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Abstract

A high-calcium limestone was calcined in order to study its thermal decomposition using P-wave velocity. The onset of calcina-

tion is at approximately 750 �C, while its completion according to the size of the cubic specimens is noted between 1000 and 1150 �C.
We found that P-wave velocities are a very good index for the study and estimation of calcination. P-wave velocity decreases due to

a temperature rise from 650 to 1150 �C for the cubic specimens of 4, 6 and 8 cm mean edge, while for 1 and 2 cm cubic specimens

mixed behavior is observed, with a considerable increase in velocities at calcination temperature higher than 1050 �C.
� 2004 Elsevier Ltd. All rights reserved.
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1. Introduction

The main chemical property of limestone is its ther-

mal decomposition, known as ‘‘calcination’’, during

which quicklime (CaO) and carbon dioxide are pro-

duced. It is a reaction that is strongly affected by the

partial pressure of the gas phase (PCO2). An increase

in PCO2 partial pressure leads to a rise in the initial cal-

cination temperature [1,2]. According to Boynton [1]
CaCO3 decomposition temperature determined by sev-

eral researchers at the beginning of the 20th century

are generally still accepted as 898 �C at 1 atm in a

100% CO2 environment. However, according to some

studies, this temperature is set at 902.5 �C [3–5].

The thermal decomposition of MgCO3 (magnesite) is

performed at much lower temperatures between 402 and

550 �C depending on the CO2 partial pressure [1,6,7].
Since the MgCO3/CaCO3 ratio varies with the type of

limestone, the decomposition temperature does not re-
main constant and therefore must be determined for

every type of limestone. Moreover, differences in the

crystallinity of the limestone seem to consolidate the dis-

cordance of data. The decomposition of MgCO3 of dol-

omite is performed at higher temperatures than

magnesite. A complete decomposition average value of

a high-crystallinity dolomite at 1 atm pressure and

100% CO2 environment is set at 800 �C [1]. The CaCO3

of dolomite resists at higher temperatures, resulting in

two decomposition stages.

The aim of this study is to examine the calcination

process using P-wave velocity of cubic specimens of sev-

eral sizes from specific crystalline limestone subjected to

calcination experiments under various temperature con-

ditions and retention times.

2. Materials and methods

Cubic specimens of 1, 2, 4, 6 and 8 cm mean edge
were prepared from crystalline limestones collected in
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