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Nitrogen transformation during coal decoulping
combustion I: release behavior of coal-nitrogen during pyrolysis stage
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(1. Institute of Process Engineering, Chinese Academy of Sciences, Beijing 100190, China;
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Abstract: Effect of temperature and residence time on coal-nitrogen transformation during pyrolysis of 3 coals
from west China was studied in a fixed bed reactor. The results show that the duration time of HCN releasing is
about 3 min at 1 073 K for pyrolysis of coal A. The start release time of HCN is earlier than that of NH,, and the
released amount of HCN quickly drops to zero as NH, starts to release. The accumulated release amounts of HCN
and NH, first reach the maximum value at different pyrolysis time and then decrease sharply. The yield of char-
nitrogen increases with increasing temperature. At 973 ~1 123 K, about 50 ~ 60 mass percentage of the coal-
nitrogen exits in char as char-nitrogen and the rest is released as volatiles, in which about 20 ~ 50 mass
percentage of the volatile-nitrogen is NH; and HCN. The mass percentage of NH, accounts for 40% ~50% and
that of HCN about 50% ~60% in the volatile-nitrogen.
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Figure 1
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Schematic diagram of coal pyrolysis
in a fixed bed reactor
1. N, cylinder; 2. mass flow controller; 3. electric furnace;
4. sample bracket; 5. quartz reactor; 6. cooler;

7. tar condenser; 8. absorption bottle

1.2 SEIGJE#}

ARAFSE SR FH HP ] G A = Rl (A0 TG R R
B, R ST 1R SR LA B B CE RS
= RO ) HEAT AR SL I, AR RLAR 0,154 ~
0.600 mm(30 ~100 H) , AR IK M 1 o 247, 53¢
B HRF AR 383 K AHEAR T4 4 b BERERY Tl 43
BrRIJT R b W3 1, AWl 2 W # B AR &, H
100 o/ LA W B IR RS 2 b, U S bR £
AIRWOTH A, 16 373 K LT TSI AE T 3%
WA

R1 =MEMNILSHMTESHT
Table 1 Chemical composition of applied three kinds of coal samples
Proximate analysis w,/% W/ Yo Ultimate analysis w,,./%
Fuel VM A FC * VM C H N S 0°
A 26.4 13.1 60.5 30.4 84.0 4.3 1.4 0.7 9.7
B 30.7 18.4 50.9 37.6 80.6 5.1 1.5 2.0 10.8
C 36.2 5.5 58.3 38.3 76.6 4.9 1.4 0.5 16. 6
note: a, by difference
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() NaOH ¥ 9% W2 05, NH, JH 0. 1 mol/L Y H,S0, I
TN, HCN I NH, F3 ) 2k FHAH [ i 9 2 552 55 e
WS AE . WO P Y NH; I CN- & BR R i
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2,801 HU XU #2240 A1 H R HEL AR A S Eb i DU 5
NH; R 501 B0 li il . iR m iy ™ AL
INLAHL AT TS A R B R AR 5 2 AR
F%) 5 B ARG 0 B 43 5910 240. 013 55 0. 03 mg/L, SZI fp
FH NH; bRAEZTCA A ), CN AR W B B % b
WY ot EER & R A CE-440 T4
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Figure 2 Formation of NH; and HCN as a function of time during pyrolysis of coal A at 1073 K
(a), (b): accumulated release amount of NH; and HCN; (c¢), (d): average release amount of NH; and HCN
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Figure 3 Formation of NH; and HCN as function of time during pyrolysis of 3 coals at 1 073 K
(a), (b): accumulated release amount of NH; and HCN; (c), (d) : average release amount of NH; and HCN
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