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Analysis of slagging and fouling characteristics in a purely

burning zhundong coal boiler

Bai Yang
(Shenhua Guoshen Technical Research Institute, Xi-an + 710065 , China)
Abstract : In order to elucidate the problem of severe slagging and fouling during burning Zhundong coal ,150 t/h boiler in Xinjiang Yihua
company was used to carry out the assessment on all-Zhundong coal operation. The fouling configuration and morphology of water wall pan-
el ,super—heater,low temperature tube,and bottom ash were traced, and,the slags from different positions were analyzed. The results show
that the boiler suffers seriously slagging and fouling during entirely burning Zhundong coal. The slagging and fouling are caused by various
forms of Na—bearing materials,such as sodium chloride and sodium oxides as well as elemental sodium released from coal and accumulated
on the high temperature metal surface,reacting with SO,{Fe,O; to produce sulfates. The Fe—bearing minerals will decompose and combine
with CaO, Al, O, etc to produce low temperature eutecties."Such eutectics can decrease the ash melting temperature and accelerate the slag-
ging and fouling propensity of Zhundong coal. Moreover, Ca and water in coal promote the accumulation of duster in the low temperature
tube.

Key words : Zhundong coal ;slagging ; fouling ; ash accumulation ; sodium oxide
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2, AN RV B Rl 32 R K, A LR L
RIRELTE A7 AE , BRI AE ) —4E DORE b i 56
ARG AATHER BRGNS | 26 DT I IS H A [R] 40 <
TR AL SR FHUCRR BURE BR BT USCAE KR | 32E 17 45 %) Na |
Ca & S (Wi B HUHE o HoAe 25 s o Bt vh BT R AE
P S R T SOBS E AT BB L , #E 37 NaCl 5
Fe, 05 MMM TTRARL, 458K : NaCl 5 Fe,0, Z
[i] P I B R T3 8, 8 22 25 ) R 4 A 32 AHDE 1™ B
25, AHDCSEI 2 a0 | A BT A A A A 1k
5 R CRAEE MR VAR, AN REHE R S5 W TS
HFIEA  RRE T A Tl RN U A TR X
WA E TR ML SR M AR, HiL, 872
a2 Tl AL S S R0, Fooe Bbe T, i — 25 48R
gh WEHLEL, AR SRR E AL — & 150 v/h
BRI AT 100% 4B HE AR IS i 5, T A e v
ARBER N T 64T T 30 8 d Bl % 45 B[] Bt
PG5 TSI AW AN ) 32 mi 4 s FROICRAY:
55T RS T HEAR IR e 2t s ik Vo LB B
DRt o

1 SRIPEER

BramEAL H AT B i B DR T B
i RO T RV FARTE IS | SRR A
B MAEH B B PR B, T (R FE R SR R
A FR AL

BRIP4 R RS IR 6.8 m, TE 6.8-m,
24.3 m, i [ 2 RBEgR E 0 OB RO

14.87 m, FEHHRSEIE 1,
F1 SAPHEARE

Table 1 Boiler technical specification

I H (e
BRI RIESRFE B i (B-MCR) /(L - h™") 150
#iE FZEI5E S (B-MCR) /MPa 3.82
KR E/C 140
BRI RIERR /% 91
P E R A R A 1.20
23S P H O — IR RGRE /C 312.4
25 TS T R KU RS/ C 312.4
S e AR AR/ °C 1 056.9
AR AL AR (B IE )R ) /C 145.0

PSR P B L T R0 — YRR
A4 ILHE 3 & HP583 Bl IEHL 2 Ai51T 1
B BAbads R PRI f A & U0 ) AR 7 =X, K1
[ A BLEAR S 395 mm, MREERHEH 2400
#2,

F2 MMEBREITSH

Table 2 Burner design parameters

kv K/ K/ R/

WiH B .
% (m-s™h) C (m®+h™")

— KA 25.99 30. 8 66 53 701

WKL 69.01 44.3 301 220 367

S LUELAL TR B KA IR BT, B
SRR AR ORI 3

R3 WPIRITRERZERERER

Table 3 Coal quality comparison of design coal and check coal of boiler

Bk T/ % TCE G/ % Qua’ Quee/  WELRTTE
M, M, A, Vit Cy N, 0, Siw  (MJ-kg') (MJ-kg!) MEEE
PR 20033 11,200 10.90  36.00 54.78 2.75 0. 62 10. 11 0.51 21. 15 20. 05 102
KAZMR 1 23.94 1229 4.35  33.95 56.35 3.27 0. 47 11.04  0.58 21.63 20.28 —
BAIER 2 18.50  10.06  3.43  30.80 61.78 3.00 0. 44 12.51 0.34 22.79 21.75 113
SR AR AR IR/ C SR IS I3 53 W7/ Y6

A AR Pkl CFERIR WS

- - - Si0, Al, O,
EE/10° #1030 /103 JE/10°

Fe,0,  Ca0  Mg0  Na,0  K,0  Ti,0 SO,  MnO,

PR 102 1.05 1.07  1.095 18.12 8.34
BRI 1 1.23 1.28 1.30 1.32 29.58  10.25
BAZBERI 2 1,48 >1.50 >1.50 >1.50 9.42 6.12

8.44 37.47 4.21 4.28 0.41 0.41 21.59  0.170
5.02 24.27 3.94 4.78 0.56 0.85 21.33  0.186
7.27 43.77 12.68 9.25 0.78 0.57 9.15 0. 094

P BT B 6 SCARTRIOK AR, K JH IE

XS AR B 4 ORI AR | e i IE 22 25
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WK S . S S e b e N 7 28 IRWIK 8%, /K
SEMREIEIN T 8 S AR VR K £ | 8 TS AR TR 8 R K
BN 16 P> CO, KKK EE,

2 REEHG

HEARJEE FH Y F K, AN [] 4 DX R A 43 22 S 8¢
KT IR R Si0, S 9% ~50% ,Na, O 1 K,0
FHENA% ~10% ,Ca0 FH N 12% ~35% ,MgO K
3% ~10% ,Fe,0, N 5% ~15% , A CUIMER
HAL TS 88 R A TS

WRIE 1 SR B TR ST TR IR B | PRIk
BRI KR MBS KR AN B P e | T2 2
TR R TAE O BBRALI 0 — X, 200
I A BRI — U RV L i 2 40 TR B A £5%
(£4), @ RABEMBEYLIE K EbRE , BEHELIE X
EARELCR I 5, iR 45 R il WA 65 B ALK
R (Y PRI INE D /D, 75 F AR 45 HH B I &R
BORATIBIE, O BOBTAREE AL W45 5 B AL
KYAEERE IR, O T PRSI SEPRis AR OL
U 3 5 AL AT A BORE A 73, 45 R L 6,

x4 EEVHO—RRXERFEER
Table 4 Outlet primary wind speed of coal mill

A BEHERL B AL C B IREAL
- VAT WE VAT WE JAITT W5
e/d
RWEEE, W2Es  AREE/ w2/ AUREEE/ W2es RREE/ W2 RREE/ R, R W2/
(m-s™h) % (m-s™h) % (m-s™h) % (m-s™) % (m s % (m-s™) %
1 5% 16. 89 -2.38 16. 90 0. 04 22.72 -4.52 24.39 1. 96 16. 47 5.15 15. 86 -2.79
258 16. 55 -4.52 16. 54 -2.09 23.22 -2.28 24.15 099 16. 30 4.16 16.20 -0.70
3E5E 17.23 -0.39 17.22 1.93 23.70 -0.19 23.42 -2:07 14. 69 -6.34 16. 50 1.13
4 5% 18.51 6.58 16. 90 0. 05 25.35 6.32 23..68 -0.98 15.03 -3.96 16.70 2.36
#5 BEEYERBRELR 150 v/h @t b ARG, 1247 H1E], 5 H

Table 5 Results of primary air flow in the entrance

of coal mill

S —RRAER SRR KR

JiH

W/ (m-s") #/(m® - h™) TE FHN
A BEREHL 16. 89 12 752 0.72
B B 23.91 18 015 0.63
C B 15.62 12 158 0.78

x6 HEMEEEAELER

Table 6 Results of adjustment pulverized coal fineness

V) W5
WH BN Ry/ R/ MBS Re/  Ryy/
AL E % % AL % %
A IR 53 22 4 45 15.8 1.4
B JEIEAL 55 19.6 4 50 16 1.8
C BB 55 13.6 1.4 — — —

i Roy Fl Rygy 23 BISEHERSTE 90,200 m 75 FLIH T4 i 5 i
1 54, % o

3 EREFRKRIFEITHRL

2016 4 8 H 5—13 HiE4T T 8 d AUFsm |k
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15 I
3.1 HPREKISEE

BIPZ% & A 130 v/h DL Fisf7 2 h )5, K4 BE
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2 AEY S AN SR i Rl R
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W1 AAESE
Fig. 1 Slagging of water wall

M2 »&+;ER#ER
Fig. 2 Large slag in cold ash hopper
JRIERERUIN B 2 DMALEWG TSI LR, A — R
SRR SCE RS T b WK TCIETE R, 1 3 (b) .
v it PR A A TR WM A% AN RE L o A 2, AP R4S ()
CHERRBLGL R 3 () .

(a) %0 (b) O
H3 mhadasst e ke ERk

Fig. 3 Ash accumulation in entrance,exit and middle

(c) FHHEF

of high temperature superheater

3.3 E#HZEHm

a4 R T I — 2 i S PR A R AL
RIS —ERE L, AT A AR, TR A A8/
Be , A R, e T8 HE S SCHRAS SR, WO 45 X
PAWREN N 24 HE, B T BURECE . — s UIAS:
S UL ERAL, BoA BB UL R AFAE S kR, 25
APARERAE NI I U H IR DU L, A AR R
B FHRHR (K 4)

(a) SHBURE  (b) BHE (o) HTHE
H4 R#BEHRTHRK
Fig. 4  Ash accumulation in back of the boiler chamber
iy G S v v ™ S, BRI 2
FHOIRTEE AN S B R R A

Bs5 @y REDS
Fig. 5 Morphology of bottom ash in boiler
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TG HII] X B A 45 B K i EAT T HORE, FE
B BORNETAE W2 7, B AT, Na, O Hi 3L T ]
BB A, Fe, 0, K, 0 230 1 AH R A9 & 4,
Na, O 7EW i B SF-HHE s v 1 W g e, A
TR Na,0 21 1.5 f5 LA b, Fe,0, 7E5R
PRSI SR A BE W e 8, K, O FE /K V8 B i vh 5 i
(GI=
IR BER T Na, O & B2 K Na, O & &
1 2 A5, 43T AR gl a3 i DL AR AR Ak
W) TR A R B AR FE R (700 ~ 800
CUIL) BRBEFR I vp 2B T | V8 5 A ol A 1 B 1
L RE RS A TR S0, Fe, 0, ZAbA T4 Fh
AR £, 41 4 Na,SO, . Na,Fe (SO, ), . Na,S,0, 5%
SRR =
IR I #hgR O 104 BE AN ST H Na, O 5 it i
=, CIREIEIR H Na, 0 S 3 iy, RN
A7 B R M IR B 671 2 AR AE 600 ~ 700 °C 74K, SHNA
k¥ Sy B S AR B T A
T2 X 3 A L B K, Na, SO, . Na,0 #l NaAlSiO,
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CaSO, RIREEASFERE M, PRI 5w i 41
ot 1 A AR RV BE SR 5 1, R AR B

Table 7 Results of ash constituent and ash fusibility in different heating surface

HMELUE

JEHTRRZ , B i 4 JK P Na, O 35 i B i HE AR It i

AR

R7 BZREREMRS RIERIELSER

9iH Ee[E HAEN - K& i [EEUN R A KRB B o T A

ey R it 1 i 1 fifie ALK R TR
DT/10°C 1.30 1.13 1.13 1.31 1.32 1. 46 1.34 >1.50 >1.50
ST/10%C 1.31 1.14 1.14 1.32 1.33 1.48 1.35 >1.50 >1.50
HT/10°°C 1.32 1.15 1.15 1.33 1.34 >1.50 1.36 >1.50 >1.50
FT/103C 1.33 1.16 1.16 1.34 1.35 >1.50 1.37 >1.50 >1.50
w(Si0,)/% 9.02 11.24 17. 48 18. 89 14.95 10. 81 12.21 10.91 13. 44
w(AL0;)/% 4.70 4.85 6.55 7.58 6. 59 3.19 6.65 4.81 4.24
w(Fe,05)/% 7.70 19.21 15.04 9.24 6.35 4.57 8.28 6. 89 6.71
w(Ca0)/% 43.94 48.78 29. 54 34.91 35. 80 33.56 46. 54 55. 40 53.70
w(Mg0)/% 10.26 10.56 5.70 9.33 9.63 7.91 10.93 11.70 11.03
w(Nay0) /% 6.33 1.11 11. 66 8.56 9.41 18.94 6.73 6.03 5.43
w(K,0)/% 1.11 0.23 1.70 0. 50 0.52 0. 64 0.28 0.19 0.25
w(Ti0,)/% 0.31 0.55 0.58 0. 59 0. 64 0. 54 0. 59 0. 58 0. 59
w(S0,)/% 15.58 3.29 11.02 9.42 15.35 19215 6.70 2.60 3.58
w(Mn0,) /% 0. 170 0. 055 0. 059 0. 067 0. 070 0. 052 0. 104 0. 120 0. 095

TEFERRMHIE 1Y 2% 52 I AU Y, Na, O 35 i 5 )7 5 4 w

SRR BT, LB 25 0 S0 AR S R A, 7R Na, O
BT NS B B S A 557, AR AN IS 5 R BUK
(B ZE B, R S TR B P R R A
CaO BLLJTES (9 SATE B, 5 MAF So,
TN ) B R S, 7 R R TG R 27 A Tk A [
b, R 2K A AN T A AR UK S R Fe
BELARERA AR iR A U R R R
" Fe, 0,5 Ca0 Al 0, 598 KR IL AL 59,
REAVR B R L 32, B Tam o AR S B TR b e

V) S R RIER A o A AR BT, OB &
RIS A A T Z B (500 ~ 700 °C) K HR ol &
TR, EEURIIN A S SR AR
ZEFRASRE ORI PRSI H Y SO, (Fe,0, L5, TE
B PR FRER UR,

2) WP 1 Na 7 2 32 I e P H At 355 07 7
e, PRIy E AR SR e, T,
Bt R Na BB R KHE T RIRS R #
T, AN W7 i ST B [ 1 P s e 257

3)HEARME T Ca ZEEHR T LA CaO AR Ca B9
I 2B, BT Ca A0 500 SO, A AR R
b BE MR R 5 DORRAE 32 30T
122

1) R0 4 8 1 AR SO B A PN A A ™ B Y 445 7 e
WG, KV BE 2 T ML i A I m A
P ZE A AR KA ], 5 2Rk AR [R i b 17 =0, A
HRTEWE S |, Na, O 7E /K BE i b oA 5 48, ] H b
XKV BESS AT fE VR

2) DKV T 45 32 FATHTIR  19 S2 36 28 43 AT 45
AT, Na, O FEH PR H R CHE M IE M, JLHIE W
T DX E]) 42 3 Na, O 4K I BE B 457 BE ki 15 Je o, W 75
JEME L3 2 28 VR A R B .

3) MR T Na, 0 AL 5, Na, O & i
7y A W RO (5 Wil 9 /)N | e 32 2R CaO i
FEAEH,

) IAT H AR IR 3G WK % , B 1= o 2 i
BB BB, LA B R B0 B (14 15 £ V48 S5 1 e
SERRIP IR ME R I WA R AT A 1 T B B ik
N 38537 A RE WG 7]

5) KT IR v AR AR AR e, N AR e T =X
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