 A)
CAN 24.2 149 11.6 0.0108 (265 A)
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