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Instructor:  Dr. Victoria Castells 

  Chemistry, Hialeah Campus 

Subject:  CHM 1045 General Chemistry I 

 

Topic:  CO2 Emissions from the Combustion of Fossil Fuels and its Impact on Climate 

Change 

 

Introduction: 

Natural gas, coal, and petroleum are known as fossil fuels they formed over millions of 

years of decomposition of plants and animals and constitute the world’s major sources of 

energy. Natural gas consists of gaseous hydrocarbons containing mostly methane (CH4), 

petroleum is liquid containing hundreds of compounds mostly hydrocarbons (compounds 

containing mostly carbon and hydrogen), and coal is solid which composition is mostly 

heavy hydrocarbons and compounds that contain oxygen, sulfur, or nitrogen. During the 

complete combustion of fossil fuels carbon dioxide (CO2) and water (H2O) are produced 

along with large amounts of energy.  CO2 is naturally present in the atmosphere as part of 

the Earth’s carbon cycle. Human activities have altered this cycle by adding CO2 to the 

atmosphere, mainly from the combustion of fossil fuels, and by influencing the ability of 

natural sinks to remove CO2 from the atmosphere. CO2 is also known as one of the 

greenhouse gases which trap heat when present in the atmosphere. Human-related 

activities are responsible for the increase in CO2 concentration in the atmosphere 

influencing global climate changes.  

 

In this lesson students will learn about enthalpies of reactions which measure the amount 

of heat gained or lost during a chemical reaction, and about calorimetry which is an 

experimental technique used to measures heat changes in chemical processes. The 

assessment includes different calculations based on combustion reactions of 

hydrocarbons and the interpretation of data related to the Global Warming Potential 

(GWP) of carbon dioxide CO2, and methane, CH4.  

 

Lesson Outline: 

1. Enthalpies of reactions. 

a) Writing and manipulating thermochemical equations. 

b) Exothermic and Endothermic Reactions. 

2. Calorimetry 

a) Heat capacity and specific heat 

b) Constant-pressure calorimetry 

c) Bomb calorimetry (Constant-volume calorimetry) 

3. Hess’s Law 

4. Enthalpies of Formation 

 

Assessment: 
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1. Use the tabulated standard enthalpies of formation of gaseous propyne (C3H4), 

propylene (C3H6), and propane (C3H8) to: 

a) Calculate the heat evolved per mole of each substance to yield CO2(g) and H2O(g). 

b) Calculate the heat evolved on combustion of 1 kg of each substance. 

c) Determine which of the three compounds is most the efficient fuel in terms of heat 

evolved per unit of mass. 

2. World energy supplies are often measured in the unit of quadrillion British thermal 

units (1012 Btu) or “quad”. In 2015, the world energy consumption is projected to be 

5.81 x 1017 kJ. How many quads of energy are represented by this quantity?  

3. The current annual energy consumption is approximately 99.5 quads. Assume that all 

this energy is to be generated by burning methane gas, CH4(g), in the form of natural 

gas. If the combustion of CH4(g) were complete and 100% efficient, how many 

kilograms of CO2(g) would be generated? Consider that the estimated net amount of 

CO2(g) fixed by photosynthesis is 5.5 x 1016 g/yr of CO2, do you think that 

photosynthesis is an adequate means to maintain a stable CO2 level in the atmosphere? 

4. Read the information provided in the following link: 

http://www.epa.gov/climatechange/ghgemissions/gases.html “Overview of 

Greenhouse Gases” (Environmental Protection Agency website) and compare the 

Global Warming Potential (GWP) of CO2(g) and CH4(g). 

 

CHM 1045 Course Competency: 

Competency 13: The student will demonstrate knowledge of thermodynamics 

 

MDC General Education Outcomes: 

Learning outcome #2: Use quantitative analytical skills to evaluate and process 

numerical data. 

Learning Outcome #3: Solve problems using critical and creative thinking and scientific 

reasoning. 

Learning outcome #10: Describe how natural systems function and recognize the impact 

of humans on the environment. 

 

http://www.epa.gov/climatechange/ghgemissions/gases.html

