¥24% H5M % A % H % j:li Vol. 24, No. 5
2010 4F 10 A CHINESE JOURNAL OF HIGH PRESSURE PHYSICS Oct. , 2010

XEHS. 1000-5773(2010)05-0338-05

HEMEFRULBIEN W NG
BRRUWENLENZZIE

KLE L EMEE W AR B EAREN

AR R MBS G5 S R e P E SR i SE 00 % IR TF M 2500615
2. IWZR A AR TR BRI o INAR ARSI 273500)

MEAAAKRERETAPEENRAB.FALELTAATABEENSHEN E £
o MAZRAMOLMET SHEN B LR ZHRMNUE, XA Kissinger 7,1t H T &
HeMELEREMKIRFREAMRENEANF LR, AL 2N SHEX MR £ &
IREENT ., ZREA . ZRFRENEETCSRAF MR ITH AN OAEER B
FEHHMEN A, AW AN G RSN AR T LR E E EK, B 7R B R E bR B
& 8 A TR

KW . 24N s kW E b g s 2 H i
FESHES.TQI64 X#kFRIRED : A

1 51 5§

N 4 WA 1 22 B P AR B T 12 AT AR RE P RE R T A N 3 < M ™ i A R 0 T B4R A
Z— L HHT . SRS T 4 A B AR M 1 R B G — bR v S R SR B BT O T AT R
o BP0 A o5 174 AR A0 A 2R 5 AR BE A E R T

< WA Tl 270 A Pk 2 LG A R 118 DR/ 15 S A S I o 3 A S o L% 1 BB o STk S i sk 4y [
AT LR FH 26 WL TG 1 BE R AR S8 Ak S B AT B XfE 5y F JEE . % AL RE B3 H58 mT 20 B S B R L M 2
PR AL . B S R R AR ) — S OR T l ad f 8h ) 2p y RR EAT AR A A BUAR R X
AL TT R Ll 0 TS R AR RORFHIE AL RE E. 2030 4 3 R KR 45 16 A [A) THE R F IS 2 4% 84
ML (A 3 4600 T2 B IR — 580K o LM BUEITH RS LRE E. 2 A RL RS 08 T THild
U S0 [ I SCAS 5 K S I AL 3 bR R PRI T DA SR AR AR S T S s AL REE

AW FE LR I E 2 04 WA 1 22 ORI, R F] Klinssinger ¥ 3158 040 SO0 19 R LG AL RE R 4E
3 BT ) R UL T R S 5 W <6 D Ay Bt FAVAS R R SR

2 HFmElEEXBAE

T B i 5 1) S ) T S I AL WA L 48 2% B OB 20 B0 23900 @ 2a M 3a, IR BIFRIE N 1 5,
ISAIS. HABARG SRR I25 mm>0.5 mm B R R AE, R RS 77 206 il 85 5 Fn A&
A A R RS T B R T 7 LMID-800 2175 11 15 R AL 76 w8 dl v TR 4% 10 o I 5 i 2 6 T 7 B

« WA HEE: 2009-06-03; f&EIHH: 2009-09-25
EEWE . HEARPAEE (50772060 ; INARE A KRB 222 (Y2007F12) 5 AR A 1 L J5 BHIT A3 % i 24
(200702024)
EZ BT Ko (1984 —), 5 i o Ak, 3 2 N ZH 8 i 4 B 5% . E-mail: zhangyuanpei@ foxmail. com
BIREE . ZARZFA952—), B B8 WA 20, 22 FHB M BT . E-mail: msli@sdu. edu. cn



5% 5 K TTHE A Ak il A e e A T B X R A R UL T A B ) R IR 339

o AT ZR ST TR R THE AETE DA 7R S R AT A W B s B At
e JE A B S A NG T 5 S ISFE S . DAAERBEITIN N 4 WA kL X Hobi vk R B
R DRI AR AT 5 3 FH A )2 B (300~ 355 pem) AN [7) 25 B 2k %) 4 I 0 i 0 AT ARG 8 1 HL A

K REC/T-1 8122 #8730 M A, 76 A 18] T T i 5 1 00k 3 A [ 55 2k 9% 25 ) < O Bt ) 2 B
PATE . AR DA ) 22 IR L AT Kissinger 8 122 77 3% H 55 3 0L AL BE » 48358 W1 55 48 X Bk 2 ik 0 5
o 4 M A AR E M A B

3 XWERSHHN

3.1 AEABREETHRASITER

FIH RFC/T-1 B 25 A3 B A% X 3 Fh A [w) B0 25 & 19 5 00 4 WA B @ 76 5 °C /min A110 °C/min FHif&
R 25 ORI R AT L A5 SR 1~ & 4 R .

M 1B 2 7T LA s N 4 WA e 2 S e HE — AN g, JE B AR AR . A R R A
18 4 NI 32 G KA SRR RS g . R R U R

m

3 ~
3(:l')iamond + ?()Z L(}raphile + C() T + C()z T (1)
(O
-10F
_ _ 1012.69
S S 20}
\3 = 1011.91
: 5 30t \ -1 021.66
=} = "
3 5 —of RN
M = 0 9196571 [ 14
=50 :
924.38 /IH
-60 :
0200 400 600 800 L1000 1200 06300 400 600 800 1000 1200
Temperature/(°C) Temperature/(°C)
B 1 FHEBEAN 5 °C/min B 3 F %l K2 FHEEAEA 10 °C/min B 3 Fh & il
4 WA B Y 22 B O3 A it 2k 4 I A 50 b 1Y 2 AR 40 B it 2
Fig. 1 Difference thermal analysis on three types of Fig. 2 Difference thermal analysis on three types of
boron-doped diamond single crystals boron-doped diamond single crystals
at 5 °C /min heating rate at 10 ‘C /min heating rate
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Fig. 3 Thermal gravity analysis on three types of Fig. 4 Thermal gravity analysis on three types of
boron-doped diamond single crystals boron-doped diamond single crystals
at 5 C /min heating rate at 10 °C /min heating rate
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Table 1 The thermal analysis data of three types of boron-doped diamond single crystals at different heating rates

Heating rate ) Relative weight-loss Initial oxidizing Violent oxidizing
/(°C /min) Diamond type /(%) temperature/ (°C) temperature/ (°C)

1 16. 32 900. 08 997. 96

5 11 12.82 917. 86 1009. 02

I 14.92 912. 40 989. 31

1 8.50 906. 83 1012.69

10 Il 7.58 919. 65 1011.91

I 7.52 924. 38 1021. 66
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Table 2 Kinetic parameters calculated with the Kissinger method

Diamond type B/CC/min) T,/CC) In(B/T%) 1/T,/(107"C™1H)
3 1004. 07 —12.7250 9.9595
1 5 997. 96 —12.2020 10. 0204
10 1012.69 —11.5381 9.8747
5 1009. 02 —12.2240 9.9106
Il 10 1011.91 —11.5366 9.8823
15 1031. 35 —11.1692 9.696 0
3 998. 36 —12.7136 10.016 4
Il 5 989. 31 —12.1846 10. 1081
10 1021. 66 —11.5558 9.7880
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Fig. 5 The fitted values obtained
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by the Kissinger method
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Influence of B,C Content in the Iron-Based Catalyst on the Apparent
Activation Energy of Boron-Doped Diamond Single Crystals

ZHANG Yuan-Pei'?,L.I He-Sheng'*, TIAN Bin'*?,
QI Yong-Xin"*,LIU Lei"*,L1 Mu-Sen'**

(1. Key Laboratory of Liquid Structure and Heredity of Materials
(Ministry of Education) ,Shandong University ,Jinan 250061 ,China;
2. Shandong Engineering Research Centre for
Superhard Materials s Zoucheng 273500 ,China)

Abstract; The boron-doped diamond single crystals with different boron amounts were synthesized by
adding B,C in iron-based catalyst. Based on the testing data of different thermal analysis (DTA) and
thermal gravity (TG) analysis during heating process,the apparent activation energies were calculated
by the Kissinger method. The effect of different boron amounts on their thermal stability and oxida-
tion resistance were analyzed in oxidation reaction. The experimental and theoretical results showed
that the variation trends of the DTA and TG are consistent with that of the apparent activation ener-
gy. In the severe oxidation process, both the thermal stability and the oxidation resistance of the bo-
ron-doped diamond single crystals increase firstly and then decrease with the increasing of boron a-
mounts.
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