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The Transformation of Physical and Chemical Properties by the
Carbonization

Naoyoshi HATCHO and Katsumi MIZUKI
Central Customs Laboratory, Ministry of Finance,
531, lwase, Matsudo Shi, Chiba Ken, 271
Japan

Physical and chemical properties of char and coke depend on the process of
carbonization and the type of coal. It was recognized that, during the carbonization,
the specific gravity, the crystallinity and the flashing point increased with decreasing
the concentration of the volatile matters. Determination of carbonized temperature
has been carried out by the detection of the volatile matters and other physical
properties.

Char and coke are essentially a partially graphitized and cellular form of carbon.
Therfore, the observation of surface conditions by the scanning electron microscope were
useful for the caracterization of char and coke.

There was considerable difficulty in estimating the coke. This was because, at the
high temperature carbonization, it was general practice to blend two or more type of
coking coal.
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Table 1 Ash contents, the specific gravities
and the volatile matters of practical
samples
A B ftem | Ash Volatile Collected
contents | matters S. G* S Gx
A Samples (%) (%) ‘
500 Natural graphite 0.31 1.14 2.20 2.20
B (Ceylon) ‘ ’ ' ’
500 Anthracite coal L7 14.96 L Lal
A 950 A(Viet Nam) ' ’ ’ '
Anthracit 1
B 1,000 1,100 fractie coa 4.09 7.88 | 1.76 1.73
B(Viet Nam)
1,300 1,350
Char of
100 Bituminous 11.95 17.02 1.55 1.43
(Akahira)
Charof Brown 11.2 21.03 60 1.52
coal (Taiheiyo) 2 ' L '
ASTM D3174 Cokes 6.08 3.90 1.79 1.75
Foundry col
ASTM  D3175 out /ry coes 6.68 1.43 1.86 1.82
BET (Blend)
2200 Foundry cokes 6.71 205 .90 1.86
(Blend)
Calcined 7.59 1.12
. 1.82 1.76
anthracite coal ~4.19 ~1.35
* S. G : The Specific gravities.
5 40
Table 1
Table 2
2 33
20 33 20
79 15
14 4
76 9.2
6 7



Table 2 C1lassification of Coal
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International

Classification 0 1 3 4 5 6 7 8 9
Class No.

volatile matter >33 >33 33 >33
(dry mineral 0~3 3~10 | 10~14 {14~20| 20~28 | 28~33 '

matter free)

(33~40)[(32~44 ){(34~46)|(36~48)

Total Calorie

8,450 {7,750 |7,200

(keal/kg) B B = 7| T 0] <7 00| 6,100
g ~7, ~7, ~6,
-
Classificati Bitumi Semi Brown Coal
1tuminous
assiication Anthracite Coal S bituminous (Lignite)
of Japan Coal
Coal
* Econommic commission for Europe of The United Nations
100 TG DTA
930
10mg DTA 250u V
10
d0=da -d (100—A)
100 - da—A - d &
b5}
do d é
da 2.7 Lf
=
Table 1 £
A E .
3 Anthracite coal
;5 - Graphite —_ Calcined‘anthracite coal
200 300- 400 500 600 700 800 900 1000
A L
Fig.1 DTA Thermograms
Specimen weight 10 mg, Heating rate
700 800 10 min
80m2 g BET Sensitivity 250 V.
500 1,000 Table 3 Fig. 1
BET 1m? 120 150

350 550
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Table 3 Thermal analysis of Practical samples
1007
90r
80t .
70 Intensity
Item Flash |Max'pointof] Ash > 60 A. B. 2x10°%./s
. 260k
point  |DTA curve point Z o C  2x10°/s
Samples () ) c) E 10 w
Natural graphite 30| AJ
(Ceylon) 738 846 885 2% 5
10
Anthracite coal 500 sa7 626 © )
A (Viet Nam) ? 0, 2% 30 40 50
Anthracite coal
B (Viet Nam) 180 510 600 Fig.2 Xray diffraction potterns
Char of Bituminous 342 96 156
coal (Akahira) A cokes B Char Akahira
Char of Brown coal C Graphite Ceylon
N 426 500 540
(Taiheiyo)
Cakes 540 636 690
Foundry cokes
. N 570 648 690 100
(Blend)
90|
Foundry cokes 80 .
(Blend) 576 660 708 70 Intensity
*? ) : D. E. 2X10%,s
. 60p
Calcined 2 9 0830
anthracitc Coal 615~6 696~720 790~83

10 20 30 40 50
DTA (9 )—=
DTA
650 720
Fig. 3 Xray diffraction patterns
D Anthracitecoal E callined anthracite
coal
25 101
20 43
X
X D 9C
X
X
35kV 20mA
Fig. 2 Fig. 3 26 10

002 20
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Photo. 2 Calcined anthracite coal

x 50

Photo. 1 Anthracite coal

x 50

Photo. 4 Char of brown coal

x 1000

Photo. 3 Calcined anthracite coal

x 50, Taiheiyo
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Photo. 5 Char of bituminous coal Photo. 6 Char of bituminous coal
x 20, Akahira x 50, Akahira

Photo. 7 Cokes A Photo. 8 Cokes B
x 20,at 950 x 50,at 1000 1100
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Photo. 9 CokesA Photo.10 Cokes A
x 200, at 950 x 1000, at 950
3 5mm Photo. 7 10
JSM 35 25kV 20
1,000 Photo. 1 10
Photo. 1
Photo. 2 3
DTA
Photo. 4 6

DTA
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