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Abstract: The characteristics of mass transfer in an inorganic ion exchange system where Cs and/or Sr are separated
by means of zeolites was investigated. Experimental work to separate Cs or Sr was carried out for Cs—~AW300 and Cs—
AWS500 systems in case of Cs whereas for Sr—4A and Sr-13X systems in case of Sr. The experimental conditions were
chosen as follows in the batch type separation : temperature 25, agitation speed 300rpm, amount of zeolite 4g, volume
of solution 0.5 ¢, and concentrations of solution 1000ppm, 2000ppm, respectively. As a result, it was found that the mass
transfer rate is controlled mainly by the liquid film diffusion. The mass transfer coefficients in the film were found to be
in the range of 107*~10%cm/sec, while the apparent diffusivity inside the particles was found to be in the order of 10-*

cm?/sec.
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Fig. 1. Typical isotherm.
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Table 1. Chemical Compositions and Physical Properties of Some Zeolites

Zeolite Chemical Composition Void Volume(-) | Density(g/cn®) Channel System
Na A Na, [(Al0,)1,(Si0,)1,] 27H,0 0.47 1.54 3 dimension
Na X Nags [ (Al0,)55(Si0,)105] 276H,0 0.50 1.43 3 dimension
AW300 Nas [(AlO,)s(Si0,)4] 24H,0 0.28 1.80 2 dimension
AW500 Na, [(AlO,),(Si0,)s] 13H,0 0.48 — 3 dimension
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Table 2. Experimental Values on Properties of Some Zeolites

Zeolite Average Particle | Apparent Density | Specific Surface Pore Size Micropore Volume
- Diameter (cm) (g/cm®) Area (m¥/g) (A) (cc/g)
4A 0.0336 0.73 13.625 73.838 0.0024
13X 0.0336 0.66 571.665 18.042 0.2448
AW300 0.0336 0.75 35.779 102.440 0.0037
AW500 0.0336 0.68 385.256 24.947 0.1466
AgetolEE Ao lem’e] T AT A
FA7b AN A E4sdy, wEwd ol o i
(specific surface area) ¥ A|3=7)(pore size) = N, ; A 13)(‘_5r
7b2 2ol 98 BET(Brunauer Emmett Teller) ] 05~ o
ol o7 FAstddch A7] A aiA doixl gt ~
£& Table 29} 7t} =T
L AAF = AHe]-8- EFA)ekal CsCl 2 SrCl, - 6H,0 0k
& 2540l 27 49474 Qs (22 1000ppm, oosk
2000ppm) 2 A 23] ARE-3tds, AP 3FEAM C
Mo sdstgdon), NRAAE 53, 108, 20, _
304, 40%, 504, 604, 80+, 12089 71402 A
0.01 ! 1 1 1 1 1 | L

#Hstodch gd9 FriAe Cs9 734 AA(atomic
absorption spectrophotometer, Model ; Varian AA475)
2 #4383, Sre] A%+ ICP(induced couple plasma
spectrophotometer, Model : Jobinyvon JY38 plus)& A}
$3he] EAselr)

4 MEZD Y DE

4.1. Z87| |

dutA o 2 o)Wyl Avt U FAH(film dif-
fusion)ell ojafAlut AAEH A gefo]eg} L7t
HE A te} Ao ZRE oA In[1-F(t)]
o}o] A Ae] 24 (curvillinear) HEl 2, <)} W &
Abell s Ant AA=Ew A4 e Jehlisy),
AL 249 wEkEE(>1,000 RPM) 22614 Al
& Y3t A ] AL S E FA)51, o
kW &4k e AlF-34t(pore diffusion) ¥ EwE
At(surface diffusion) 0. FEI}=d o]& 2% 7
2jste] ZB7] FAASFE bt

£ At sizk Wl A7) a4AS D, e
Fig. 2 ¥ Fig. 33} 7o) A& A7} to} In[1-F(t)]
o] AZAANN dojzl 7] EI|ERE dglon,
2 A#AE Table 33 v} 2zt 2000ppme
AW300-CsAlo| A= A gt Ale] Beko @ Dgte +

T3, A4YU A4, 1993

10 20 30 40 50 60 70 80
Time(min)

Fig. 2. Plot of In(1—-F) vs time at 25C and
300rpm(C,=1,000ppm).
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Fig. 3. Plot of 1n(1—F) vs time at 25C and
300rpm(C,=2,000ppm).
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Table 3. The Values of Apparent Diffusivity at 25°C, 300rpm
Initial Solution Cs ion Sr ion
Concentration (C,) AW300(cn?/sec) AW500(cn?/sec) 4A(cm¥/sec) 13X (cn?/sec)
1,000ppm 1.11x10°® 2.37x1078 1.54 %1078 3.16x1078
2,000ppm — 1.84x10°% 1.39x10°® 2.24x1078
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Table 4. The Values of K and B

System Equilibrium Constant
Constant, (K) (B)
AW300-Cs 0.2243 0.6942
AW500-Cs 0.1616 0.9177
4A-Sr 0.0756 1.7204
13X-Sr 0.1034 24915
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Table 5. The Values of Mass Transfer Coefficient in Liquid Film at 25°C, 300rpm

Initial Solution Cs ion Srion
Concentration (C,) AW300(cm/sec) AW500(cm/sec) 4A (cm/sec) 13X(cm/sec)
1,000ppm 4.24 x10™* 1.49x107? 4.16x10™ 1.87x107?
2,000ppm - 1.73x107? 751x107* 1.99x 1073
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Fig. 4. Comparison of the experimental data with
the theoretical result for the AW500-Cs
system at 25°C and 300rpm(C,=1,000ppm, {
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Fig. 5. Comparison of the experimental data with
the theoretical result for the 4A-Sr system
at 25°C and 300rpm(C,=1,000ppm, {=4).
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Fig. 6. Comparison of the experimental data with
the theoretical result for the 13X-Sr system
at 25°C and 300rpm(C,=2,000ppm, {=9).
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