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Characterization of Natural Zeolite for Removal of Radioactive Nuclides
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ABSTRACT : The four natural zeolites collected in Pohang and Gyeongju area, Kyungsangbuk-do,
Korea, were characterized by XRD, XRF, DTA, TGA, and CEC analysis. The primary species of these
zeolite are heulandite, modenite, illite, and illite in Kuryongpo (Ku), Pohang (Po), Yangbuk-A (Ya-A),
and Yangbuk-B (Ya-B) samples. The XRF analysis showed that the four zeolites contain Si, Al, Na, K,
Mg, Ca, and Fe. Cation exchange capacity of Kuryongpo (Ku) zeolite was the highest compared to
other zeolites.

The adsorption capacities of Cs and Sr in the four natural zeolites were compared at 25 C. On the
basis of adsorption data Langmuir and Freundlich adsorption isotherm model were confirmed. The
equilibrium process was descried well by Langmuir isotherm model. This study shows that Ya-A
zeolite is the most efficient for the Cs™ and Sr** ion adsorption compared to the other natural zeolites.
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Table 1. The producing districts and colors of natural zeolites

Symbol Producing districts Color
Ku Kuryongpo-ri Mt. 111 Kuryongpo-eup Nam-gu Pohang-si light green
Po Imjung-ri Mt.8 Janggi-myeon Nam-gu Pohang-si light brown

Ya-A Yongdong-ri Mt. 31 Yangbuk-myeon Gyeongju-si light grey

Ya-B Yongdong-ri Mt. 80 Yangbuk-myeon Gyeongju-si light grey
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Table 2. The mineral content in natural zeolites
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X-ray diffraction patterns of natural zeolites. H: heulandite, M: mordenite, C: clinoptilolite, I: illite, Q:

Sample Mineral Heulandite Clinoptilolite Mordenite Illite Quartz
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Table 3. The elements of natural zeolites

Sample Element Na K Mg Ca Fe Si Al
Gu wt% 1.17 7.84 1.21 7.75 3.15 64.65 12.55
Po wt% 1.26 6.24 1.04 6.59 3.87 64.35 13.53

Ya-A wt% 1.57 9.,02 0.76 5.92 2.98 66.20 11.55

YA-B wt% 1.57 8.97 1.12 5.45 4.62 64.78 11.56
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Fig. 3. Sorption kinetics of Cs on natural zeolites.
Table 4. The CEC of natural zeolites T g 4 A STolE FH 2 2}
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Po 108.1
Ya-A 130.8
Ya-B 127.0
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Table 5. Isotherm constants for adsorption of Cs and Sr on natural zeolites

Langmuir® constants Freundlich® constants
Ion Sample
Qu(mg/g) b(L/mg) R’ Ke(mg/g) N R?
Ko (22(.)513221;° (8:(1)349;‘1‘) 0.9757 ;ﬁgij) (8:3?22) 09741
P G | oo | O | owm | ooe | 7
C
| oA (212.;165340) (8:(5)%) 09910 (ﬁiizéﬁ) (823;22) 0.9479
YeB (229;42352 17) (8:(1)3346‘) 09757 {éﬁig?% (8j§?§2) 0.9741
K| Qun | oo | OO | o | oomy | 0
| R | g
Sr
oA (223.512351413) (giﬁigfl) 09921 ((9)3232) (8})??;’; 0.9487

*ge = [QobC.)/[1+bC,], ge is the equilibrium adsorbed concentration, C, is the equilibrium solution concentration,
Qo is the maximum adsorption capacity, b is the equilibrium constant
°qe = KxC,", e is the equilibrium adsorbed concentration, K is the adsorption capacity at unit concentration, n is

the adsorption intensity
“std. error
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