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ABSTRACT: Correlation between the characteristics of
HCN/NHj; releasing from coal during rapid pyrolysis and the
NO, formation trend in the circulating fluidized bed boiler that
burns the same coal was studied. First, experiments were
carried out in the high temperature drop tube furnace to analyze
releasing characteristics of HCN/NH; under the condition that
pyrolysis temperatures are 830, 880 and 930 ‘C, and the fed
pulverized coal rate is constant; Second, experiments were
carried out in the boiler which was maintained with a constant
coal flow, and running at bed temperatures of 830°C, 880°C
and 930 ‘C to analyze NO, formation trend, and study the
correlation of two experiments. Results indicate that as the
temperature increases, the releasing amount of HCN decreases
slightly first and then increases, meanwhile, that of NH;
increases first and then decreases; temperature ranges of
HCN/NH; releasing during pyrolysis of different nitrogen
forms in coal are different. As the temperature increases, NO,
precursors releasing during pyrolysis and NO, formation in the
boiler will both increase. Changes of releasing trends of NO,
precursors as the temperature increases will cause the increase
of NO, formation in the CFB boiler; there exists a critical
temperature for NO, transformation in coal-fired CFB boilers.
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Fig. 1 Schematic of DTF system
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Tab.1 Main design parameters of DTF system
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Tab. 2 Main design parameters of CFB boiler

TiH Bl
RORHESEH 71/(t/h) 545
W HFRETIIMPa 17.65
IR RREC 541
B R (Uh) 90
(T HAZRIRE B D % F7)/MPa 3.61/3.54
(PRI DR ) C 325.9/541
YR I% 86.9

RIEERE, SRR RERDNREC,
& LOLE) A X KRR A2 € 7E 830, 880 A1 930 C,
B TidkasE Ja R H IMR1600 1020 Hr A il &4
WS TN A NOy 1A RGBS, R B d PR
T R SRR NO R A IME,
R R BAE CFB #ad B A= Bl NO
AL 3 L
1.3 SHEHEAKEYNITERE
T WG IERELE DTE N Pl i i BT
HCN/NH; 5 CFB #af2E Bl 1) NOy 24T SCIEH 7E,
1% BLUR DU A ) B O S B A R I B
FUER AL Crit &, R,
_ PAERER GRS E &
SRS & R
AHF TR K 1 NOy & NO 5 NO, 2 Hi,
NO, FI 3X4) /& HCN 5 NHs Z fil.
1.4 g
TS 2 A B b 2K ik e No 6B o,
R = WERERI AN 0~200um, 1 CFB 4AkP i
FERHISFBIRi4% N 0.48 mm 40 20 Bk, & &4
Sy HIAT 5 R R T IO, R 0T 45 SR L3R 3.
=3 BHEOTUSHMTESH
Tab. 3 Proximately and ultimately analysis of coal %

Cr

x100% (1)

Lol gt TERIT
Mad Vad Aad FCad Cad Had Nad sad Oad
6.4 6.06 39.13 4841 4871 173 024 041 338

2 NWERSOH

2.1 AR ER HCN/NH; BOAfr

H AT B 8 DA B %0, ik B4
BRI, AN, Rk
AR HCN F1 NHg 1 25 BRI 43 A1) A2 5 (g g
TR I L 4

b A W IR, R R R B
HCN/NH; 4Tt A an B 2 F1EE 3 Fiow, SR
HCN $546 R SEme st/ Ja 38, 5 ek 416
—8; NH; R8s meb, S5E86EY)
ML s PR AN 1 S 5 ) NH, (3G AL 2R Bl
L A A a3 AR AT, 830~880 °C, HCN HIHT H
B/, NHy BINTHIE 2, i B R o g s 284 207
830 CHf /AT KESHif, 774 HCN F1 NHz, NH;
NEBESMEREY: 880~930°C, HCN T &
JEIE K, NHg BIAT H SRS, 1 B JEARE H i v 784
R RAR 55 T AL e 48U LE 880 °C JE IR K iR,
724 HCN F1 NHg, HCN JyE S M S, it
I 7R KR 0 A £ T FE X1 5 Sk Do e g aF gt 5
R—E.

PRERE AR LE 800~900 °C I b T i e = R By
BRUHIOL, ot RIS S g £E, SR
SePERRSHE K A H Y, SRIGHEREAE 880 C AN
(125 FERTHT H 3/ B4 R 40 0 HEN [ S M
K, 1 HCN £ 880 ‘CI# t 1% 4k 2245 830 C
Wb JEREYE 930 CHY B 5E 4, MM HCN
HIE AL AR KT NHg, IX 530 HCN SR
VR B S — 5

10
8 L
8
S 6
®
z 4r
o
I
2 134
D). v
0
830 880
AR EIC

B2 TEHRMRER HCN #Lx

Fig. 2 HCN conversion rate under different temperature
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Fig. 4 Coal and air change curve during CFB boiler test
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