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Effect of Calcination System on Pozzolanic
Activity of Shale

SUN Xiaowei' ,HUANG Shuai' ,YANG Haiming” ,QI Hong' ,LI Hang'

(1. School of Materials Science and Engineering, Shenyang Jianzhu University, Shenyang, China, 110168;
2. Zhejiang Building Materials Group Co. Ltd, Hangzhou , China,310011)

Abstract ; In order to study the effect of calcination system on pozzolanic activity of shale,and find
out the reasonable content of calcined shale as active admixture in cement-based materials, the
activity indexs of calcined shale were measured at calcination tests. These tests were carried out at
different heating rates, calcination times and calcination temperatures. The suitable content of
calcined shale was obtained through the compressive strength of cement mortar specimens
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containing 10% , 20% , 30% and 40%
electrochemical impedance spectroscopy. The results show that the pozzolanic activity of shale

calcined shale analyzed, which was verified by

increases at first and then decreases with the increase of heating rate, calcination time and
calcination temperature. When the calcination temperature is 750 C ,the illite in shale decomposes
into amorphous SiO, and Al,O,. When the heating rate is 10 C/min and the calcination time is 40
min,the 28 d activity index of calcined shale is the highest, which is 81.2% . The compressive
strength of cement mortar decreases with the increase of the amount of calcined shale. The AC
impedance Nyquist curve of cement mortar specimens with the content of 10% ~ 40% calcined
shale presents a typical Randles figure,and the results of AC impedance spectroscopy are consistent
with the test results of compressive strength. The optimum calcination system for shale is 10 ‘C/min
heating rate ,40 min calcination time and 750 C calcination temperature. As an active admixture , the
reasonable content of calcined shale in cement-based materials should not exceed 30% .

Key words : calcination system ;shale ; pozzolanic activity ;compressive strength ; AC impedance
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Table 1 Chemical compositions of raw materials %
v m(Si0,) m(AlLO;) m(Fe,05) m(CaO) m(MgO) m(K,0) m(TiO,) m(SO;) m(LOSS)
KIRTUA 62.24 12.33 7. 46 5.12 3.75 1.63 1.32 0.25 8.32
KU 22.27 4.42 4.03 60. 67 1.97 0. 65 — 2.01 0.32
F2 Kie kg
Table 2 Physical properties of cement
EELERT ]/ min PR/ MPa PLirid &/ MPa
A GE
) Bk 2% 3d 28 d 3d 28 d
P-0 42.5 K i 157 232 18.2 43.3 4.7 7.8
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IR F L) (GB/T 2847—2005) H1 A4
1.2 ELWHE
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Fig.2 Nyquist diagram of the general

electrochemical system
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