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Dr. Victoria Castells 

Miami Dade College, Hialeah Campus 

Subject:  CHM 1045 General Chemistry and Qualitative Analysis I 

Topic:  Water Chemistry: Potable water and Acid Rain. 

Grade: College-level 

Time:  Three 50-minutes lessons. 

 

Introduction:  

This unit is separated in three lessons each one includes an introductory discussion about a 

specific topic of water chemistry. At the end of the lesson the students will complete a research 

assignment consisting in reading a specific reference and answering a question of 

environmental interest. 

 

Learning Objectives:  

Students will learn the molecular structure and physical properties of water, the properties of 

water as a solvent, and properties of solutes that dissolve in water. The properties of acids and 

bases, the pH scale, and acid-base reactions and reactions that form acids are studied. Students 

will apply what they learned to two topics of water chemistry: potable water and acid rain.  

 

Lesson 1: 

 Introduction: Sources of potable water: freshwater and groundwater. 

 Molecular structure and physical properties of water. Intermolecular forces: the role of 

hydrogen bonding. 

 “Water the Universal Solvent”:  general properties of aqueous solution.  

 Concentrations of solutions: Molarity, mass percent, ppm, ppb, and dilution. 

Research question 1: Is it safe your drinking water? Find out whether lead, mercury, or arsenic 

ions are a significant problem in drinking water on your campus. Reference: Consumer 

Confidence Report 2011 City of Hialeah: http://www.hialeahfl.gov/dep/water/pdf/2011-e.pdf 

 

 

 

http://www.hialeahfl.gov/dep/water/pdf/2011-e.pdf
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Lesson 2:  

 Introduction: Environmental consequences of solubility: salt deposits, agricultural fertilizers, 

metal ores, and mining waste. 

 Solution process and the effect of intermolecular forces in solution formation.   

 Chemical reactions in aqueous solutions.  

 Saturated solutions and factors affecting solubility. 

Research question 2: Explain what is meant by the salinity of water and describe a process to 

convert saline water into fresh water. Reference: http://ga.water.usgs.gov/edu/saline.html 

 

Lesson 3: 

 Introduction: What is Acid Rain? Effects of air pollution in lakes, forests, and buildings. 

 Properties of acids and bases. Acid and base strength. The pH scale. 

 Neutralization reactions: Bases are antacids.  

 Reactions of SO2 and NOx with water. 

Research Question 3: Describe the effects of acid rain on surface waters (lakes and streams). 

Reference: http://www.epa.gov/acidrain/ 

 

CHM 1045 courses competencies: 

 Competency 6: The student will demonstrate knowledge of chemical bonding. 

 Competency 9: The student will demonstrate knowledge of several aspects of solutions. 

 Competency 11: The student will demonstrate knowledge of several aspects involved in 

chemical reactions. 

 Competency 13: The student will demonstrate knowledge of the properties of aqueous 

solutions of acids and bases. 

 

MDC General Education Outcomes: 

 Outcome #2: Use quantitative analytical skills to evaluate and process numerical data. 

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

 Outcome #10: Describe how natural systems function and recognize the impact of 

humans on the environment. 

http://ga.water.usgs.gov/edu/saline.html
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