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compressive strength at 3 days (Mpa)
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Fig3: XRD patterns of fluorescence products collected

from the sample surface

ol o s O3 31 al Olsiear (S se T ol S0k it S
Water absorption(%wt)
40

30

20

10

TimeO 100 200 300 400 500 600

e JNteated === Surface Treated

Fig4: Water Absorption

Gyes (d 5 0)ediS 5 slas (D)ool Loy 535 €5ed (b 52) 0 S
e.Li;f)J'.) le.w (d)‘dy\::w salaal o J“':L,.j;j
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view. (c and d) enlarged geopolymer sample, (d) enlarged
view
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Fig6:Visual observation of the blossoming effect of
Ceylon improved geopolymer
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Fig7: pore solution is stored for up to 365 days under
endogenous conditions. a) linear scale and b) logarithmic
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Abstract:

Since the development of the construction industry in the field of concrete structures, this material
has been known as one of the most commonly used substances in the last century. Extensive use in
industries such as bridge construction, dam construction, landscaping, construction structures, and
construction of ports, piers and special structures has made concrete a valuable material and made it
the center of attention of many researches. But production of Portland cement requires consumption
of natural resources such as limestone, fossil fuels and also electrical energy which emit significant
amounts of greenhouse gases, resulting in environmental pollution. Therefore, it is better to look for
other materials to replace Portland cement. Geopolymers can be a suitable and inexpensive alternative
to various types of cement because the raw materials used to produce them are more accessible than
that of the conventional cements. Additionally, because geopolymers are produced in lower
temperatures, the emission of pollutants such as carbon dioxide produced by cement kilns is
prevented.

The World Environment Commission has defined the concept of sustainable development as the
ability to meet the current needs without compromising the ability of future generations to meet their
needs. This definition requires increased consideration of all aspects of a particular industry from the
supply of raw materials and energy consumption to reuse or recycling. Therefore, the shortage of
low-cost raw materials in the future of cement and concrete industry should be carefully considered.
Because in the production of cement, the use of materials based on limestone is common and reserves
of limestone are limited, the concrete industry is facing multiple challenges to provide an increasing
need for Portland cement. In fact, due to this shortage and increasing production of Portland cement,
these goods can only be produced for less than 59 years. In 2011, the world’s cement production was
about 3.6 billion tons which means that more than 3 billion tons of limestone was needed to produce
clinker which illustrated that the limestone reserves were already running low.

Geopolymer concrete consists of two main parts: the base material and the activating material.
The base material is actually a combination of aluminosilicates, and since natural and synthetic
pozzolans are rich sources of such compounds, they can be used as base material. Different forms of
Pozzolans such as silica or silica-aluminum materials have little effect or no adhesion value; however,
in a very ultrafine form and in the presence of moisture during the chemical reactions with the
activating substance at normal temperature, compounds with cementitious properties can be formed.
This process is called pozzolanic reaction, and the types of pozzolans that can be mentioned are raw
or calcined natural pozzolans such as volcanic ash, and industrial pozzolans such as fly ash, calcite
clay, silica fume, iron slag, rice husk ash, etc.Based on the definitions of the activating substance, it
can be said that it is an alkaline solution that dissolves aluminum and silicon ions in the base material,
and by performing the reaction, it forms the composition of geopolymer paste. The most important
activating solutions in the research are sodium hydroxide, potassium hydroxide, sodium silicate,
sodium carbonate and potassium silicate, and compared to other alkalis, sodium hydroxide and
potassium hydroxide show higher levels of alkalinity.
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