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lene Films Prepared by Magnetron Sputtering
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ABSTRACT: The work aims to study effects of target composition on performance of magnetron sputtering PTFE films to en-
hance hydrophobicity of PTFE films. Transparent super-hydrophobic polytetrafluoroethylene (PTFE) films were prepared on
glass substrate by one-step RF magnetron sputtering, and the effects of different PTFE targets on the films were studied. Proper-
ties of the targets and films were investigated by using X-ray photoelectron spectroscopy, Drop Meter and UV-Vis spectropho-
tometer. Fluorocarbon functional group content of the two targets were significantly different, and target 1 contained CF,0 while

target 2 did not. Target composition affected PTFE sputtering rate, that of the target 1 was 2 times as high as that of target 2. The
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film thickness varied with target provided with the same sputtering time, thus exhibiting different static water contact angles.

Film hydrophobicity exhibited an exponential relationship with film thickness, and finally the water contact angle reached a

platform of 170° and no longer rose. Meanwhile, NaF was introduced into the film as glass substrate was etched by F ions dur-

ing the sputtering process. However, the content of NaF and fluorocarbon in the film was related to the target composition. The

presence of NaF in the film enhanced F/C ratio, reduced surface energy, enhanced hydrophobicity, but declined visible light

transmittance of the film. One-step preparation of transparent super-hydrophobic polytetrafluoroethylene film technology has

extensive application prospect. Therefore, understanding the effects of target composition on film performance is of important

guiding significance.
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Fig.1 XPS of PTFE target: a) target 1, b) target 2
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Tab.1 The groups' content of two PTFE targets

at%
PTFE target C—C  CF, CF; CF,0 F/Cratio
Target I  21.88% 52.08% 10.42% 15.62%  1.667
Target2  20.9% 74.62% 4.48% 0 1.627
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Fig.2 Thickness and static water contact angle of the films
sputtered at different time of the two targets
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Tab.2 Static water contact angle of two PTFE targets'
films when the thickness is similar

PTFE target t/min Thickness/nm SWCA/(®)
Target 1 5 11.13+1.2 117.2+0.8
Target 2 10 21.2745.03 118.54£3.2
Target 1 30 133.93+20.1 153.244.7
Target 2 50 125.89+22.88 150.3£5.8
Target 2 60 126.24+31.3 162.5+£2.2
Target 1 40 200.49+18.71 164.5+4.4
Target 2 90 184.294+67.39 163+5.6

R T kD T R S R A K A 1 G
Z, EHEIEE 3 R, XER RS ETIE, 15
FA ML NFEBE TR . y=A xexp(—x/t) oo 3K
H, XTRIE A A=—61.4, 1,=75.67, y,~=170.11,
F I ) KT S e S I i O R (20 1700, FEAR
P 95% ELAF N FHE AT HIm , & 158°~180° 2 1] f{H
YIRMA R X — S 5Ra R YA, T ARG i
T T S 25 I A2 o A B4 K A JLERL ()R B T 0

At 52 2 TP i A P FE

180

170° —
160 [ -

140

120-#%

SWCA/(®)

100-/ = SWCA

Index fitting curve

80 0 95% confidence interval curve

60 1 1 1 1 1
0 50 100 150 200 250 300

Thickness/nm

P 3 R R S A K He b A LA G R
Fig.3 Fitting relationship between film thickness and static
water contact angle
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