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Who am I? 

Whitehall High School, Whitehall, MI 
 





My Green Chemistry Journey 
• Partnered with GVSU and the Michigan Green 

Chemistry Clearinghouse project   
• Beyond Benign training (2013) 
• Presentations 

–  GVSU GreenUp 2013  
– GVSU Fall Science Update meeting 2013 
– MSTA 2014 
– GVSU BCCE 2014 



 
What is this Green Chemistry? 

• Green chemistry is the science of 
designing safer products and processes 
for a more sustainable future.  

 
• Pro-active, innovative science which 

targets pollution prevention at the 
source, stopping or reducing waste 
before it even begins. 

 



Program Goals 

• Increase awareness in K-12 education  
• Form communities of interested teachers  
• Encourage collaboration to develop 

green chemistry curriculum. 
• Discuss how green chemistry concepts 

relate to the NGSS: Next Generation 
Science Standards  
 
 





NGSS Connections 
HS-ETS1-3   Engineering Design    
Students who demonstrate understanding can: 
HS-ETS1-3.Evaluate a solution to a complex real-
world problem based on prioritized criteria and 
trade-offs that account for a range of constraints, 
including cost, safety, reliability, and aesthetics as 
well as possible social, cultural, and environmental 
impacts. 
 
HS-ESS3-2    Earth and Human Activity    
Students who demonstrate understanding can: 
HS-ESS3-2.Evaluate competing design solutions for 
developing, managing, and utilizing energy and 
mineral resources based on cost-benefit ratios. 
 

 



NGSS 



What Do Chemists Do? 
POLLUTION WASTE 

ENVIRONMENTAL DAMAGE 



This is What My Students Ask For… 



How To Change Those Perceptions 



Green Chemistry 
Replacement Labs 

• Catalysts and Oxygen 
2 H2O2 (g) à 2 H2O (g) + O2 (g)   

• Endothermic and Exothermic Reactions 
 

Everyday chemicals allow students to make 
more connections between their lives and 
chemistry AND they are safer and more 

friendly to the environment. 
 



Equilibrium/ Le Chatelier’s Principle 
 

Iodine + starch   D   Starch-Iodine complex 
     (colorless)                  (blue-black) 
 

Replacement Lab using less toxic 
alternatives than some commonly 

used. 
 Tea   + H+    ßà   TeaH+ 

        dark color           light color 
 



JCE Classroom Activity #105: A Sticky Situation 

• SOLUBILITY 
• INTERMOLECULAR FORCES 
• POLARITY 
 
 
 
 
 
Classroom Activity #105: A Sticky Situation 
J. Chem. Educ., 2010, 87 (4), pp 396–397 



Sugar & Sulfuric Acid 
Replacement Demonstration 

• Add a small amount of yeast to some 3% 
hydrogen peroxide and measure the 
temperature change over time.  

• Introduce reactants vs. products, 
decomposition reactions, exothermic 
reactions and catalysts.  

2H2O2(l)  -->  2H2O (l) + O2 (g) 
http://www.chemedx.org/video/dehydration-sucrose-sulfuric-acid  

http://www.chemedx.org/video/dehydration-sucrose-sulfuric-acid
http://www.chemedx.org/video/dehydration-sucrose-sulfuric-acid#http:/www.chemedx.org/video/dehydration-sucrose-sulfuric-acid 


Sometimes “Watching” is Better 



Including Green Chemistry in HS Curriculum~ 
(Even if you don’t have room for it) 

• Be intentional and open about safety and 
conservation. 

• Discuss where specific chemicals come from, 
safety concerns and disposal issues. 

•  Choose “greener” household chemicals when 
possible. Discuss the chemicals you are 
replacing.  

• Discuss “Green Chemistry” Careers 
• Modified Labs / Replacement Labs 
 



VISION – Improving people’s lives 
through the transforming power of 
chemistry. 
 





Green Chemistry Market Growth=Job 
Opportunities for Students 



“Sweet and Sustainable: Teaching the 
Biorefinery Concept through 
Biobased Gelator Synthesis” (DOI: 
10.1021/ed3007764), Hyeondo Luke 
Hwang, Swapnil Rohidas Jadhav, 
Julian Robert Silverman, and George 
John.. 







The World’s Premier 
Chemical Education 
Journal 

• Written by teachers, for teachers. 
 

• For chemical educators from elementary and 
middle school through college and graduate school. 
 

• Your resource for peer-reviewed articles, news, 
commentary, reports, columns, laboratory and 
classroom activities. 
 

• Reputation for Excellence with ACS Publications 
and the ACS Division of Chemical Education. 
 

• No Publication Charges for authors. 
 
 
 
 

 

pubs.acs.org/jce 

Associate Editor Precollege:  
Greg Rushton and Deanna Cullen 

 

National Chemistry Week 2014 –  
The Sweet Side of Chemistry-Candy  
(Showcasing the chemistry involved in candy and confections). 
  
October 19 – 25, 2014 
 

http://pubs.acs.org/page/jceda8/ncw2013.html

