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Key factors influencing the release and formation of HCN
during iron-containing coal pyrolysis
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Key Laboratory of Coal Science and Technology Taiyuan University of Technology Ministry of Education
and Shanxi Province Taiyuan 030024 China

Abstract Minerals inherently presented in coal and iron-containing compounds externally added have an impor-
tant influence on the formation and release of HCN—one of the NO, precursors during coal pyrolysis. The exper-
iments on the pyrolysis of raw coal and demineralized coal with different carbon contents and iron-containing
compounds were carried out in a fixed bed quartz reactor with the temperature programmed. The influencing fac-
tors of HCN formation and release during coal pyrolysis were examined. The results show that the effect of iron-
containing compounds in coal on HCN release depends on the coal types. And the iron added to coal by impreg-
nation and precipitation method can significantly reduce the formation of HCN for lower coalification coals . Ad-
ditionally the effects of particle size and reaction time on HCN formation during pyrolysis of coal with iron were
also studied.
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6 35
1 0.250 mm ~ 0. 420 mm 0. 125 mm ~ 0. 149 mm
11 cc PS 0.074 mm ~0. 083 mm

SD R-coal ! 2
1
Table 1 Proximate and ultimate analysis of coal
Coal type Proximate analysis w /% Ultimate analysis w,./ %
M, Ay Vgt C H N S o
SD 9.80 4.50 33.72 79.53 4.16 0.91 0.48 14.39
PS 2.23 17.93 37.19 80.41 5.20 1.38 1.06 11.95
CcC 0.23 12.13 13.33 87.75 4.02 1.39 6.62 0.22
* by difference.
2
Table 2 Ash analysis of coal
Coal type . Ash composition w /%
SiO, Al O, Fe, O, CaO MgO K,O Na,O Other
SD 23.28 9.66 15.98 27.48 3.23 0.08 2.30 17.99
PS 48.31 44.66 2.25 1.33 0.13 0.17 0.06 3.09
CcC 61.83 19.95 3.79 9.23 1.01 2.89 0.47 0.82
Fe2  DSD + Fe2
18% 10 mL 1.2
373 K 12 h
1 2
DM-coal DCC DPS
DSD 3 360 mL/min 0.5¢
3 15 K/min
Table 3 Ultimate analyses of demineralized coal
Coal type Ultimate analysis w,,./ %
H N S 0 0.1 mol/L
DSD  78.95  4.90 1.08 0. 64 14.43 HCN
DPS 79.09  5.46 1.57 0.99 12.89 )
DCC 89.18 5.05 1.65 0.49 3.63 Dionex DX-500
* by difference.
360 mL/min
FeCly 6H,0 30 min HCN
0.3% ° Y HCN N N
FeCl; 6H,0 C/N
12 h
DM-coal + Fel DCC +
Fel DPS +Fel  DSD + Fel 2
2h Ca OH , 2.1 HCN
12 h
1073 K
DM-coal + Fe2 DCC + Fe2 DPS + 40 min HCN C/N
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Figure 1 Release of HCN from different types of Al Si
raw coal demineralized coal with and Fe Ca Na
without iron additive during pyrolysis at 1 073 K K
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Table 4 Mole ratio of C/N from residual char after pyrolysis PS SD
at 1073K for raw coal demineralized HCN
coal with and without iron additive SD HCN
Sample DSD DSD +Fel DSD + Fe2 SD
C/N 83.41 83.92 85.06 86. 10 HCN NH,
Sample DPS DPS + Fel DPS + Fe2 PS N,
C/N 52.29 52.75 55.01 53.25 HCN
Sample DCC CC+Fel CC+Fe2 CcC
HCN
C/N 58.93 62.21 64.95 62.46
HCN
1 4 C/N
HCN SD PS
CC 1
SD < PS < CC
HCN
HCN Wu 11
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PS SD 12
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Figure 2 Release of HCN from pyrolysis of SD raw coal
demineralized coal with and without iron

additive at different temperatures
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Figure 4 Release of HCN from pyrolysis of SD raw coal

demineralized coal with and without iron additive

with different particle sizes at 1 073 K
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