
• Developing cost-effective and environmentally friendly water purification 

technologies remains a challenge. 
• Cation-exchange membranes (CEMs): low waste generation, selective ion separation 

and cost effective. 

• This study examines the characteristics of polymer membranes subjected to cation 
exchange with sodium ions, focusing on water content and ionic conductivity. 

• The membranes underwent a 24-hour exchange in a sodium chloride solution, 

confirmed by acid-base titration. 

INTRODUCTION RESULTS

• The water content, ion exchange capacity, and ionic conductivity were measured. 

• The results indicate that p5PhS-Na which had more hydration and ionic exchange 

capacity than Nafion had a worse electrochemical performance. Based off the 

results, electrochemical performance is expected to decrease from an increase in 

hydration and ionic exchange capacity.

• Future research on polymer membranes will be to test the permeability of the 

polymer. 
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Water Content
IEC 

(mmol/g)

κ 

(mS/cm)

1M NaCl DIW

p5PhS-Na 1.30 ± 0.15 0.70 ± 0.11
2.20 ± 

0.15

5.11 ± 

2.57

Nafion 117D 0.20 0.32 0.93 0.035

Ionic Conductivity
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Figure 1 - Acid-Base Titrations after ionic 
exchange between p5PhS-Na & NaCl

Figure 2 – Nyquist plot measured from 
electrochemical impedance spectroscopy 

of p5PhS-Na

Figure 3 - Bar graph of water content of Nafion & p5PhS-Na

IEC =
𝐶𝑁𝑎𝑂𝐻𝑉𝑁𝑎𝑂𝐻

𝑀𝑑𝑟𝑦

p5PhS-H

57 kg/mol

Degree of sulfonation = 35%

WC =
𝑀𝑤𝑒𝑡 −𝑀𝑑𝑟𝑦
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Figure 4 - Bar graph of ionic conductivity & IEC of Nafion & 
p5PhS-Na
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C = Conectration
𝑉 = 𝑉𝑜𝑙𝑢𝑚𝑒
𝑀 = 𝑀𝑎𝑠𝑠
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