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Abstract—Gas evolution behavior in slow pyrolysis of 14 different coals at 3 K/min under nitrogen atmosphere
has been investigated. The overall yield of volatile matter is consistently lower than that measured using the standard
proximate analysis test, and evolution rates of pyrolyzed gases were dependent on temperature level. The formations
of CO and Hj above about 800°C are considered as a result of carbon-steam gasification together with thermal decom-
position of coal. The composition of hydrogen and hydrocarbon gases other than methane increased with the value of
VM(daf) of coal, while the amount of CO evolved increased with the value of O(daf) of coal.
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Table 1. Chemical analysis of coal samples.

proximate analysis(db,%) ultimate analysis(daf basis,%)

coal name abbrev.

M ash VM FC VMdos C H o N S
Beatrice BT 0.88 471 17.72 76.69 18.8 89.80 470 3.80 1.0 0.7
Pinnacle PN 0.89 5.69 17.85 75.57 19.1 89.68 474 3.93 1.0 0.65
Tanoma ™ 0.85 6.44 29.02 63.69 31.3 86.31 5.40 5.24 2.10 095
Clintwood CW 1.26 6.46 31.42 60.86 34.0 85.48 535 6.14 2.12 0.91
ICC-hv IC 1.75 7.17 33.97 57.11 37.3 84.29 5.96 6.84 1.75 1.16
Old Ben OB 1.76 5.86 34.59 57.79 37.4 84.95 5,73 7.04 1.48 0.80
Balmer BM 0.78 9.34 22.07 67.81 24.6 88.90 495 460 124 0.31
South Bulli SB 0.78 10.61 22.32 66.29 25.2 88.62 5,14 4.25 1.59 0.40
Peak Downs PD 1.01 9.19 21.69 68.11 24.2 88.30 5.11 3.78 217 0.64
Cook CK 1.38 7.10 27.45 64.07 30.0 86.67 5,18 547 2.28 0.40
Green Hill GH 1.18 7.26 26.44 65.12 28.9 87.92 5.15 5.19 1.29 0.45
Mt. Thorley MT 2.48 7.40 35.16 54.96 39.0 82.27 5.53 9.05 2.71 0.44
Newdell ND 2.76 8.69 37.70 50.85 42.6 79.84 5.68 9.50 4.42 0.56
Liddell LD 2.66 8.02 36.25 53.07 40.6 81.84 564 960 2.38 0.54
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Fig. 1. Schematic experimental apparatus.

1. Carrier gas vessel
2. Moisture trap
4. Electric furnace

3. Flow meter
5. Thermocouple

6. Specimen 7. Alumina ball
8. Temperature programmer
9. Tar trap

of o AHEEAE FHsiArt, A= 7k Fol
#Z3ts]o] 9l H,, N,, CO, CH,, CO,, C;Hs, C.H,,
C.Heol 244 3387l #is#4 gas chromato-
graphy®] ZZAZE silica gels AHE-s1glen] ofu)
detector type2 TCD%t. Silica gel® sizew 40/
60mesh ©|71 packing tube 1/8inxX4m SUS
tubeZ AHg3stgon] carrier gase He& AR&35}d
oven X5 25Cel4 4% F21417]7} 10C/mino-2
120C7H2] heating#l7] 7 7hA4 8 FAsI50r. 3g
o] AelAgg 7ldsle] ABAEE 7 gl sks WA
o o 3ol T & Yt

dv, __VC,

dt  W,Cy,
of7| A vz 7 AR Al g FA 7 A4EE 7}
2829 (cm®/ gaar)y Cyy B Cie N, A ]
Bl =4(%), Wi 27 A2 A (2w,
te A7H(min), V& i-87] purge & H&o ¥
(cm¥/ min) olc}, = A" 7 A8 vja WA

_:T’]-

o) A
e b PASE

-1, FUEE Uy
Fig. 2 £ A7olld AdAg Hrke Aol 1,000
TR 7tdd o s el oS AR

SIS EE 26T K23 198851 4B

50 T ' Bl
5 ——; Merrick’s correlation [6)
8 O ; present work
B
< 401 o 1
g
© Q

> o
g
% 30 9 ]
=
=
k|
G
> 20t ° -
ot
]
=
5]
4
~

10 20 30 40 50

VMdas (%)

Fig. 2. Comparison between evolved volatile
matter yield and proximate volatile mat-
ter.
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Fig. 3. Effect of temperature on evolution rate
of hydrogen, methane, carbon dioxide
and carbon.monoxide during slow heat-
ing pyrolysis for BM coal.
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Fig. 4. Effect of temperature of evolution. rate
of ethane, ethene and propane during
slow heating pyrolysis for BM coal.
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