
Manufacturing of Paver Bricks from Coal Ash: A proposed
methodology for effective use of coal power generation waste.

Background/Objective:

In Pakistan most of the industries where combustion occurs, 

generate coal by-products and waste which is mostly dumped. 

However, this waste material can be reused for profitable 

purposes. Dumping of this waste also causes damage to the 

environment by polluting land, air and water. Increase in the 

pollution makes it essential to look up on the utilization of the 

waste and by-products. 

Coal waste such as fly ash is a major constituent of land 

and environmental pollution. Its utilization is important to reduce 

the stress on land. Fly ash majorly can be used in the 

manufacturing of fly ash bricks because of its cementation 

properties and an alternative of clay bricks which can be 

economically profitable. In comparison, fly ash brick are more 

compatible, inexpensive and of high strength.

Conclusion:
About 15 % of the coal wastage is recovered. Results 
obtain from different tests prove the possibility of 
conversion of coal waste into pavers. Paver blocks will 
be produced by adding 50% recycled coal waste, 20% 
sand, hydrated lime 10%, gypsum 5%, it will give 
satisfactory results in terms of mechanical properties. 
This practice can collaborate in clean coal production 
and helps in improvement in socioeconomic 
development of Pakistan. We believe that this 
methodology can be applied to minimize the 
environmental pollution in Pakistan and globally.

Experimental Work:
The coal waste was collected from a chemical 
industry located in Karachi. The samples were 
submitted to laboratory for different physical 
and chemical analysis. Technological 
characterization of both samples included, 
proximate analysis, X-ray diffraction, visual 
observation and ultimate analysis. Elemental 
analysis of fine aggregate was carried out by X-
ray fluorescence for SiO2, Al2O3,CaO and Fe2O3. 
The fly Ash used is characterized as class F fly 
Ash in accordance to ASTM.

Table 2 Experimental Analysis of Coal Ash Sample from industry
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1 SiO2(%) 52.73 53.11 50.25

2 Al2O3

(%)

25.43 25.52 20.26

3 Fe2O3(%) 5.36 4.46 6.77

4 CaO (%) 3.89 3.84 5.63

5 MgO (%) 1.34 1.38 1.79

6 SO3(%) 2.14 2.20 2.43

7 Na2O (%) 0.45 0.46 0.24

8 K2O (%) 0.87 0.75 0.88

9 Cl (%) 0.009 0.008 0.018

Table3 Proximate analysis of Coal waste.
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Fly Ash

1
Total Moisture

(ARB%)
22.74 3.65 2.69

2 Ash (ARB) % 32.99 34.88 51.08

3
Volatile Matter 

(ARB%)
25.72 33.57 10.40

4
Total Sulphur 

(ARB%)
0.56 0.60 0.57

5 Carbon Content % 36.35 44.24 28.29

6 Loss on ignition % 66.16 80.52 51.5

7

Gross Calorific 

Value KCal/Kg 

(ARB)

4298 4213 3285

The main the characteristics of coal waste including: fly ash, 

bottom ash and coal sludge are mentioned table 1, 2 and 3.

On the basis of above data it’s been proposed that paving blocks 

will be produced in a drum mixer.

Result and discussion:
The Fly ash collected from industry is based on black color with 

the physical appearance of finely granular particles. For Class F fly 

ash, the sum of SiO2, Al2O3, and Fe2O3 content should be greater 

than 70%, whereas the CaO content should be less than or equal 

to 5%. With the reference of the above test results collected 

(almost SiO2 50%, Al2O3, 20% and Fe2O3 6%) the sum of SiO2, 

Al2O3, and Fe2O3 is above 70% which is around 76%, that gives the 

security of the strength of pavers. This composition to that of 

Portland cement due to which it is most suitable material for 

pavers/construction material. The composition of SO3 which is 

around 3% shows that the paves manufactured prevent acid 

generation and are alkaline environment.

Table 1XRF analysis of Coal waste collected from Novatex Ltd.

References: 

1. Emilliani, A. G. & Dygku, S. I. 2010. Geotechnical Properties of Fly Ash and its Application on. 
UNIMAS E-Journal of Civil Engineering, 1(2). FHWA. 2016. User Guidelines for Waste and 
Byproduct Materials in Pavement Construction: Coal Fly Ash. 3 August. Accessed October 2017, 
15. https://www.fhwa.dot.gov/publications/research/ infrastructure/pavements/97148/016.cfm. 

2.M. Thomas, Optimizing the Use of Fly Ash in Concrete, 2007, Portland Cement Association.  
3.Norsharizan NORDIN, Mohd Mustafa Al Bakri Abdullah, Mohd Faheem Mohd Tahir, Andrei 
Victor Sandu, Kamarudin Hussin, Utilization of Fly Ash Waste as Constuction Material, 

International Journal of Conservation Science, Volume 7-Issue 1 January-March 2016: 161-166 
4.X. Zhang, Management of Coal combustion Wastes, IEA Clean Coal Centre, 2014 
5.M.R. Senapati, Fly Ash from Thermal Power Plants – Waste Management and Overview, 

Current Science, 100(12), 2011, pp. 1791-1794.\ 
6.J. Davidovits, Geopolymer Chemistry and Application, IV edition, 2015, Institut Geopolymere.  
7.Kocuvan, 1979, A proposal for classification of fly ashes: Proceedings 5th International Ash 

Utilization Symposium, METC/SP-79/10, p. 215-219. 
8.K.H. Obla, Specifying Fly Ash in concrete, Concrete in Focus, Spring 2008, National Ready Mix 
Concrete Association, USA, 2008, pp. 60-66. 

Nukhba Masood 1* , Syed Hussain Ali 1 , Rabiya Mohammad Iqbal 1 , Shahrukh Waseem 1 , Sehrish

Sarfaraz 1 , MahfoozSoomro 3 , Suraiya Jabeen 2 , Shagufta Ishteyaque 1 .


