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Abstract

Coal is the energy resource which is important with the new remarking energy resource. Coal combustion
produces more NOx per unit of energy than any other major combustion technology. Pollutant emission
associated with coal combustion will have a huge impact on the environment. Coal conversion has three
processes which are drying, coal devolatilization and char oxidation. Coal devolatilization process is
important because it has been shown that HCN which is converted from volatile N contributes 60 to 80% of
the total NOx produced. This paper addresses mass release behavior of char, tar, gas and HCN in an
experiment of Laminar Flow Reactor with two coals such as Roto middle coal (Sub-bituminous) and Anglo
coal (Bituminous). The experiment is compared with the data predicted by CPD model for mass release of
HCN about Roto south, Indominco, Weris creek and China orch coals. The results show that HCN increases
as a function of decreasing the ratio of fixed carbon(FC)/ volatile matter(VM of the coals contain.)
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Mechanisimm  Process Standard burners  Low-NOjy burners
HC I\ — \IO Fuel-NOy form +2493 +2595
NOS \h Fuel-NOy reduction —1607 —2207
I\OC:H N, Heterogeneous reduction -5 -4
N, —NO Thermal NOy +17 +14
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Table 2 Coal independent kinetic coefficients used in the
CPD model"®

parameter Value Description
E, 55.4[kcal/mol] | Bridge scission
activation energy
A, 2.6x10"[s-1] | Bridge scission
frequency factor
Gb 1.8[kcal/mol] | Standard deviation
for distributed E,,
E, 69[kcal/mol] | Gas release activation
energy
Ag 3x10°[s-1] | Gas release frequency
factor
Oy 8.1[kcal/mol] | Standard deviation
for distributed E,
p 0.9 Composite rate
constant K/ ke

e M)A Fol A Char ¢ 3% Finite cluster
29l Tar o &S yepdE!?

23 EEH dbg oi7tH &

sl A4 Tk AT Char 2 W=
A F Char o] 3}8F %o Eo]3)+= Side chain
o] Gas 7} ¥+ WSS JERATE® = Char oA
w2 5 Gas 9 WS UERTH

@
i

o
ra
(1]

5
1]
fluiy

c+2g,

2l (4= AadA7) Char ¢ Gas 2 Ho= uf
o
o

HES Akl w2 E S vERAT
df /dt=-ky £ Q)
d£*/dt =k, £ - (ks + ko) £* (6)

2 (5), (6) Alztell whet A RkqiAte] 271 7
A= As Tk = HERASIT

ky = Ay exp [- E/ RT] )
p=ta @®)

kc
k, = A, exp [- B,/ RT] )

2] (7, 8, 9%k o] W AF(k)E Arrehenius A &=
YERAATD 2] (7)& Aeke] 3}k ol A
Aromatic clusters ¢} Aromatic clusters & JZA3}=
Bridge 7} 7|1A] &= HE&-olH 2] (8)] p #k2 Char 7}
%+ Aromatic clusters -39} Aromatic clusters -3 =
5-H Side chain ©] 7HA]= B]E&-S UERHTE 2] (9)+=
7H%1 Side chain ©] Gas 7} %% WH&S UERHTL
Table 2 o419} Zro] CPD model & A ¥te] F79f 4
g0 Activation Energy 9} frequency factor & g2

& - 9 - Thomas H. Fletcher

Table 3 Coal characteristic of coals

Coal Proximate (wt. %) Ultimate (wt. %)
Moi. VM FC Ash C H S N O
Anglo 1.4 278 449 257 659 42 2.0 12 03
RotoM | 49 475 395 179 684 5.1 0.05 0.8 17.2
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Table 4 Coal characteristic of five coals

Coal Proximate (wt. %) Ultimate (wt. %) Calculated 13 NMR
Moi. VM FC Ash C H S N O M, M, c+1 F

Anglo 1.44 27.88 4492 25.74 6595 425 207 128 0.30 368.7 223 461 0488
Roto middle 492 4756 39.54 795 68.41 5.18 0.05 0.83 17.22 379.2  42.0 487 0.505
China orch 3.72 2746 60.12 8.70 78.50 4.73 0.75 0.79 6.19 299.5 260 458 0.594
Weris creek 3.74 31.17 53.66 11.48 7990 4.89 0.26 1.74 1.34 307.2  22.0 4.06 0.547
Indominco 6.65 4294 4548 493 73.04 521 081 1.34 1432 370.5 393 501 0.500
Roto south 16.61 44.06 36.28 3.05 71.00 521 0.04 0.89 19.20 3535 42,0 487 0.542
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