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Abstract: China has abundant high-alkali coal resources. This article provides a comprehensive review and
summary of the research and engineering application progress of high-alkali coal combustion technology from the
aspects of basic research, key technologies, and engineering practice. In particular, the latest status of the
mechanism research and practice of fully burning Xinjiang high-alkali coal in a wet-bottom boiler is introduced.
The review aims at providing a reference to develop more economic combustion technology that can safely co-fire
a high proportion or even solely burn Xinjiang high-alkali coals in a long operational period.
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Tab.1 The average coal properties of Zhundong coal from 4 different mines

5 X 28K
R Kt PER FEAR 55 1 £X P
K43 Wad(M)/% 13.000 8.200 8.800 9.600 9.900
R4 Wad(A)/% 10.900 10.100 10.900 14.100 11.500
YER Y Waar(V)/% 34.400 32.900 33.300 38.300 34.700
T Waar(C)/% 77.300 81.000 76.500 77.700 78.100
A Waar(H)/% 3.800 4,000 3.900 4.200 4,000
% Woar(N)/% 0.800 0.800 0.940 1.000 0.900
A Waar(0)/% 16.500 14.400 15.200 14.900 15.800
AL R AR Qnetard (MJ kg 27.48 28.37 26.80 26.38 27.80
1% Wed(S)/% 0.530 0.370 0.270 0.880 0.500
% wa(P)/% 0.014 0.012 0.030 0.040 0.024
4 wa(C1)/% 0.047 0.049 0.070 0.055 0.055
Fit Wsa(A)/(X 1076) 2.590 2.020 2.820 2.480
1.1.2 AR A SR X SR m i = B K S 4. R 2
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Tab.2 Main ash properties of high-alkali coal in China

BiH WERTREE WA HEARLLID SRR W% KR I WK PAERE R
War(M)/% 27.30 26.40 20.70 24.80 29.10 22.20
War(A)/% 7.25 9.26 8.69 17.20 7.84 7.89
Qnetar/(MJ kg 1) 19.13 2053 20.33 15.88 16.06 20.08
IR DT/C 1320 1350 1250 1290 1290 1120
AR E STIC 1330 1360 1260 1300 1300 1130
TBhiEE FT/C 1350 1380 1280 1320 1310 1130
W(Si02)/% 17.08 25.27 30.09 40.67 29.10 39.83
W(AI,03)/% 6.99 9.52 9.41 20.99 15.88 11.05
w(Ca0)/% 2753 26.42 2331 11.19 29.32 21.24
w(MgO)/% 7.42 3.64 5.03 477 452 1.62
w(Na;0)/% 6.08 5.54 4.39 461 6.11 4.08
W(K20)/% 0.46 0.38 0.47 1.58 0.26 1.08
W(TiO2)/% 0.61 0.52 0.60 0.99 0.63 0.46
W(SOs)/% 21.65 5.71 6.85 5.20 5.15 9.23

%3 EFRESEEMNEPRE. BENKRESTEE
Tab.3 The ash content ranges for Zhundong coal and other steam bituminous and lignite coals used for power generation

w/%
TiH A My fit HEZR I Sl C
541 o T 4[58 4] Ty & B F
SiO, 19.91 80.88 45.92 10.16 56.42 47.89 1.07 57.85 27.91 1716
Al,O3 8.76 48.60 26.55 5.64 31.38 17.20 4.15 22.88 10.74 2043
Fe,03 1.15 64.50 7.64 4.67 21.34 9.36 3.80 28.64 11.37 1566
CaO 0.57 30.41 9.84 5.03 39.02 10.27 4.47 55.88 21.37 2521
MgO 3.15 1.54 0.11 243 3.69 1.61 13.50 7.07 2799
P,0s 0.01 4.88 0.04 2.53
Na,O 9.57 0.65 0.09 11.38 2.36 2.74 15.92 5.88 1277 (FHE)
K20 9.57 1.03 0.09 11.38 1.44 0.16 2.56 0.77 660 (4rfiE)
TiO; 0.15 5.36 0.96 0.28 3.76 0.90 0.01 0.68 1.33 1838
SO3 0.07 13.43 4.01 0.63 35.16 6.15 0.55 35.85 13.49
MnO, 0.09 0.07 0.04 0.42 0.12
B2 B FPUR I IR R R LE BIA<2.5 B, PRTFFER R R Ca0 B3, I K

IR SR I A bR M T S 35 5o 12 BIA=2.5
i, MHA R SO, & Fil i 2K H CaSOs 1) 43 ik,
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Fig.1 Internal transformation mechanism of sodium in high-alkali coal
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Fig.2 External transformation mechanism of sodium in high-alkali coal
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Fig.3 The mechanism diagram for fouling and slagging during the high-alkali coal combustion process
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Tab.4 Analysis of coal and ash composition during the test
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