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Abstract— Carboxylic acid group gradient surface where the density of carboxylic acid
groups changes gradually along the sample length was prepared.

Carboxylic acid group gradient surface was produced by the treatment of low density polyeth-
ylene sheet using a corona with gradually increasing power, followed by the graft polymerization
of acrylic acid.

The prepared gradient surface was characterized by the measurement of water contact angle,
Fourier-transform infrared spectroscopy in the attenuated total reflectance mode, and electron
spectroscopy for chemical analysis.
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Fig. 1. Schematic diagram showing corona
discharge apparatus for the prepara-
tion of gradient surfaces.
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Fig. 2. Changes in water contact angle of co-
rona-treated PE surface along the sa-
mple length. Sample numbers, n=
11.
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Fig. 3. Possible mechanism for the formation
of —COOH group-grafted surface by
corona discharge treatment followed
by the graft polymerization.
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Fig. 4. Schematic diagram showing carboxy-
lic acid group gradient produced on
polymer surfaces(X represent, —
COOH).
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Fig. 5. Changes in water contact angle of ca-
rboxylic acid-grafted PE surface along
the sample length. Sample numbers,
n=7.
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Fig. 6. FTIR—ATR spectra of carboxylic
acid group-grafted PE gradient sur-
face along the sample length.
Numbers laveled on the spectra(0.5cm
to 4.5cm) represent the sections from
the untreated ent of the gradient sur-
face.
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Fig. 7. Absorbance ratios calculated from
FTIR—ATR spectra of carboxylic
acid group gradient PE surfaces along
the sample length. Sample numbers,
n=3,
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Fig. 9. ESCA carbon 18 spectra of carboxylic
acid group-grafted PE gradient sur-
face along the sample length.
Numbers labeled on the spectra(0.5cm
to 4.5cm) represent the sections from
the untreated end of the gradient sur-
face.
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