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Experimental Investigation for Effect of Water Washing on NO, release during
Wucaiwan coal combustion
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Abstract: Analyzing the occurrence of a specific form of water-soluble Na from Wucaiwan coal washing filtrate anion component, and on this basis, to study
the situation of NOy from coal combustion under different washing time and temperatures. Nearly 80 % of Na can be removed by washing Wucaiwan coal for 18 h.
The water-soluble Na of wucaiwan coal exists as NaCl, NaHCOj; and Na,;SO4. At 400

washing. At 600

condition, the peak concentration of Nox decreased by about half after
condition, the peak concentration of Nox produced by coal combustion was an increasing trend to reduce as the washing time increased. At

1000  conditions, the amount of Nox showed an increasing trend after the coal was washed for 12h. When burning at a lower temperature, the burning time
increased substantially when the coal was washed, and with increasing temperature, the impact becomes smaller.
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" Tab.l Industrial analysis and elemental analysis of Wucaiwan coal
[2]
/% 25.7
3] /% 14.8
NO, 1% 7.93 9.31 6.92
1% 24.22 28.43 31.34 21.12
1% 53.05 62.27 68.66 46.26
MO /(MJ'kg'l) 22.58 26.51 29.23 19.70
3 (MIke™) 21.72 18.65
1% 0.75 0.88 0.97 0.65
5] 1% 60.46 70.96 78.25 52.73
1% 2.53 2.97 3.27 2.21
/% 0.64 0.75 0.83 0.56
1% 12.89 15.13 16.68 11.24
1% 0.006 0.007 0.005
101 NaOH T 4 i i
ab.2  Element contents in Wucaiwan coal
/(mg-g")
Ca 11.578
K 0.02395
NOy Na 3.338
P 0.03469
NOx 12
rbr ecom-j2kn
(ICP-OES IRIS Intrepid
XSP) (DIONEX ICS-3000)
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Tab.3 Each ion molar concentration of the filtrate
mmol/mL Na® Ca* cr HCOy S0~
2h 1.37 0.12 0.44 0.2 0.5 1.61 1.64
6h 1.86 0.132 0.51 0.5 0.65 2.124 2.31
12h 1.9 0.154 0.47 0.6 0.72 2.208 2.51
18 h 2.29 0.163 0.58 0.4 0.9 2.616 2.78
24h 2.28 0.144 0.59 0.4 0.812 2.568 2.614
3
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Fig.2 Each ion molar concentration of the filtrate
OH CO;* HCOy
OH COy” 60
2
NaCl Nast4 NOX
NaHCOs3 60 % NaSOs 20% NaCl 20 %
NaHCO; 75 % NaCl 2 Na,SO4 (b) NOx
2 50 % 2 18 12h NO«
NaHCOs3 2 12 170 ppm 110 ppm
2.2 NOx 24h  NOy 220 ppm
3 NOy 300
(a) 400
NOy 120 ppm 55 ppm (c) 800 NO,



2016 1

43 315 www.gdchem.com
600 300
600
200 200
—=—0h —a— | 2h
—+—2h —— |8h
150 F —s— 5h 150+ —e—24h
£ 100} £ 100}
Ed %
o o}
- 50+ < S0k
0 0 : i : :
0 400 800 1200 1600 0 400 800 1200 1600
time(s) time(s)
(2)400 NO
250 250
——0h ——12h
2004 ——2h 200 —+—18h
i ——24h
= 150F z 150
£ £
o 100K == 100
o]
z Z
50 50
0 - 0
0 400 800 1200 0 400 800 1200
time(s) time(s)
(6)600 NO,
300 300
——1(h —=—12h
——2h ——18h
200 ——6h 200 ——24h
T o)
£ g
o o
z 100 S 100
0 . - 0 : :
0 400 200 1200 0 400 800 1200
time(s) time(s)
(¢)800 NO,
e O ——12h
300+ L
00 [ i) a00 L 18n
——6h| ——24h
E 200F T 200}
£ 5
o o
Z 100 Z 100H
0 0 :
0 400 800 1200 0 400 800 1200
time(s) time(s)
(4)1000 NO,
- 2
TG AL bl e ———
L1 1] L e g LS —— 600 —— 1000T
1500+
= 200} -
g '5 1000+
o £
S i =
100 \—’\/\ s00k
0 : - : ; . i 0 i i i i
Oh 2h 6h 12h 18h 24h Oh 2h 6h 12h 18h 24h
K i B ) & ik B ()
(© NO
3 NOx

Fig.3 NOx release curve of coal combustion at different water conditions
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Fig.4 NOy release curve of coal combustion at different temperatures
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