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Surface Free Energy Change of Polypropylene
Film treated by Atmospheric Pressure Plasma
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ABSTRACT

After atmospheric pressure plasma treatment of polypropylene(PP) film surface, we
measured the contact angle of the surface by using polar solvent (water) and non-polar
solvent (diiodomethane). We also calculated the surface free energy of PP film by using the
measured values of contact angles. And then we analyzed contact angle and surface free
energy with changing the condition of atmospheric pressure plasma treatment. Upon each
condition of atmospheric plasma treatment, contact angle and surface free energy showed an
optimum wvalue or leveled off.
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Figure 1. The schematic diagram of atmospheric
pressure plasma apparatus.
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Table 1. Surface free Energy(y) and Dispersion
(7Y and Polar( /) Components of Probe

Liquid Used(m]/m’)
Liquid Y ¥ I_-d e
Water 73.8 218 51.0
Dilodomethane 50.8 48.5 2.3

Table 2. The w; Coefficients for the Pairs of Probe

Used
Liguids @ wr | wiy | M
Water and
= [
Diiodomethane(WD) 1.537.801 0.2 3.65
—&— Polar componants
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Figure 2. The change of contact angle and surface
free energy with respect to atmospheric
pressure plasma treatment time (plasma
treatment power: 100 W, Ar gas flow rate:

6 LPM, aging time: 5 min).
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Figure 3. The change of contact angle and surface
free energy with respect to atmospheric
pressure plasma treatment power (plasma
treatment time: 90s, Ar gas flow rate: 6

LPM, aging time: 5 min).
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Figure 4. The change of contact angle and surface
free energy with respect to Ar gas flow
rate (plasma treatment time: 90s, plasma
treatment power: 100 W, aging time: 5
min).

3.4, ol Bai=ol Ha| & =& Alzol
me MEZ U B XR0IH pa)

7|3t Zel=vls x9S Asid F4 5
717} EqlEEs & ouix] AuE ° Ede
A=) (1.4-7.11] Sholl A= ol Fal o] - -y—z .
29| AU AR} R T TCH?%?‘JI
olct, miabA] df7|qf Fel=vl A2 F A|zke] A
Wl wel #e] == FA Herls FH>el
olg wW=g JEE uiskeld] Ha ubE
low-molecular-weight fragmentsi= A9l el
HAlE 37 gl #wles AefskstA ol
FH Aol Ao gt aizl Ak 38§
e dzlsh Febzet Azl AF Fde] o]
v ZF A2 1ow-energy mediumel =% 5
o] o1& A$ Azke] §=2 welA o),
Al WEe MEel S T QxR F
A 9313 259 43¢ & ~"= ol=d §7
7o
=

=

)

Lo
p

% -

[o
rIr i

1%}£§ﬂ1 %UMM#
7 [ 5o u}
2} Z2|n 4 325l f.iﬂr*“-h o]t

£ AgeAE df7] 4l low-energy me-
dium3} A-ZelM iz]st Eep=rl Azjg Ee
22999 AHFZ 9 FH AfeluiA] Aejrl
k8t A7be] uhe} ofg A Wah=AE 0~90tel

A zApstgleh 23 A|7del] tigh dEE Yo}
w7l 18 thr|sk Eebzob Ay 21 90&,
100 W, 6 LPM= AH3dl&d o] 32 o4 4

=—m=Ppiar components
= mer Watar === Manpalar componanis
S Dilodamethane =i Suriace free enargy &

= B0+ EE‘
LB -g
20
I- :
.._
0 10 &
404
30 o . . . - . . . 0
[} 1 a 5 o a ] a0
Aging eve{rin)

Figure 5. The change of contact angle and surface
free energy with respect to aging time
after atmospheric pressure plasma treat-
ment (plasma treatment time: 90s, plasma
treatment power: 100 W, Ar gas flow rate:

6 LPM).
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