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Figure 1. Chemical structures of compounds used as coating
materials.
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Table 1. Solvent composition, surfactant concentration and molar ratio of surfactants and repeating units of

PDMDAAC in spreading solutions

PSC CHCl5:EtOH [Surfactant] Surfactant
(volume) (gL Repeating unit of PDMDAAC
SHS/PDMDAAC 7:3 0.098 1.05
C16A/PDMDAAC 4:1 0.104 1.00
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Figure 2. Schematic illustration of deposition of PSC films onto glass substrates through the Langmuir-Blodgett

technique.
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Figure 3. (Color online) Typical wear profile for a monolayer-
covered glass substrate and definition of the beginning point of
wear.
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Figure 4. Surface pressure — area isotherms for PSC mono-
layers on ultrapure water: (a) SHS/PDMDAAC and (b) C16A/
PDMDAAC.
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Figure 5. Surface pressure — area isotherms for hexadecanoic acid
(C16A) and poly(hexadecyl acrylate) (PHDA) on ultrapure water.
Inset shows an expanded view of the lower surface-pressure edge of
the liquid condensed phase for C16A monolayer.
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Figure 6. BAM images for monolayers on ultrapure water at
20°C. (a)-1: SHS/PDMDAAC at 7 =0mNm™' [(average) arca
per hexadecyl chain; 0.62nm?chain™!], (a)-2: SHS/PDMDAAC
at 7=10mNm™' (area per hexadecyl chain; 0.33 nm?chain™'),
(b)-1: C16A at 7=0mNm~' (area per hexadecyl chain; 0.29
nm? chain™!), (b)-2: C16A at 7 = 10mNm™' (area per hexadecyl
chain; 0.23nm?chain™!), (c)-1: PHDA at 7 = 0mNm™' (area per
hexadecyl chain; 0.38 nm?chain™!, and (c)-2: PHDA at 7 =12
mNm~! (area per hexadecyl chain; 0.22 nm?chain™').
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Figure 7. XPS spectra for glass substrate covered with SHS/PDMDAAC at 15mNm~!. (a) Cy,

region, (b) Sy, region and (c) Ny, region,

Table 2. XPS analysis for PSC-coverd glass substrates
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Figure 8. Friction force — normal load plots for glass slides covered with SHS/PDMDAAC,
C16A and PHDA monolayers. Scanning rate: 200 mmmin~', probe: stainless ball (¢ 6 mm),
surface pressure at deposition 7p: (a) SmNm™!, (b) I0mNm™" and (c) 15mNm~". A: C16A,
[: PHDA, O: SHS/PDMDAAC and @: bare glass.
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Figure 10. (Color online) Friction forces during repeating
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scratching test for monolayer-coated glass slides: (a) C16A, (b)
PHDA, (c) SHS/PDMDAAC and (d) C16A/PDMDAAC. Surface

pressure at deposition 7rp: 15 mN m™!, scanning rate: 200 mmmin~!,

probe: stainless ball (¢ 6 mm), normal load: 0.98 N.
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Figure 11. Beginning of wear during repeating scratching test for
monolayer-coated glass slides: 2\; C16A and [J; PHDA, O; SHS/
PDMDAAC and V; C16A/PDMDAAC. Normal load is 0.98 N.
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Tribological Behavior of Polymer-Surfactant Complex Monolayers Prepared from Poly(Dimethyldiallylammonium chloride) and Anionic
Surfactants

Kenji Hisapa*®!, Taishi Yamamoro*!, and Tomohiro YAamasHrta®
* Department of Frontier Fiber Technology and Science, University of Fukui (3-9-1 Bunkyo, Fukui 910-8507, Japan)

Monolayers were prepared from a polymer-surfactant complex (PSC) with a cationic polyelectrolyte, poly(dimethyldiallylammonium chloride)
(PDMDAAC), and anionic surfactants, sodium dodecyl sulfate (SHS) or hexadecanoic acid (C16A). The monolayers were characterized by surface
pressure () — area (4) isotherms, Brewster angle microscopy (BAM) and X-ray photoelectron spectroscopy (XPS). The PSC monolayers were
deposited onto glass substrates with the Langmuir-Blodgett technique and their tribological behavior was evaluated. Friction coefficients for PSC-
covered substrates were 0.04—0.07, which was similar to those for substrates covered by low-molecular C16A or neutral poly(hexadecyl acrylate)
(PHDA). When PSC-covered substrates were scratched with stainless bars, they began to wear after 734 laps for SHS/PDMDAAC films and 1057 laps
for C16A/PDMDAAC films, which were superior to those of C16A films (67 laps) and PHDA films (331 laps).
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