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Abstract

I have investigated the effects of annealing on a polymeric @~-C3Niz at high pressure and

temperature in the presence of seeds of crystalline carbon nitride films prepared by a high voltage

discharge plasma. The samples were evaluated by x-ray photoelectron spectroscopy (XPS), infrared

spectroscopy, Auger electron spectroscopy and x-ray diffraction(XRD).

Notably, XPS studies of the

film composition before and after annealing demonstrate that the nitrogen composition in @ CsNi»

material initially containing more than 58% nitrogen decreases during the annealing process and

reaches a common, stable composition of

~43

%.

XPS analysis also shows that the nitrogen

composition in the annealed films without polymeric - CsNs2 was reduced from 35 % to 17 %.

Furthermore the concentration of the sp® bonded phase increases with the increment of the annealing

temperature.
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Fig. 3. X ray diffraction pattern of the sample (annealing temperature: 550 “C).

457



J. of KIEEME(in Korean), Vol. 15, No. 5, May 2002.

of WAool ZIIASE uldhE Aot1-3]. 2

2 A

g 25 dAE 2xd wE Xps AHREY A
THo ¥ A oA Fog olFsi =
Ag HolFeE e, 747 (a)e B4, e 2
&, (0)= Aad B WsE =AsR Joh 1Y
U a3 @9 A9 d3 F49 #Hake 79
olgsta YA ¥ AT AL, AaTt BHdas

Az A8tz U7 HEojh1-316]. = b
< AFANFIA gL AR Si100) 71w AHAES
Mgz 2goz w2 = Yo XA 2
Atolell g -CiNupg ASlstx A7|eh &2 =7
7 Wiez dAHUE AAFHAAR Yoz
AYPsx E3 FAFAF ZANH EFRe
At olAL mAY Fehrxvl FXE AFAz]
gtete] B-C3Ng7t ME(seed)BHA F 03 8%
stugle AYe BAFE Aolg A

29 30 35709 A3 FL HAE 7kR 550 °C
A EXals A A)FE9 XRD FH HdH&

Ve Tt Teter® Hemely[{19]e] o8] =
o2& 4AGeA Akl YstH B-CsNgoll dis)
o ARSI a=6.4020 A c=24040 A A}
E 79 XRD A (a=6.3982, ¢=2.4212)¢} H]
glo] B I dxstm 9en], B-CaNeoll Wit
g c/avlg B d¥e XRD AR
¢/a=0.3784%} A 9 AL AHAQA /a=0.3755
R FuFH 189 AR ¢/a=0.3778%
v EElE 08 % o WE uj$ 2 gm glom
LB AT g2 Age BEMANE oE A
$olMst U AAFTZE 7MA Aozt 2 4
QAT = 1Y 39 HAS st ztzie] AEA
A2 ANste FuEH 199 FAFeHoz 7
2bst Azel AE vmEe 24 #Huy 2
WES a9 B A E3std EAste o
A4 Ages A5YS WA ¢ F ok

N R

3
-

fu L

213
l

il

hu

P

>

ox e

X
=
27349 A=g Astar I FAA, oA

il

2 o
o >
3 oo
% o
2
o
mi #y
o, <
oL
[e]
S
oo,
m o
S
LS
2
o
T
;‘é_&
lo w
7
iin3
2 o

3} ge Ang AUk

dfo

1. XRD si4ol <ojstd Zdsias

458

-C3Ny, B-CsNao] Eajgte},
2. nAY HH Fg=En FANE o)L FAT

AN dgers GHe o -CNiE A3y
5

< 3o

3. gahe s gL AR Si(100) 71H =
AL M=HR BEoR R A 73, Atold ¢
-CiNyzg ARt @A B+ AAZ
sl Az7E Erbsdoh

4. 4x48 &x9 F719 gEo gael A
s’ A Fe] Zrlbete, XPS ~2MER #a 4

of e APelUA Zoz o5t
5. dAel Fo AaHEe HEE wote] AN
I PE 3B %ERG E2 Ha 45 BE F7HE
ohoolzle @xe AR wee afsy
PAol7t MES AT el AAE B,
a-CiNizShel 2ol 9% Zoloh

6. a-CiNp® 334 &3 438 Heg 4
e wube Agsed AT Fo A

7. AESS XPS #£49 <9stH 550 CAA EH
A Aae] dagfgol A H%2 FIHst
qorng, o 2EE A= FFrh

8 AR A vl EAZ= ARE HA AF
o] dAeAe B 1 ALEd EX¥gdte
Wi 38 3 Bolok itk

ital
R
Fo
o

[1] J. I Kim, "Preparation of crystalline carbon
nitride thin film and bulk sample”, M. V.
Lomonosov Moscow State University, Ph.D
Thesis, Moscow, 1999,

2] K. P. Burdina, N. B. Zorov, O. V.
Kravchenko, Y. Y. Kuzyakov, J. I. Kim,
and S. A. Kulinich, "Synthesis of crystalline
carbon nitride”, Mendeleev Commun., Vol. 6,
No. 10, p. 207, 2000.

[B1 439, W37, ‘434 dshes wgd g
Rk 1 SN A7 AR AR R,
144, 10%, p. 835, 2001.

(41 A&, W7, “daigs a3 A 1A
& Wd EEtzute] spgk Aake] P&, M7
AAAgetsl =84, 154, 23, p. 184, 2002.



[5]

[6]

(7]

(8]

[9]

[10]

[11]

[12]

[13]

D. Li, S. Lopez, Y. W. Chung, M. S. Wong,
and W. D. Sproul,
deposition of amorphous
Sci.

"lonized magnetron
carbon
Technol.,

sputter
nitride thin films”, J. Vac.
Al3, p. 1063, 1995.

N. Nakayama, Y. Tsuchiya, S. Tamada, K.
Kosuge, S. Nagada, K. Takahiro, and S.
Yamaguchi, "Structural properties of amor-
phous carbon nitride films prepared by
reactive RF-magnetron sputtering”, Jpn. J.
Appl. Phys., Vol. 32, No. 10A, p. 1465, 1993.
4, ZEZ A ~dEHYgoz AFA

sy 2O

D. Marton, K. J. Boyd, A. H. Al-Bayati, S.
S. Todorov, and J. W. Ravalais, "Carbon
nitride deposited using energetic species: A
tow-phase system”, Phys. Rev. Lett., Vol
73, No. 1, p. 118, 1994.

H. W. Song, F. Z. Cui, X. M. He, W. Z. Lj,
and H. D. Li, "Carbon nitride
synthesized by NHz - ion - beam - assisted”,
J. Phys.: Conden. Matt,, Vol. 6, p. 6125,
1994.

S. 1. Kudryashov, O. V. Kravchenko, G. M.
Khafizova, K. P. Burdina, and N. B. Zorov,
"A  Polymeric Material
Heptazine Monomer Produced by Thermal
Decomposition of Mercuric Rhodanide”, Men-
deleev Commun., p. 75, 1998.

AEY, “dolA dEdo)Aygst ndg LA
Fekzvl CVDY e EFdAd 938 tolo
Boowhak Al 9 mengyg 2AskAY
ojobr WA A WY, UdNT =537,
995 10 - 2000 - 0009242, 2000.

C. M. Lieber and Z. ]J. Zhang, "Carbon
nitride solids! potential alternatives to dia-
p. 922,

films

with a Symm-

-

mond?”, Chemistry and Industry,
1995,

X. A. Zhao, C. W. Ong, Y. C. Tsang, Y.
W. Wong, and C. L. Choy, "Reactive pulsed
laser deposition of CNx films”, Appl. Phys.
Lett., Vol. 66, No. 20, p. 2652, 1995.

Z. J. Zhang, S. Fan, and C. M. Lieber,
"Growth and composition of covalent carbon

nitride solids”, Appl. Phys. Lett., Vol. 66,

459

[15]

[16]

[17]

{18]

[19]

A7) AR A F S =E 4], Vol. 15, No. 5, May 2002

No. 26, p. 3582, 1995.

Y. Li, Z. Zhang, S. Xie, and G. Yang,
"Stoichiometric growth of polycrystalline
CaNyg thin films”, Chem. Phys. Lett., Vol.
247, p. 253, 1995.

L. C. Chen, D. M. Bhusan, C. Y. Yang, K.
H. Chen, T. J. Chuang, M. C. Lin, C. K.
Chen, and Y. F. Huang, "Si-containing crys-
talline carbon nitride derived from micro
wave plasma enhanced chemical vapor de
position”, Thin Solid Films 303, p. 66, 1997.
Z. J. Zhang, P. Yang, and C. M. Lieber,
"Growth and properties of carbon nitride
thin films”, Mat. Res. Soc. Symp. Proc.,
Vol. 388, p. 271, 1995.

D. He, F. Zhang, X. Zhang, M. Zhang, R.
Liu, Y. Xu, and W. Wang, "Synthesis of
CaN4 crystals under high pressure and high
temperature”, Science in China, Vol. 41, No.
4, p. 405, 1998.

D. M. Teter and R. ]J. Hemley, "Low com-
pressibity carbon nitride”, Science, Vol. 271,
p. 53, 1996.



