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Abstract

The adsorption characteristics of Sr and Cs ions were investigated by using PS-zeolite beads prepared by immobilizing
zeolite with polysulfone (PS). The adsorption kinetics of Sr and Cs ions by PS-zeolite beads was described well by the
pseudo-second-order model. The maximum adsorption capacities of Sr and Cs ions calculated from Langmuir isotherm model
were 65.0 mg/g and 76.4 mg/g, respectively. In the binary system of Sr ion and Cs ion, the adsorption capacities of each ion
decreased with increasing mole ratio of mixed counterpart ion, and Cs ion showed the higher hinderance than Sr ion. We
found that thermodynamic properties of Sr and Cs ions on absorption reaction were spontaneous and endothermic at 293 to
323 K.
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Fig. 1. Effect of contact time for the adsorption capacities of (a) Sr ion and (b) Cs ion by PS-zeolite beads (PS-zeolite = 2
2/0.2 L, temperature =20 C).
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Table 1. Kinetic data calculated for the adsorption of Sr ion and Cs ion by PS-zeolite beads

Pseudo-first-order Pseudo-second-order
lons Co ki Qe ) ko Qe )
(1/hr) (mg/g) ' (¢/mg hr) (mg/g) '
200 0.1401 42.15 0.9577 0.0065 45.39 0.9991
300 0.0904 45.01 0.9771 0.0046 67.69 0.9996
St 400 0.0767 45.99 0.9806 0.0039 66.18 0.9992
500 0.0841 48.38 0.9749 0.0034 68.89 0.9994
100 0.0533 5.28 0.5965 0.0720 20.98 0.9996
200 0.0587 13.10 0.7445 0.0278 39.48 0.9996
Cs 300 0.0665 25.06 0.8970 0.0119 57.12 0.9992
400 0.0843 27.16 0.8422 0.0139 66.22 1.0000

500 0.0955 37.24 0.9212 0.0085 72.15 0.9999
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Fig. 2. Isotherm plots for the adsorption of (a) Sr ion and (b) Cs ion by PS-zeolite beads at different temperatures.
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Table 2. Langmuir isotherm parameters for the adsorption of Sr ion and Cs ion by PS-zeolite beads

1Fo] Sr o] 2=}
Srit} Cs 01394 oleRIAE
0] Z}ZF1.13 A W 1.67 AL Z Sr 0] 20] Cs 0]29] vt

st oAt 5
4o] 574 5o kit

lon Temperature ke qm 2
) (L/mg) (mg/g)
293 0.2128 65.0 0.9989
Sr 308 0.2327 69.8 0.9995
323 0.2531 73.4 0.9988
293 0.0561 76.4 0.9988
Cs 308 0.0656 79.4 0.9971
323 0.0740 83.6 0.9934




Polysulfone ©. 2 A|Zeto| EE 1145}5} A 22 PS-zeolite B]=90]] 2Jg} Sr 0|2 W Cs 0] 29] Z2 EA]

80

60

R
=)
£ 4041
@
o
® Cs/Sr=0
20 4 O Cs/Sr=0.5
v Cs/Sr=1
A Cs/Sr=2
—— Langmuir
0 T T T T
0 50 100 150 200 250
C,, mg/L
(a) Sr

80

60

675

2
{2
£ 40
d
® Sr/Cs=0
O  Sr/Cs=0.5
207 v SrCs=1
A 8r/Cs=2

—— Langmuir

50

T T

100 150
C,, mg/L

(b) Cs

T

200

250

Fig. 3. Binary component isotherm for the adsorption of (a) Sr ion and (b) Cs ion by PS-zeolite beads (PS-zeolite = 0.1

2/0.2 L, temperature = 20 C).
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Table 3. Isotherm parameters for the adsorption of Srion and Cs ion by PS-zeolite beads

) of

Ion Ratio e m r
(L/mg) (mg/g)
Cs/Sr=0 0.2128 65.0 0.9989
Cs/Sr=0.5 0.4692 49.0 0.9960
S Cs/Sr=1.0 0.4282 42.4 0.9999
Cs/Sr=2.0 0.1259 37.7 0.9953
Sr/Cs=0 0.0561 76.4 0.9988
Sr/Cs=0.5 0.0386 72.8 0.9970
o Sr/Cs=1.0 0.0266 70.1 0.9981
Sr/Cs=2.0 0.0267 52.7 0.9942
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Table 4. Thermodynamic parameters for the adsorption of Sr ion and Cs ion by PS-zeolite beads

fon AH AS A G(kJ/mol)

(kJ/mol) (J/mol'K) 293K 308 K 323K
Sr 455 39.84 -7.13 172 -8.32
Cs 7.27 41.55 -4.90 -5.53 -6.15
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