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ABSTRACT. New graft copolymers were synthesized by grafting 2,2,2-trifluoroethylmethacrylate on
polyvinylalcohol in agueous solution with Ce'* ions as initiator. Surface free energies of copolymers
having various grafting percentages were studied by measurements of contact angles for various liquids.
As the grafting of perfluoroalkyl group increases, surface free energy of solid decreases. Estimation
of critical surface free energy should be accounted for molecular propeties because the polar force compo-

nents of these solids are relatively great. y. was calculated from the plot of vy, vs @,
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Tadble 1. The reaction conversion and grafting percentage of PVA/3FEMA copolymer

Sample Amount of Amount of Weight of Conversion Grafting 3FEMA
PVA(g) monotmer {(g) copolymer {(g) (%) percentage (%) mole %
1 1.56 103 221 63.1 294 103
2 2.00 0.82 256 68.3 219 6.88
3 200 0.70 244 629 180 625
4 2.00 0.50 228 56.0 123 4.26
5 1.50 0.20 160 50.0 63 2.86
6 2.00 0.25 2.10 400 48 217
Tadle 2. The relative absorption ratio, Aco/Aon of PVA/3FEMA copolymer in IR spectrum
OH peak CO peak Ao Ago
Sample —p 2 P A L
1 11.76 48.82 233 80 142 123 0.86
2 2117 55.88 46,64 69.29 0.97 0.39 0.402
3 10.58 4852 37.06 6341 152 0.54 0.35
4 247 4294 27.05 64,11 2.88 0.863 0.299
5 941 4717 5648 66.76 161 0.16 0.10
6 1.83 49.23 5191 65.34 329 023 0.07

Table 3. Measurements of contact angles of PVA/3
FEMA copolymers for various liquids by wilhelmy
plate technique

Surface Contact angle for each liquid 9)

sample number H,0 CH:l, O-xylene heptane
1 877 664 38.7 329
2 854 8038 85.2 231
3 796 600 27.1 23.1
4 76.7 538 231 -
5 743 517 231 -
6 725 464 230 -

JajZefol WNB SEEXI BY XIRollLiX].
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ble 39| Agic). ©] 0%kE B4 FAYL Y
24 A A quUAEF 3l 4 (@)l 4l
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%t

Table 4. Surface free energies obtained by various
methods for solids

Sofid Values from eq. (8) erg/cm®erg/cm?®  erg/cm?
1
¥ vt Y: . Y. from eq. (6)
1 212 5.24 26.4 218 259
2 220 5.95 280 250 27.1
3 248 7.62 324 266 309
4 26.7 835 3.1 270 334
5 276 924 36.8 30.2 34.1
6 30.3 918 394 348 365

a: Values obtained from improved Zisman method.
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Table 5. vy and Py values of various liquids and so-
lids

Y« from eq.(7)
Solid erg/em® $, from eq.(9)
H:0 CH); H:0 CH.l, TCP
1 241 669 0854 090 0963 0.99%
2 226 663 0864 0955 0958 0.984
3 198 6.14 0877 0948 0958 0977
4 189 590 0878 0946 0955 0975
5 177 614 088 0941 0952 0963
6 182 531 0876 0948 0952 0.963

TCP; tricresyl phosphate.
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