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Abstract — In order to separate strontium selectively from a calcium contained solution, supported liquid membranes(SLM)
were prepared and their characteristics of permeability for strontium were investigated. The contents of carriers, dicyclohex-
ano-18-crown-6(DC18C6) and dinonylnaphthalenesulfonic acid(DNNS) in SLM affected the péityneadithe selectivity
of strontium. When the concentration of nitric acid in the strip solution was higher than 3 N, the selectivity of strontium
declined due to the increasing permeability of calcium. The permeability and the selectivity of strontium did not showed
remarkable variation in the wide range of the ratio of strontium to calcium concentration in the feed solution. The optimal con
dition of SLM prepared in this study was observed to be DC18C6 0.1 M and DNNS 25 mM. Using the SLM, the relative
removal ratio of strontium to calcium was 93.3%.
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Fig. 1. Schematic description of counter facilitated transport of metal
ion through a SLM.
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Fig. 2. Chemical structures of DC18C6 and DNNS.

Table 1. Compositions of feed and strip solution

Feed solution Strip solution
Component Sr(NQ,, Ca(NQy), 1-5 N HNGQ,
pH 6.5-7.0 <0
Concentration of $f 10-20 ppm -
Concentration of C4 20-2000 ppm -

stst=8t w39 45 20014 8H

CTA 0.15 gr in CHClz 20 ml

[ solubilization for Zhr

A 4

0.01 - 05 M DC18C6 in CH2Clz with NPOE 1 ml

«+— stirring for 30 min
y

0 - 0.1 M DNNS within CHClz

synthesized membrane solution

Fig. 3. Preparation of the supported liquid membranes.
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Fig. 4. Apparatus used to perform membrane permeation experiments
with flat-sheet SLM.
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Table 3. Distribution coefficients for various SLM

Ky log ky
ce? SP ca#*  SP*
0.05 M DC18C6 & 50 MM DNNS 27.2 372.4 1.44 2.57

SLM with

0.1 M DC18C6 & 50 mM DNNS 100.9 4094 201 361
125 MM DNNS & 0.1 MDC18C6 - 784.7 - 2.89

25 mM DNNS & 0.1 M DC18C6 67.35 16568 183 422
0.1 MDNNS & 0.1 M DC18C6 2860 101915 346 501
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Table 2. Physical characteristics of SLM with various condition by BET method

No. SLM with Langmuir surface areaffg) Total pore volume(cc/g) Average pore size(A)

1 noDNNS&O0.1MDC18C6 2139 0.163 12.99

2 50 mM DNNS & 0.1 M DC18C6 2831 0.2253 12.97

3 100 mM DNNS & 0.1 M DC18C6 523.8 0.067 7.534

4 50 mM DNNS & 0.01 M DC18C6 458.1 0.074 7.789

5 50 mM DNNS & 0.3 M DC18C6 1122 0.127 12.85

6 No. 5 after carrier extracted by Iso-propylalcohol 11580 0.786 14.38

7 only CTA 15040 1.319 14.55
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Fig. 5. Profiles of pH and counter facilitated transport of SF* through

a SLM at 25 mM DNNS and 0.1 M DC18C6.m: pH profile in

strip solution, ®, O: Sr?* concentration in feed and strip solu-

tion[12].
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Fig. 6. Semilogarithmic plot of metal ion concentration with the con-
tacting time through SLMs with the various content of DC18C6.
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Table 4. Membrane permeability of metal ions with the content of DC18C6
in SLMs at 50 mM DNNS

Permeability(x10* cm/sec)

Content of DC18C6(M)
for Sr for Ca
0.01 11.5 9.52
0.05 4.40 0.099
0.1 6.94 0.321
0.3 9.19 0.613
0.5 10.2 2.63

2ol g Aeiz Q) g o S A deEA JvH13]. &
3] Butler?] -7el4] DC18CE Z-po] 2B} 2EEFO|23} ul9)F
S| o)) 19 7ek 2343 (complexE B4 stk wE ) [5]. =3
Lehn® DC18C@®1 23 Z¢px 2EEE 9 22 A A4 (formation
constantg 717} 1%} 160%} o] *%%}0:1 Zr4r(0] 217 100 pm)
#I 2EEE(]29A 118 pmp] o &Rt o] fAR E st
DC18Ce> ZEZF] thaf nl-¢- ﬁ“:—‘i A& %ﬁ%ﬂ*v}[m. upEbA] &
Ao Al e & 3%e] DC18CeF =R/t miet Fxlger
HHolE FAEsE Sl slovt A Wi_@i DC18C6 5%/t
FHEA 2ERFH Zgol] FREIF AL 4T Aol E fA]5
2 e Ao Uelyti(Table 4).

Z22v} DC18CEE #14] T3l X] 1-2(0.01 M) ko] Aol
F&o| 8] FErL @A 23 FHE AL A9 Qe JeE Vet
et o2 T o] A %‘ T+ Atk 422l DC18CH]
EAEA gom AEEEN 4w F F40lRo] Fol& 2AE Tt
A3 $l= DNNS &Jajrint Ferus, sadds 39 &
TFaz0] R FEAR oJ8f EgEo] WA ﬂoi = ==

A

= i rlo

1}

te FH=s vepdh
124 DC18CE| H7FHH 5 o] 9] Aol fefstA sa m
2] DNNSQ‘r AT BAA BARNRE R ﬂrﬁﬂf—_ FA v =4
oj2g AEHo R £PAZITAL & 4 At &, DNNSE w40] 2]
EJ}Eoﬂ 23 AR FFE vA|v] DCL8CE: o 1—8-‘4 Fwd 7
HHoz gofslr|ire A8A4S 2480 28 & < At o9
2 A= Fig. 7 Table 814 H& EHsiA & < .

Fig. 72 2 24kl DNNSY F sy} F4o]29) 7% )X
= G s S Slolnk omf A3 HHRe DC18CE] i
£ 0.1M=2 445 3t DNNS F=S 0-0.1 M2 H3S Fof A%
stalon] Zze] o] the) A7k Wt whE F&ol s AF
FA=E YeR gl DC18C6

E

57 DNNS =3 & F40]e

No DNNS(Ca®")
No DNNS(S™) v
DNNS 125 mMWCa™) .
DNNS 12.5 mM(S”) v
DNNS 25 mM(Ca™))
DNNS 25 mW(S™") .
DNNS 50 m(Ca™)

DNNS 50 mMW(S™")

DNNS 100 mM(Ca™)
DNNS 100 mM(SF”)

InqM>"1, 1M1y

34

¢ o4 Pp>e O nn

[ 1 2 3 4 5 6 7
Time (hr)

Fig. 7. Semilogarithmic plot of metal ion concentration with the cor

tacting time through SLMs with the various content of DNNS.
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Table 5. Membrane permeability of metal ions with the content of
DC18C6 in SLMs at 0.1 M DC18C6

Permeability(x10* cm/sec)

Content of DNNS(mM)
for Sr for Ca
0 0.056 0.0069
12,5 1.07 0.0744
25 3.33 0.0217
50 6.94 0.321.
100 9.20 0.533
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Table 6. Membrane permeability of metal ions with the ratio of C&" to
Sr?* through SLMs at 25 mM DNNS and 0.1 M DC18C6

Ratio of Srto Ca Permeability(cm/sec)

in feed solution for Sr for Ca
1:1 6.94x10% 3.21x10°
1:5 1.51x10° 8.60x10°
1:25 1.01x10° 2.15x10°
1:50 1.26x10° 2.73x10°
1:100 3.91x10* 2.37x10°
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