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ABSTRACT

It was found that the burnability of raw mix and charecteristics of clinker was allected by the difference in

grades of limestones.

The thermel decomposition temperature of taw mix which used low grade limnestone was lower than that of

high grade, and the fast formation of CoS was duc 1o the rich content of calcite and quartz over critical grain

size, which caused the bad effects in the burnability, but CiS was formed slowly.

The structure of clinker had many pores,

and the growth of clinker minerals was inferior.
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Table 1. Chemical compesition of raw materials
Raw Chemical analysis (25)
materials §i0: | ALO: | FeOq | ca0 | M0 | NaeO | KO | 100 | sum
Limestone-H 8.9 / 2.0 0.65 7.8 0.9 0.08 0.89 38.3 99.53
Limestone-T. 12,24 2.7 0.87 45. 0 11 0.1¢ 1.09 36. 8 99. 86
|
Clay 6i.7 8.5 6.6 1.3 0.8 Q.14 2.13 8.2 98, 37
fron ore 18 & 6. 2 0.8 3.5 1 .24 0. 57 1.7 92, 31
Note: H; high grade, L; low grade
Table 2 The objected proportioning of raw
materials and cemenl modulii of raw
mixtures.
lron ore .
| . i Sample Froportioning (%) Cemenl modulii
et e
i No. Limes- | Dron
TL - N‘J] tones Clay ore LSF { SM ‘ i
LA i |
w92 | saed 10,08 1.71] 920 233 Leo
H-a0 87.750 10.51| t.74] 90.0] =232 1.60
e ? H-88 B7.26) 10.95 1.78 88.0| 2.31 1.60
|
- l ) L-g2 93.87 4.48 1.65 92.00 2.53 1.80
P, g L-60 | 9338 498 1.70 90.0 252 1.60
| 188 92.84’ 5.44) 17| 83.0 250 160
Limesione
- low grade
] a8tk A9 2% 249 45E IM=1.6, LSF=
s N 92, 90, 88H S wigg T 7 RFEHlE Sted A 9

Limesfons
-high gmide
Hu
L 1
e o 0% e do° eleld st
Ca » calcite, Qu : quorkz, Mio: Twecovits, la heratite
Do - dolamite, M- rucroclire, Cho: chloribe, Ma i magnitite

Tig. 1 XRD paiterns of raw materials.
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Tahle 3. The proportions of raw materials in the main oxides of clinlers based on different grade of limestones.
i\\"‘*-‘—-ggnﬁit uent Main oxides of clinker
™. Te——
™. S04 %) ALOs (%) Fei05(%) | £a0{%)
T Sample |
Ravw A - Ti- L-90 H-g0 | L-90 ‘ H-90 | 1-90
materials \ H-90 ‘ L~90 20 i
Limestone 11,95 | 2. 62 6. 57 64, 04
High grade (53, 6) (45. 5) (23. 6} {99.6)
Limestone 17.47 3.86 1.24 ] 64 42
Low grade (77. 3) (59. 9} (35.7) ! {99. 8)
L 9.89 4. 69 2.96 1.40 1.08 0.51 Q.21 0. 02
Clay s | o8 | G0 | @D | s | aan | @ | @
Tron 044 0.43 0. 26 023 17 1.72 0.02 0.02
Ore 2 m (1.9 (4.4) (1.7) (47.2) (9. 8) (Y] (0.1)
Taotal 22. 26 25. 89 5.91 5.52 3.89 ‘ 3.47 G64. 27 £4.53

Table 2 <4 H-50 =

ok

S

el

MNate: ()3 Proportions supplied by nach raw materials

v
quartz @] 2] of
Heol gl _"‘E'E{_' W] ghake] ol A= od ] 2EY
2A o % ealeites] ke A28} 3t
Az, w2l Table 1+

L 1-00 8] 2 o ,4
£ A 4keke Tablc e o EEleh
A ®e L-90, E-90 y_rr

o Al

1 4849

A2 quartz 2] FFE9]

[ A R gl £ 47

-7

G 2
}O 1
&

.:Lf! L
FEHE

o] 2.
=

)

(=X
T

_L-30

-

7 H-90
//

E=Cant

b ] |

2 15 18

Pesidue on 90 nm sievelk)

TFig.3 Influence of raw mix fineness en the -Ca0
content of clinleers burned raw mix at 1400
°C for 15 min.

{38)

Contraction{s)

L
1300 2550

1400
Temroratura (9C)

1200

Iig.4 Heating microphotographs and contraction
ratio of 1he L-90, H-90 raw mix.

A AEHAY F FgdEe
L-90 <] /] quartz 2] #ieFo)
& =2 M A Fel

=]
=
=
H
jak
5
2

Z}=

7L

et 9} zw [CaD

: ;_q‘_g" 3 --125um calcite £ }

e
& 3

=A% o) 491 H-90=} L-909)
M= Fig.4 9 3o}, Figd & B

£ EhE A

T
3.3 1gel g
208 Wdlozm

L9v A #2 2

g .0 11
A

Il

A
]

]

ig.4



o

2

1 = »_13]' 2

RERE 453 AdE

Tsble 4. Chemical compositicn, potential clinker cempusition and lignid phase of clinkers burned raw

mixtures a¢ 1450 °C for 15 min.

Sample Chernical compomtion (%) } - Mineral phase (%) Li%iisde
Moo |'510, | ALO; | Fes0p | CaO | MgO | NaO | 5,0 | £Ca0| G5 | €S | oA [CiaF {a)

H-52 218 58 363 47 L4 013 132 o7 5] 2 d 1| =
H-00 523 5.9 370 643 L4 012 133 04 48 29 9 11 34
H-88 2.6 6.0 3.76 63.8 1.5 034 1929 03 4] 4 19 11\ 24
Loz | 223 54 333 650 17 01g 14 14 49 2 9 ol a2
L90 | 2.6 5.5 547 64E LT 013 L4309 45 3 9 1) @2
L-88 .90 55 85 640 17 013 vagd 0w a1 3 oo 1] a2 |
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Table 5. X-ray diffractometric determinaiion of minerals occurring in liring different raw mixtures.

$\\I!1inerals Raw materials I Intermediatos Clinker minerals
Sample
g, No- | cale. | quar. | muse. | CaO | MgD | CatS | €S | G | C:S | CoA | CAF
o0 ‘ Hool + | ++ | ++ |t o+ |
Loo| + | ++ |t [+
‘ H-50 R s +
1000 B '
L-90 e + + +
H-90 + =
1100 N * *
L-90 + T + +
H-90 -+ - + + ;
1200 o i
L-90 ++ -+ + +
H-20 + NI - ]
1300 F++ } + F
L-90 + +4+4+ |+ + +
H—QO -4 ! - A
- + e .
L-90 + Tl | +
H-90 + +++ + -
140 '
Y L0 + +++ | =+ + ~
H-90 - ++ — e
1450 + - |
L—QU‘ el il B
MNote :cale. ; calcite, quar.: quarlz, musc.; muscovite
b+ ++ : remarkably much, -+ ; much
-4+ ; proper, + ;a little
oCd] o) A A = Aol 2T Fhaeds Ao ,qg_ e
EER -
u Fig.¢ 9 B3 73] ddel o= Zg A 7 - H-90 —a—
A& e g B
= A
o) Arte 2el A4 3, AFAE A48T 29 b N
Hue) giolA FEF sFEAwdA Felrk gl ,f N "
= A8 o9 SEe olAe AT HsAE ASE N\
ARYE@007 3304 HEa FHgel S ~1oh %
gl Selm B dilepe] mA] Frlsle 1260°Ce 3 ,
4% Fig.2¢) AA% nheh o] £Ca0 AE] 7] 8y N
o] tom 195um calcite ®} +45¢m  quartz 2] §EF S W
o 7] 2 Aoz dAae . 5,
L4 BEE BSAEE eblE A TEA 0a0 ! A
g} AL Agad ouk 4k £2739 quariz - silicate 2L \\
= #24 o#Fof|A] lime combination ¥ 5 vl ol _ , % o
Rolez o AFH R0 A €4 ZL gsld l"ﬂ- Toleis) 1200 2400
Aen a4k g 6 o2 3z, A5 A EHA A Curr o, tenz. (O0)
oz mEb 1300°C oA e gie] 1% ol 9kE } Fig.& Relaticn hetween inscluble residue in clinkers
B 3o o] 2= TadA 4 A gk 2A F0 (burnad L-00. H-80 raw mix) burning temp-
o]0 yle o] =& quartz, feldspar F 5S¢ w53 erature.
o A3 2449 Axe A4E

(40) 2854
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