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A Study of Mechanical Properties of Geopolymer Mortar with Banana Peel Charcoal
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Abstract

Geopolymer is a new alternative material for
construction that does not contain cement and produces very
little CO, Geopolymer was caused by the reaction of
geopolymerization of high concentrations of alkali substances
and oxides of silicon and aluminum that can transformed into a
strong structural material. Therefore it is an alternative material
that can be used to replace cement. When mixed with charcoal

powder of banana peel which is waste in agricultural products

form banana plants. This study is mixing with geopolymer with
charcoal powder banana peel at 0, 5, 10, and 15% by weight for
testing a mechanical properties. We used a ratio for fly ash 50%
and the mixed with solution 1 part sodium silicate and 1 part of
12 molar sodium hydroxide into 50% by total weight. Last
process, we mixed geopolymer part with river sand that passing
through sieve no.16 in ratio of geopolymer 1 part per river sand
2 part by weight. Also we were tested the mechanical properties
and testing both powder with scanning electron microscope
(SEM) and Energy Dispersive X-Ray Analysis (EDS). We found that
charcoal powder banana peel mixed with geopolymer can
improved the efficiency of compression and flexural strength

and water absorption in an appropriate ratio.

Keywords: Geopolymer, Cement, banana peel, fly ash,

Construction
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Fly Ash Sand
Physical properties

Specific gravity 277 2.56
Absorption (%) 1.21
Moisture content (%) 0.06 0.47
Voids (%) 34.6
Fineness modulus 2.76

Blaine fineness (cm?/g) 2,580 -

Median particle size (micron) -

Retained on sieve number 325 (%) -

Chemical composition (%)

Silicon dioxide (SiO,) 26.96 92.86
Aluminum oxide (ALLO5) 11.84 3.17
Iron oxide (Fe,0s) 10.36 0.27
Calcium oxide (CaO) 39.40 0.55
Magnesium oxide (MgO) 2.88 0.49
Potassium oxide (K,0) 1.30 0.32
Sodium oxide (Na,0) 1.30 0.42
Sulfur oxide (SOs) 4.09 0.55
Loss on Ignition (LOI) 0.86 0.67
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