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Differentiating between natural graphite and artificial graphite using a Laser Raman Spectrometer

FUJISAWA Kei*, WATANABE Sota*, NAGATA Shiori*, SUZUKI Yosuke* and ORUI Hitoshi*
*Central Customs Laboratory, Ministry of Finance 6-3-5, Kashiwanoha, Kashiwa, Chiba, 277-0882 Japan

Generally, graphite is divided into natural graphite mined from deposits, and artificial graphite processed from coke and oil

pitches. Although these two types of graphite have different tariff rates, it is difficult to distinguish them from their appearance.

Therefore, we need to use chemical analysis for distinguishing between natural and artificial graphite. Currently, natural graphite

and artificial graphite are comprehensively distinguished from the results of measurement of ash, X-ray diffraction, and

observation using a scanning electron microscope (SEM). In this study, we focus on the Raman scattered light of graphite and

consider whether Raman spectroscopy can differentiate the graphite. When we measured the distribution of Raman spectrum in

any certain area using a laser Raman spectrometer, very strong Raman peaks were observed in amorphous graphite, which

indicate defects in the crystal structure, compared with other graphites. Therefore, combining the differentiation of graphite using

a laser Raman spectroscopy with the conventional method, graphite is more definitely distinguished.
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Table 1 Graphite samples used in this study

Sample Kind of graphite Sample Kind of graphite
1 Crystalline 11 Amorphous
2 Crystalline 12 Amorphous
3 Crystalline 13 Amorphous
4 Crystalline 14 Amorphous
5 Crystalline 15 Artificial
6 Crystalline 16 Artificial
7 Crystalline 17 Artificial
8 Crystalline 18 Artificial
9 Amorphous 19 Artificial
10 Amorphous 20 Artificial
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Fig.1 Raman mapping images of peak intensity ratio of l13s0 / l1s82 (58 pm <58 pum)



30
BT ~ oy BT L B KIK - ARk

{sample 1) (sample 2)

(sample 4)

(sample 5)

(sample 13)
5 I’

(s
-

(sample 17) (sample 19) (sample 20)
; L] J (_"_? ™,

|
* ¢
o '
Sl O ERES O RS BRSO RS BRSO O RS
FWHM {em ) -

Fig.2 Raman mapping images of the full width at half maximum (FWHM) of the peak at 1582 cm™ (58 pm X 58 pm)
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Fig.3 Scatter plot of graphite samples
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