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In this investigation chemical synthesis, characterization and application of nano cement will be

studied. Chemical synthesis of nano cement will be demonstrated to be very effective not only to

enhance the physical and mechanical properties of cement based material, but also to control the CO

emission and to develop high performance and sustainable construction materials(Byung-Wan Jo, 2014).

Use of nanotechnology will offer an innovative idea to synthesize nano cement by a chemical approach

instead of high temperature clinker, which will bring several encouraging impacts to the society including

reduction of the CO emission.
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1. Introduction

Reviewing the worldwide screening report, it is assumed that Portland cement is the most common

and widely used construction material and its current production is estimated to be 2 billion tons per

year. It is reported that during the production of 1 ton cement 700 kg - 800 kg of CO is liberated. The

CO is the primary component of greenhouse gases, causes global warming and environmental

pollution(Liwei Zhang, 2014). Therefore, an immediate practical plan is required to reduce CO emission.

In order to minimize the emission of CO , control the greenhouse effect and improve the efficiency of

cementitious material we have to establish an innovative alternative pathway to produce nano cement.

Nanotechnology is the unique scheme of science, able to change our vision, expectations and amenities to

control the material world. The technological revolution towards nano level has the propensity to improve

the quality of products, services and industries.

2. Relevance of the research

To synthesize nano cement by chemical synthesis method without clinker of the kiln product, have

set a systematic work program. Initially the chemical components will be chosen carefully as raw

material, furthermore, shall go for the synthesis of the nano cement. Thereafter, prepared nano cement

will then be used for the fabrication of the nano cement based mortar and concrete. The processes are
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described in the following subsections. The steps of the selection of the raw materials are as follows.

Step 1: Optimization of the amount of nano silica or silica fume and water to produce adequate dense

gel.

Step 2: Optimization of the amount of sodium aluminate to produce a gel. Along with this, optimization

of the dose of NaOH and TEA for formation alumina source gel.

Step 3: Optimization of the time requires for complete gel formation.

Step 4: Dose optimization of the Alumina source for the mixing with Silica source gel to produce nano

cement.

Step 5: Optimization of time and RPM of the mixer for mixing.

Step 6: Optimization of the condition (Temperature, pressure, and medium) for crystallization to produce

nano cement.

Step 7: Procedure optimization for the Ca(NO) treatment, ion substitution, and washing.

3. Characterization

To ensure the characteristics of the synthesized material, several characterizations are needed to be

done.

1. Physical properties like particle size analysis, fineness modulus, surface area, specific gravity, etc.

2. Chemical composition analysis by XRF and EDX techniques.

3. Analytical characteristics XRD, FTIR, DSC, TG-DTG, and Solid state NMR etc.

4. Microstructural SEM, FESEM, TEM, for structural analysis.

5. Finally hydration analysis using an isothermal calorimetry method.

6. Hydration of synthesized cement can have to measure by analytical techniques in presence of

different water content and alkali activator content.

4. Conclution

Cement can be produced consuming low temperature, avoiding the release of soot particles, decreasing

the possibility of byproduct formation and consuming less energy. Furthermore, it will maintain the

equilibrium of the ecosystems and avoid CO emission will control the environmental pollution as well.
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