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Abstract: Polystyrene foam(styrofoam) was treated with
low—temperature oxygen plasma by means of immobilization
and grafting techniques in order to modify its hydrophobic
surface property to hydrophilic one using hydrophilic monomers
of acrylic acid and acrylamide, and its surface chemical structure,
morphology, and hydrophilicity were examined by ESCA, field
emission scanning electron microscope (FESEM), and contact—
angle meter. The experimental evidences, such as the increases
of O/C and N/C ratios in ESCA spectrum, thin film deposition,
decrease in contact—angle, strongly suggested that the plasma
treatments were useful methods for the preparation of hydro—
philic surface. Contact angle diminished drastically from 84°
to 18~19°. Acrylamide, compared to acrylic acid, appeared to
play a decisive role, and to be more powerful agent for improving
its surface hydrophilicity.
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Table 1. Sample Identification and Process Conditions

Sample Concentration ratio Pl
o, (AA © AMD asma process
1 2:1 grafting
2 4:1 grafting
3 2:1 immobilization
4 4:1 immobilization

ZntE 40 W, 240 mTorre) ®ARAA 307 Melste] ¥4
= 38 $ o}m YA ofF ™ol = Egkgolo] 30 Tl 5
ARE Al IHZERRGo] Ao FiSit) o) Fof FHaE
Al Zekznt whe7] el REazsisith Sekaet 143t
© JHERY nRYRE AERES AaZebanle 3 84
33t Fof| oz ol o= Fgkgle]] 5|7 HR|§F Fof
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Figure 1. ESCA spectra of styrofoam. (a) pristine styrofoam
and (b) immobilized styrofoam (sample 4).

o =58k AE|2E Al ATt glojol SRR 7HE FellA] Al
o] fe Py PEEs Wit A4l Agels 747
Agell BlahA N/C ratio7} o 2~39f S718ke Yehlaz glvk &
] A8, T 22l AR, 3245k AR RS Figure
200 HERAITE ARD () 8 (b)& FAYEle Wsts dAos
ZoP) 45 AE(X150) ARLE F57E Zo)oh Aol B
= v} o] FAE AR (@) o= ETRAEE e st 2
3 BRI EEA Y] Acel) & & T Ak ()& s A2E 2
W AlRe] #9 AEE vehl 3ok o] 7= FAlE] AlEed vis)
A 3R] Ae2|AY Bol= o] Brle] 450 Sl Ae
HolFm Qlok wpr] ARzl o R T AE|RES] HHo| ol=EAt
I ofg™op| =9 Eekznt Aol fJsiA NS S
AUk AR C~Fe 1eiZgd Alue) wgste Ane] 24 s
ZA8] stetstr] i 100092 Follst ARIERA]|, Eak=n) A
zlof] 2Jg MEEE0] AERE dd A7 ke Jejg 3P
Ei7} B S opslar wdskR| gkom, FEH oz FHHe gl
on, vt FAL 34 GE B g 3 1) A A4 e
ARAE Figure 18] Algo®E & & Stk ¢4 F 7H 2wt
Eejolm A vkt ot EejolaEo| viep) o] WS 7HY




18 Bky Wi 8y 8 win

(@)

o

()

Figure 2. FESEM images of styrofoams listed in Table 1. (a) pristine sample (X 150), (b) No. 2 sample(X150), (c) No. 1 sample
(x1000), (d) No. 2 sample (X1000), (e} No. 3 sample(x 1000}, and (f) No. 4 sample (X 1000).

Table 2. Atomic Percentage of Elemental Components of Styro-
foam by Plasma Treatments

Table 3. Changes in Contact-Angle of Styrofoam Depending on
the Plasma Treatments

Sample Atomic percentage of elemental components Sample Contact—angle
Cis Nie O1s 0O/C ratio N/C ratio Pristine styrofoam 84°
1 92.49 1.37 3.79 0.041 0.015 Immobilized styrofoam 18°
2 79.05 2.32 16.62 0.210 0.030 Grafted styrofoam 17°
3 80.95 2.65 14.98 0.185 0.033
4 80.30 2.58 15.64 0.195 0.032
5 77.89 3.39 17.07 0.219 0.044 o7} ik Az
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