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On the Quantitative Determination of Minerals in Cement

Clinker by X-ray Diffraction

Chuichi TAsSHIRO and Ko IKEDA

Abstract

In order to determine quantity of clinker minerals and raw materials in clinker, internal

standard technic of X-ray diffraction was examined. The cement clinkers prepared from mixture

of lime, quartz and alumina were burned at temperature from 1,000°C to 1,600°C for one hour

every 100°C,

Using calibration curves prepared from mixture of fluorite and synthetic clinker minerals,

lime, quartz, tridymite tricalcium aluminate,

clinkers was determined.

wollastonite, yB-lite, gB-lite and A-lite in the

On the other hand, quantity of lime, quartz and gB-lite was checked up by other methods,

The result obtained from the X-ray analysis was generally equal to the data from other methods,

It may be concluded that X-ray diffraction analysis is successfully applied to determine the

quantity of clinker minerals and raw materials in clinker, and also is usefull for study of chemical

reaction between raw materials during cement burning,
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Fig.3 X-ray powder patterns of clinkers

C : Lime Q : Quartz Ty : Tridymite CH : Calcium hydroxide
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Table 1 Mixing ratio of synthetic standard

minerals and fluorite for calibration curves

Mineral Mixing ratio (C’n/C’r)
Lime 1 2 3

Quartz 0.5 1 2
Tridymite 0.3 0.5 1
Wollastonite 0.5 1 2
Tricalcium

aluminate 0.5 1 2

rB-lite 1 2 5

AB-lite 1 2 3 5
A-lite 1 2 4 5
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Table 2 Data for calibration
Indexing of reflection Equation of calibration curve
Mineral "
20 (CuKooj d(A)l hkl (X=Cn/C»)
Lime 53.9 ‘ 1.70 | 220 Trss.0/1r8.3=0.530x+0.093
Quartz 26.6 ‘ 3.35 | 101 IQ26.6/1F28.3=1.100X+O.067
Tridymite 20.7 | 4.30 | 042,220 Trzo7/Trze.3=0.650x—0.003
Wollastonite 27.5 | 3.30 Twor.5/1r28.3=0.519x+0.004
:lﬁ?i]ﬁgf? 33.1 | 2.70 | 440 Itza.1/1r08.3=0.549x +0.004
- w l .
29.6 | 3.01 130 IB20.5/1r28.3=0.294x+0.064
r B-lite 32.7 1 2.73] 112 Ig32.7/1rs.3=0.244x—0.007
48.3 ]‘ 1.88 | 240 IBag.3/1r4a7.1=0.056X +0.063
31.0 | 2.8 102 Tna1.0/Inse.3=0.064x+0.004
34.3 2.61 | 130 Ig34.3/Ir28.3=0.182x+0.053
8B-lite 39.4 2.28 | 032 Tg33.4/1r47.1=0.060x—0.006
41.2 2.19 013 I1B41.2/Ir47.1=0.091x+0.025
45.6 1.98 | 222 IB45.6/Ira7.1=0.105x+0.002
29.4 3.04 | 401,221 Tags.q/Troe3=0.278x+0.065
A-lite 30.0 g 2.93 \ 402,220 Taz.0/Trz8.3=0.074x—0.007
51.5 L 1.77 | 040 Tas1.5/Ira7.1=0.176x+0.021
Fluorite 28.3 i 3.15 1 111 ‘ (Standard mineral) -
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Table 3 Comparison of amount of minerals determined by X-ray

diffraction and other analysis

\\ Mineral (%) Free lime Quartz A B-lite
\\\\\gffﬂuxi“‘*_““‘“
~ Anmonium Hydrochloric
Burning T~ X-ray X-ray X-ray | Point counting
temperature (°C) \ acetate* | acid
i ‘ |

1000 58 58.3 24 26.0

1100 51 51.4 20 19.7

1200 40 38.3 12 13.8

1300 35 34.3 70 9.8

1400 21 21.9 - 3.5 *%

1500 3 4.0 1 %% 38 40

1600 *¥% 0.7 —_ ** 33 32

* JCEAS 1-—01
**  Analysis is inapplicable
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