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ABSTRACT: Aiming at the problems of slagging and high

temperature corrosion of water wall in a 1 000 MW ultra-
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supercritical double tangential boiler, the mechanism of
slagging and high temperature corrosion of boiler was
analyzed by X-ray diffraction (XRD) and X-ray fluorescence
(XRF). The results show that the presence of sodium and
calcium in coal reduces the ash melting point of coal, causing
boiler slagging. Sulfide-type high temperature corrosion is the
main type of high temperature corrosion of the boiler.
Through coal blending optimization and air distribution
adjustment, the coal quality feeding into the furnace and the
air distribution mode of the burner were optimized. The
results show that selecting low-sulfur and low-slagging coal
for blending can effectively alleviate the problem of slagging
in the furnace. The increase of the total air volume of the
boiler and the reasonable adjustment of the secondary air
distribution of the burner can effectively reduce the
concentration of the reducing atmosphere in the furnace, and
alleviate the problem of high temperature corrosion in the
furnace. The prediction results of boiler corrosion tendency
by numerical simulation method show that the high-
temperature corrosion should be further prevented in the hot
corner area of the furnace by adding adherent wind or water

wall spraying.
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Fig. 1 XRD pattern of boiler slagging products
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Fig. 2 Morphology of corrosion exfoliation on boiler

water wall
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Tab.2 XREF test results of corrosion exfoliation

S ARG
JURAR SR 5% JURAR S B K%
Al 33.50 Al 4.83
Si 38.29 Si 3.74
S 12.03 S 22.57
Fe 12.65 Fe 68.21
Mn 0.25 Mn 0.43
Ti 1.32 Cu 0.08
K 1.96 Cr 0.14
Fe/S 1.05 Fe/S 3.02
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Tab.3 Characteristics of design coal and candidate coals

. LR
SRR Gaiw vl
2 3 4 5 6 7 8 9 10
w(C)/% 53.41 69.29 59.15 55.51 63.18 55.92 44.50 4531 51.86 53.75 61.08
w(H)/% 3.16 3.17 3.11 2.99 3.66 3.17 2.94 3.13 2.41 3.20 321
TCE AT w(N)/% 0.65 1.10 0.89 1.09 1.03 0.76 0.88 0.64 0.68 0.58 1.04
w(S)/% 1.20 1.63 1.99 0.62 0.60 2.26 1.01 0.33 1.50 1.10 2.33
w(0)/% 6.21 1.65 0.63 4.08 3.62 533 4.79 10.62 1.70 6.83 1.43
M, /% 6.05 6.08 5.70 13.20 6.21 3.94 14.29 8.52 8.81 12.08 5.83
TusH A% 29.32 17.08 28.53 2251 21.70 28.62 31.61 31.45 33.04 22.46 25.08
MY.T7
V./% 21.20 7.38 7.18 10.70 27.07 9.84 20.10 28.33 7.77 22.55 7.39
F. /% 43.43 69.46 58.59 53.59 45.02 57.60 34.00 31.70 50.38 42.91 61.70
LR A/ (MI/kg) 20.78 26.98 22.32 21.97 23.61 16.27 17.60 16.66 18.96 20.70 24.11
AR R AR/ (MI/kg) 20.02 26.11 21.50 20.97 22.63 15.23 16.60 15.74 18.20 19.68 23.25
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Tab.4 Judgment limits of coal ash slagging tendency
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LE & faa:A
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X3 FRAEIAT AT IR R SR S TRHR, 4
BB EE SRR B A SR, 45 BT TR
Ber) 10 FN) SRR S5 SR PEREVE A, ZR IR S
B

RS A ERRITA

Tab. 5 Evaluation of coal slagging performance

S LE RS}
TERE

1 2 3 4 5 6 7 8 9 10

w(C)/w(H) 21.89 19.05 18.58 17.24 17.62 15.15 14.48 21.52 16.82 19.11

Fe V. 9.41 8.16 5.01 1.66 5.85 1.69 112 6.48 1.90 8.35

A D,/ C >1 500 1360 1240 1170 >1 500 1390 1180 >1 500 1200 1440

BAGIRE S,/ C >1 500 1410 1420 1220 >1 500 1430 1290 >1 500 1250 1490

BHER 5V, /% 9.61 10.91 16.64 37.55 14.59 37.16 472 13.36 34.46 10.69

SN TR JUITES A TR TR JUTES TR e A TR

B L (B/A) 0.12 0.16 0.13 0.43 0.11 0.13 0.17 0.14 0.19 0.18

TEH(G) 84.52 82.87 85.22 61.49 84.57 84.76 82.93 86.08 81.77 78.92

TEAEEL (D) 1.58 1.83 1.84 2.10 1.28 1.89 232 1.82 2.59 1.78

EREGLL(Y) 023 0.85 111 0.34 3.91 0.72 129 3.74 2.74 047

LREIRH(R) 1.40 1.73 1.63 293 131 1.64 212 1.46 233 1.67
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Fig. 4 Comparison of weighted average and design coal
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