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Summary: 
 

This research includes an experimental study on the characteristics of a new 

proppant manufactured from an agro-waste, the rice husk, to act as a possible propping 

agent in hydraulic fracturing treatment. Polymer Nano-composite particles were added 

to the rice husk before using in the experiment. In this research, the physical and 

mechanical properties of the new proppant are studied and a fracture conductivity test 

is concluded to characterize the performance of the new proppant material. The results 

from the experiment are compared to the widely known walnut hull proppant (ULW-

1.25) and Chemically Modified and Reinforced Composite Proppant (CMRCP). In 

addition the new polymer nanocomposite proppant characteristics are compared to the 

established ISO/API standards. These results may lead to a consequent enhancement 

towards high strength Nanocomposite proppants. 
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ABSTRACT 

Well Stimulation is considered the most effective technique of improved oil 

recovery (IOR). Stimulation technique comprises several operations to enhance and 

maintain the productivity of oil and gas wells. Hydraulic fracturing is the main operation 

to stimulate wells and starts with pumping the fracturing fluids into the well to raise the 

pressure above fracturing pressure of the formation. Proppant is an essential component 

of the injected slurry; and comprises any non-liquid phase utilized to provide support for 

the induced fracture to keep it open. Once the fracture is induced, slurry with proppant is 

injected to keep flow path open for reservoir fluids towards the wellbore at a higher rate. 

Proppants can be ceramics, sand, or resin coated proppant (RCP), which are known as 

conventional proppant (CP).  

Due to the high expense of the conventional proppant types that may reach up to 

40% of the stimulation job, the need for new proppants has become a very important 

topic of research. Agro-waste such as rice husk is renewable resources and can be used 

as propping agent in hydraulic fracturing treatment; however it is not yet widely studied. 

This research includes an experimental study on the characteristics of a proppant 

prepared from the rice husk as an agro-waste, to act as a possible propping agent in 

hydraulic fracturing. Polymer Nano-composite materials were added to the rice husk 

before conducting the experiment. In this study, the physical and mechanical properties 

are investigated and a fracture conductivity test is implemented to characterize the 

efficiency of the new proppant material. The characteristics envisaged are grain shape 

and size, bulk density, specific gravity, turbidity and acid solubility. The results from the 

experiments are compared to the commonly known walnut hull proppant (ULW-1.25) 

and Chemically Modified and Reinforced Composite Proppant (CMRCP). The new 

polymer nanocomposite proppant showed promising results according to the established 

ISO/API standards. This research provides technical information on the new agro-waste 

renewable resource to confirm its strength when subjected to high closure stresses; which 

has not been mentioned in the literature. These results may lead to a consequent 

improvement towards high strength Nanocomposite proppants for applications in 

hydraulic fracturing operations and other petroleum engineering applications. 


