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Abstract — In this study, it was prepared for nanofiber with high impact polystyrene(HIPS). HIPS is able to crosslink-
ing after electrospinning with crosslinking agent and it could overcome brittle characteristics of polystyrene(PS). After
thermal crosslinking, HIPS nanofiber was sulfonated by sulfuric acid. It was investigated FT-IR, XPS, water uptake, ion
exchange capacity(IEC), SEM, and contact angle. According to the result of FT-IR and XPS, it was increased due to
introduce the hydrophilic group(SO;H) in the HIPS nanofiber. The highest water uptake and IEC were 75.6%, 2.67 meq/
g at 120 min sulfonation time with 7.5 wt% DVB.
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Table 1. Preparation conditions of HIPS cation exchange nanofiber

Syringe Solution  Needle jat

Taylor cone

Pump

3
High Voltage |

Fig. 1. Schematic diagram of electrospinning apparatus.

Collector

HE 40% 7] BlollA] Q7FAY 15 kV, 2He] FHEE 1.5 mlhr
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shar, gol4= o] W A|Z g 5 50 °C F1F2ellA 2473t 5
QF AZANA EE3LE HIPS ol 2w g WheAf-E Axseict &
Fsl¥ HIPS Foln 3t Wi idf #2270 Table 1014 Hi= v}
o} 2t}

(e}
HES-

2-4. FT-IR AHIER BAM

=&t HIPS Jol2u3Hdfo] &3 9 7lfirg gRley]
£18}°] Shimatzu FT-IR spectrometer(IRPrestige-21)E- ©]-8-51%] ATR
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W-W
Water Uptake(%) = % %100 )

No.  Concentration (wt%) Voltage (kV)  Flowrate (ml/hr) TCD (cm) DVB Content (%) Crosslinking time (min) ~ Sulfonation time (min)
1 23 15 1.0 15 5,7.5,10 60 40
2 23 15 1.0 15 5,7.5,10 60 80
3 23 15 1.0 15 5,7.5,10 60 120
4 23 15 1.0 15 5,7.5,10 60 160
5 23 15 1.0 15 5,7.5,10 60 200
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Fig. 2. Mechanism of crosslinking and sulfonation HIPS cation exchange
nanofiber.
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Fig. 3. FT-IR spectra of HIPS nanofiber and sulfonated HIPS cat-
ion exchange nanofiber at sulfonation time (min) : (a) 0, (b)
40, (c) 80, (d) 120, (e) 160, (f) 200.
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Fig. 4. XPS wide scan spectra of HIPS nanofiber and sulfonated
HIPS cation exchange nanofiber at sulfonation time (min) :
(a) 0, (b) 40, (c) 80, (d) 120, (e) 160, (f) 200.
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Fig. 5. XPS narrow scan of S2p spectra of sulfonated HIPS cation
exchange nanofiber having various sulfonation time (min):
(a) 40, (b) 80, (c) 120, (e) 160, (f) 200.
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Fig. 6. Effect of DVB contents on the water uptake.
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Table 2. Properties of HIPS cation exchange nanofiber

DVB content Sulfonation time Water uptake  Ion exchange capacity

(%) (min) (%) (meq/g)
5 40 6.2 0.53
5 80 13.5 0.76
5 120 313 1.23
5 160 51.3 1.87
5 200 61.5 2.25

75 40 95 0.62

7.5 80 18.4 0.85

7.5 120 432 1.74

7.5 160 66.2 2.15

7.5 200 75.6 2.67
10 40 5.1 0.45
10 80 12.0 0.55
10 120 22.6 0.91
10 160 34.6 1.41
10 200 53.4 1.73
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Fig. 8. SEM images of sulfonated HIPS cation exchange nanofiber
(original magnification=1000x); at sulfonation time (min): (a)
0, (b) 40, (c) 80, (d) 120, (e) 160, (f) 200.
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Fig. 9. Contact angle of sulfonated HIPS cation exchange nanofiber
at sulfonation time (min): (a) 0, (b) 40, (c) 80, (d) 120, (e) 160, (f)
200.
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Fig. 10. Contact angle of sulfonated HIPS cation exchange nanofiber
having various sulfonation time.
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