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Utilization of Mussel Shell in Cement Production and Replacement Fine

Aggregate in Concrete
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Abstract

Mussel shell has high calcium carbonate similar to limestone and, thus, it was used to partially
replace limestone as a raw material for cement production in this research. The mussel shell was used to
replace limestone in the percentage of 0, 5, 10, 15 and 20 by weight of limestone. The cement clinker
was made by heating up the raw mixture in muffle furnace at the temperature of 1450°C for 15 and 30
min. The properties of cement clinker including the percentage of free lime as well as its crystalline
phase and chemical composition were investigated using X-ray diffractometer and X-ray fluorescence
spectrometry, respectively. The experimental and analytical results showed that the cement clinker with
and without mussel shell in the mixture had similar crystalline phase and chemical composition. The
percentage of C,S, C,S, C,A and C,AF determined using Bogue formula were found to be in accordance
with the standard of portland cement type 1. Moreover, it was found that an increase of mussel shell in
the raw mixture resulted in an increase in Free Lime and C,S, but a decrease in C,S while an increase in
heating time from 15 min. to 30 min. resulted in a decrease in Free Lime and C,S, but an increase in C;S
in cement clinker. The all synthetic cements were used to replace OPC in mortar at the ratio of
OPC:Sand was 1:2. The results showed that mortar with synthetic cements and sand have the
compressive strength were not difference significant. The mussel shell was replaced sand at the ratio of 0
50 and 100 wt.%, the compressive strength of concrete decreased with increasing of mussel shell. The
28-days compressive strength of concrete mixed synthetic cement with 20 wt.% of mussel shell and use

shell replaced sand have lower than about 17-25 percentage compared with commercial concrete.

Keyword : Mussel shel / concrete / cement / compressive strength / Fine Aggregate
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