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Analysis of Ca-rich efflorescence in ceramic bodies
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Abstract The efflorescence mechanism of ceramic bodies with different sintering temperature was studied by quantitative
analysis for the effect of various metal ions and anions. SEM and EDS characterization for efflorescence formed on the
surface of the ceramic body showed that the main components of the efflorescence were Ca and S atoms. Leaching
concentrations of various metal ions and anions for the ceramic bodies prepared by wet mixing with pH 7 and pH 10
were evaluated by ICP and IC analysis. The results of leaching test showed that the concentration of Ca ion at pH 7 body
was eight times more than that of pH 10 body. Ca-rich efflorescence was not formed on the surface of ceramic body
which prepared at pH 10 and sintered over 1100°C.
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Table 1

Chemical compositions of raw materials (Wt%)
Composition SiO, AlLO; Fe, O, CaO MgO Na,O K,O TiO, C Ig. loss total
Red clay 58.15 19.02 7.05 0.20 1.04 0.09 2.53 0.92 - 11.0 100
White clay 51.58 30.52 1.79 4.76 0.85 2.39 1.03 0.15 - 6.93 100
Coal fly ash 45.02 28.29 4.49 0.78 0.70 0.22 342 1.47 14.47 1.14 100
Coal 17.64 6.25 1.03 0.20 0.06 0.27 0.64 0.34 69.26 3.91 100

Table 2

Batch composition and sintering temperature of brick samples

No. Batch composition Sintering temp. (°C)
A 70 wt% red clay + 30 wt% coal fly ash 1050
B 80 wt% white clay + 20 wt% coal fly ash 1130
Cl 75 wt% white clay + 20 wt% coal fly ash + 5 wt% coal 1080
C2 75 wt% white clay + 20 wt% coal fly ash + 5 wt% coal 1130
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Fig. 1. Ca-rich efflorescence from A brick; (a) SEM image and
(b) EDS spectrum.
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Fig. 2. Ca-rich efflorescence from B brick; (a) SEM image and
(b) EDS spectrum.
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Fig. 3. Ca and S-rich efflorescence from C1 brick; (a) SEM
image and (b) EDS spectrum.
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Fig. 4. Ca-rich efflorescence from C2 brick; (a) SEM image
and (b) EDS spectrum.

Table 3
Concentrations of some ions in supernatant from wet treatment of
green bricks (ppm)

+

ions Na Mg K Cca  CI SO;

A pH7 587 554 1.12 2185 428 37.10
pH10 157.18 132 189 447 561 3590
B pH7 656 1.87 090 3126 254 56.80

pH10 14893 039 163 500 4.65 60.50
C pH7 650 281 096 27.12 243 42.60
pH10 15150 034 152 355 394 4830
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