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Abstract ; Coking in coal—fired boilers will cause great harm to the safety and economy of boiler operation. Therefore, it is important to ana-
lyze the factors affecting coking of coal—fired boilers and effectively prevent coking in coal—fired boiler.In practical application, different
preventive measures can be taken for different factors affecting coking of coal—fired boiler.It is found that the melting temperature of coal
ash , particle size of coal ,combustion atmosphere of boilers , primary and secondary air force field , thermal loads of boiler section and boilers
are the factors that affect the coking of coal—fired boilers.In order to solve the problem of large area combustion coking in precombus-
tion chamber, furnace and convection heating surface in a specific pulverized coal boiler,based on combustion coking mechanism of coal-
fired boilers ,the measures of by adjusting combustion atmosphere , increasing secondary air rigidity , reducing the pulverized coal particle
size , replacing the pulverized coal were taken to analyze coking phenomenon under different conditions.The conclusion is that the types
of coal and the particle size are the factors affecting the combustion coking of this specific pulverized coal boiler.The micro morphology and

element composition of the coking block as well as the composition of different coals were analyzed by SEM—EDS, the coal quality and
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ash composition between the coal powder currently used in the on—site sampling boiler and Sunjiacha coal powder were compared and ana-

lyzed, and the slagging discrimination index was calculated according to the ash composition.The melting temperature of coal ash used in

the boiler is relatively low.The softening temperature Ts is 1 170 °C ,less than 1 200 °C.It is called fusible coal and easy to slag and be-

longs to a typical kind of easily coking coal.The calculation results of slagging discrimination index show that 4 indexes are evaluated as

"serious" ,1 index is evaluated as " medium" , meaning high slagging tendency.In general ,the change of coal type and the low melting tem-

perature of the coal are the essential factors affecting the combustion coking of the boiler.To further solve practical problems,the acid—base

equilibrium of coal ash was destroyed to increase the melting temperature and the particle size was refined by the following methods, 5%

quartz was blended into the coal to increase the content of SiO, and thus increase the melting temperature of the coal to 1 280 °C ,and the

temperature would be increased by 110 “C.The frequency of pulverized coal mill was turned up from 19 Hz to 22 Hz to increase the sieving

rate of pulverized coal particle size (200 mesh) from 70% to 85%.Eventually,the boiler ran smoothly and the coking condition is improved

significantly.Overall , the combustion adjustment measures achieve good results and relevant experience are available for reference.
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Fig.1  Overall layout of boiler
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Fig.2  Coking situation of pulverized coal industrial

boiler in a certain area
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Table 1 Comparative analysis of coal quality

T A4 H7 /% TERIIHT/ % Quet,ar”
R
M, M, Ay Vaar H, 0, N, Su (MJ - kg™)
INERE 4.30 1.33 7.60 36.39 3.40 11.71 0.58 0.30 26.89
FNEE 16.70 5.57 6.26 37.67 3.81 12.56 0.85 0.32 27.08
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Table 2 Comparation between components and melting point of ash
Bty KRS/ % TR AR/ C
* Si0,  Fe,0,  MgO  TiO, P05 Na,0 a0 SO,  K,0  MnO, DT ST FT

WFEHE 6025  3.85 0.53 2.57 1.02 1.65
AERE 28.07  18.06  1.04 0.41 0.0094 2.42

4.83 2.79 2.56 0.45 1250 1310 1390
30.78 6.99 0.63 0.41 1150 1170 1200
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Table 3 Rating standard of slagging index

e R AL i 4 i
ERT . B/A <0.206 0.206~0.400 >0.400
T G >0.788 0.661~0.788 <0.661
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BAS L D <0.3 5>3.0 0.3~3.0 B 1t
GEETEER <15 1.5~2.5 >2.5
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Table 4 Calculation results of slagging index of coal powder

xR S
5 H
B/A G C D B/A G C D R
I 0.16 0.87 3.09 0.80 1.37 0.36 2.74 0.59 4.85
smbe R i e s e e e SiEs e

1% 4 AL, Sad B AN B Bk L 4 TPEAfY
S 05 S IR R S 11 [=E 2 Al S S g
S INE S P 1 TR 4 b o < R E T, 2 T
IARPR N AR 2 TEM 4R R o < B S
H2E T

LR BT R B P A b i i B AT
SEUETEIREN SR R P A R R A BT R TR
HERICE SR RN OL T T8 B AU IR, 42 2
HREATS PR R R 2, 2 i DR RS b DX AR T i 45
PR 2K TR R OB RLRE

3 AEEE

HRETof A Tl i 2 A S A% A 245 A3 1) e AR Jo i
(AEARERRE S PGETR N bl TR 2D e A

PR R A, DRI G e 2 e R A IR R B e 6 A
TR B R AR DR 2 £ ) R
3.1 5%AEMBA

i 2 Al %0, Si0, AL, O, Fl CaO MK (1) £ 5
BT, ELAE SR X IO A il il B ke 2 AR
WM™ FOR R BB A 119 25 SR 3R T I mil e
HOCEE, M 3 Al TR T Sio, (AL O, T CaO
oA LS B R 0 4 T M A S, 1R TR
HSi0, Fl AL O, & B BY CaO & i #F AT LAHRE i JK 1
TR R REARES B PP e 85, (R A0 L) oR K B 53
1 CaO FHEANT 12%, T A E & Sio, 5 Al, 0,
HIHI I AR T IR IR RS U S R AR TR & 3
SR BRSPS,

141



2020 445 2 ] & % KB R 5526 %
x5 THWRKFERS
Table 5 Mineral chemical composition

i Pek 2213/ %
/% Si0, Al,0, Fe,0, Ca0 MgO S0, Tio, MnO, K,0 P,0;
FYE 1.12 93.06 0.66 3.87 0.05 0 0.03 0.23 0.02 0 0.01
=t 3.32 57.88 36.32 1.39 0.18 0.19 0.06 0.99 0.01 0.52 0.03
[ T Je i 33.29 92.83 0.81 3.44 0.17 0 0.16 0.01 0.03 0 0.01
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Fig.7 Temperature comparison before and after adjustment
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Fig.8 Internal condition of furnace after adjustment
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