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Table 1 Molecular interaction potential parameters

BT A T A A 40 0 P (X E Compesttion /O ) “
TE 4% 45y VR BESMINR38 p FURIE T B9 R o 256 0428 130
CH, 154.1 0.422 13.0

AR ZRE 1 mol /KN 1 mol Bk (4 7 25 5%
G W) o 5 R TE K r I A B AE L TR A B E A4
R Rat S AEAE R, P X R L ) 5 S0 A R B 4
BRI ARAE . 25 P e A ok R i B IR AR AR A

H. 36.4 0. 343 11.1
CO 108. 3 0.412 13.0

kco,~, =1.035

IR £ R CO,.CO M CH,, e o L0
CH e S A AL ) T LA M RS - TR 4 U oo w0 =0 955
A K T A 5 SR
X(O) =[X(CO,) + X(CO) + X(CH ] X 100% (12

AL X(CO,) . X(COFI X(CHD MM Z27 CO, .CO Fl CH, 788 I L 37 44 v it v g
3 ) LT A Btk Ry A 8 B 4 s e mT AR5 A AR A NI AR K B AR XL (O R X (O A
5 N4 WA 7K b B i i =22 22

AX(C) =X,(0C) — X, (O (13)
FR YA W S AR A K B XM IR 2 2 S & NA ARk A IR R R
[ {(kT[AX(O) ]}/ (02, X)) = {kT[X,(C) — X, (O} /(2. XD (1)

Kb W BR 255RLQ. A R TR
3 ItEARE

A SCER 10 M5 D7 R CHEQ #2)% , %t AS 8] F 7 AR B T 0 B8 R0 4 I 76 7K T i) 3% ik 3
X (OF X (OFEAT 7H5H I 5 IS i 22 AX (O,

FATEAREE TWF 5 FE S1:5.5 GPa.6.1 GPa.6.5 GPa.,7. 1 GPa Ml 7. 7 GPa; %} T4 — & }1 4>
STHEE T AE 23 AN TR I BE R 0 A B 2% . IR BE VS L 1000~2900 K, & 100 K 35—k, If- 1
fny 2450 K, 2550 K #2850 K JUANIRE AL, H A [ ) it S 4 R Rt e 30l & L O Fih & Zk it 46
AX (O By KA .

4 HEZERIR x2 &RAERMEE.ENER

Table 2 Definite temperature and pressure range

HE R R 1R 2 B, it e for diamond formation
BalIFER LTI, Pressure  Down-limit temperature Up-limit temperature
(1) FE—E S F 47 A G I ek hy/(GP) [0 [0
5.5 1180 1780

TR RE 2 22 AX (C) o4 IE A A9 it B A7 5 52 B9 R FRAN

ROLE 2. BEILERED F ERERT 2 zﬁ
TR LR A A B R o oo
B 75 B S AR O & P A TR e o

Ey A Ll



104 = i Y il 2% il %176

(2) TERIR S TR T A — AR Ty, A1 88 0 4 WA 27K BV Al B 2 25 AX(OV A — MR . fff AX
(O Ay M0 FKAB 8 Tk B Wit s 3 0 T v T 388 K (D B 3 e 88 25 19 W A {1 S B I s g 1 v i 34 K
IHEE R KW, 76 5.5 GPa JE 1 F A 8B & Wl A % #2206 1550 K iR 4 F K E
(1.4 mmoD), 7 7. 7 GPa & Ji F f1 8 Fl & Wl £ % ff B 2 22 76 2350 K il BE N /R il K fEH
(5.8 mmol) , HLJF# i # M 2 KA 2. R %K R b4 N A oK 8h ) 5% i 20 R O
ADH ), AT LA X BRI E S. Yamaoka A9 SE 5625 0 DA K UG Ao BF 25 ) S 56 285 SR AR AF A AR U

7t 7
or 7.7 GPa or
5 st
o 7.1 GPa ks
o 4t S 4r
= h
< 3f F3r
= \ \ 6.5 GPa E
2r \ \ 6.1 GPa 2r
! \ \ \ \ 5.5 GPa 4
. . . . . 0 . . . .
1000 1500 2000 2500 3000 5 6 7 8
T/(K) p/(GPa)
B 1 RMEMEE AX SEET LR &2 Tl 0¥ il BE 22 B R A AX s
Fig. 1 Relation between concentration 5Eh p HER
difference of carbon AX Fig. 2 Relation between maximum of carbon
and temperature T concentration difference and pressure

AR AR 9 38 SCEAE T R0 A8 AR 2 i 2210 205 FRRCUE I « TSR0 7 0 T P A6 2% 5 4 [ £ D 3
B GETH IR~ D7 i 3 T 5 T TR T B I SR A A 2R 5 53— T T e TR T A A S 6 B i
He AL R P A RE 138 T7 ik P A LE R S BER R 1 2 % sl K

References:

[1] Melton C E,Giardini A A. The Composition And Significance of Gas Released from Natural Diamond from Africa
and Brazil [J]. Am Mineral,1974,59:775—782.

[2] Haggerty S E. Diamond Genesis in a Multiply-Constrained Model [J]. Nature,1986,320:34— 38.

[3] Navon O, Hutcheon I D, Rossman G R, et al. Mantle-Derived Fluids in Diamond Micro-Inclusions [ J]. Nature,
1988,335:784—789.

[4] Schrauder M,Navon O. Solid Carbon Dioxide in a Natural Diamond [J]. Nature,1993,365:42—44.

[5] Taylor W R. Stable Isotopes and Fluid Processes in Mineralization [ M ]. Australia: University of Western Australia
Pub No. 23,1990. 333.

[6] 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]. ] Cryst Growth,1992,125:375—377.

[7] Hong S M, Akaishi M, Yamaoka S. Nucleation of Diamond in the System of Carbon and Water under Very High
Pressure and Temperature [J]. ] Cryst Growth,1999,200:326—328.

[8] Yamaoka S,Shaji Kumar M D, Akaishi M. Reaction between Carbon and Water under Diamond-Stable High Pres-
sure and High Temperature Conditions []]. Diamond and Related Materials,2000,9:1480—1486.

[9] LiuF S,Hong D G,Zhou X F. Theoretical Research on the Hugoniot Curves of the Mixtures of Carbon and Water



5% 2 X ST S+ T g X i 4 N RO % i ke S A I £ 5 ) 105

[J]. Chinese Journal of High Pressure Physics,2001,15 (3):186—192. (in Chinese)
XWAR A, B4 B, JH 528, MK IR A 4 vh s R4 RRME IR A 5T [T, R R 3R A% 42, 2001,15(3) : 186 —192.

[10] LiuF S .Hong S M.,Jing F Q. Dissolvability of Carbon in HP-HT Water [ J]. ] Phys:Condens Matter,2002,14:1—5.

[11] Xiao W S,Weng K N,Lii G C,et al. Experiment on Reaction of Polyethylene and Water under High Pressure and
High Temperature [J]. Chinese Journal of High Pressure Physics,2001,15(3):169—176.
BT ST e T A AR R A 5K RN Y e R R T S B S A T S R [T R B A4 AR, 2001, 15(3) 1 169 —
176.

[12] wvan Thiel M,Ree F H. High-Pressure Liquid-Liquid Phase Change in Carbon [J]. The American Physical Society,
1993,48:3591—3599.

[13] Wertheim M S. Exact Solution of the PERCUS-YEVICK Integral Equation for Hard Spheres [J]. Phys Rev Lett,
1963.10:321—323.

[14] Ree F. A Statistical Mechanical Theory of Chemically Reacting Multiphase Mixtures: Application to the Detonation
Properties of PETN [J7]. ] Chem Phys,1984,81(30):1251—1263.

[15] wvan Thiel M,Ree F H, Haselman L. C. Accurate Determination of Pair Potentials For a C, H, N, O, System of Mol-
ecules: a Semiempirical Method [R]. UCRL-ID-120096,1995.

[16] Yao L Z. Fundamentals of Crystal Growth [ M]. Hefei: Chinese Science and Technology University Press,1995.
264—265. (in Chinese)
Wik s, SRR IERE (M. G AE b ERE A BOR % i ARL 1995, 264 — 265,

Effect of Pressure on Carbon Concentration in C-H-O Supercritical-Fluid
ZHAO Xian-Feng, HONG Shi-Ming, LIU Fu-Sheng
(Laboratory of High Pressure Physics,Southwest Jiaotong University ,Chengdu 610031 ,China)

Abstract: By statistical thermodynamics methods and CHEQ code,the concentrations of carbon in the
system of graphite-water were calculated at 5.5~7.7 GPa and 1000~2900 K. Relation between the
concentration of carbon in water and the pressure was mainly studied. Results could be summarised as
follows: (1) At a fixed pressure,there is a definite down-limit and a up-limit of temperature, between
them the concentration difference of graphite and diamond in water AX (C) is positive; (2) Under a
definite pressure,there is a maximum of the concentration difference of graphite and diamond in wa-
ter. Both of the maximum of AX(C) and the temperature, which make AX (C) maximum, increase
with the increase of the pressure remarkably.
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