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High concentration of Greenhouse gases, particularly CO2, in the atmosphere leads to 

adverse environmental impacts such as high temperature, precipitation, and risks of forest 

fires. Thus, it is vital to employ efficient carbon management technologies such as carbon 

capture, utilization, and storage (CCUS) to mitigate CO2 emissions in the atmosphere. This 

talk provides statistical data and effective strategies on CO2 emissions and control in 

Canada.  Specific cases in the carbon management area including carbon capture using 

ionic liquids, algal biofuel production, carbon storage in underground formations, and 

synthesis of petrochemical products are described where pros and cons of the processes 

are highlighted. A systematic parametric sensitivity analysis is also conducted to explore 

the effects of process and thermodynamic conditions on conversion, absorption, and 

sequestration rate of carbon in various CCUS processes. Based on experimental and 

theoretical studies, effective modeling/optimization, and laboratory tools to attain ultimate 

goals of greenhouse gas control approaches are introduced.  The feasibility of key CCUS 

technologies in Canada is investigated with focus on process performance, economic, and 

environmental aspects. Theoretical and practical challenges of current CCUS technologies 

across the world, particularly Canada, are also discussed and possible apposite solutions 

are provided. Useful guidelines/tips are given to design, implement, and optimize carbon 

management processes towards reduction of CO2 emissions.  
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