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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. 1. Schematic diaaram of the RF plasma system.
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Fig. 2. FTIR-ATR spectra of O, plasma treated PPMB
nonwovens.(a: untreated, b: 50W, 10min treated, c:
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, lmin 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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Table 2. Surface energy of PPMB nonwovens by plasma treatment

pD(;\S:/:g](I\%;; Treatment time(min) || Polar energy(ergs/cmz) eneg;?g;}’fm) Surface energy(ergs/cmz)

Untreated 0.70 31.76 32.46

17.32 25.98 43.30

5 15.33 26.39 41.72

20 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 20.97 25.29 46.26

1 21.78 25.15 46.93

0 5 23.71 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 23.71 54.70

20 31.22 23.68 54.90
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Eh=rbA g2 PPMBH-AE WA {32
WstR 5719 o] FobA 7] wiitelt

3.6 oﬂ I_E_]/\é

Zet=ntA 2] ® PPMBY-2 25 Cibarle] AHd vl
A7 Neolan Yellow= G2 & CCMA|AEI O Z
A gk RS AP RAE R Fig. 99 YERIATE

[11

A=
T

%,;é

(=2
T

Color difference (AE)
[#¥]
o n

ol L L 1 1
0 5 10 15 20

Treatment time(min)

Fig. 9. Effect of plasma treatment on the color
difference of PPMB nonwovens.

AAA A Fezeh Ae) A1kt gl
P?J of we} ik vaH o F7hen, 53

AER = A7ty 9dke] & Aow e}
u}, o] A 4ha FehzvlAe R PPMBY-A
T FHol #4717k Y4H0] Aol dHHAG
Z7IA]AH AN o] sEALEl Aol 7] elsltt, w}a]./q
B NG b A R R B e S
(graft) &4 §lolk AbnEwhzv} A2 2 PPMBY-
Az QAo Faol s Ao AuHh

37 Tejoleol that AT chA 54

Fig. 10& T2lo& =l thg A2lAzte] o
Z PPMBY-A X E A= Ao FHAS U

&L °1~ OIN

d

Fig. 10. Microphotographic view of copper coating on PPMB nonwovens.
(a: untreated, b: 1min, ¢: 3min, d: 6min, e: 9min)

J. of the Korean Soc. of Dyers and Finishers, Vol. 18, No. 1(2006. 2) / 25



26 ol

ehd Aoleh Fekzrt AAeo) 9T FAF 2
3, ARE A B A9 Foo] HEH s
e RE

Holn], = ZTWo] YA Ko UHﬂ Ehes

gy Sekzvt AHYE ¢ A9 4
M Ao R Fa1 2 ATBolE ol WE} Skal, T
a o] 289 6& A7l HL Ze Usjoleo
o o]y o} HAHow :[Lao]io] FHH AL
& 9tk o)A e g Zep=n} A e]¥ PPMBY-4
x5 ?‘FAOI% FEAel A 61 o]} A elshd A
gl Tejolo] ddatA 2P HE Aol &4l
= AT

3, 2=l X2 PPMBY-A L5 ke
Gholl IAAA Felol2e AFEHel =YAA
A A3 A3E Table 39 YERA AT 1]
A2]E PPMBY-2 9| thA 1982mVolr, =
g}=ulE 22 s 169.7mVolt) Zet=nl 8%
s Agehd kS W gl A =
Sefzrits A e 4ok frAkeA velt o,
Fohzut AeAgto] A dge] A of
A O At o] 22 AE 7t g At
BXo| A "hAZEoe] ZekeE gHo|ux7l O

H m}m rl

B

F7hehe A2 nelsha, FATE AelA B P
Ao TepxmlAelshE 4ol eo FHAol

Witz A% vehit, w}aw ek A2

okl B S oA 3ol

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 | 1610
10 1756 | 1521 | 1551 | 1530
20 1744 | 1500 | 1505 | 1460
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