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ABSTRACT

To evaluate the cooling rate of clinker quantitatively, several clinkers with different cooling rate were made in the laboratory. The
X-ray diffraction pattern of Ferrite 002 reflection were measured and the parameters were calculated by using split type pseudo-Voigt
function. The X-ray diffraction patterns of the Ferrite phase in the clinkers from cement manufacturing plant were analyzed by using
the parameters and the analysis program was developed to calculate the cooling rate quantitatively. The cooling rate coefficients of
the clinkers were calculated by using the profile fitting method of the program and the influence of cooling rate on strength was
evaluated. The results show that there is a close relation between the cooling rate of clinker and the strength of cement.
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Table 1. The Chemical Composition of Raw Mixture and Modulus
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A E Frteted AR FE LHEske Wy o )

ol g P& o]&3l ferrited] X-A 3" HE Y
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AR 2ol ZAA feritede] sAME B2

Chemical composition (%) Modulus
Sio, AlLO; Fe,0; Ca0 MgO K,O S0, LOI LSF HM SM M
14.49 343 1.99 41.95 1.77 0.92 043 34.42 91.1 2.11 2.67 1.72

Table 2. Sintering and Cooling Condition of Clinker

Sintering and cooling condition

Sintering condition

30°C/min 40°C/min

900°C(30 min) — 1500°C(5 min) — 1450°C(40 min)

Air quenching

Cooling rate

Rapid (4) 1450°C — Room Temperature
Moderate (D) 200°C/min  Air quenching
1450°C — 1250°C — Room Temperature
20°C/min  Air quenching

Slow (F)

1450°C — 1100°C — Room Temperature

A 441 A 432097)
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Fig. 1. The example of X-ray decomposition of ferrite 020 b
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(a) rapid cooling(A)

(b) moderate cooling(D)

(c) slow cooling(F)

Fig. 2. Microstructures of interstitial phase of clinker with different cooling rate.
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Fig. 3. The variation of X-ray pattern of ferrite phase by
cooling rate.
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Table 3. Values of Parameters In Split Type Pseudo-Voigt Function
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—@- Measured value
—~#8— calculated value
1000 . )
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Fig. 4. The example of profile fitting of ferrite phase of clinker.
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Fig. 6. Microstructures of clinker with different clinker particle
size.
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