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Fig. 1 XRD spectra of g-hBN mixture milled for 450 h
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x1 AS-NAENLEER D BIN.CHERE
Table 1 Binding energy of BN.C in g-hBN mixture
B, /(eV) N, /(eV) Ci,/(eV)
Main Peak 190. 834 398.028 284.989
Less Peak 192. 386 399.931 288. 987




108 = i L Eit 2% it %176

2.2 BEEETHREEREMEKNRN

A ] 7 T T e T e 4 o X 7K B SR R AT o T v TR B o R Bl JEURE R I 24 6 04 (o
O B2 BT OKS IR R WA e SR P SRR LT 7 T i A e B TR Y e M I
o T Y SR P8 A 55 GO T ik o 75 T U LR ] — 8 A 2l R 5 28 G068 3l s 50 34 2 3 s ol 5 1
= N A i DE B il P B

=W F Biyog. Tlyu. 2% =g
I5NY
e B yH « o N
Ba;_y AHZE S5 m iR R IE 5 2% N (2) Normal temperature
2 MR 4 S <IN Y = Q¥R NFM » o
,‘ﬁfi”l&ﬁ‘ﬁﬁ;ﬂgmﬁﬁﬁﬁ = ol 232 & “:‘ and pressure
(PSR o I=Te) =
NN NN —~ —

XUHT B Bl (PtRhyo-
PtRho) AT 455E .

f£ 6.1 GPa JE 1 T Xf
A 8575 A AR B K B TR
BHHEAT 30 min BB, ik
TR 43 5k 800 °C L1300 C
11500 C, FEMEUH S PR
255 50 2 flk 1 2 TR 4 AR
BB BEFT XRD & XPS il
. A -8 A AR R
5K &M A B XRD i I
Al 3,

B R A SN
RAL B A TR I K S Y
XRD 3% (K 3(a)) & — 18
J G s R, h B ]
ALK JE =W XRD %

5 R R A L % TR MW
FHOAS AL (1) 7E 9 B 3 .

28 b B — 2B Y Ak
WA, fFL 3 46 i 55 47 55 BN A
AACT AR &5 (2) =8
5 1 JEURHAT 2R AL 5 OB
A TE U L 1) K AT 4 AR D5
o i % . H ARGk $R 2 A

2.9809

2.9653

(b) 6.1GPa, 800°C

3.4009

~
N
=
<
o~

N
Q
NS
o
o~

— 1.2749
—1.0838

Intensity
(002)

(c) 6.1GPa, 1300°C

101)
(104)

P— (110)
r (112)

(002)

(d) 6.1GPa, 1500°C

L AR E S 5 22 X 7R = A

TR T A R I K i 2t - =

B i BSR4 A JW et

SR JE R il 25 CHOIR A s X 20 30 40 50 60 70 8 90
HA bR TR S S 04 o R 26/

RI G 5K KA T KR

PR I 3 — 3% RO 2 RS 5 B3 N A AL RS K RS 1 XRD 3% (Cu K.,)

7K B9 3] B E Fig. 3 XRD spectra of g-hBN mixture reacted with water



5 2 ) B -5 A AT RO TR A W K e B BN 109

6.1 GPa.,800 C &M F =iy XRD & WK 3(b) . S5’ 3a)# HbAa AL TR BUE &5 3% A5 1F 5 H
LT — A 5R I RIE(d=0. 2981 nm) , X 550 R 1 — /g (d=0. 2984 nm) AW A, B L3 1]
eI T Rk .

6.1 GPa.1300 °C J 1500 ‘C &M Fr=® i) XRD i WL 3 (). (d) . MR, & B4 & A 88 (doy, =
0.3362 nm K& 0.3359 nm) M i SR HECIE 250 2% . [6) B R 28R 2] B S 48 7 A R0AR 0 e 57 604k AR A 0
i 5 I AR B A B v L R LR A TR

XPS A% 4 (1500 *CH2h: B, 193.702 eV HLIE

N,  402.646 eV Bl

C. 284.593 eV Ll
FEOHRE B R BR A B AN AFEE B—O B (0 B, 0) & N.C B A E L&Y CCEMEh S 4D .
3 3 i

Satoshi Nakano % A CVD 3 3545 (4 26 47 28 BC,N 5K #4778 7. 7 GPa, 1200~
1800 ‘CH&M TR T AHES BNGLHF A , 1A N & il & & T /K S BC.N A B-C-N-O-H #
Il A A A1 B85 cBN & MR H 4 ok . IR R 2000 C . 804 WA 45 5 (03B T T
J5 BC,N BS54 . F-ATTAY 5256 2R FH A7 8875 M B AL I G TR 5 0 5 /K i FE RO FE T 45 7E 6. 1 GPa il
BEAE 1500 C LT S50 45 R .

(1) A S5 AR R IR AW 5K & e RO i B H . 1300~1500 °C By th 45 & B2 5 1A 38 (d e
=0.335~0.336 nm)" , ;X —%5 2 5 Nakano % A2 — (W, Wik 2 Ui A % BC,N 54 BC,N
e i) 1) A1 8-S A AU IR TR B 0 A B G O A AR AT R

(2) TEAB-75 M A AT TR & W 55 K 8 e R I 5k o T A | 3 S A BT O /AR I T 7 4 vk
A B, Oy K C-N-H-O BbEW0. S250 b G 5T HF R B M) 2] — L T 2 A0k, il ] 7 ax 28
LAY, X—45 AR BEEE T M0 BN 5 H.O.C % &4 TR 7748 TREE
&Y.

(3) FATHY SR RIS A AT B EBR B B 1] 120 h 2645 - XRD 5% W 3K BE R 745, S
£ AL TAT S 2 A S8 A VRHL . X RRRE & 5 K ® R RV JE (6.1 GPa, 1300 °C) L BRA £ 85 45 dh4h,
I B A ST AR A LR . X R AR BN A 58 A L 5K R ROV 2 R cBN,

FEFRATH S5 o, A1 25 A hBN & i & R R 78 K 43 B 45 & 1947 8 5 Nakano 58 N R L8 A1 5=
BC,N 7E i w5 s T hBN-H, O Hl g-H. O 43 5145 dt AT 8 3 28, 3K — = SEXT T3 — 25 i 50 3 2L 45
TN RA T R T B LG,

BRI 0 A7 RN A RAL IS TR B — FhFE 2 1Y B-C-N 4544 5 S 45 2 A B Wiy A8 4k, X — BF
FTAEIEE AT .

HH

References:

[1] Utsumi W,Nakano S,Kimoto K, et al. In Situ X-Ray and TEM Observations on the Phase Transitions of BC, N
under Static High Pressures [ A]. International Association for Advancement of High Pressure Science and Tech-
nology. (Joint Conference: AIRAPT-18 & HPCC-11) Abstracts [C]. Beijing: Physics Society of China,2001. 222.

[2] Tateyama Y, Ogitsu T,Kusakabe K,et al. First-Principles Study on High-Pressure Synthesis of Hetero-Diamond
BC,N [J]. The Review of High Pressure Science and Technology,1998,7:187—189.

[3] Yamaoka S, Akaishi M,Kanda H,et al. Crystal Growth of Diamond in the System of Carbon and Water under Very
High Pressure and Temperature [J]. Journal of Crystal Growth,1992,125:375—377.



110 = i L7 il 2% it %176

[4] Kobayashi T. High Pressure Syntheses of Cubic BN Using Water, Urea and Boric Acid Catalysts [J]. ] Chem
Phys,1979,70(12) :5898—5905.

[5] Nakano S, Akaishi M,Sasaki T. Influence of Water Agent on High-Pressure/ High-Temperature Transformation of
Graphitic BC; N [J]. Chem Mater,2001,13:350—354.

[6] Chen W J,Hua Z, Yao B, et al. The Preparation and Conductivity of Amorphous BCN []J]. Acta Metallurgica
Sinica,1999,35(5) :469—472. (in Chinese)
Broo a4 btk k. 5. JE A BON i # SO i [T, & Jm 2441, 1999,35(5) :469—472.

[7] Polo M C,Martinez E,Esteve J,et al. Preparation of B-C-N Thin Films by r. f. Plasma Assisted CVD []J]. Diamond
and Related Materials,1998,7:376—379.

Analysis of Reaction Products of Micro-Crystal Mixture of
Graphite Hexagonal Boron Nitride with Water under
the High-Temperature and High-Pressure
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Abstract: In this paper,the possibility of synthesizing the boron-carbon-nitride (B-C-N) compound by
water catalyst has been investigated. The micro-crystal mixture of graphite and hexagonal boron ni-
tride (hBN) was obtained by ball-milling. Under the temperature of 800~1500 °‘C and the pressure of
6.1 GPa,this mixture reacted with water. By XRD and XPS, we analyzed the reaction products of the
mixture with water,and found that the recrystallizing graphite formed and the crystallinity of graphite
increased gradually when temperature increased, but recrystallizing hexagonal boron nitride (hBN)
and cubic boron nitride (¢cBN) were not found. When the ball-milling was not sufficient, the XRD spec-
tra peak of the micro-crystal mixture of graphite and hexagonal boron nitride (hBN) had not been
widened sufficiently. The crystal of graphite and cubic boron nitride (¢cBN) were found, but the B-C-N
crystal was not found.
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