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Horh, =>FRAWIE N ; HCIY, KOH', NaOH™ k&t
ARG S AL S AR R CR, B e 45
P55 HCI, KOH, NaOH A7, A 570 2 Ak 4 Jm 7E 0t
AR, BRI, SRR R R iR 22 A ]

TERE I P R b, B8 ¥R W (0 43 A 18 2 25 [
M, DLWk BE e, 027 S o B 5 R B 117 5K

dx n
pm =k(l-x)", 4)
F4R Arrhenius £056 4 X
k = AefE/RT7 (5)
HILLEME, 153
dx “ERT q _ u\n
P Ae FRT(1-x)", (6)

b x HIAMREEAL R (%), t NI TRI(S), kiR
WH(ST™), n ARNHEL AWIRET(T), E RS

fig(kiimol), R A% %[8.314 J/(mol-K)], T ki y2
i (K). SRR e — 2 V% JE. K H Coats-Redfern
ot e) b H, w1

In[—lna;x)}:lnﬁ(l—zﬂj—i, @)
T oE E ) RT

X, ol THEHE H (K/min), 4 y=In[-In(1-x)/T4],
a=In[AR/(¢E)](1-2RT/E). a \J ML A # 4L, b=—E/R, x=T %,
(7 et

y=a+hx, (8)
X —HZ, a W ELREEE, b o HLRRE.
x-y B LI, BRI Tl VG AL e E M1 A 5 A,

3K B

3.1 #EL5iRF

S KRR R FH ¥ 2= (Polish) MRS, JEOR: 1) Tk 23 HT 5
TCHEMTERNE 1 Fros. SR F B SED LRI B ) it
IBUKEAE 15, 40, 75 pum [F1ER 4% 20%, 40%, 40%I1) L4 1
ITIRA. I AR A

R 1 IR=HREFE%)
Table 1 Properties of the Polish coal (%)

Parameter Mag Vy4 FCqy Ay Cy

Hd Nd Sd Cld Od

LHV, (MJ/kg)

Value 1.57 30.46 62.87 6.67 78.9

4.86 1.25 0.57 0.14 7.61 31.19
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Table 2 The kinetic parameters of chlorine and
alkali metal compounds

Release reaction model A (s’l) E (kJ/mol)
HCI'=HCI 65 39
KOH"=KOH 457x10" 395
NaOH =NaOH 3.81x10" 322
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Fig.1 The fitting curves of chlorine and alkali metal compounds in kinetic parameters
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Table 3 Composition of gasification product from the Polish coal

Component Co,” H,0" co” H,"

CoH4" HCN" NH,~ H,S" 0, N,

Content (%, @) 0.07 1.16 12.9 5.28

2.32 0.23 0.01 0.09 16.54 61.4
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Fig.2 Comparison of NO concentration between
calculation and experiments
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Fig.3 Comparison of HCI release concentration

between calculation and experiments
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Table 4 Properties of Datong coal and wood chips (%)

Parameter Maqg Vyq FCq Aq Cq Hg Ny Sq C|d Oq LHV{4 (MJ/kg)
Datong coal 0.26 26.66 59.55 13.78 71.21 43 0.69 2.06 0.02 7.94 27.79
Wood chips 6.37 79.06 19.63 1.31 53.91 6.07 0.56 0.03 0.19 38.12 19.35
=5 VIRESLERK
Table 5 Composition of initial gas mixture in the simulation
Component co” C,Hy  C,Hy”  HCN’ H,0" co,” S0, 0, N, H,0 CO, NO

Content (%, ¢) 159 0.59 0.06 0.02 1.39

3.08 0.17 1.77 73.42 5.56 12.34 0.04
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Fig.4 Effects of temperature and concentration of alkali metal compounds on NO reduction rate
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Fig.5 Effects of temperature and concentration of chloride on NO reduction rate
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Release Models of Chloride and Alkali-metal Hydroxides during Coal and
Biomass Combustion and Their Effects on NO Emission

KANG Hong'? SUN Shu-feng'?, GUO Xiao-feng®, WEI Xiao-lin®
(1. School of Mechanical Engineering, University of Science and Technology Beijing, Beijing 100083, China;
2. Beijing Engineering Research Center for Energy Saving and Environmental Protection, University of Science and Technology Beijing,
Beijing 100083, China;
3. State Key Laboratory of High Temperature Gas Dynamics, Institute of Mechanics, CAS, Beijing 100190, China)

Abstract: Based on the chemical kinetics, a model is proposed to describe the release rate of chloride and alkali-metal hydroxides in
combustion of biomass and coal, which is validated through the comparison of calculating and experimental results of chloride. In the
simulation of biomass reburning, the model is extended into detailed reaction mechanism, which is applied to analyze the effects of
chloride and alkali-metal hydroxides on NO reduction rate at different temperatures and concentrations. The results show that the effect
of alkali-metal hydroxides is more obvious than that of chloride; the effect of NaOH is more obvious than that of KOH. These
compounds may affect NO emission via the effect on the concentrations of some radicals. Taking Datong coal as an example, the effects
of temperature (T) and concentration (C) of alkali-metal hydroxides on the NO reduction rate (7no) can be expressed as
no=AT-BT*+DC-E.

Key words: chloride; alkali hydroxide; release model; combustion; NO reduction; coal powder; biomass



