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Surface Modification of Polyurethane Film Using Atmospheric Pressure Plasma
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discharge(DBD) %9 Hq Zopzwt 9hg7] oA ol2ste o2 FokiutE AREsIith Eohant Ay
SR AE] AL, A 2] RF-power, ofZ <t 7k féE WSIAATI HEZS At 2549 19 A
YA WstE dolrtar, BE W o RS HoE =YA7)7] 18 Eekent Y FAWNFE HA
slatdTt 71 Zek2nk 28] A|7F 70%, RF-power 120 W, o}22 71284 6 liter per minute(LPM)oll A 713 =
& A ¥ AF oUA Fe B3, 1,1-diphenyl-2-picrylhydrazyl(DPPH) H-S AL&-3le] PU Z52 FHd
AdE BstEe] wEE AT éﬂr ﬂal AlZF 30%, RF-power 80 W, o}23% 7}2H-4: 6 LPM 9] Zl2w} A
Z7 A4 Hdl 2.1nmol/en?e] #kstEo] A4 E it

Abstract: Commercia polyurethane film (PU) was modified with Ar plasmaionized in dielectric barrier discharge (DBD)
plate-type reactor under atmospheric pressure. We measured the change of the contact angle and the surface free energy
with respect to the plasma treatment conditions such as treatment time, RF-power, and Ar gas flow rate. We aso optimized
the plasma trestment conditions to maximize the surface peroxide concentration. At the plasma treatment time of 70 sec,
the power of 120 W and the Ar gas flow rate of 5 liter per minute (LPM), the best wettability and the highest surface free
energy were obtained. The 1,1-diphenyl-2-picrylhydrazyl (DPPH) method confirmed that the surface peroxide concentration
was about 2.1 nmol/cm? at 80 W, 30 sec, 6 LPM.

K eywor ds atmospheric pressure plasma, polyurethane film, surface free energy, DPPH method, peroxide.
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Figure 1. Schematic diagram of dielectric barrier discharge (DBD) struc-
ture and atmospheric pressure plasma equipment.
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Figure 2. Schematic representation of Ar plasmatreatment.
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Table 1. Surface Free Energy (v, ) , Dispersion (%), Polar (y9)
Componentsand a4 Coefficientsfor the Probe Liquids

Y W

H— L L L

Liquid mIm? mIm? min? w W W3 Wy
Water 72.8 21.8 510

a-bromonaphthaene  44.4 44 00
Water and

a-bromonaphthalene 153 7.80 0.00 3.33
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Figure 3. (8) Change of the contact angle with respect to plasma
treatment time; (b) Change of the surface free energy with respect to
plama treatment time (plasma power : 100 W, Ar gas flow rate : 5 LPM,
aging time: 5 min).
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Figure 4. (a) Change of the contact angle with respect to plasma power;
(b) Change of the surface free energy with respect to plasma power (plasme
treatment time: 70 sec, Ar gasflow rate: 5 LPM, aging time: 5 min).
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Figure5. (a) Change of the contact angle with respect to Ar gas flow rate;

(b) Change of the surface free energy with respect to Ar gas flow rate
( plasmatreatment time: 70 sec, plasmapower : 120 W, aging time: 5 min).

Table 2. Comparison of Contact Angle and Surface Free Energy
between Untreated PU and Plasma Treated PU; (a) Untreated PU and
(b) Plasma Treated PU (Plasma Treated Time : 70 sec, Plasma RF-
Power : 120 W, Ar GasFlow Rate: 5LPM, Aging Time: 5 min)

dle Water  o-bromonaphthalene  Polar ’F\Jl;: Surface free
2
(deg.) (deg.) mIm® energy(mJm’)
a 101.04 59.81 2507 072 25.79
b 27.14 74 4402 2801 77.03
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Figure 6. Effect of incubation time on the concentration of peroxide
(plasma treatment time: 60 sec, plasma power: 100 W, Ar gas flow rate: 5
LPM, aging time: 5 min).
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flow rate: 5 LPM, aging time: 5 min) .
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Ar gasflow rate: 5 LPM, aging time: 5 min).
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sec, plasma power: 100 W, aging time: 5 min).
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