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Abstract: Recently, many researches have been performed to modify polymer surfaces for hydrophobic or hydrophilic
properties. The present study proposed a hydrophilic surface modification of polycarbonate surfaces by irradiating elec-
tron beam (E-beam). E-beam irradiations were performed under various irradiation conditions (beam energy, irradiation
time, and induced current), and the relevant contact angle changes were investigated. The surface energy change due to
E-beam irradiation was investigated by XPS analysis, from which it was found that hydrophilic group was introduced
due to E-beam irradiation so as to reduce the contact angle. Nano-indentation tests were also performed to investigate
the change in mechanical properties, which showed that surface hardness as well as rigidity were improved due to the

E-beam irradiation effect.

Keywords: polycarbonate, electron beam, hydrophilic surface, contact angle.
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Table 1. Electron Beam Irradiation Conditions

Polymer Polycarbonate (thickness: 0.3 mm)
Energy (MeV) 02/1.0
Time (s) 5/12/50/100/ 150

Current (mA) 0.1/02/03/04/0.5
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Figure 1. Droplet shape on polymer films with ditferent irradiation
energy (0.5 mA, 12 s irradiation).
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Figure 2. Surface comparison of the PC films with different irra-
diation energy (0.5 mA, 12 s irradiation).
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Figure 3. Color changes of polymer films with various electron
beam irradiation energy (0.5 mA, 12 s irradiation).
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Figure 4. Comparison of droplet shapes and surface colors with dif-
ferent electron irradiation time.
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Figure 5. Comparison of droplet shapes and surface colors with dif-
ferent current (0.2 MeV, 150 s irradiation).
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Table 2. Comparison of Contact Angles with Different
Electron Beam Irradiation Conditions

Current (mA) Time (s) Contact angle (°)
5 84.4+1.1
50 69.2+3.0
0.1
100 69.2+2 .4
150 65.9+5.2
5 74.6+£3.4
50 58.8+4.6
0.2
100 64.1+6.4
150 64.3+£5.9
5 71.3£2.6
50 61.4+4.1
0.3
100 62.3+£2.2
150 52.7+2.6
5 68.0£1.5
50 57.4+£2.9
0.4
100 55.8+2.1
150 48.1+1.7

*Contact angle of pure film : 87.6+3.5°.
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Figure 6. Comparison of contact angles with different electron irra-
diation time and currents.
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Figure 7. X-ray photoelectron spectra of PC specimens (before and
after E-beam irradiation).
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Table 3. Comparison of Atomic Percentage of PC Specimens
(Before and After Irradiation)

Elemental components ~ Before irradiation ~ After irradiation

Carbon (%) 84.07 76.00
Oxygen (%) 15.93 21.79
Nitrogen (%) - 2.20
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Figure 8. Comparison of bending test for PC specimens (before and
after E-beam irradiation).
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Figure 9. Comparison of load-depth graphs for nano-indentation
test.

Table 4. Comparison of the Mechanical Properties

After irradiation

. Before

Properties AT
irradiation Front Back
Depth (nm) 2780.3 2690.1 2764.1
Hardness (GPa) 0.210 0.237 0.227
Young’s modulus (GPa) 3.614 4.576 4.085

Polymer(Korea), Vol. 39, No. 4, 2015
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Figure 10. Comparison of TGA curves for PC specimens.

Table S. Comparison of Thermal Decomposition Temperature

Weight reduction (%) 10 20

Before irradiation (°C) 487.2 502.6

After irradiation (°C) 453.7 481.3
Deviation (°C) 335 21.4
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