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Spring Lake High School 

• Spring Lake, Michigan 

• Public High School – 850 students 

• Inquiry driven chemistry classroom 

• All students take chemistry 

 
 

 

 

 

 

 



http://www.bestplaces.net/city/michigan/grand_haven 





Activity development 

• Concept  
– gas solubility 

• Lab components 
– write experiment 
– discuss results 
– use information 

 
 
 
 
“Constructivism: The Implications for Laboratory Work”, Thomas Shiland (1999) suggested that:  

– (1) mental activity 
– (2) social component  
– (3) application  

 
 
 
 
 



Background-What does CO2 do to the 
water? 

• New York Times article 

• Included information 

 
– What is the effect? 

– How can we measure a pH? 

– What colors indicator scale would  

     Puget Sound be? 

  

 

 

http://www.nytimes.com/cwire/2010/07/13/13climatewire-co2-absorption-and-nutrient-runoffs-increase-87120.html


Explore the reaction 

• CO2 + H2O  H2CO3 

• Try it 

– Universal indicator, water, straw 

– Alka-Seltzer, Universal indicator 



How does temperature affect the 
amount of dissolved CO2? 

• Materials: Alka-Seltzer, water, 
hot plate, ice, universal 
indicator, thermometer. 

 

• In small lab groups, students 
design their own procedures 
and make predictions 

 

 

 

 



Sample student procedure 

Teacher check 
Repeatable?   

Number of trials?   

What will you record?  

Use the results?   

 



Reaction at different temperatures 

http://www.docstoc.com/docs/47728702/UNIVERSAL-INDICATOR-CHART 
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How does temperature affect the 
amount of dissolved CO2? 

Heat a sample of the                        Compare  

cold water reaction 

 

 

Heated sample Original sample 



Discussion Questions 

• Small groups and class discussion 
– How did the color of the cold CO2 solution 
 compare to the warm CO2 solution?   

 
 

 
 

– What does this tell you about the amount of CO2 dissolved in each 
solution?  
 
• Green = pH 7.  Less acidic, therefore less CO2

 dissolved 
• Orange = pH5.  More acidic, therefore more CO2 dissolved. 

 



Modeling 

• Develop a solubility trend and apply to other gases. 

– As the temperature of the water increased the solubility of 
the gas decreased. 

• Explain the observed effect of temperature on gas 
solubility using kinetic molecular theory.  

– An increased temperature of the liquid means increased 
molecular motion for the gas. This provides the energy 
necessary for the gas to escape the liquid 

 

 



Scoring 

• Students are expected to share their data and discuss 
their conclusions as a group and the teacher.  

 

• Each group member must record everything; the 
procedure, data and results and be prepared to 
answer teacher questions.  



Real World Connections 
 

• How do fish breathe? 

• How does oxygen dissolve in water? 

• Water temp for these fish? 

• Respiration rates? 

 

 
Fish species Lowest DO level for 24 hr survival

Northern Pike 6.0 ppm

Trout 5.1

Salmon 5.1

Bass 5

Sunfish 4.2

Perch 4.2

Catfish 2

Carp 1.2

Effect of dissolved oxygen level on fish

http://www.michigan.gov/dnr/0,4570,7-153-10364_18958---,00.html 
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Real World Connections 

• 2012 heat wave and fish kills 

 

http://www.freep.com/article/20120731/SPORTS10/307310152/Eric-Sharp-Alarms-raised-over-summer-fish-kills 

http://www.mlive.com/news/index.ssf/2012/07/fish_kills_michigan.html 



 Connections 
• Student stories 

– Utility discharge 

 

 



Going Further 

• Solubility of polar versus nonpolar 

• Excess dissolved oxygen 

• Lake Nyos disaster of 1986 

 



Assessment Questions 

• Construct a graph relating solubility of a gas to 
the temperature of water. 

 

•  Use the Kinetic Molecular theory to explain 
why cold pop has more fizz than warm pop. 
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To access materials 

http://www.gvsu.edu/targetinquiry 

• Password required to obtain materials  

 (data collection only) 

• Free teacher and student guides 

– Facilitation notes 

– Student misconceptions 

– Teacher set-up 

– Assessment questions 

 

 


