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Abstract: Sdf-assembled multilayer thin films of poly(ethylene-at-maleic anhydride) (PEMAh) and poly(4-vinyl pyridine)
(PAVP) werefabricated by layer-by-layer (LbL) sequential adsorption. Fourier transform infrared (FT-IR) spectroscopic analysis
of the sdlf-assembled PEMAN/P4VP multilayer films confirms that the driving forces for the multilayer buildup are the
intermolecular hydrogen bonding and electrostatic interactions. The linear increase of absorption peak of PAVP at 256 nm
with increasing number of PEMAN/PAVP bilayers indicates that the multilayer buildup is an uniform assembling process.
We aso investigate the effects of polyelectrolyte concentration variation of the dipping solution and pH variation of the
PEMAh solution on the multilayer film formation. Thickness, adsorbed polyelectrolyte mass and surface roughness of the
multilayer films were measured by UV-vishble spectroscopy, quartz crystal microbalance (QCM), and aomic force
microscopy (AFM), respectively.

K eywor ds: sdlf-assembled multilayer films, poly(ethylene-alt-maeic anhydride), poly(4-vinyl pyridine), polyelectrolytes,
layer-by-layer sequentia adsorption, pH variation.
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Figure 1. Chemicd structures of the polymers used in this study.
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Figure 2. Schematic of fabricating process for PEMANPAVP multilayer
films.
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Figure 3. FT-IR spectra of (@ PEMAh, (b) PAVRE and (c) 12-bilayer
PEMANPAVPfilms on KBr windows.
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Figure 4. Scale expanded FT-IR spectrain the 1950-1350 cmi™* region of ()
PEMAh, (b) PAVP and (c) 12-bilayer PEMANPAVPfilms.
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Figure 5. UV-vis spectra of dternating multilayer film of PEMAh and
PAVP with different numbers of bilayers deposited onto a quarts substrate.
The inset shows the plot of the absorbance a 256 nm versus the number of
bilayers.
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Figure 6. UV absorbance a 256 nm versus the number of bilayers of
PEMAKPAVP obtained from different concentrations of PEMAh and PAVF
dipping solutions: (a) below 0.1 (w/v)% and (b) above 0.1 (wiv)%.

Polymer(Koreg), Vol. 29, No. 4, 2005



396 olEd -

PAVP o35 ATl mhE
S ol&ato] HAskGith
Figure 6(A)°ll 0.005~0.1W\)% &%= PEMAhS}E PAVP ©H4] &
g olgate] P2 bl dsle] olesTt AT o] Skl
uhE 256 nmellA o] F3e WskE JERiITE B4 8 0006~
01WA)% 5 Bl M= PEMAWPAVP o] F512ke] A3 420 1]
glate] 256 nmellAle] FF=7F STk A & 5 Sloh uhehA
0005~01WA)% &= WA= A goe] =t ST
PEMANWPAVP th52te] s F77 S7tete 2s & 4 Stk
i, w4 Y] FE 015Wh% ode] FEdlAlE HA 8
o] F% F7bol W PEMAWPAVP t5Ete] A S A
o} o] e A e¥stthFgure 6(B)). 1% 0.15wWN)% ©)/de] L
b gA Gellel s g A Fert SRt wel & djelA €]
A AREES TS G7IA Hol 4 A7 287150 71 9
of on] FAtEo] FHd] w=FH A A3} 2E7Eel Aste]
F3d ggo] WolXA "k whdel] 01wh)% °l8ke] 3|k
Mo = 72} AVESo] BwA BAR AR EAjste® i
b g ol EAsh= A871E50] 719 9ol =Fd a4 Ad &
8719 4 Aol FH4E 5 e FEo] FopA . wet
A o= AAEE(015 WV)%) ode] awAt WA oo ARg
LbL P71zl 93k vty Aol glojA o]F
w2 71 9o aEA ded FAHS A T %E}.

ol\u
b 01‘

3yl B A

2 T7F QCM

F

il

Ao PEMAh/P4VP E}

) > A% o 2 AT
Ape] WES HisE b}EhHi’iD}. F7EAe] =l PEMANWPAVP
o] AR Frasig o,

==
5
R B g0 FEAh FAGE FANER Wit A5G

0.10%
4 ]
5
X 31 0.05%
~
z
(0]
(o))
G
£ 2
Py
c
[0}
=5
o
9 '17
o 0.01%
0,
0 2 4 6 8 10 12 14 16 18 20

Number of bilayers

Figure 7. Plot of QCM freguency changes versus the number of hilayers of
PEMANPAV P obtained from different concentrations of dipping solutions.

Z2|H, A297 A4%, 200550

=9

Table 1. Measured Freguency Change(AF) and Calculated Average Mass
Change(Am) of the PEMAh/P4VP Bilayer Adsorbed from Different
Concentrations of Dipping Solutions

Concentration AF(Hz) Am(ug)
0.10% 202.2 3.579
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0.01% 289 0.511
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Figure 8. Composite plot of both UV absorbance at 256 nm and QCM
frequency changes versus the number of bilayers of PEMANPAV P obtained
from different concentrations of dipping solutions.
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Figure 12. Plot of QCM frequency changes versus the number of bilayers of
PEMANPAVP obtained from different pH conditions of PEMAh dipping
solutions.

Table 2. Measured Frequency Change (AF) and Calculated Average
Mass Change (Am) of the PEMAh/P4AVP Bilayer Adsorbed from
Different pH Conditions of PEMAh Dipping Solution

pH AF(H2) Am(yzg)

2 2486 4.400

5 157.3 2784
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