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2 9 g AFdHE 4E Ageols 3 I A ¥ PA ALol=E olgaho} wapsldl ol Y= Cs,
Sr ol&g ejshed FHAE Fof 25 AgiolEel v olemBARA, olLTVE P ol J%L wAE We 5
& 235 HA9 Ageols A4 Bel2AL ARatd 3HE T oleTaEA Qo] Cs2) AL AW5008,
Sre] 7% 13X o] 713 $8 A3E Jehlglet. AW500-CsA, AW300-CsA|, A4t A &elo]e-CsA 2 4A-Sr7A,
13X-SrAle) LEdse LAY A5} 4ASA B A ALolE-CoAE At xst FAE BAS byl
th o3 4AY Ageol=k £E F7bol e Srolee) $EE 27h % mulilayer Fael ko] olemuFo] F7H
72 ek BYAUAA £99) pHel S, Kohe) ARBAT Tasid 2 A3} pHe| Zohel miat Kgte) 37b8
Bl =8 F44A pHE 2~3 ool M ekt o] £HHd AR eyttt AWS00-CsAe] A4 Kot 10°n
/g, 4A-SrA 4 13X-SrAl9 4% K= 10°~10'cn®/ g AEES vJehujde}.

Abstract: This study showed the adsorption behavior of Cs and Sr into the inorganic ion—exchanger zeolites such as
4A, 13X, AW300, AW500 and natural. It was found that the best type of zeolite is AW500 for Cs and 13X for Sr in
terms of ion—exchange capacity. The temperature effect was also examined for the following systems:AWS500-Cs,
AW300-Cs, natural zeolite-Cs, 4A-Sr and 13X-Sr. Experiments showed that the effect of temperature on the ion—ex-
change capacity is negligible in all cases except for the systems of 4A-Sr and natural zeolite~Cs. The enhancement in the
ion-exchange capacity for 4A-Sr would be caused by the Sr ion movement and the multilayer adsorption due to the
heterogeneous characteristics of ion-exchange site. The distribution coefficient was increased with pH of the solution
which is in equilibrium with zeolite particles. The values of K, in the systems of AW500-Cs and 4A-Sr were found to be
about 10%m*/ g and 10°~10%m*/ g respectively.
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Table 1. Chemical Compositions and Physical Prop-
erties of Some Zeolites

Void .
) ) » Density | Channel
Zedlte | - Chemical Compasition V‘zh_”;le (g/er’)| System

Na A |Nag(Al0)n(Si0)o2THO | 047 | 154 |3 dimension
NaX | Nag[(Al0)s(Si00)276H0| 050 | 143 |3 dimension
AW300 | Nag] (IO, (50, Jol4HO | 028 | 180 |2 dimension
AWS00 | Na (AIO)(SO)J3HO | 048 | - |3 dimension

SEEREE LR T

B Q7oA AHgsle Ageteles Ak Ore
Chemical(F)AF A|F9] A AgeholE 4 w5
Union CarbideA} A|E¢] 1/16¢1# Linde 44, 13X
(faujasite), AW300(mordenite), AW500(chaba-
dte) 522 o|F UCAH A%L o 20~30%¢)
binder& §f3la glod, o]F EHste A4314
3 Z7e] AgetelEL AHEA FRTl AAAA
44 AAHT F, Axsty FETFE AA
A87) slsted NHCI E34A(F% :79.3%, 25
T)ol 944 sl 2Z7](desicator) o] BEs}e] o]
PEres

2 ggALelEe A 24 % 4L
Table 13} 7} 9].

AgetelES sztzrle AL A 40
~60mesh Ax 9 JA=7)E AWsle] FFFpo=E
TF3on, é‘.‘i‘Jl‘%}E(apparent density) = dAgke]
A&eto]ES diA-o] Lo 9l FFALAH AHA
A7} X}?‘lﬁ}r o2 EAsge, wzHA
(specific surface area) W A3 =L7]|(pore size)=
N7k~ &3 213 BET(Brunauer Emmett Teller)
el 97 24senh 47 24 gaq ol
52 Table 29} 7t}

fAAzE AbegEF Al CsCl 2 SrCLEH,0
2 2540 2% 4444 9955 gaoz A
zoho] A43ez, AP A Aoz 445
gdon, B4 Cso]29 7% A A(atomic ab-

Table 2. Experimental Values on Properties of
Some Zeolites

Average |Apparent| Specific | Pore |{Micropore
Particle | Density | Surface | Size | Volume
Diameter Areg
(em) |{(g/en’)| (ni/g’ | (A) |(cc/g)
4A 00336 | 073 13.625 | 73.838 | 0.0024
13X | 00336 | 066 |571.665| 18042 | 0.2448
AW300 | 00336 | 0.75 35.779 | 102.440 | 0.0037 -
AW500 | 0.0336 068 | 385256 | 24.947 | 0.1466
Natural | 0.0336 0.88 83.758 | 32.106 | 0.0265

Zeolite
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Fig. 1. Vibrations of selectivity coefficient on Cs
with solution equivalent ratios at 25C (total
solution concentration: 1,000ppm).
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Fig. 2. Vibrations of selectivity coefficient on Sr
with solution equivalent ratios at 25°C (total
solution concentration: 1,000ppm).
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Table 3. The Values of q. and K

Temperature | Maximum adsorption | Equilibrium
System capactty, ge constant, K
() (mey/g)

AW300-Cs 25 1.288 1.196
AW500-Cs 25 1.769 1.058
4A-Sr 25 2639 5.063
50 3.297 2.128
13X-Sr 50 3.678 3.764
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Fig. 3. Equilibrim isotherm of Cs on zeolite AW500
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Fig. 4. Equilibrium isotherm of Sr on zeolite 4A
with adsorption temperature.
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Fig. 5. Equilibrium isotherm of Sr on zeolite 13X
with adsorption temperature.
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Fig. 6. Equilibrium isotherm of Cs on natural zeolite
with adsorption temperature.
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Fig. 7. pH of the solution after equilibration with
temperature in the AW500-Cs system.
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Fig. 8. pH of the solution after equilibration with
temperature in the 4A-Sr system.
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Fig. 9. pH of the solution after equilibration with
temperature in the 13X-Sr system.
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Fig. 10. pH of the solution after equilibration with
temperture in the natural zeolite-Cs system.
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