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Fig. 1. SEM Photo images of anthracite starting material
(A) and disordered graphite synthesized under the con-
dition of 0.7 Gpa and 340°C in piston sylinder(B).

P(Gpa) TCC) time(hours) catalyst dye(A) *Lewm(A) *TGD
0.7 270 168 Li,CO4 3.553 25 9
0.7 300 168 Li,COy 3413 120 31
0.7 320 168 Li,CO, 3.404 132 33
0.7 340 168 Li,CO, 3.372 158 40
0.7 360 168 Li,CO;4 3.360 219 53

*1.5 1050 42 3.359 520 120

*Starting material is powder sample from a graphite pot.
*Le=KA/P cos® , K=0.9

ey 6002370

TGD= log(Lz,,,./1000)
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Table 2. Phases observed at ambient conditions in DAC
experiment

E, Kev deoz( A) *Intensity phases
13.950 3.372 s graphite(002)
14.386 3.270 vw NaClI(111)
15.477 3.040 w ?

16.621 2.830 vs NaCl(200)
27.781 2.065 w graphite(100)
22.944 2.050 w graphite(100)

*s: strong, w: weak, vw: very weak, vs: very strong

Fig. 2. A spectrum obtained at the starting sample at am-
bient conditions. Vertical and horizontal axes show in-
tensity of spectrum in arbitrary unit and photon energy
in KeV. This spectrum covers from channel 200(left cur-
sor) to 500(right cursor) in the total 1024 channels. Pho-
ton energy corresponding to these channels is from 11.606
KeV to 27.959. The d-spacing are listed in Table 2.
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Fig. 3. A series of the spectra acquired at one cycle of load-
ing and unloading processes. Each spectrum ranges from 11.
606 KeV to 27.959 KeV in photon energy same as in Fig. 2.
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Fig. 4. Variations of d-spacings with changing pressures.
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Fig. 5. Formation curve of graphite modified from Tagiri
& Oba(1986). Numbers in diagram are TGD values.
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Experimental study on the phase change of a graphite using piston cylinder,
DAC and Synchrotron Radiation
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ABSTRACT : Possibile phase transitions of graphite have been examined experimentally using piston
cylinder and DAC with synchrotron radiation. The graphite-forming processes in high pressure and
low temperature conditions and the phase change under super high pressure were studied in the con-
ditions of 0.7 Gpa and 270-360C in piston cylinder and under 39.6 Gpa in DAC. In the piston cylinder
experiment using LiCO3 as a catalyzer, we could synthesize disordered graphites whose TGD values
change progressively from 9 to 53. It was known that the temperature of graphitization in 0.7 Gpa is
between 270-300C. Numerous unknown XRD peaks were observed in the super high-pressure ex-
periment. However, it is difficult to pick up a new peak of a hexagonal diamond phase. Application of
the different high pressure apparatus as well as a peculiar X-ray source and various graphite speci-
men would be useful for super high-pressure experiment, and more detailed works are needed to
characterize the unknown phase(s) observed in this study.

Key words : piston cylinder, synchrotron radiation, disordered graphite, phase change. super high
pressure, hexagonal diamond
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