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Abstract Polyelectrolyte multilayers with multiwalled carbon nanotubes (MWNT) were prepared by
layer-by-layer (LbL) self-assembly, which is a simple and effective method for fabricating thin
multilayers. Polyallylamine hydrochloride (PAH) and polystyrene sulfonate sodium salt (PSS) were used as
the cationic polymer and anionic polymer, respectively. The PAH and PSS polymer layers were deposited
alternately on a silicon wafer via electrostatic self-assembly. The MWNTSs functionalized with carboxylic
acid were deposited on top of the cationic surface. The thickness of the multilayer increased linearly
with increasing number of deposition layers. When the number of layers increased, the contact angle
increased until the critical point due to surface roughness. The dipping time of the polyelectrolyte
solution influenced the contact angle of the surface, but the thickness of the MWNT layer had no effect
on the deposition time. The polyelectrolyte multilayer obtained at the optimal point for introducing
MWNTs exhibited electrical properties suitable for various applications. This study demonstrates that a

polyelectrolyte multilayer with MWNTs was developed using LbL self-assembly.
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Fig. 1. Chemical structures of (a) cationic

polyelectrolyte (PAH) (b) anionic
polyelectrolyte (PSS) in this study
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Fig. 2. Schematics of polyelectrolyte multilayer with
MWNT by using layer-by-layer electrostatic
self-assembly
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Fig. 3. FT-IR spectra of cationic polymer solutions
after self-assembly
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Fig. 4. Thickness as a function of the number of
layers for PAH/PSS multilayer deposited on
silicon wafer

Fig. 5. SEM images of various multilayer (a) 3 layers,
(b) 11 layers, (c) 21 layers w/o MWNT, (d) 21
layers with 4 MWNT layers
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Fig. 7. AFM images of various multilayer (a) 3 layers
(RMS roughness=1.28 nm), (b) 11 layers (2.96
nm), () 21 layers w/o MWNT (3.27 nm), (d)
21 layers with 4 MWNT layers (8.85 nm)

Table 1. Polyelectrolyte multilayer including a
MWNT layer with various dipping time

Sample Polymer Dipping time | MWNT layer
1 11 layers 5 min 1
2 11 layers 10 min 1
3 11 layers 20 min 1
4 11 layers 30 min 1
5 11 layers 60 min 1
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Fig. 8. Thickness of multilayer samples with a MWNT
layer
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Table 2. Electrical property of multilayer with

various MWNT layers

Sample | Polymer MWNT Total Resistance

1 21 layers 1 layer 22 layers 5~20 mQ

2 21 layers 2 layers 24 layers 10~30 m@

3 21 layers 3 layers 26 layers 2~10 mQ

4 21 layers 4 layers 28 layers 4~10 mQ
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