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Ocean Acidification

Summary

The four labs that I have developed for the unit on ocean acidification investigate pH, the solubility of CO2 in cold and hot water, the change in pH when CO2 is added to salt and fresh water and the buffering capacity of seawater.
Key Concepts

· pH is a measure of hydrogen ion concentration

· Indicators give an indication of the degree of acidity of a substance

· Gases are more soluble in cold water than in hot water.

· When carbon dioxide is added to water both salt and fresh, the pH is lowered.

· Seawater has a great buffering capacity.

· We may be stretching the buffering capacity of the ocean to its limits with our production of carbon dioxide.

Objectives

Introduction to pH Lab  

· Students will observe color changes in substances when treated with indicators and correlate these changes to differences in pH. 

· Students will create a simple pH scale from the substances they have tested.

Solubility of CO2 in Cold and Hot Water lab 

Students will model the addition of carbon dioxide to water.

Students will determine from their models the solubility of gases in cold and hot water.

How Does the Addition of CO2 to Salt and Fresh Water Affect Its pH?


Students will model the addition of CO2 to both salt and fresh water.

Students will analyze their models to determine the difference in change in pH between both types of water.

The Role of Carbonate (CO3) and Bicarbonate (HCO3) in the Regulation of pH Lab
Students will compare the buffering capacity of seawater and fresh water through experimentation. 
Materials:

Worksheet 1:  Introduction to pH Lab  

Worksheet 2:  Solubility of CO2 in Cold and Hot Water lab 

Worksheet 3:  How Does the Addition of CO2 to Salt and Fresh Water Affect Its pH?

Worksheet 4:  The Role of Carbonate (CO3) and Bicarbonate (HCO3) in the Regulation of pH Lab

Assessment

· Performance—Students will successfully complete the labs and answer all questions after group discussions.
· Product—Students will apply their understanding of the concepts of pH, solubility,and buffering to the manipulation and interpretation of the data sets that are available in another section of this unit. 

Additional Resources

climate-change-and-its-effects-on-ecosystems-habitats-and-biota.pdf

FactSheet_en.pdf  

Final_acidification.pdf

FS7_oceanacidification.pdf

www.nrdc.org/oceans/acidification/files/labkit.pdfpaper on acidification 2003

Science skills 

· Communicates with others

· Makes predictions
· Uses estimations and measurement
· Organizes data into tables and charts
· Reads and interprets various types of graphs
· Analyses data
· Formulates models

· Draws conclusions

Ocean Literacy Standards:
3: e  The ocean dominates the Earth’s carbon cycle.  Half the primay productivity on Earth takes place in the sulit layers of the ocean and it absorbs roughly half of the carbon dioxide added to the atmosphere.

· 5 e:  Use of mathematical models is now an essential part of ocean sciences  Models halp us understand the complexity of the ocean and of its interaction with Earth’s climate.  They procdss observations and help describe the interactions among systems.
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