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Abstract: Glycidyl methacrylate (GMA) was used to introduce epoxy groups on the surface of polypropylene (PP)
plate, used as a substrate, through plasma-induced graft copolymerization. Emulsion polymerization was applied for
graft copolymerization of GMA and was compared with conventional solution polymerization to confirm its effect.
Plasma treatment conditions under one atmospheric pressure were fixed as follows; the RF power of 200 W, the
treatment time of 30 sec, the Ar gas flow rate of 6 LPM, and the exposure time of treated PP samples in air of 5 min.
For graft-copolymerization, GMA concentration, reaction temperature, and reaction time was optimized to maximize
the grafting degree of GMA. The maximum grafting degree of GMA was obtained at the condition of 12%-GMA
concentration, 90 °C reaction temperature, and 5 hr-reaction time. Analysis results supported that the emulsion
polymerization was more effective than the solution polymerization for grafting more GMAs on the surface of PP plate
under the same reaction conditions.

Keywords: plasma-induced graft copolymerization, emulsion grafting, glycidyl methacrylate, polypropylene.
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Table 1. Water Contact Angle (WCA) and Surface Free
Energy (SFE) of Plasma Treated PP (RF Power of 200 W,
Ar Flow Rate of 6 LPM, Aging Time of 5 min)

Time (sec) 0 10 30 60 90 120 180 300 600

WCA (°) 87.1 789 43.1 55.7 524 56.1 522 56.1 56.0

SFE

2y 42.56 48.31 72.21 62.58 60.68 64.07 61.31 64.10 64.35
(mJ/m*)

Table 2. Water Contact Angle (WCA) and Surface Free Energy
(SFE) of Plasma Treated PP (Ar Flow Rate of 6 LPM,
Reaction Time of 30 sec, Aging Time of 5 min)

RF Power

0 60 80 100 120 140 160 180 200
W)

WCA (°) 87.1 66.1 66.7 74.0 73.8 623 58.4 534 424

SFE

5 42.56 54.61 54.60 58.25 58.07 55.54 57.26 58.93 72.40
(mJ/m*)
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Figure 1. Effect of reaction time and temperature on the grafting
degree of GMA(GMA concentration: k5%).
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Figure 2. Effect of GMA concentration and temperature on the graft-
ing degree of GMA(Grafting time: 5 h).
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Figure 3. FTIR spectra of (a) original PP and PP-g-GMA samples
prepared for 5 h in the GMA solution of 5% at the reaction tempera-
tures of (b) 60 °C; (c) 70 °C; (d) 80 °C; (e) 90 °C.
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Figure 4. FTIR spectra of (a) original PP and PP-g-GMA samples

prepared for 5 h in the GMA solution of (b) 2%; (c) 5%; (d) 8%; (e)

10% at the reaction temperature of 90 °C.
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Figure 5. FTIR spectra of (a) original PP and PP-g-GMA samples
prepared for 5 h in the GMA solution of 5% at the reaction tempera-
ture of 80 °C through (b) solution method; (¢) emulsion method.
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Table 3. Composition of C 1s Core Level Spectra on Original
(a) PP and PP-g-GMA Samples Prepared by Solution and
Emulsion Methods

C-C C-0 O-C=C

2846 2862 2886
V) V) V)

(a) Original PP Area (%) 70.79 17.20 2.01
(b) Solution method  Area (%) 76.24 20.19 3.57
(¢) Emulsion method Area (%) 68.97 27.07 3.96

202 290 288 286 284 282 280
Binding energy(eV)

(b)

202 290 288 286 284 282 280
Binding energy(eV)

202 290 288 286 284 282 280
Binding energy(eV)

Figure 6. C1s core-level spectra of (a) original PP and PP-g-GMA samples Figure 7. Scanning electron micrographs of (a) original PP and PP-g-
prepared for 5 h in the GMA solution of 5% at the reaction temperature GMA samples prepared for 5 h in the GMA solution of (b) 2%; (c) 8%
of 80 °C through (b) solution method; (c) emulsion method. at the reaction temperature of 90 °C.
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