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Abstract

We developed a multifunctional polymer dispersant incorporating styrene sulfonate, disulfide-based methacrylate, and potential urethane-forming
protected isocyanate groups. The newly developed dispersant facilitated the stable aqueous co-dispersion of graphene and AgNWs while improving
the oxidation resistance and conductivity. Structural analysis by NMR and IR confirmed the successful synthesis of the polymer, while TEM imaging
revealed graphene-coated AgNWs for enhanced oxidation resistance and improved electrical performance.

This novel nanocomposite exhibits significant potential for advanced electrodes and sensors, overcoming the challenges in graphene/AgNW
systems. The proposed approach paves the way for the development of stable, high-performance materials for next-generation electronic devices.

Introduction Research Goal
Enhanced stability of rGO/AgNW nanocomposites

Crosslinkable multifunctional dispersant (CMD)
- Oxidatio/n AL PN £ Reduction
3 °|L & . /
GO

Graphite

Dispersity

AgNWs
Graphene Attachable

Attachable Moiety
Moiety

Multifunctional
Polymer

N —————— -

Poor Contact

N

/

Electronics Graphene
Application coating

Urethane Bond
- Mechanical Properties
- Hydrogen bonding

AgNW

. . age b ’ :”f. . - — !
Electrical Con ivi Low Oxidation Stabilit
ectrical Conduct ty y Y. Lee et al., Nanoscale, 2013, 5, 7750-7755

Flexibility High Contact Resistance Improved Oxidation Stability

(R ————

COOH

0“9‘%

v =30
2 a . \\ rGO/AgNWSs with MFP

o) o)
3 {)H 2NH o GO solution, hydrazine AgNWs solution rGO 10 mg
o~

N
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

> >
¥ AGNWSs ~ 3 m
o) 1) Sonication for 30 min g s~3mg
2) 70 CTfor6h Polymer 100 mg

3) Sonication for 30 min
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