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Synopsis :

Some coking coals, carbonized at temperatures up to 800°C, have been examined by
infrared methods and elemental analysis. The most marked changes in the coals by
heating to between 500°C and 600°C were a loss of aliphatic materials and relative
enrichment of aromatic materials. It is suggested that aromatic materials in the coals
are stable a temperatures up to 500°C. Chemical structures of an Australian bituminous
coal, South Bulli, are slightly different from those of an American bituminous coal,

Itmann.
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Some coking coals, carbonized at temperatures up to 800°C, have been examined by infrared methods

and elemental analysis. The most marked changes in the coals by heating to between 500° and 600°C were

a loss of aliphatic matertals and relative enrichment of aromatic materials. Tt is suggested that aromatic

materials in the coals are stable at temperatures up to 500°C. Chemical structures of an Australian

bituminous coal, South Bulli, are slightly different from those of an American bituminous coal, Itmann.
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Fig. 1 Relation between carbon content and
mean reflectance

Table 1 Elemental analysis of heat treated coals (%)
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T3 5#{E% Table 1 3 1 U° Table 2 2R L
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2-2 PHEERRLEE

BOEHA IR = | F T 7 HORGEFEY—E
E e (200, 400, 500, 600, 800°C) ww{f-T%k
W, BAEBEVEE — b L 10me OFRHR S
o, 10sec B OROTNCIE DAL, 20sec
MR - s — e odub#liabg E R
L, ¥+ 5. “hbo@fE3~<T 20mi/sec
D~ v AKWRTTL, AROBEEORE
PEBAB G, GHERAERYFTREL, AR
VVDF v — & —hCRETT2BEREL
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FTEHEFF T o0

Temp. Ytmann Yutoku South Bulli Liddell
CO tc | wlHc| c H |HC| C lm | mc| c H | H/C
Room .| 8a.1] 46 [o6s7| 72.5] 6.1 [o038| 77.4 | 45 T o703] 714 | 5.3 | o.888
200 | 842 4.6 | 0.660 | 79.1| 6.1 |0.930 | 7.0 ( 45 | 0.695| 71.4 | 5.5 | 0.2
400 83.4 ‘ 4.4 ‘0.533 729.1| 5.8 |0.88 t 77.0 | 43 | o665 | 72.0 1 as | 0797
500 \ 83.7| 4.1 |osez| 77.8] 3.8 lo.501| 76.2 | 4.0 '\ 0.626| 7.0 | 3.6 | 0.605
600 ‘ 84.5| 3.2 7i0.456 80.8 % 3.3 |0.43$ 78.1 | 3.2 ‘ 0.49&7(”;3.2 3.0 | 0.499
g0 | 8.7 1.6 | 0.224 842 | 1.7 [o.237] 808 | 1.9 | ozms| 150 | 18 | 0.201
Table 2 Approximate analysis of original coals
(wt2)
2, #® B Sample Moist. ‘ Ash ‘V. M! F. b | S_
Itmann i 0.9 | 65| 13.4{ 74.2| 0.67
21 BHHRORE Yuoku | 1.1 | 5.8 mET;;; 0.3

RERITOBEYAGCTES T ARETYH Y S
VL, FhE200 2y 72 L DEEBREL
fod orEBC L, ARRIL 2 BEER TR
FEezpgioth, 28#H40°C CRERFELL. C

South Buﬂi‘ 0.9 | 11.0 23.5‘ 64.6 | 0.39

Liddell | 2.6 l 10.6 | 35.6 i 51.2| 0.66

V. M. : Volatile matter
F. C. : Fixed carbon
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Table 3 Normalized value of elemental analysis (wt%)
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Fig. 2 Part of each element volatiled between two successive heating temperature

- Itmann Yutoku South Bulli
(602;). Resi- ’ T iResi i i Resi- " Resi- | | ' h
due/ C | H| O Ash due C|H| O |Ash due C | H| O |Ash due C| H| O | Ash
1% iy i (% L (%) | Pl
I ! : ; - N -
R°°t'2mp' 100 84.1] 4. 6 4.8 6.5‘ 100 ‘77.5? 6. 1[10 7 5.8 100 ‘77 4 a. 5‘ 7. 111.0‘! 100 (71.4] 5.312.7/10.6
200 ‘ 9. 6484 2‘ 4.6 4.7 6. 5J 8. 8479 !'6. 1‘ 9.0/ 5.9 8. 86|77 0‘ 4. 5‘ 7.4/11. 1[ 97.5171.4) 5.512.310.9
400 ‘ 98. 77‘83 4 4.4 5.6 6. 6| 9. 51‘79 1\ 5. s‘ 9.0/ 6.0 97. 56:77 o‘ 4. 3‘ 7. 511 3‘ 95.1772.0 4.812. 0J11 1
500 ‘ 95. 43‘83 g 4.1 5.3 s.sJ 71.9977 8 3.810.3| 8. 11 91.7676. 2‘ 1.07. 912 0‘ 75. 17}71 0 3.6"11 314.1
600 ‘ 91. 15:84 5 3.2 5.2‘ 7.1J 86. 45lso .8 3.3 7.3‘ 8.7 83. 13‘73 1‘ 3. z‘ 5. 513 2‘ 69.3373.2 3.01 8.515.3
|
800 ‘ 87.9286.7 1.6 4.3‘ 7.4J 59.82:84.2‘ 1.7 4.4’ 9.7 78. 0680 8‘ L 9| 3. 3J14 1 63. 50:75 9 1.8 5.6516.7
Table 4 Corrected value of elemental analysis (%p-d. a. f.)
Temp. Itmann ) Yutoku South Bulli Liddell
o e ‘ Hlo ’H/CrO/C ¢ ‘ H ‘ o|u/cloe|c|n|o |H/c o/c| ¢ ’ H| 0 H/C]O/c
Roo ' \
R°‘f§mp_ 89.9] 4.9| 5. 20 657‘0 04382 2, 6. 4‘11 4. 9330 104’86 9 5.1 8. 040 703}0 06979.9 5.914.2:0.8880.133
_ temy |
200 90.1‘ 5.0 5. 0}0 660:0 04184, o‘ 6. 5| 9. 5}0 930}0 085:86 7 5.0‘ 8. 3:0 695:0 022:80 1/ 6.1[13.8l0.9210. 129
i | -
‘89.3‘ 4.7 6. OJO 533:0 050'84 2‘ 6. 2‘ 9.60.8860. 086:86 7‘ 1.8 8.50. 665:0 073:81.1 5.4‘13.60 7970.125
500 |80.9] 4.4 5 ‘0 592:0 047‘84 7‘ 4211 2:0 59210 099:86 6| 4.5 8.9)0. eze:o ()77|82 7 4.213.1‘0.606:0 119
- ;
600 191.0 3. 5‘ 5. 6}0 45710 03788 5‘ 3.6 7. 90 483l0 06790.0) 3. 7’ 6. 4’0 493:0 05386 4[ 3. 510.0:0.499'0 087
| o
‘93 s‘ 1. 8] 4.60. 224:0 03793 3i 1. 8‘ 4. 90 23710.040|94.0‘ 2.2] 3.8|0.279‘0.031’91.1‘ 2.2 6.70.2910.055
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Fig.3 Relation between carbon content and specific

extinction coefficient at 870cm™!

Table 5 Corrected elemental analysis of matter volatiled between two successive heating temperature

(%p-d. a. f.)
Temp. tmann | Yutoku South Bulli g ! Lici:;eu
& A cln|o|ucloc|c|njo \n/closc| ¢ | WH/C oc|clu|o \H/c 0/C

S ot ol had
R??;?H260%740m13100031m\—

: — =
oo JQO'S 9.50. 00 1.26 0.0072.2} 0.3‘27.8 0.00( 0.29

200~400 |86. 5h3 5‘0 0 1.88 0.0075.2

18. 9‘ a. 9‘ 3. 01‘ 0. 067'9.5I

i
| o |
I20 5!0 00 3.0‘3‘ 0.00:38.6}37.0;24.4 11.5 0.48

\ |
400~500 71. 313 6‘15 1 2.30 0. 15'82 8:12 2 5.0

1. 77| 0. 0589 4 9.41.24 1.26‘ 0'0174'9L 9.9}15.1 1.59] 0.15

500600 k? 595, ﬂ 7.4 4.47 0. oéas 7p1 QPO 0

!

3. 5@ 0. 9ﬂ54 012.433.6 2.76‘0.4739.q11.g49.9 3.41| 0.96

600~800 EIS 1{50 032.0 33 2{ 1. 33'45 619 1'35 3‘ 5. 02 0. 58'27 826 945 3 11.7‘ 1.221‘34.6}18.6},46.8 6.47) 1.02

* Any value below zero, was substituted as 0. 0 or 0. 00
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