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31
20 Table 2 Thermal reaction of Graphite
20 D
10 Sample C Start Peak End T
Amorphous 490~510 | 660~700 | 880~900
10 Cristalline 540~670 | 810~980 | 960~1, 080
105 Calcined 440~550 | 640~730 | 80~820
5 Artificial 560~640 | 770~860 | 840~910
3 2 Amorphous graphite
ity Crys_ulline graphite
GE—340 B i
emewm—m Natural graphite
T
DCA 5 30 13 IEE
600 /mm KODAK 2
=}
SA—1 g1
Table 1
Table 1 Coexistent elementin Graphite

500 600 700 800 900 1,000 1,100

Si Mg Al Ca Fe Ti Na K Temp. ()
AmorPhOUS tf + & Tr Tr Tr Tr Fig.1 Typical thermalanalytical curves of
Natural + + + + + + Tr Tr graphite
Cristallinel + + + ++ ++ Tr — —
Calcind Tr Tr — — — — — —
Artificial | Tr Tr — — — — — — 3 4
D—9C
3 3
TG—DTA Cu—Ka Ni 35KV
20mA 1
— 13% 7+0.5 H/W  200,000cps 26 60 40° 2,000cps
mg o —Al203 10 min 1°
+ 250/u v 0.15mm Ya°/min
1,200 10mm min

Fig. 1, Table2
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Fig. 2 X raydiffractmetry at20 60° ~40°

Table 3 Resultsof X ray diffractmetry

(002)d (004)d (002)H/W
Amorphous 3.34 1.67 —
Crystalline 3.36 1.67 17~21
Calcined 3.34 1.68" 0.5~1
Artificial |3.36~3.4| 1.68 3~4
3 5

1g
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3 6
FMN—3
JIS M 8812—3
3 7
JIS M 8812
4
10
3 8
JIS M 8813 3
0.1%
0.3 %

Table 4

Table 4 Results of Dencity, Ash, Volatile
matter and Total sulfur

Volatile | Tot al
Dencity Ash matter |sulfur

(%) (%) (%)

Amorphous |3 ~0.5/15 ~25 |8 ~10 [0.01~0.05

Crystalline [2.6~0.5 7 ~19 |0.5~3 |0.01~0.05
Calcined 2 ~0.5| 1 ~1.7/1 ~4 |0.3~0.8
Artificial 2 ~0.5/0.2~1.3[0.5~1.5/0.3~0.8
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Table 5
Table 5 Analytical results in Ash (%)
SiO; Al ;03 Fe 2,04 TiO, CaO  Na, O K;O MgO
Amorphous 53~68 12~24 8~15 0.5~ 1 1-1.5{ 2 ~ 3 1~ 5 1~ 2
Crystalline | 46~58 7~16 11,’"20 0.5~ 2 1~ 4 0.5~ 2 1~ 5 1~ 2
{ Calcined 20~30 5~10 5~10 — 30~40 — - —
! Artificial 20~30 5~10 5~10 — 30~40 — — —
3 10
JSM 35
100
25kV
Photo. 1 16
Photo. 1 (x 100)
Photo. 2 (x 10,000)
Photo. 3 (x 1,000)
Photo. 4 (x 10,000)
Photo. 5 (x 100)
Photo. 6 (x 1,000)
Photo. 7 (x 100)
Photo. 8 (x 1,000)
Photo. 9 (x 100)
Photo. 10 (x 1,000)
Photo. 11 (x 100)
Photo. 12 (x 1,000)
Photo. 13 () (% 100)
Photo. 14 () (x 1,000)
Photo. 15 ) (x 100)
Photo. 16 ( ) (x 1,000)
Photo. 3 4

Photo.5 6
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Photo. 2 Amorphous graphite
(x 100) (x 10,000)

Photo. 3 Natural graphite Photo. 4 Natural graphite
(x 1,000) (x 10,000)



32

21 1980

Photo. 5 Crystalline graphite Photo. 6 Crystalline graphite
(x 100) (x 1,000)

Photo. 7 Calcined graphite Photo. 8 Calcined graphite
(x 100) (x 1,000)
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Photo. 11  Petroleum graphite Photo. 12 Petroleum graphite
(x 100) (x 1,000)
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Photo. 13 Artificial graphite Photo. 14  Artificial graphite
(Powders) (x 100) (Powders) (x 1,000)

Photo. 15 Artificial graphite Photo. 16  Avrtificial graphite
(Unwrought)  (x 100) (Unwrought) (x 1,000)
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Identification of Type of Graphite

Itsuo MUTO
* Central Customs Laboratory Ministry of Finance
531, Iwase Matsudo shi Chibaken 271 Japan

Quantitative and qualitative estimation by density ash contents, volatile matter contents, total
sulfur contents transformation thermal analysis and X ray diffractometry has been developed for the discrimination
of amorphous graphite.

By thermal analysis ammorphous graphite and calcined graphite showed exothermic change at 500
to 820 . While the crystalline graphite and artificial graphite showed exothermic phenomenon at 540
to 1,080 . Generally X ray diffractometry gave satisfactory results on various type of graphite.
Thermal analysis X ray diffractometry density and ash contents were recomendended for the

discrimination of various type of graphite.

Received Sept. 16, 1980



