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Discrimination between Coal and Cokes

Takeshi YUKIMOTO*, Takanaga SUMINO* and Yukihiko YAMAZAKI*
*Central Customs Laboratory, Ministry of Finance
6-3-5,Kashiwanoha,Kashiwa,Chiba 277-0882 Japan

It is necessary to consider whether it is possible to discriminate between calcined anthracite and distilled anthracite by

examining physicochemical properties. This study found that thermogravimetry and differential thermal analysis are very
useful for identifying the heat-treatment method and X-ray diffraction is very useful for estimating the temperature of heat

treatment.
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Photo.3  Standard anthracite
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Photo.6  Anthracite calcined at 800°C
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Photo.10  Anthracite distilled at 600°C
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Photo.13  Anthracite distilled at 1100°C
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Table 1 Results of Thermogravimetry (TG)

(unit : °C)
Flash point Ash point
Standard anthracite 463 634
Anthracite calcined at 400°C 476 654
Anthracite distilled at 400°C 489 677
Anthracite calcined at 600°C 495 691
Anthracite distilled at 600°C 521 691
Anthracite calcined at 800°C 519 739
Anthracite distilled at 800°C 525 701
Anthracite calcined at 1000°C 564 861
Anthracite distilled at 1000°C 553 722
Anthracite calcined at 1100°C 606 887
Anthracite distilled at 1100°C 576 782
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Fig.l Comparison about TG curve of anthracite calcined at 400°C and
anthracite distilled at 400°C
(A) Anthracite calcined at 400°C
(B) Anthracite distilled at 400°C
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Fig2 Comparison about TG curve of anthracite calcined at 600°C and
anthracite distilled at 600°C
(C) Anthracite calcined at 600°C
(D) Anthracite distilled at 600°C
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Fig.3 Comparison about TG curve of anthracite calcined at 800°C and
anthracite distilled at 800°C
(E) Anthracite calcined at 800°C
(F) Anthracite distilled at 800°C
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Fig4 Comparison about TG curve of anthracite calcined at 1000°C and
anthracite distilled at 1000°C
(G) Anthracite calcined at 1000°C
(H) Anthracite distilled at 10000°C
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Fig5 Comparison about TG curve of anthracite calcined at 1100°C and
anthracite distilled at 1100°C
(I) Anthracite calcined at 1100°C
(J)  Anthracite distilled at 1100°C
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Table 2 Results of Differential Thermal Analysis (DTA)

(unit : °C)
: Max point of :
Flash point DTA curve Ash point
Standard anthracite 435 499 651
Anthracite calcined
at 400°C 416 505 663
Anthracite distilled
at 400°C 444 518 688
Anthracite calcined
at 600°C 422 522 702
Anthracite distilled at
600°C 474 544 699
Anthracite calcined at
800°C 451 538 756
Anthracite distilled
at 800°C 476 546 712
Anthracite calcined
at 1000°C 512 623 890
Anthracite distilled
at 1000°C 506 581 761
Anthracite calcined
at 1100C 563 648 900
Anthracite distilled
at 1100°C 536 617 805
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Fig6 Comparison about DTA curve of anthracite calcined at 400°C and
anthracite distilled at 400°C

(A) Anthracite calcined at 400°C

(B) Anthracite distilled at 400°C

150

0
50 250 450 650 850 1050

Fig.7 Comparison about DTA curve of anthracite calcined at 600°C and
anthracite distilled at 600°C
(C) Anthracite calcined at 600°C
(D) Anthracite distilled at 600°C
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Fig.8 Comparison about DTA curve of anthracite calcined at 800°C and
anthracite distilled at 800°C
(E) Anthracite calcined at 800°C
(F) Anthracite distilled at 800°C
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Fig.9 Comparison about DTA curve of anthracite calcined at 1000°C and
anthracite distilled at 1000°C
(G) Anthracite calcined at 1000°C
(H) Anthracite distilled at 10000°C
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Fig.10 Comparison about DTA curve of anthracite calcined at 1100°C and
anthracite distilled at 1200°C
(I) Anthracite calcined at 1100°C
(J)  Anthracite distilled at 1100°C
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Fig.11 X-ray diffraction patterns of anthracite calcined at each temperature
(A) Standard anthracite
(B) Anthracite calcined at 400°C
(C) Anthracite calcined at 600°C
(D) Anthracite calcined at 800°C
(E) Anthracite calcined at 1000°C
(F) Anthracite calcined at 1100°C
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Fig. 12 X-ray diffraction patterns of anthracite distilled at each temperature
(G) Standard anthracite coal
(H) Anthracite distilled at 400°C
(I)  Anthracite distilled at 600°C
(J) Anthracite distilled at 800°C
(K) Anthracite distilled at 10000°C
(L) Anthracite distilled at 1100°C
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Fig.13 Ratio of surface area
(A) Anthracite calcined at each temperature
(B) Anthracite distilled at each temperature
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Fig.14 Comparison about TG curve of SampleA and anthracite calcined at
1000°C
(A) SampleA
(B) Anthracite calcined at 1000°C

150
S
2
=
°
- (©) ©)
[55]
I
0
50 250 450 650 850 1050
Temp(
Fig.15 Comparison about DTA curve of SampleA and anthracite distilled at
1000°C
(C) SampleA

(D) Anthracite distilled at 10000°C
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Fig.16 Comparison about X-ray diffraction patterns of SampleA and anthracite

calcined at 1000°C

(E) SampleA

(F) Anthracite calcined at 1000°C
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Fig.17 Comparison about TG curve of SampleB and anthracite distilled at
1000°C
(A) SampleB
(B) Anthracite distilled at 1000°C
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Fig.18 Comparison about DTA curve of SampleB and anthracite distilled at

1000°C

(C) SampleB
(D) Anthracite distilled at 1000°C
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Fig.19 Comparison about X-ray diffraction patterns of SampleB and anthracite
distilled at 1000°C
(E) SampleB
(F) Anthracite distilled at 1000°C
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