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[2] Shahmohamad, F. N., Mousazade, S., Effect of
pozzolana on the environmental influence of cement
industry. International Journal of Metallurgical &
Materials Science and Engineering, 2015. 5: 21-20.
[3] ASTM C618. “Standard Specification for Coal
Fly Ash and Raw or Calcined Natural Pozzolan for
Use a mineral admixture in concrete”, 2003.

[4] Fajardo, G. and Valdez, P. and Pacheco, J.,
Corrosion of steel rebar embedded in natural
pozzolan based mortars exposed to chlorides”,
International Journal for Construction and Building
Materials, 23, 768-774, 2009.
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Abstract

Concrete is one of the most widely used materials in the world for various types of structures due to its
durability. Cement is a major part of today’s construction industry which demands solutions that
consider both economical and ecological aspects. Cement manufacturers are continuously striving to
achieve more efficient and environmentally-friendly production methods, therefore improvement of
mechanical properties and eco-friendly environmental application of cement are very important. One
way to achieve these goals is to use the pozzolan. Pozzolans are divided into two categories, namely the
natural and the artificial. In recent years, the industry has shifted to using pozzolans because of their
lower cost and accessibility. A pozzolan is a siliceous material that can be used as an inexpensive
substitute for cement in mortar mixtures. Major sources of natural and manmade pozzolans include
volcanic mineral deposits, fired and crushed clay, and fly ash. Natural pozzolans were used as pozzolanic
cement in concrete mixtures to increase the long-term strength, the concrete durability, economic gain
obtained by replacing a substantial part of the Portland cement by cheaper, pollution free and other
material properties of Portland cement. Coal slag is one of the materials that is considered as a waste
material which could have a promising future in construction of concrete. The objective of this paper is
to examine the effect of several amounts of pozzolan-coal slag on compressive strength of concrete, and
to examine the effect of nano silica on influence of coal ash on concrete compressive strength and water
absorption. This paper presents the results of an experimental study on various compressive strength and
water absorption tests on concrete containing coal slag and nano silica as partial replacement of cement.
For this research work, the tests were conducted for various proportions of coal slag replacement with
cement of 0%, 10%, 15%, and 25%, nano silica of 0%, 1.5%, 2.5% and 3.5% and combination of both
of them in concrete. The obtained results were compared with those of control concrete made with
ordinary Portland cement. In this research, the effect of several amounts of coal slag and nano silica on
some properties of concrete were considered in the production of test samples of 5*5*5 cm. After casting
the cubes, they were tested for compressive strength and water absorption. Results showed that
compressive strength of samples with 10% and 15% pozzolan were increased, but compressive strength
of samples with 25% pozollan were decreased more than that of the control sample. Also, application
of pozzolan resulted in less water sorption. The use of nano silica increased concrete compressive
strength compared to samples without Nanosilica in most samples, and this increase was proportional
to the amount of nano silica. Based on the these findings, it is concluded that Pozzolan coal slag is a
suitable replacement for cement especially in presence of nano silica.

Keywords: Concrete, Coal Slag Pozzolan, Nano silica, sulfuric acid.
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