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Abstract Raw mix burnability is an especially crucial factor in cement manufacturing technology, and it depends on the
physical, chemical and mineralogical properties of each raw material. In this article, we compared the difference of
burnability between the domestic and Japanese fly ash as cement raw materials by using Lafarge and Polysius evaluation
method. Regardless of the type or amount of fly ash used, it was found to be more combustible when using fly ash. In
both case, burnability improves as the amount of fly ash increases, especially the improvement in bunarbility is remarkable
up to 3%. In conclusion, as the amount of fly ash increases within the range allowed by cement quality, burnability of raw
materials improves, and thus the fuel cost required for the firing of clinker can also be expected to be reduced.
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Table 1
Chemical composition of raw materials and fly ash
Lol Sio, AL, Fe,0; CaO MgO SO; Na,O K,O
Limestone 38.72 9.65 227 0.72 44.46 2.80 0.07 0.29 0.77
Quartz 1.27 87.73 7.04 1.54 0.07 0.06 0.02 0.05 1.92
Shale 5.27 64.55 17.66 6.35 1.50 1.01 0.05 0.26 232
Cu-slag -5.25 31.30 491 61.05 1.99 1.26 0.92 0.90 1.07
Fly ash K-1 428 55.93 21.26 8.49 443 1.62 0.07 0.80 1.28
(Domestic) K-2 1.93 57.18 20.92 6.91 343 0.98 0.49 0.64 1.11
Fly ash J-1 4.84 55.08 2324 6.69 4.40 1.58 0.35 0.81 1.25
(Japanese) J-2 237 53.85 20.59 6.20 6.58 1.54 0.99 1.07 0.99
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Fig. 1. Heating up schedule for Lafarge burnability test method.
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Fig. 2. Heating up schedule for Polysius burnability test method.
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Table 2
Free-CaO contents of clinker manufactured by domestic fly ash
K-1 K-2
Method Temperature
2% 3% 4% 2% 3% 4%
Lafarge 1450°C 1.01 0.42 0.38 0.93 0.39 0.34
1350°C 8.23 4.17 3.93 14.70 6.02 4.28
Polvsius 1400°C 3.84 2.03 1.64 3.92 227 1.48
YSId 1450°C 2.02 0.77 0.85 1.63 0.87 1.62
1500°C 1.43 0.71 0.76 1.24 0.74 1.28
Table 3
Free-CaO contents of clinker manufactured by Japanese fly ash
J-1 J-2
Method Temperature
2% 3% 4% 2% 3% 4%
Lafarge 1450°C 0.81 0.42 0.31 0.39 0.34 0.35
1350°C 5.49 3.50 2.35 3.56 3.05 2.73
Polysius 1400°C 2.18 1.48 0.70 1.09 1.20 0.75
ysiu 1450°C 1.43 1.68 0.22 0.50 0.36 0.36
1500°C 1.11 1.36 0.20 0.48 0.29 0.23
3.1. Lafarge Aol w& 7} Table 4
Valuation level of burnability by Lafarge method
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Fig. 3. Valuation result of burnability by Lafarge method.
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Table 5
Valuation level of burnability by Polysius method

B.I value Level of valuation

<60 Very Easy

60~80 Easy

80~100 Normal

100~120 Slightly Difficult

120~140 Ditticult

140~160 Very Difficult

> 160 Extremely Difficult

Lafarge ol |8k 7t Azkel FAFSHA, Polysius

Wl oFk A BWrPIME s S &
ReferenceE X383 2E AlE= “Very Good Level” ©]

gud) F5 9 w0

o) 249 Vel T gk
S
. B

of “d#glo]l Reference TR 243Ado] &HFES &
glom, Fupt o] AR, 55 2 JeAE EFE
RS dgHel F B AFE UEIS & 5 A

o RE @A) FROIM FQE 37485E 240]
FobAn], 58] FHU AT 2% 3% FYNE
Wakg u) 24 el o AXE WA 3%sh 4%¢]

F 270 2ol7k A2l -2 Veria igiet.
ARHow, Medle] B =% Ao 234
)=

gl 71 & = glom, ot YRS e

= Ajbsle] 7Rt el WellM e FnlE w2
TE I AL FA9AH, ol & I 24
of mEx Aswe dHE ofrls|= it
4.4 E

SR B A8 A SR 2 FYE skl mE
Z3F 7o) AL vm BAE A ooy e A
37 383

20.0
126 /\1?9\1'4.-5
J1 J-2

Fig. 4. Valuation result of burnability by Polysius method.
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