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Abstract

Boron-Carbon-Nitrogen (B-C-N) system is an attractive ternary material since it has not only an extremely
high hardness but also a number of other prominent characteristics such as chemical inertness, elevated melting
point, and low thermal expansion. In this paper, the corrosion behavior of B-C~N thin films in aqueous solution
was investigated. B-C-N films with different composition were deposited on a platinum plate by magnetron
sputtering in the thickness range of 150-280 nm. In order to understand effect of pH of solutions, BC, 4N sam-
ples were immerged in 1M HCI, 1M NaCl, and 1M NaOH solution at 298K, respectively. BCN samples with differ-
ent carbon contents were exposed to 1M NaOH solutions to investigate effect of chemical composition on cor-
rosion resistance. Corrosion rates of samples were measured by ellipsometry. From results, optical constant of
BC. 4N films was found to be N;=2.110-0.2951. The corrosion rates of Bi oCz 4+Ni.o films were NaOH > NaCl > HCl
in orders. With increasing carbon content in B-C-N films, the corrosion resistance of B-C-N films was enha-
nced. The lowest corrosion rate was obtained for B, Cy 4Ny o film.
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Fig. 1. Schematic diagram of magnetron sputtering
system used in this study.
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Fig. 2. Experimentald-¢ ocus for the deposition of
Bi.oC: 4Ny films and theoretical 4-¢ curve
with optical constant N,=2.110-0.2951.
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Fg. 3. Thickness, d, of B oCssNio films as a func-
tion of deposition time, t.

200}

d/nm

0.149X10"'nm-s~'Qc}. H, P28l FHo
2RE 73 AAEEE 0.136X10 'nm-s 'EHA
ellipsometryB .2 +3F gkt Ao AUx&l ¢
o} o= RE & A¥oA F4E BioCouNio B
gho] FAFE N,=2.110-0.295:0]2h Feted
% ek

BON #ue] W44 2A8h7] 915hel 208
©] 1MHCL, 1MNaCl, 1M NaOH Z¢] 7}
Asan. QYN Y F, S o4 wet
AY AH B Aaslas olgdd Az
ellipsometry B 0.2 4 ¥ #e F3grh o
ot Al £33 LEAHLE o] R3Fle] winle] F
AZ M3 = S E ZA AU 19

4+ 298 K9] 1 M NaOH £ Zof 1209.6 ks 3

)
AR

]

==

o d

0o o g

AR S wWo] By oCoaNio BV 4 & 3k Wste}
30° . .
B1 0C24N1 0 ﬁlm
1kmol m™® NaOH(298K)
25 1209.6ks
Oks
5 20
175nm
15°}
® Experimental(as-deposited)
O Experimental(after immersion)
~—— Calculated(N,=2.110-0.2804)
10° — . . . .
of 100° 10° 120° 130° 14¢° 150

V|

Fig. 4. Experimental 4-¢ locus for the dissolution
of B1.¢CoeNio films in 1 M NaCH and theoret -
ical 4-¢ curve.

olZd 714 & dA3te o]EFME JEhd A
o]t} By oCoaNio ] 4 ¥ 72 FAZFA|ZEe
Z7 el wet o] 2ds wet FA Ao R
Hgletn 2lom, AF A 168-169 nmAE =7
= 12096 ks HA Fol&= 151-162 nm7t S

o} 29 59 298 K9] 1 M NaCl, &= ¥ 69
298 Ko 1 M HCl &9 Zd HAH39& e
Bi.0Cz4Nio BtEre] 4 ¥ gke] ¥H3te} o] A 7}
2 & A e o]EF4E e o 1
HolA B 4= d%°], 1 M NaCl ¥ 1 M HCl &
A FAMEZ 1 M NaOH & =9} vlxrix]
2 B1oCouNio IS 4 ¥ 2 AR o] F
7bael wet o] 234dE wel FA pages
AsE] VAl s ¥ g vk ¥ 49A
g 6712 vepd 4 &9 ZdA Y B AT}

30°
B‘OC“Nmflm
1kmol mNaCI(298K)
25t 1209.6ks
Oks
-
160nm
3, 20
175nm
157 ) .
® Experimental(as-<deposited)
O Experimental(after immersion)
~—— Calculated(N,=2.110-0.272;)
1¢ \O ~ \O y O = O ~ ] 0
90 100 110 120 130 140

4

Fg. 5. Experimenta 4-¢ locus for the dissolution
of B oCs4Nio films in 1 M NaCll and theoreti-
ca 4-¢ curve.

30°

B, 0C“wallm

1kmol m°HC1(298K)

5’} 1209.6ks

5k

® Experimental(as-deposited)
O Experimental(after immersion)
— Calculated(N,=2.110-0.275i)

90° 100° 110° 120° 130° 140°
a4

Fig. 6 Experimental 4-¢ locus for the dissolution of
BioCo tNio films in 1 M HO and theoretical 4-
¢ curve.
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