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Effect of Preparation Process on Roughness
of Self-supporting Film
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Abstract: Metal vapor vacuum arc ion deposition system was adapted to prepare self-
supporting Ni films on substrates of betaine-sucrose/Si, potassium oleate/Si, potassium
oleate-sucrose/Si, self-supporting collodion film, polished NaCl and self-supporting SiN
film, respectively. Field emission scanning electron microscopy (FESEM) and atomic
force microscope (AFM) were employed to analyze the surface morphology and rough-
ness of the films and substrates. The result indicates that the mean roughness of the
self-supporting Ni film depends on its depositing substrate. Glancing angle deposition
can reduce the surface roughness of film. Self-supporting Ni film with the 1.5 nm mean
surface roughness was obtained on self-supporting collodion film with 60° glancing
angle.
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Fig. 1 Scheme of metal vapour vacuum

arc ion deposition system

TE TS T G i B AE | o S A KO A IS Y
FBR SR W AT IR SR NI S ) 4 58 52 A
PR R 5 min 5 R BT IS A i N
P e 29 5 min, BUH B AR T4, H SCH SIN
WA G SF 9 55 5 - 20 il 3R BR LB L
TC SRR 0 K 4 J W

X% & 9 3 4l B 45 (Hitachi FESEM
S-4800) AR T 171 8 (Digital AFM Nanollla. )
Xof A it 2 T T A 2R AT WL AAIE Y

2 Z#ERE5ITiE

TR B F Ni I R e S H B E W
S, B2 7R T TR SIS0/ i R R IR
(i Ni BB A55 )5 19 SEM [BIMS . 2 v i 36 T
R BV 2 LA RRL AR TR 5. TS e
((CH;);N"CH,COO ™) fE/K H EA & 1 i
fiff BE o JiT LA 25 5 6 25 AP MR WSOK 43 T 245 b DA
1% BT 28 8L B AR 14 T 45 RRE A T ) L
Ao DR b A NI 4k 7 1 S8 B Y 2% 1 B

A BT AN B S RUHLRE 145 R

Bl 2 UURRAETSEMR T b Ni i SEM K5
Fig. 2 SEM image of Ni film

deposited on betaine-sucrose/Si
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Fig. 3 Images of potassium oleate film and Ni film deposited on potassium oleate/Si
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Fig. 4 Images of potassium oleate-sucrose film and Ni film deposited on potassium oleate-sucrose/Si
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Fig.5 SEM image of polished NaCl substrate (a) and AFM
image of Ni film deposited on polished NaCl substrate (b)
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Fig. 6 Images of Ni film deposited on self-supporting collodion film
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Fig. 7 Images of Ni film deposited on self-supporting SiN film
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Fig. 8 AFM images of free standing Ni film deposited
at 60° (a) and 30° (b) glancing angle
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