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Abstract: The strong reducing atmosphere is appeared at these regions between the top burner and the SOFA nozzle
after the low-NOx combustion retrofit for a coal-fired boiler. Under this condition, the risk in high-temperature
corrosion on water-walls will be sharply increased. Some slags and corrosive layer were collected from water-walls
surface at different position in a 330MW tangentially coal-fired boiler. Elemental content and mineral phases of the
collected samples were respectively characterized by X-ray fluorescence spectrum(XRF) and X-Ray powder
diffraction(XRD), to analyze and discuss in detail the reason for slagging on water-walls and its high-temperature
corrosion mechanism. The results showed that Si and Al elements in slags mainly existed as AlsSi2013 and Alz2SiOs,
which may increase the fusion temperature of ash particles. Fe in slags existed as Fe2Os and its enrichment was
significantly higher than alkali or alkali earth metals. However, S and Zn elements were highly enriched in the
layered deposits on water-walls which were located at the central height of B and F layer burners. Moreover, about
20% of Zn element and minor of Pb were contained in these layered deposits, which were appeared as the forms of
PbS, ZnS and ZnAl1.04S2.13. The fly ashes deposited on the surface of slags collected at the central height of F layer
burner, contained about 7% of unburnt carbon, which suggested the swirling flue gas may scour the water-walls.
These fly ashes were mainly consisted of Si, Al, Fe, C, S and Zn elements, in which mullite, hematite and sulfides
were formed. The corrosive layer found on the water-walls contained Fe1xS, Fe7Ss, FeoS10 and Fe3Os, minor of PbS
and PbO1 s57. The formation of FeixS with varied crystal structure may be attributed to the difference in the local H2S
partial pressure and temperature. Zn- and Pb-containing species were enriched in layered deposits via vaporization-
condensation and the release from unburnt carbon particles adhered on depositing surfaces. While aluminosilicate-
rich and iron-rich ash particles sticked to the surfaces of water-walls via inertial impaction and thermophoresis

deposition.
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Fig.1 Schematic diagram of ash samples collected from the water-wall in furnace
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Table 1 Proximate analysis of the feeding coal in this unit
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Table .2 Gibbs free energy and equilibrium constant for reactions at 400°C
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5 Zne+Se=ZnSs) -429.5 2.12¢+33
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Fig.2 Elemental analysis of deposits from different position
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Fig.3 XRD analytical results of slags on water-wall at the central height of B layer burner
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Fig.4 XRD analytical results of ashes on water-wall at the central height of B layer burner
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Fig.5 XRD analytical results of slags on water-wall at the central height of F layer burner
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Fig.6 XRD analytical results of layered deposits on water-wall at the central height of F layer burner
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R 3 GBI AT E S TETHE AL (T=400C)

Table .3 Gibbs free energy and equilibrium constant for reactions at 400°C

No. JRBE T A HAEAGKT  PHTE A Keg
1 FeS(s+1/7S@=1/7FesSx(s -29.36 1.9¢+02
2 FeSs+1/9S@=1/9FesS 10(s) -22.97 6.07¢+01
3 FeS(s+0.7505(=0.5Fe2055+Se) -26.95 1.23e+02
4 FeS(s+1.502=FeOs)+S0x -413.30 1.19¢+32
5 FeS+0.50:e=FeO)+S +72.14 2.52e-06
6 FeS(s+0.505=FeO(s)+Ss) -116.52 1.10e+09
7 FeO+HS=FeS+H20(e) -49.97 7.55¢+03
8  FexO35+3HaS(=2FeSs+3H20+S(e +123.11 2.79-10
9 FeO30t3H1S@=2FeS(+3H20+Ss) -65.54 1.22e+05
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FERRIE SRR, SRR ) Zn, Pb SFIR BTG 3R INT R BE 4800, SN T1RIAT H s 24
21458 . ZnS F1 PbS 7E[E FH K 23 1 & SR U1 XIS Zn, P A 5 TEOcER ML
RNV SASE S R B AT NN R E . AT Zn A 10 KN TS Po 44y, 1E
FHFERA A PRI FE R R Zn TURA D R KEBZEKRAT N, T P HaHE 5 T RAER
FHVA B FEREIR/INT R PRSI BT, RO (1) 47 S48 o 5 kG P 3 /K ¥4 BE LR 2 3R TR
FELEARWTIE N, WKV BESTAR R TR /N T Zn 453 MR R 7565 B R, (HKT4 Pb
o3RI 30 IR S, ST Zn 50 2 KA BUZ 5 F AR d,  AHZad 18 v 1) i
T R AA B R [F] 2 Zn 200 VR BE B8 DR 5% o 7K VA BE R THT A AR ITURA R 264K Jg 2 R e o 2 11,
TSR > HoS 2 MG BET AL )Z FexOs Al FesOu, MINEALZE5H, B Il AR i) <A
ZH 43 [r) A H 2 RS ok 2 B AA R T s (R E U J2 M el 42 A7 70 550k 119 8 o 5 R B
HaS. Oz CO SEAGSH DY HUE MR b 75 v IR EERBE g, e AT IR B LAk I S R A
Hw g HAH B



5 &5 ®

1) ARERRRASE T 4P i A AN [ s P 7 B /K v B R B s v Si A AL ok EZEDASK
FAEL A TEAAFAE, Fe jua F 2L Fe,0s f71E, HEEEEE S TiE Rt e/, S
M Zn JCHRAE B E M F R eads e B XA i) 2 RO TAR Y v i B2 465 Zn JCR & B mik 20%,
WEA/DEPb JLER, BEAIFEZELL PbS. ZnS A ZnAl 048213 HITERAFLE

2) KERM B HFKEZH Siv Al Fes S Fl Zn JEME, TATEZEDIZ A, 7
By, e A, HEHE S BIRBIL

3) IRV BERE I ZRITAI T B S Zn F1 Pb 204 3 B8 S AL - BRI T ITAR B AR R
UGB T H B R 7 2000 J5 & AR B, T e AR R 26 R0 K SR 3 S8 o A9 o o A
PR TR 77

4) B RERAL E R 2 BA Fe14S- FerSs FeoS10 fl FesOs A3, i 24 /& PbS 1 PbO 57,
WS FerxS (A2 R MM, TREIR T ASAIA 2 HoS 0 JE AR . S =4 A<
A HaS. S Al Ox fA7ESE S N, 2520 4 1) B BE AR I BT R T 24 % 453 (1 90 FE RS
ZE RGN, A& S BA AT REXT I = A GRS TS (R RS i B W R .
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