


Table 1
Details of the sample preparation

Sample Plasma pretreatment Heating during sputtering Cu coating

(s) (°C) (nm)

1 No No No
2 No Room temperature 100
3 30 Room temperature 100
4 60 Room temperature 100
5 90 Room temperature 100
6 No 40 100
7 No 80 100
8 30 40 100
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samples of the nonwoven material were washed with ethanol and
rinsed with distilled water before the sputter coatings. After
washing, the samples were dried in an oven at 40 °C.

The plasma pretreatment of the PP nonwoven samples was
performed in a HD-1A vertical laboratory plasma treatment
machine to investigate the effect of the pretreatment on the
interfacial adhesion of the coating layer. Oxygen was used as the
treatment gas. The treatment conditions were set at a pressure of
15 Pa with a power of 50 W.

Amagnetron sputter coating system JZCK-420B was used to
deposit a nanolayer on the materials. A high-purity Cu target
(99.999%) was mounted on the cathode, and the nonwoven
sample was placed on the anode with a side facing the target.
The DC (direct current) power used for Cu sputtering was
adjusted to 50 W. Argon (99.999%) was used as the bombard-
ment gas. The sputtering pressure was set at 0.9 Pa. The thick-
ness of the deposition layer was measured using a coating
thickness detector (FTM-V) fixed in the sputtering chamber.
The effect of the heating during the sputtering process on the
interfacial adhesion of the coated layer was also investigated by
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using different temperatures. The combination of the plasma
treatment and heating was also tried for comparison in this
study. The details of the samples prepared in this study are listed
in Table 1.

2.2. Abrasion test

The abrasion test was performed on a Zweigle G552 abrasion
tester to study the surface and interfacial properties. Abrasion
load was 30 g. The size of the sample was 20 cm×1.0 cm. All the
tests were performed at 20±2 °C and 65±2% RH (relative
humidity). Each test was carried out three times and the average
values were reported.

2.3. Peel-off test

The peel-off test was performed on a Zwick universal materials
testing machine to examine the interfacial adhesion of the coated
layer. The test speedwas set at 200mm/min in this study. The initial
distance was 10 mm. The tape used was 3M600 test adhesive tape.
The test samples were cut into 7 cm×2.5 cm for the peel-off test.
The samples were pressed with a load of 400 g for 12 h before the
peel-off test. All the tests were performed at 20±2 °C and 65±2%
RH (relative humidity). Each test was carried out three times and
the average values were reported.

2.4. AFM observation

The surface and interfacial structures of the sputter coated
fibers were observed by atomic force microscopy (AFM). The
AFM used was a Benyuan CSPM 4000 Atomic Force Micro-
scope (AFM). Scanning was carried out in contact mode AFM
with a silicon cantilever. Scanning size was 5000 nm×5000 nm
and all images were obtained at ambient conditions.
the PP fiber (Sample 1).










