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CHARACTERISTICS OF DISTRIBUTION AND EMISSION FOR FINE
PARTICULATES FROM A CEMENT KILN TAIL
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( Key Laboratory of Thermo—Fluid Science and Engineering Ministry of Education Xi’an Jiaotong University Xi’ an 710049 China)

Abstract: A Dekati low pressure impactor ( DLPI) sampling system equipped with PM,, cyclone was applied to measure the
particle size distribution of the PM,, from a 4000 t/d cement kiln. The chemical composition of the collected particulates were
analyzed with XRD and XRF. The results showed that the mass concentration of the PM,, emitted from the suspension preheater
was 3.53 g/m’  while the ratio of PM, and PM, , to the PM,, were 29. 4% and 89.4% respectively. The PM,, presented a
bimodal distribution with the smaller peak size ranging at 0. 1~0.2 pum and the larger peak size at 1~1.8 pum. From the
composition of the fly ash it was indicated that the curst element Ca Fe Si hold high proportion summing up to 95. 7%. The
mass contribution of the ash mainly was derived from the crushing coarse particulate matter from raw material residues. And the
gasification condensation of S K and other volatile elements in coalired fly ash dominated the distribution of fine particle
matter. The concentration of PM, decreased from 3.53 g/m” to 3.39 g/m’ after the flue gas passing through the conditioning
tower and the distribution turned into unimodal with the peak size at 2~2.5 pm. The result indicated that the conditioning
tower promoted the agglomeration and removal of the fine particulates. It was highly efficient for the fabric filter with the

removal efficiency of PM,, above 99. 5% while there was still an escape scope of 0. 1~0.4 pm. The running parameters of

conditioning tower had little influence on the efficiency of the fabic filter.

Keywords: cement kiln; coal combustion; particulate matter; fabric filter; conditioning tower; distribution characteristics
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Fig.1 Schematic diagram of the new type dry—process cement

kiln and the sampling sites
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Table 1 Basic characteristics of the fed coal %

M, A, V FC C,, H,, o N, S
9.21 24.70 23.91 42.18 64.01 3.33 31.03 0.85 0.78

s

ar ar ar

2

Table 2 Composition of coal ash in the cement kiln %
w( Na,0) w( K,0) w( Al,05) w( Si0,) w( MgO)

0.68 1.69 30.22 51.62 1.73
w( Ca0) w( Ti0,) w(S0,)  w(Fey0,)
4,07 1.32 2.54 6.13
. o ( )
( )
o 3012H
DCS
3 o
3

Table 3 Flue gas parameters in sampling sites under

different operation of the raw meal mill

SP SP
/°C 246 120 118 246 132 131
1% 3.4 4.2 5.8 3.4 12.5 12.9
/kPa 0.76 0.8 1.8 0.76 0.9 3
/% 4.2 12.2 12.3 4.2 4.9 5.0

1.2
DL/T 1520—2016 {
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Table 4 Composition of the fly ash from the cement o »
kiln tail % °
w(Ca) w(Fe) w(Si) w(Al) w(K) w(Mg) w(S) w(Ti) w(Cl) .
83.57 8.55 3.58 1.09 1.59 0.15 0.37 0.43 0.80
2~2.5 pmo 4b
" S.K. PM,, o tp( PM,)
(<1 pm) 3.53 g/m’ 3.39 g/m’ <2.5 um
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Fig.4 Distribution characteristics and removal efficiency of PM, in

the conditioning tower
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Table 5 Particle concentration and removal efficiency

in the fabric filter with the conditioning tower on/off

/ / PM,, ! PMy, /
i % (mgem~) (mgem~) %
120 12.2 3390. 25 9.33 99.73
132 4.9 4386. 86 11.10 99.75
5 o
0.1~0.4 pum
83.26%
( )
2%
25
0.1~
0.4 pm
15 mg/m’
99. 5%

20 mg/m’
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