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Fig. 1  The change of water absorbencies of uncrosslinked

photografied PP films with temperature

a) dormant radical grafied, G¥ = 1.31 mgfem’; b) BP pre-
dipping grafted, GY = 0.91 mg/om® ;c) dormant radical grafted,
GY = 0.56 mglem® 5d) XT pre-dipping grafted, GY = 0.30 mg/
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Fig. 2 The relationship between water absorbencies and
grafting yields of uncrosslinked photografted PP films
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Fig. 3 The reduced water absorhencies of crosslinked and
uncrosslinked photografted PP films change at 17.5C
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Fig. 4 The change of surface contact angles of uncrosslinked
photografted PP films with time G¥ = 0.34 mg/em’
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Fig. 3 The contact angles of PE film at different time
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Fig. 6 The change of surface contact angles (after considering
waler evaporation on surface) of uncrosslinked pholografted PP
films with time GY = 0.34 mg/cm’
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Fig. 7 The influence of temperature on surface contact angles ~
(afier considering water evaporation on surface) of uncrosslinked
photografted PP films with different grafting yields
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Fig. 8 The change of base diameters and conlact angles of
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Table 1  The flatting points of base diameter and contact angle of
crosslinked photografied PP films with different grafting yields

Grafting yield Flating peint of base  Flatting point of contact
(mg/em® ) diameter (s) angle (s}
0.12 40 40
0.22 40 40
0.28 50 50
0.55 60 60
.62 80 80
6.7 90 120
0.87 100 > 120
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PNIPAAm-GRAFTED LAYERS ON POLYPROPYLENE FILMS
[I. SURFACE PROPERTIES AND TEMPERATURE SENSITIVITY STUDY

LI Bin, CHEN Wenguang, WANG Xiaogong, ZHOU (lixiang
( Department of Chemical Engineering , Tsinghua Universizy , Beijing  100084)

Abstract The temperature sensitivity of poly( N-isopropyl acrylamide) (PNIPAAm}-grafted films was investigated
through water absorbency and water contact angle measurements . Though it coniributed litile to the water absorbency
of grafted films, the introduction of MBAAm retarded water evaporation from the grafied layers and also enhanced
their hydrophilicity . It was found that below a certain critical temperature, the surface contact angle of the grafted
films decreased during the measurement, which was related with the interaction process between the probing water
drops and the film surfaces. A Temperature-dependent Real Time Contact Angle Measurement method (TRTCA),
which is especially suitable for the LCST determination of temperature-sensitive grafted films, was developed based
on a newly proposed contact angle modification algorithm to eliminate the influence of water evaporation. Finally, a
two-stage model was proposed to describe the interaction process between the grafted films and water. Corresponding
to this model, the critical grafting yield for grafted films crosslinked with MBAAm showing significant change of
surface behavior was found to be around 0.6 mg/cm’ .

Key words PNIPAAm, Grafted film, Temperature sensitivity, Water absorbency, Temperature-dependent real

time conlact angle measurement, LCST



