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Abstract—On the purpose of surface modifications of polypropylene meltblown(PPMB) nonwovens, PPMB
nonwovens were treated in the plasma system by oxygen atmosphere with different treatment time and
discharge power. Dimensional change and physical properties of the treated nonwovens were evaluated.
Contact angles onto PPMB nonwovens about water and methyleneiodide were measured and surface energies
were calculated by Owen’s method. As the results, microcraters were observed on the surface of treated
nonwovens. Tenacity and breaking strain of PPMB nonwovens decreased with increasing treatment time and
discharge power. Surface energy of PPMB nonwovens increased by plasma treatment. Meanwhile, the friction
static voltage and dyeability of PPMB nonwovens have enhanced to some extent by oxygen plasma
treatment due to the improvement of surface hydrophilicity.
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Fig. 2. FTIR-ATR spectra of Oy plasma treated PPMB
nonwovens.(a: untreated, b: 50W, 10min treated, ¢
100W, 20min treated)
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Table 1. Influence of plasma treatment on the thermal
properties of PPMB nonwovens

Treatment Melt Heat
condition temperature('C) | capacity(J/g)
Untreated 161.88 90.23
20W, 1min 161.01 86.15
100W, 20min 159.12 80.61
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Fig. 3. Effect of plasma treatment on weight reduction
of PPMB nonwovens.
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Fig. 4. Effect of plasma treatment on shrinkage of
PPMB nonwovens.
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Fig. 5. Effect of plasma treatment on tensile strength
of PPMB nonwovens.
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Fig. 6. Effect of plasma treatment on breaking strain
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Fig. 7. Effect of plasma treatment on tensile modulus
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Table 2. Surface energy of PPMB nonwovens by plasma treatment

gif:ra(;%;; Treatment time(min) | Polar energy(ergs/cmz) enelgj}():rr;;fmz) Surface energy(ergs/cmz)
Untreated 0.70 31.76 32.46
17.32 25.98 43.30
20 5 15.33 26.39 41.72
10 18.43 25.76 44.19
20 19.81 25.50 45.31
1 20.36 2541 45.77
50 5 20.68 25.35 46.03
10 20.44 25.39 45.83
20 2097 25.29 46.26
1 21.78 25.15 46.93
0 5 2371 24.82 48.53
10 24.57 24.68 49.25
20 26.34 24.40 50.74
1 31.83 23.59 55.42
100 5 30.97 23.71 54.68
10 30.99 2371 54.70
20 31.22 23.68 54.90
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Fig. 8. Relationship between contact angle and
treatment time for PPMB nonwovens.
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Table 3. Static voltage of PPMB nonwovens treated
copper sulfate after plasma treatment

Treatment Discharge power(W)
time(min) | 2 50 70 100
Untreated | 1980 | 1980 | 1980 | 1980
1 1820 | 1744 | 1739 | 1684
5 1744 | 1668 | 1664 | 161.0
10 1756 | 1521 | 1551 | 1530
20 1744 | 1500 | 1505 | 1460
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