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Experimental Study on the Slagging of Power Station Incinerator
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ABSTRACT: The fly ash in the flue gas during waste
incineration deposits on and fouls the superheater, which leads
to abnormal operation and emergency shutdown of power
station. In order to study the fouling and slagging process the
fly ash taken from the on-site waste incinerator was mixed with
the oil combustion exhaust gas to investigate the influences of
temperature, heating surface arrangement and dimension on the
slagging and fouling. The scanning electron microscopy
(SEM)/energy dispersive X-ray (EDX), X-ray fluorescence
(XRF) and X-ray diffractometer (XRD) analytical methods
were also employed to determine the chemical composition of
slagging. The experimental results showed that high
temperature favor slagging formation. The fouling occurs as
the flue gas temperature exceeds 450 °C, and slagging occurs as
temperature rises above 460 ‘C. The heating surface wall
temperature directly affects the slagging so that decrease in
wall temperature can retard the slagging formation. The
diameter of tubes has a significant influence on the slagging.
The less the diameter the slagging more likely occurs. Stagger
arrangement is prone to be fouled compared with in-line
arrangement. The sticky fly ash of low melting point with
Ca,Si0y4+ Cag(AlgOg)~ CaAl(AISIO;). Fe,04 is easy to deposit
and foul. The low melting point compounds, such as KCI and
CaCl, serve as bond during slagging initiation. The effects of
temperature and heating surface arrangement on slagging
discovered in the experiments coincide with the retrofitting and
operating results of the commercial incinerators.
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Fig. 1 Experimental setup for slagging simulation

L@ am
W ﬁﬁ%@ﬁ ERAH
H w

ot 1(8)

- i
s 3 (B Ll
3 s 4

'ﬂRH‘fL .
. C;

B2 ERSEEASTRERETEE
Fig. 2 Experimental system for slagging simulation
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Fig. 4 Effects of temperatures on slagging
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Fig. 5 Slagging and ash deposition on pipe
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Tab. 2 Effects of wall temperatures on slagging
S5 ta/'C IR /(m/s) KA BERL/C KA EERIC KA Hittilg

1 532 129 431 182 —
2 554 12,5 453 178 BUK
3 594  13.2 446 193 —

4 692 127 472 210 BUK
5 721 135 524 216* 2.64%*

Tab. 1 Effects of temperature on slagging

FW T WC LT t/'C HH/(m/s) ARG FHEA R

1 508 493 448 6.3 — A
2 503 488 451 125 — FUR*
3 495 472 443 16.0 221 K>
4 585 534 511 12.6 213 —

5 627 602 536 16.0 2.24 1.43%*
6 718 605 598 11.8 2.35 BUK
7 675 699 658 12.7 2.66 1.65%*
8 713 724 726 8.5 2.63 —

9 739 826 805 8.4 3.07 2.05%*
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Fig. 6 Ash deposition on air and water-cooled pipe (top
for air and bottom for water-cooled)
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Tab. 3 XRF analysis for ash deposition on air and

water-cooled pipe %
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IR 1.94 3.58 1.72 227 0.91
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Tab. 4 Effects of bundle arrangement on slagging

ST t/C pdi(ms) NHEA R EHAE S R

1 416 11.68 — —
2 462 12.60 *l —
3 532 12.90 1.42 —
4 554 12.50 1.35 UK
5 566 16.50 1.87 *2
6 629 13.20 1.68 —
7 692 12.70 1.80 1.22
8 721 13.50 1.92 1.35
9 765 9.20 — K
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Flg. 8 Bundle slaggings
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Tab.5 XRF analysis for oxides of typical slagging o,

4GS t/C Widl(mfs) Si0, CaO  Fe0;  Al,O; SO
5 566 16.5 4229 1658 5.8 6.42 10.92
6 629 13.2 3564 2365 442 1046 1112
7
8

692 127 3077 2022 279 1192 1437

721 135 1385 5114 327 914 1051
%% t'C WE(ms) KO Mg0 NaO P05 TiO,
5 566 16.5 189 304 084 313 169
6 629 13.2 134 421 104 365 138
7 692 12.7 539 375 561 234 107
8 721 135 026 277 016 191 098
4

BRI B EE X
COK I B2 AT RO SRS S BRI LA

3.



5 29 1

SRATHEISE: B APl 52 S 45 SR BT 5

JGTFEEA G, A ORI 2 A ki 2 i, /&
5 KR IBURE AR d, MBI B AR D 0,
T4k, 260 td W HEE PR RS S B 1 B 3 4 v s
AR TN, BRE g BT,
AR —Fh22l, RS e WA
v 5912 D 2 viID 5SS — i A g

SEHCRH doos g PR FIRUE 433047, LA
[+ vID RoRMEA X IR LK 9, MK 9 wILd
Fill: IR RUR R IGIREZ R 450 °C, HIL
CE I IRIRE L K 460 °C, JTUA H H 045 1N )
T 5 AR EE vID 22 7557, HIR B,
VD R WA ) T B

900 o 4l
o FhEERUK
@ a gk
o A
© 700 “ e @ o ®
T’( oo
% 4 A - Q7 °
\”} oo cn °
= 500 Ao
a oA op o
A
300 1 1 1 1 1 1
0 100 200 300

(v/D)/s™

9 EHEERWHETXE
Fig. 9 Criterion of slagging at experimental conditions
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Fig. 10 Microstructure of slagging on inner layer A
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Fig. 11 Microstructure of slagging on inner layer B
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Fig. 12 Microstructure of slagging on intermediate layer

(a) SEME

i Aul
‘Ej-l_-'\‘
;&E Ti Al r J"[
= Ca Mg LC
LJr Ej I Ti T|
ﬁ‘é%/kev

Cl: 4.79%; Al: 1.97%; Si: 4.47%; Mg: 0.76%;
Ca: 32.82%; O: 38.62%; S: 5.93%.

(b) EDX 4347
13 IFREBHIHNEM
Fig. 13 Microstructure of slagging on onter layer
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Tab. 6 XRF analysis for oxides of superheater slagging of
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