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Discrimination between petroleum coke and artificial graphite

FUJISAWA Kei*, YAMASHIROYA Yutaka*, NAGATA Shiori*, TANAKA Yasunori* and ORUI Hitoshi*
*Central Customs Laboratory, Ministry of Finance 6-3-5, Kashiwanoha, Kashiwa, Chiba, 277-0882 Japan

Carbon-based substances are classified in different tariff classifications depending on their crystal structure and manufacturing

method. Among these, petroleum coke is a solid residue obtained by pyrolysis treatment of heavy fractions generated during the

distillation of crude oil. Artificial graphite is obtained by calcining petroleum coke, pitch, or the like at high temperatures.

Although the two have different tariff rates, it is difficult to distinguish them from only their appearance, so it is necessary to

distinguish them by scientific analysis. In this study, we compared the crystal states of petroleum coke and artificial graphite

using X-ray diffraction and laser Raman spectrometer, referring to the previous study of discrimination between natural graphite

and artificial graphite using a laser Raman spectrometer. As a result, it was suggested that petroleum coke has more defects in the

crystal structure than artificial graphite and doesn’t have a regular layered structure peculiar to graphite. Therefore, it is considered

that petroleum coke and artificial graphite can be discriminated by examining their crystal structure.
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Table 1 ~Carbon samples used in this study

Sample Kind of Carbon

1 Petroleum coke

Petroleum coke

Artificial graphite

Artificial graphite

Artificial graphite

2
3
4 Artificial graphite
5
6
7

Artificial graphite
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Fig. 1 X-ray diffraction of petroleum coke and artificial graphite samples
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Fig.2 Raman mapping images of peak intensity ratio of I 3so / I1sg> (58 pmx58 pm)
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Fig. 3 Raman mapping images of the full width at half maximum (FWHM) of the peak at 1582 cm™! (58 pmx58 pum)
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Fig4 Scatter plot of petroleum coke and artificial graphite samples
X
1 JKE=50, REK : <RFBHED , p.14-17 (1970), (R HKR).
2) JIBEIEL : REEAH, 12, 591 (2014).
3)  HEEA, Bl o BARREHERIE, 415, 41 (2020).
4) R MUK, KHEE, SRR, KM BRI RSATATER, 64, 27(2024).
5)  FRHEIED @ KSR, 78,86 (1974).
6) /IMRFIJS : RSE, 60,21 (1970).
7)) FREIETS, AT, TIESE, ZLUEE : RE, 118,165 (1984).
8)  F. Tuinstra, J.L. Koenig : The Journal of Chemical Physics, 53, 1126 (1970).
9) FLMIEE, WP, EH  RFEOFM |, P73-92, 123-137 2007), FIAE/E).
10) FAfoe : fR3E, 183,168 (1998).
11) FAAdJG : RFE, 175,304 (1996).
12) FHIER « R\EBdh, 42,1217 (1991).
13) /UFRH] : BREHI S, 50, 826 (1971).

25

BB R TR 5 65 %

4, B 9

ABFFETIE, Fla—27 AL ATERE & OBBIEE BT 5 72
B, X BREFHER P L —Y—F < U REFHE RN T~
DB LD~y B THEEIT- 7. A2 — 7 20 X #RETr
B HIE, BENTRAA ORFEANAMER & BE SN D BT EL
MEniz—k7<, RAMRRFSNABERORAERVICLD =
WICHI 2R b S 1 ok 2 [EHTRRITIE & A EBLII S o Tz,
Fiz, L= —I=raNNERICL Iy B TRIEICL D B
VL 2 Al D HERE (R &Y 1582 em' O A{HE) % b L7
LA, A a—r ZXBNRER O EPRASE O KIBICHRT 5 &
BREh 2 E—27BREG L TR0, AERH LY & ERMLERN
HHZEWbhrole. TRHDRRNG, Ailla—7 X & NER
ORI, TNETNOERMMEEICER TS5 Z LTIV TE
DAGEMEN D D, SB%OBEL LT, X BEFTHEL R —5—
T U NEREFHEN N T IR LY, FIRTHBEL
Tea— 7 ARARMAKO 2 — 7 X7 EOBEMLE AT Z &
T, WEIRVREMEI ORI FICEF ST D RS H .



	1.　緒　　言
	2.　実　　験
	2.1　試料
	2.3　実験方法
	2.3.1　X線回折装置による測定
	2.3.2　レーザーラマン分光光度計によるマッピング測定

	3.　結果及び考察
	3.1　X線回折装置による測定
	3.2レーザーラマン分光光度計によるマッピング測定
	3.2.1　1350 cm-1と1582 cm-1のピーク強度比
	3.2.2　1582 cm-1の半値幅
	3.2.3　マッピング測定の平均値による結晶化度の比較と考察

	4.　要　　約
	文　　献

