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Abstract — In this study, the sulfonated SBS cation-exchange membrane was prepared by post-sulfonation. Degree of
sulfonation(DS), water-uptake, ion exchange capacity and electrical resistance and conductivity of sulfonated SBS were
investigated as a function of sulfonation time. The DS of sulfonated SBS membrane was increased with increasing the
reaction time and concentration of sulfuric acid. The maximum value of DS was 24.0%. And also, the water uptake and
ion exchange capacity of the sulfonated SBS membrane were increased as increasing the value of DS. The values of
water uptake and IEC were 41.2% and 0.80 meq/g, respectively. The electrical resistance and conductivity of the mem-
brane showed 23.6 Q-cm? and 4.24x10™* S/cm, respectively.
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2-1. Alof &/ 1=

& AFof| A3} styrene-butadiene-styrene(©]5} SBSE 3 &
FAE 712E2J0] Table 13 2 Kumho petrochemical*F2] KTR-
201(Physical Form=porous pellet, styrene contents=31.5%)< A8-5}
& 11, Samchun chemicalAt2] =% 99% 1,2-dichloroethane(®] 3k
DCEZ %33} sulfuric acids AF&-8FTE B3 FuQl silver
sulfatet= Duksan 3FEMA}0] 15 99% S5AI2kS AMSISITE. 718}
Ak Alokgo® AFAIGI0) AHEFiTt.

Table 1. Basic property of styrene-butadiene-styrene(SBS)

Item Styrene-butadiene-styrene (SBS)
Commodity name KTR-201
Structure Radial
Physical Form Porous pellet
Styrene Content (wt%) 31.5
Solution Viscosity in 25 wt% Toluene(cps) 1200
Melt Flow Index 200 °C, 5 kg(g/10 min) 6
Specific Gravity 0.94
Tensile Strength (kgf/cm?) 240
Hardness (Shore-A, 5 sec) 71
300% modulus 40
Elongation (%) 800

Table 2. Preparation condition of sulfonated SBS membrane
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g o <3k SBS o] 2w shite] o]z wehgts S5}
ot 4 =72 Aekdt o] 2w dhehe 1 N HCl %589
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HEGAIA Bl 2R F S dAF EH8k] 50 ml At
ZEepagel Wi siEsrgeel AAoF 2-3 e At §
A 0.1 N HCl Eg-9102 #4sla 4] ()2 SBS 9] o]
03 S ARBISITH17].

Code No. SBS (wt%) Sulfuric acid (ml) Deionized water (ml) Silver sulfate (g) Sulfonation time (hr)
SBS-1 20 90 10 0.1 1,2,3,4,5
SBS-2 20 80 20 0.1 1,2,3,4,5
SBS-3 20 70 30 0.1 1,2,3,4,5
SBS-4 20 60 40 0.1 1,2,3,4,5
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Fig. 1. Reaction scheme of sulfonated SBS membrane.
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Fig. 2. FT-IR spectra of SBS membrane with various concentration
of sulfuric acid: (a) non-sulfonated, (b) 60%, (c) 70%, (d)
80%, and (e) 90%.
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Fig. 3. Effect of concentration of sulfuric acid and sulfonation time
on the water uptake of SBS membrane.
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Fig. 4. Plot of ion exchange capacity(IEC) and sulfonation time of
SBS membrane.
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Fig. 5. Effect of concentration of sulfuric acid and sulfonation time
on the DS of SBS membrane.
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Post-sulfonationol] 2J3t SBS o] 2wshe] A% 2l
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Table 3. Electrical property of sulfonated SBS membrane
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Fig. 6. SEM morphology of sulfonated SBS membrane at 90% sulfuric acid. sulfonation time; (a) SBS membrane (b) 1 hr, (c) 2 hrs, (d) 3 hrs,

Code Sulfonation Thickness Elgctrlcal Electrlf: ?l
No. time (h) (um) re51stan2<:e conductivity
(Q-cm?) (S/cm)
1 112 365.5 2.81E-05
2 110 71.7 1.39E-04
SBS-1 3 113 422 2.37E-04
4 110 27.0 3.70E-04
5 121 23.6 4.24E-04
1 118 556.5 1.80E-05
2 112 91.7 1.09E-04
SBS-2 3 119 62.2 1.61E-04
4 120 47.0 2.13E-04
5 125 36.6 2.73E-04
1 134 1008.5 9.92E-06
2 186 702.5 1.42E-05
SBS-3 3 263 325.0 3.07E-05
4 176 76.7. 1.30E-04
5 168 51.3 1.95E-04
1 159 5189.5 1.93E-06
2 245 1514.5 6.60E-06
SBS-4 3 173 560.8 1.78E-05
4 83 126.8 7.89E-05
5 177 69.3 1.44E-04
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Fig. 7. Effect of concentration of sulfuric acid and sulfonation time
on the electrical resistance of sulfonated SBS membrane.
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Fig. 8. Effect of concentration of sulfuric acid and sulfonation time
on the electrical conductivity of sulfonated SBS membrane.
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