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1. Introduction

Fly ash is a coal combustion product that is composed of the particulates (fine particles of burned fuel)
(Dayioglu et al., 2017). In many countries fly ash is placed in landfills. Due to the vast production of this type of
waste, the safe disposal of fly ash is one of the major concerns. One of the best methods to reduce the side
effects of fly ash production is to re-use it in civil engineering projects (Horpibulsuk, et al, 2009). Due to the
presence of Al and Si in fly ash, it shows pozzolanic properties (Phanikumar and Shankar, 2017). Therefore, in the
recent years fly ash has been used in many soil stabilization or cement production projects. In spite of many
researches which have focused on application of fly ash in soil stabilization, there are very limited attentions
on the type of mechanism of soil- fly ash interaction (i.e. chemical or physical type). Therefore, the main
objective of this paper is to investigate the interaction process of fly ash and clayey coils with high plasticity
index from micro structural point of view. In other words, this paper aims to investigate on the dominant type
of soil-fly ash interaction and to examine that in what extent this interaction is physical or chemical process.
To achieve the above mentioned objectives series of Atterberg limits test, unconfined compression
experiments, XRD testing, and digestion test were performed to address the above mentioned objectives.

2. Methodology

The bentonite sample is used in this research as the soil sample to investigate its interaction with fly ash.
The fly ash sample of this study has the commercial name of Pozzoceret 100 which has obtained from India.
The results of XRF analysis of fly ash are presented in Table 1.

Table 1. XRF analysis of fly ash.

Total ZRr;;l;l?' SOs P20s Naz0 MgO K20 CaO TiO2 Fe203  AlOs SiOz Component
100 0.7 0.3 0.2 0.2 0.8 1.2 1.6 1.7 3.4 345 554 %

Based on the results of Table 1, the alumina and silica are the dominant components of fly ash. In addition based
on the ASTM standard (ASTM, 2015), the fly ash sample is classified as F type.
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3. Results and discussion

Evaluation of the effect of fly ash on liquid limits and plasticity index variations of mixture of fly ash and
bentonite shows that with an increase in fly ash content, the liquid limits and plasticity index of samples
decreases. However, this reduction has a liner pattern and is a liner function of fly ash content. The evaluation
of the results in 90 indicates that there has not been any noticeable change in atterberg limits of samples.
Therefore, one may conclude that the pozzolanic interaction has not happened.

Fig. 1 indicates the variation of soluble cations concentrations extracted from fly ash at different pH.
According to the results of this Figure, there are some specific environmental conditions in which the fly ash
will be soluble. In such a case there is the required condition for formation of pozzolanic interaction. Otherwise,
due to the insolubility of fly ash components, the impact of fly ash on soil performance will be only physical
phenomenon.

30

S 25 -

S

?

£ 20

S

S

O

= 15 -

<

S

®

S 10 -

Q

o

o=

o

O 5

0

0

Fig. 1. Variation of soluble cations concentrations extracted from fly ash at different pH

4. Conclusions

Based on the experimental results of this research it is concluded that the extent of solubility of fly ash is
dependent to pH variations. Therefore, at pH in which the quantity of dissolved ions is low, there is not any
possibility for pozzolanic interaction. The results of XRD analysis also confirms that at this magnitude of pH in
which no solubility of ions happens, the pozzolanic products such as CAH and CSH have not formed.
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