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INTRODUCTION

Due to its low value and high processing costs, industrial waste produced by the growth of industrial activity is frequently difficult for the industry to reuse. For example, the cement industry contributes 
significantly to pollution and is a major source of carbon dioxide emissions.
 Nowadays, Portland cement is frequently substituted with other pozzolanic ingredients in the manufacturing of mortar and concrete. They are useful for improving material performance in addition to lessening 
the influence on the environment. Portland cement can be replaced with fly ash, blast-furnace slag, and other industrial byproducts. Reusing these waste materials provides a more environmentally friendly 
alternative by lowering pollution and landfill disposal.
 Polymers are extremely important for improving the performance of building materials since they greatly increase their strength and durability. One prominent example is the application of water-soluble 
polymers in cementitious materials, which enhance their durability, mechanical characteristics, and microstructure. The process entails polymer adsorption onto cement particles and the creation of three-
dimensional networks that enhance the final material's cohesiveness and stability. This strengthens the interaction between cement particles and polymer additives, leading to improved porosity management and 
increased strength.

GOAL OF THE STUDY

In this work, the improvement of the mechanical characteristics of some materials in which the cement was partially replaced with fly ash and blast furnace slag was determined.

The influence of a vinyl acetate-ethylene-based polymer (VAE) and a vinyl acetate-vinyl versatate - based polymer (VAVV) on the following properties was investigated: density, workability, 

capillary absorption, substrate adhesion, compressive strength, and flexural strength.

METHODS AND RESULTS

CONCLUSIONS
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For this work, Turceni power plant fly ash was used. The blast furnace slag used was supplied by Nanovision from Greece. In this study, 9% fly ash and 6% blast-furnace slag were used as partial 

replacements for cement.. A binder:sand ratio of 1:1.7 was used. The superplasticizers used were supplied partly by Vinavil. The superplasticizers used were dosed ranging from 4% to 9% of the 

binder.

It was observed that at the minimum dosage of 4% vinyl acetate-ethylene, the 

following improvements occurred compared to the blank sample: density increased by up 

to 2%, flexural strength improved by up to 55%, and compressive strength increased by 

11%; with the same type of polymer but at a 9% dosage, substrate adhesion increased by 

67% compared to the blank sample.

When the vinyl acetate-vinyl versatate-based polymer was added, capillary absorption 

was improved in comparison to the control sample; at a 9% polymer addition, capillary 

absorption dropped from 0.008741 g/mm² (blank sample) to 0.001792 g/mm².

Following this study, it was observed that cement can be partially and efficiently replaced with fly ash and blast furnace slag, obtaining materials with characteristics similar to those with a 

cement matrix.

The addition of superplasticizers improved the mechanical characteristics of the obtained materials, while their use had a direct benefit on the environment.

By using superplasticizers, water consumption decreased, which had a positive effect on mechanical resistance: compressive strength increased to 50,640 Mpa, while flexural strength 

increased to 11,569 MPa,. At the same time, adhesion to the substrate increased to 2.685 Mpa, the density increase to 2,115 g/cm3 and the capillary absorption  decrease with 487,827% 

compared with blank sample.
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