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Abstract

Polymer with high ion conductivity is known for its widespread application and it is still
a challenge to improve the self-healing properties while still maintaining its high ion
conductivity. Herein, a p(AMPS-co-BA), self-healing polymer with high ion conductivity, is
created by copolymerization of 2-acrylamido-2-methyl-1-propanesulfonic acid (AMPS) and
n-Butyl acrylate (BA) in methanol. Followed by membrane dialysis and evaporation of the
solvent. Synthesis of p(AMPS) and p(BA) are also done in the same manner. The result shows
that a p(AMPS-co-BA), p(AMPS), and p(BA) are polymerized successfully.

Introduction

Self-healing polymers with high ion conductivity are gaining massive attention in recent
years due to their wide potential in electronic devices. As the electrolyte is one of the key
components in electronic devices, such as in a lithium-ion battery, it is bound to go through
deformations that will eventually affect the effectiveness of the device. By adding self-healing
property, it would matter immensely on its endurance.

As shown in figure 1, p(AMPS-co-BA) is prepared by free radical polymerization between
AMPS and BA with azobisdisobutyronitrile (AIBN) as the initiator (Figure 2). AMPS is highly
1onic conductive and has remarkable self-healing ability. While BA is flexible and has a great
chain mobility.
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Figure 1 p(AMPS-co-BA) structure.
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Figure 2(a) Free radical polymerization of AMPS and AIBN. (b) Free radical polymerization of
BA and AIBN.

Due to the hydrogen bonding between AMPS (Figure 3), p(AMPS-co-BA) will have a
self-healing ability. Aside from that, AMPS has strong sulfonic and amide groups which are
conducive to the dissociation of lithium salts and can absorb large volumes of anions through

hydrogen bonding. This will affect greatly the conductivity of the polymer.

Figure 3 Hydrogen bonding between AMPS.

Motivation
To successfully synthesis self-healing polymer with high ion conductivity p(AMPS-co-

BA), p(AMPS), and p(BA).

Description of Research Work
Free Radical Polymerization of p(AMPS-co-BA) are done by these steps:
1. Weigh AMPS and BA with the ratio of 4:6

2. Pour BA and methanol (solvent) into round bottomed flask. Then input argon gas and



heat the liquid component.

Put AMPS and AIBN (initiator) into Schlenk flask. Then in input argon gas and vacuum
solid components alternatingly for 45 minutes.

Mix together solid and liquid components then heat to 65°C and stir for 24 hours.
Purify in membrane (membrane dialysis) for 3 days. Change the solvent every 12 to 24
hours.

Evaporate to remove most of the solvent and store polymer

Free Radical Polymerization of p(AMPS) are done by these steps:

1.
2.

Weigh AMPS with desired weight.

Pour methanol (solvent) into round bottomed flask. Then input argon gas and heat the
liquid component.

Put AMPS and AIBN (initiator) into Schlenk flask. Then in input argon gas and vacuum
solid components alternatingly for 45 minutes.

Mix together solid and liquid components then heat to 65°C and stir for 24 hours.
Purify in membrane (membrane dialysis) for 3 days. Change the solvent every 12 to 24
hours.

Evaporate to remove most of the solvent and store polymer

Free Radical Polymerization of p(BA) are done by these steps:

1. Weigh BA with desired weight.

2. Pour BA and methanol (solvent) into round bottomed flask. Then input argon gas and
heat the liquid component.

3. Put AIBN (initiator) into Schlenk flask. Then in input argon gas and vacuum solid
components alternatingly for 45 minutes.

4. Mix together solid and liquid components then heat to 65°C and stir for 24 hours.

5. Purify in membrane (membrane dialysis) for 3 days. Change the solvent every 12 to 24
hours.

6. Evaporate to remove most of the solvent and store polymer.

Conclusion

Synthesis of p(AMPS-co-BA) and p(AMPS) can be done in the same solvents, initiator,

and other conditions. While p(BA) cannot be polymerized under the same conditions with

P(AMPS-co-BA) and p(AMPS) since it will form two immiscible layers due its hydrophobic



properties even though the polymers are formed successfully. Further experiment must be done

in order to produce a miscible p(BA).
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