
 

 

 

CHARACTERIZATION OF VARIOUS KINDS OF REFUSED 
DERIVED FUEL AND THEIR EFFECTS ON CEMENT 

PROPERITES 

 

Submitted By 

Hani Mashhout Abd Elhamed  Ahmed 

B.Sc. of Science (Chemistry/Physics), Faculty of Science, Cairo University, 
2001  

 

 

A thesis submitted in Partial Fulfillment 

Of 

The Requirement for the Master Degree 

In 

Environmental Sciences 

 

 

Department of Environmental Basic Sciences 

Institute of Environmental Studies and Research 

Ain Shams University 

 

 

 

 

2018 



 

 

 

APPROVAL SHEET 

CHARACTERIZATION OF VARIOUS KINDS OF 

REFUSED ENTDERIVED FUEL AND THEIR 

EFFECTS ON CEM PROPERITES 

Submitted By 

Hani Mashhout Abd Elhamed  Ahmed 

B.Sc. of Science (Chemistry/Physics) Faculty of Science, Cairo University, 

2001  

A thesis submitted in Partial Fulfillment          

Of The Requirement for the Master Degree 

In Environmental Sciences 

Department of Environmental Basic Sciences 

This thesis Towards a Master Degree in Environmental 

Sciences 

Has been approved by: 

     Name                                                                                 Signature 

    1-Prof. Dr. Eissa El Sayed Hekal 

    Prof. of Physical Chemistry and Building Materials      

    Faculty of Science -    Ain Shams University 

 2-Prof. Dr. Mostafa Mohamed Hassan Khalil 

 Prof. of Analytical and Inorganic Chemistry 

 Faculty of Science -    Ain Shams University    

3-Prof. Dr. Taha Abd El Azzem Mohamed Abd El- Razek   

   Prof. of Environmental Chemistry, Vice Dean of Institute of                 

Environmental     Studies & Research for Environment & Community 

Affairs-     Ain Shams University 

  4-Prof. Dr. Fayza Sayed Mohamed Hashem 

    Prof. of Physical Chemistry and Building Materials      

    Faculty of Science -    Ain Shams University 

2018 



 

 

 

CHARACTERIZATION OF VARIOUS KINDS OF 

REFUSED DERIVED FUEL AND THEIR EFFECTS 

ON CEMENT PROPERITES 

 

Submitted By 

Hani Mashhout Abd Elhamed  Ahmed 

B.Sc. of Science (Chemistry/Physics), Faculty of Science, Cairo University, 

2001  

  

 A thesis submitted in Partial Fulfillment      

Of 

 The Requirement for the Master Degree 

 In 

Environmental Science 

Department of Environmental Basic Sciences 

 

Under The Supervision of: 

1-Prof. Dr. Taha Abd El Azzem Mohamed Abd El-Razek   

    Prof. of Environmental Chemistry, Head of Department of 

Environmental 

    Basic Sciences - Institute of Environmental Studies & Research  

    Ain Shams University    

 

   2-Prof. Dr. Fayza Sayed Mohamed Hashem 

    Prof. of Physical Chemistry and Building Materials      

    Faculty of Science   

    Ain Shams University 

2018 



 

 

 

 

 

 



 

 

 

ACKNOLEDGMENT 

 

First and forever all thanks for ALLAH who gives me the ability and 

grant to accomplish this work.               

   I would express all my thanks, appreciation and gratitude to Prof. 

Dr.Taha Abdulazim Mohamed Abdelrazek Professor of 

Environmental Chemistry- Institute of Environmental Studies and 

Research, Ain Shams University for his endless support and guidance 

all the time. 

I would express all my thanks, appreciation and gratitude to Prof. 

Dr. Fayza Sayed Mohamed Hashem Professor of physical chemistry 

and building materials, Faculty of Science, Ain Sham University for 

her endless support and guidance all the time                                       

   My sincere love and loyalty to my family, my father and my mother 

for their prayers for me, and my beloved wife for her encouragement 

all the time                                     

Hani Mashhout Abdelhamed Ahmed 

Cairo- 2018 



 Abstract  

 

I 

 

Abstract 

Recently, there is an increasing demand for using refused 

derived fuels (RDF) as replacement for traditional fossil fuel in 

energy intensive industries like cement industry.  However, using 

such sources will affect the properties and quality of the produced 

cement since RDF ash was mixed with OPC clinker during 

production.  In the present study, eight solid refused derived fuels 

namely; rubber waste, tree trimmings, rice straw, municipal solid 

wastes, paper waste, saw dust, cane waste and plastic waste, are 

characterized and tested as RDF.   Also, the effect of their ash on the 

setting and hardening of the hardened OPC pastes was investigated. 

Results showed that plastic waste has the highest calorific values 

followed by rubber waste.OPC pastes mixed with RDF ash showed 

reduced setting times. Besides, OPC admixed with rubber wastes ash 

offered the highest compressive strength values between all the 

studied RDF sources. Phase composition of the formed hydrates is 

studied by X-ray diffraction analysis and results showed that the ash 

within OPC matrix does not change the hydration mechanisms since 

the same hydration products are formed.    

Keywords: Portland cement, Reused drive fuels, rubber Waste, 

MSW, Energy
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