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Abstract: In China, Xinjiang province has vast reserves of high alkali coal resources. However, in coal-fired
boilers, fouling and slagging on heating surface caused by alkali metals significantly limit the efficient utilization
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of the coals. Based on gas-phase alkali metal detection, combined with flue gas temperature monitoring, heat
transfer calculation and other methods, slagging monitoring was carried out on the heating surface of a
tangentially-fired boiler burning high alkali coal. The influence of air distribution on flame temperature, gas-phase
alkali metal mass concentration and heating surface heat transfer in the furnace was analyzed, and a quantitative
relationship between the gas-phase alkali metal mass concentration and the heating surface heat transfer was
established. Preliminary monitoring of fouling and slagging on the heating surface was also conducted. The results
indicate that, slag sample on the water wall side was quite different from that on the flue gas side. The covered
water wall surface was loose and porous, while the flue gas side was dense and hard black coke. Significant
macroscopic differences were observed, with sodium crystalline phases mainly in the form of feldspar. The
highest alkali metal concentration were observed in the main combustion zone of the boiler. The higher the ratio
of upper to lower secondary air, the higher the temperature and gaseous alkali metal concentration in the furnace.
An increase in the average gaseous alkali metal concentration by 1 mg/m? resulted in a decrease in the heat

transfer of the water wall by 0.82x108 kJ at 300 MW on a tangentially-fired boiler burning high alkali coal.
Key words: gaseous alkali metal; slagging monitoring; high alkali coal; heat transfer calculation
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Tab.1 Proximate analysis, ultimate analysis and ash analysis of the coal
Tk g3 #r LRI
P
War(V) War(M) War(A) War(C) War(H) War(O) War(N) War(S)
RIHE 30.08 7.52 8.82 76.82 3.45 14.93 0.80 0.76
O AR S 4223 6.49 7.92 74.60 5.56 18.35 1.62 0.21
- Y&
" W(Si0)  W(Fe:0)  W(ALO:) W(Ca0) W(MgO) W(S0s) W(Na:0) W(TiO2)
RIHE 32.13 13.94 20.31 13.30 3.84 7.90 4.90 0.43
DU AR S 4154 6.16 19.17 18.36 3.06 3.26 2.79 0.96
Y, HEZERD N Si02 5 AlOs, PAFTHEA BRIt
R 2 RN RR S Bfr:C

Tab.2 Ash-fusion temperatures of the coal
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Tab.4 Coal feed condition of the coalmill

IR IS L RIFE WY S 2P
IR 1150 1180
AR E 1170 1190
BRI 1180 1210
BN 1280 1300
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Tab.3 Experimental condition
TiH C1 c2 C3
it s 2.6 26 26
TR 60 70 70
T RRAR TR 60 60 60
R S AR T BE 60 50 60
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Fig.1 Schematic diagram of the measuring points (m)
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Tab.5 Enthalpy-temperature table of the flue gas

JaAEI(KI m3)
W EIC

CO2 N2 H20 =5

100 171.1 130.1 150.5 132.7
200 360 261 304 267
300 563 394 463 403
400 776 529 626 542
500 999 667 795 685
600 1231 808 969 930
700 1469 952 1149 979

800 1712 1098 1334 1129

900 1961 1247 1526 1283

1000 2213 1398 1723 1438

FESCIHEAT IR, GEit 1KV BER S5V 1%
SYRENLIIZAT RO, IR THRIRAG T KA LS
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Fig.3 Monitoring results of the slag formation
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Fig.4 Partial slag sample images
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Tab.6 XRF results of the slagging sample
S RER w(SiOy) w(Fe203) W(Al203) w(Ca0) w(MgO) w(SOs) w(Naz0) w(TiO2)
15 13.85 10.81 31.81 26.46 2.29 435 2.97 0.91
25 58.35 8.61 12.56 5.78 1.61 0.51 2.29 0.86
35 53.18 7.78 10.98 5.81 1.78 2.16 1.05 0.91
45 21.54 9.10 25.12 20.73 2.94 3.98 3.76 0.85
55 56.81 7.91 11.64 6.45 1.72 1.29 2.61 0.94
65 55.81 7.81 12.14 5.33 1.57 1.98 1.31 0.86
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Fig.6 Detection results of flame temperature and gas phase
sodium mass concentration
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Tab.7 The results of slag removal machine observation and
flue gas temperature detection

it C1 C2 c3
R BZ B R L@ TN
RN REXRAE  HERE KKk
A ZETRES H 1R C 136.43 153.97 149.76
B =3 A 1 FUgHIE/ C 140.61 155.51 158.45
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Fig.8 Calculation results of flue gas convective heat transfer
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