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Tab. 1 Analysis of the constituents of municipal

solid wastes (dry basis mass %)

1 2 3 4

24.8 12.5 9.4 10.9 14.4
3.9 0.2 0.03 0.04 1.04
1.4 0 0 2.8 1.05
13.7 20.8 8.8 13.3 14.15
1.6 1.4 0.8 0 0.95
32.9 8.0 56.7 36.9 33.63
16.8 53.4 4.9 14.9 22.5
0.4 3.2 2.2 0.9 1.68
4.7 0.5 17.2 20.3 10. 68

(2011CB201502)
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Tab. 2 Ultimate analysis of municipal solid
. . BEmEE
wastes ( basis as received mass %)
1!&\1!3 1/2
1 2 3 4 x60 922 938 60
(C) 19.8 18.1 16.2 13.4  16.88 E
(H) 3.0 2.7 2.4 2.0 2.53 M ' i
(0) 9.6 11.0 10.9 8.2 9.93 | 15000 :
]'_ BHRER
(N) 0.5 0.6 0.6 0.4 0.53 /
| VR
(S) 0.04 0.04 0.03 0.03 0.04 N P
(c 0.5 0.4 03 03 0.38 14500 -
1 L
111200 |
1.2
| 8560
( ) o 5000
1 A.B.C D4 (
1
) Fig. 1 Slagging test section and its location
A 3
’ 622 38 60 €0 Tab. 3 Operating parameters of the incinerator during the test
mm- mm- mm
mm 180 mm. e
800 ~ 960
o 790 ~990
( SEM) ( EDX) 770 ~930
X 800 ~995
XRF
( ) 800 ~ 900
X ( XRD) o
1.3 760 ~920
( +50,.0,.CO 550 ~650
) 3 ( ) 440 ~ 500
10 o 3 760 ~ 880
440
520 ~ 580
~650 C Si0,+ Ca0+ Al, O, P,
Si0, 00
Na,0.K,0.Ca0 710 350
~720 C 440 ~650 C
-500
- 1100
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Fig. 2 Distribution of the concentrations of various

constituents in the flue gas along the

height direction of the furnace
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Fig. 4 Flyingash SEM/EDX scanning
photos and energy spectrum
4 EDX
Tab. 4 Chemical composition of the flyingash in local
areas by using the EDX scanning method
3 A B
Fig. 3 Slagging conditions at various 1% 1% 1% 1%
locations inside the furnace c 15.03 25.09 8.48 18.20
0 37.06 46.46 18.81 30.28
2.2 Na 3.04 2.65 0.42 0.47
Mg 0.41 0.34 - -
“ 4 Al 12.04 8.95 9.10 8.69
Si 15.60 11.14 30.90 28.35
SEM/EDX
Cl 0.31 0.18 - -
N K 3.82 1.96 16.17 10. 65
20 ~100 pwm o Ca 3.33 1.67 0.69 0.44
Fe 1.14 0.41 - _
Cu 1.45 0.46 3.10 1.26
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EDX 6
XRF Tab. 6 Chemical composition of the original
. 5 XRF ( slag in the high temperature superheater
) K,0  Na,O 1% 1%
. 0 9.06 17.70
Na 22.97 31.22
3 ( /%) Al 0.25 0.29
Tab.5 Analysis of the oxide composition of the flyingash( mass %) .
Si 1.21 1.34
CO, Si0, Al, Oy Ca0 MgO Fe, 04 S 4.15 4.05
10.50 38.97 16.64 13.99 3.99 3.74 Cl 37.46 33.02
K,0 SO,  Na,0  P,0, a Ti0, K 4.01 3.21
2.54 240 226 210 170 0.91 Ca 8.54 6.66
XRD EDX 6
XRD Na. Cl. Ca o
( Fe,0;) . ( CaAl, Si, Oy) (2Ca0. °
Al,0,. Si0,) . XRF 7 Na.Cl.Ca EDX
2.3
10 cm Ca
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5( 5 ) 6 CaSO0, 510, Ca, Si0,
o Si0,  Ca,SiO, o
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fEHkeV
5 SEM/EDX

Fig.5 Analysis of the original slag in the high temperature
superheater by using the SEM/EDX scanning method

SEM N

2 ~5 pm

Tab.7 XRF analysis of the original slag in the high temperature
superheater by using the XRF scanning method( mass %)

C Si0, AL 0, CaO MgO Fe, 05 K,0

3.80 27.29 8.60 21.61 2.26 4.71 2.43

SO,  Na,0  P,0; cl TiO,  Cr,0,

22.60 1.83 1.47 0.71 0.76 0.61

2.4
o (
)
6
SEM
$25 mm
o XRD
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Fig. 6 Slagging in the sampling tube in the
high temperature superheater zone

8 N ( /%)
Tab. 8 Composition analysis of the oxides in the
ash and slagging (' mass %)

@25

o, 10.50 4.04 3.95
Si0, 38.97 23.01 10.02
AL O, 16.64 7.91 3.36
Ca0 13.99 31.82 40.47
MgO 3.99 3.59 1.75
Fe, 0, 3.74 3.49 1.89
K,0 2.54 1.81 0.31
S0, 2.40 14.67 33.84
Na, 0 2.26 1.27 0.28
P, 0, 2.10 1.70 0.82
cl 1.70 4.26 1.66

Ti0, 0.91 0.91 0.53
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Fig.7 SEM/EDX Scanning of the slagging

in the sampling tube
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9 $25 mm EDX
Tab. 9 EDX analysis of the slagging with a diameter
of @25 in the slagging test section

A /% B /%

Si 12 11
S 25 26
Ca 24 25.5
(0] 30 29.5

2.5

VHCI.K.Na
( CaCl,.NaCl)
o 5 8
XRF K.Na.Cl
4 6 DEX

Cl\Na
780 °C
CaCl,

$»22 mm+ 38 mm.p60 mm
60 mm

260 t/d -

(1) Si. Al
Ca-0 20 ~100 pm

2 ~5 pmo CaSO,~

\8i0,.Ca,Si0, -
(2)

(3) K,0.Na,0
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- = On-the-spot Test of the Slagging in a Grate-circulating Bed
Garbage Incinerator Superheater LI Qing-hai ZHANG Yan-guo MENG Ai-hong WANG Liang ( Edu-
cation Ministry Key Laboratory on Thermal Science and Power Engineering Department of Thermal Energy Engi—
neering Tsinghua University Beijing China Post Code: 100084) // Journal of Engineering for Thermal Energy &

Power. — 2012 27(1). -55~60

To study the causes and factors influencing the flyingash precipitation fouling and slagging in an incinerator super—
heater a sampling device was installed in the slagging test section in the superheater zone of a 260 t/d grate-circu—
lating bed garbage incinerator. By utilizing the SEM/EDX XRF and XRD etc. methods the composition and mor—
phology of the ash and slag were analyzed. The research results show that the geological stucture of the tube bundle
exercises an important influence on the slagging. The thinner the heated tubes the easier the slagging. The parti-
cles in the slag layer of the high temperature superheater are lined closely assuming a shape of a brick with its
length being about 2-5 pum. The physical-phase composition includes: CaSO, quartz SiO,.Ca,SiO,. The slagging
inside a garbage incinerator is mainly caused by the viscos particles impinging the tube walls. Key words: grate—

circulating bed garbage incinerator garbage incineration superheater fouling slagging

OFA = Experimental Study of a Dual Channel Bias and Ex-—
haust Gas OFA Combined Pulverized Coal Burner ZHU Ming ZHANG Zhong=xiao TENG Ye YUE

Yideng( College of Energy Source and Power Engineering Shanghai University of Science and Technology Shang—
hai China Post Code: 200093) // Journal of Engineering for Thermal Energy & Power. -2012 27(1). -61 ~65

To solve the problems such as a low combustion efficiency and unsable combustion in a 100 t/h tangential pulver—
ized coalired boiler in a power plant dual-channel bias and exhaust gas OFA combined pulverized coal burners
were used to perform a reconstruction featuring a bias in the air aupply in the air supply through a dual channel
between the upper and lower at the previous time followed by a bias in the horizontal direction a centralized ar—
rangement and the exhaust gas being fed into the furnance by OFA. The cold-state test results show that the air flow
inside the furnance reconstructed has a good filling degree and never be oblique to sweep the walls. The primary air
spout outlet has a marked return flow zone and shifts to the center of the furnance with an increase of the opening
degree of the waist-elevated air. In this connection the radius of the return flow zone also decreases. The hot-state
test results show that the thermal efficiency increases by 3 percentage points assuming a stable combustion at a low
load of 50% and the NOx emissions totaling 260 mg/m’ ( converted to an oxygen content of 6% ) . Key words: du—

al channel biao pulverized coal burner boiler reconstruction low load stable combustion performance test



