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Concept:  
 
 solubility, molecular polarity,  
 “like  dissolves like”  
 



 

 

30%  hydrogen peroxide?  

    

 or  

   

6%  hydrogen peroxide?  

 
YouTube: Elephant's Toothpaste - Steve Spangler 

Science Bob's Crazy Foam Experiment 

 

Elephant's Toothpaste - Steve Spangler - YouTube.webm
videos/Elephant's Toothpaste - Steve Spangler - YouTube.webm
videos/8_Science Bobs Crazy Foam Experiment.mp4




 

 

   

 

 

3 CuCl2(aq) + 2 Al(s) → 3 Cu(s) + 2 AlCl3(aq) 

Video  

Elephant's Toothpaste - Steve Spangler - YouTube.webm
videos/12_can ripper.wmv
chewing gum and chocolate.pdf


 

 3 CuCl2(aq) + 2 Al(s) → 3 Cu(s) + 2 AlCl3(aq) 

  

 3 Cu2+(aq) + 2 Al(s) → 3 Cu(s) + 2 Al3+(aq) 

 

Chloride ion has little to do with reaction.   

 But, it does …    

 

 

Elephant's Toothpaste - Steve Spangler - YouTube.webm


 
 Sabrina Sobel. Spectator Ions ARE Important! A Kinetic Study of the Copper−Aluminum 

Displacement Reaction  J. Chem. Educ., 2010, 87 (6), pp 616–618 

 

Chloride catalyzes the reaction by facilitating the 
decomposition of aluminum’s protective oxide layer, 
likely through complex formation (exact mechanism 
remains unclear)  

Reaction occurs 100 times faster in CuCl2(aq) than in 
CuSO4 (aq) 

Bromide also catalyzes the reaction  

The reaction occurs faster in pH <4 

 
 

 

   

 

 





Reaction of aluminum in different acids:  

Acid  Reactivity  

HCl Vigorous  

H2SO4 Very slowly 

HNO3 

 

No reaction  

Reply to Comment on “Spectator Ions ARE Important! A Kinetic Study of the 
Copper−Aluminum Displacement Reaction” 
J. Chem. Educ., 2011, 88 (1), pp 17–17 



 Aluminum reacts with all acids provided 
chloride or bromide ions are present  

 

 Caution:  The reaction with nitric acid release 
toxic NO2 (g) 

 

Implication for us: 

-if you run out of CuCl2, use CuSO4 and add NaCl 

Copper(II) chloride dihydrate  
(copper(II) chloride pentahydrate 



 

 

   

 

 

YouTube: Cobalt catalysed oxidation of tartrate 
by H2O2 

Cobalt catalyzed oxidation of the 
tartrate ion by hydrogen peroxide  

Elephant's Toothpaste - Steve Spangler - YouTube.webm


 

  

  

 

• Reaction is much faster with Co2+(aq)  

• Return to pink shows Co2+(aq) is regenerated  

• Add more peroxide and reaction resumes  

 

Elephant's Toothpaste - Steve Spangler - YouTube.webm




 
 Stephen W. Wright. Improvements upon the “Colorful Cobalt Catalysis” Demonstration and 

Evidence for the Presence of an Autocatalytic Mechanism. J. Chem. Educ., 2010, 87 (10), pp 
1064–1069  

 

• Reaction mechanism and reaction products (other than 
CO2) are not known with complete certainty.  

 

• Entity responsible for the green colour is also not  
known but Co3+ is involved  

 

• an autocatalytic mechanism involving CO2 and HCO3
- is 

also involved  

 
 

 

 

 
 

 

   

 

 









Concepts:  
 
 Neutralization, acid-base indicators  
 

YouTube: Demo of the pH Scale: Rainbow Fizz 
 

videos/Demo of the pH Scale_ Rainbow Fizz - YouTube.flv


 

 

Concepts:  combustion reactions, rates of reaction, 
oxidation of alcohols  

 

YouTube: Isopropyl Rocket  

Elephant's Toothpaste - Steve Spangler - YouTube.webm
chewing gum and chocolate.pdf


 

YouTube: Bad Experiment 

videos/Bad Experiment - YouTube.webm


 
 Robert B. Gregory. Whoosh Bottle Safety, Again: What About What Is Inside? J. Chem. 

Educ., 2012, 89, pp 620-623. 

 

 

 

   “The chemical safety of the demonstration is rarely 
considered because the combustion is assumed to be 
essentially complete, converting the alcohol to water 
and carbon dioxide”.   Robert B. Gregory.  J. Chem. Educ., 2012, 89, pp 620-623. 

 

 
 

 

   

 

 



42 organic compounds including several 
polyaromatic hydrocarbons, PAH’s  



The reaction products should handled like any 
other hazardous substance (i.e., PPE’s, fume 
hood or respirator) 

 

Waste should be collected and treated  



 

 

  

Concept:  redox reactions, combustion reactions, 
decomposition reactions 

Video  

Elephant's Toothpaste - Steve Spangler - YouTube.webm
videos/Gummy Bear in molten potassium chlorate - YouTube.flv


 
David Katz . http://www.ilpi.com/dchas/2010/20100125l.html 

 

 

 “Years ago, we stopped using potassium chlorate to 
prepare oxygen in the classroom.  It was not safe to 
assume that students had properly cleaned and 
dried their test tubes without using any paper towels 
or other  material that could be easily oxidized.  There 
were numerous reports of explosions, although I never 
experienced anything more that a small spark in the 
reaction test tube.” 

 
 

 

   

 

 

http://www.ilpi.com/dchas/2010/20100125l.html


http://stao.ca/res2/fireintro.php 

http://stao.ca/res2/fireintro.php




 
 
 
 
  



J. Schlappa et al. Spin–orbital separation in the quasi-one-dimensional Mott insulator 
Sr2CuO3. Nature 485, 82–85 (03 May 2012) 

 

• Sr2CuO3 crystal illuminated with X-rays. 
 
• Unique property of crystal: movement of 

electrons is one-dimensional  

http://www.nature.com/nature/journal/v485/n7396/full/nature10974.html


1. Some electrons decayed into:  
 
• “spinon” – responsible for electron spin  
• “orbiton” – responsible for electron 

orbital moment (arises from the motion 
of the electron within their orbitals) 
 

2. These “quasi-particles” can only exist 
within crystal.  
 



Up and down  
Quarks  



Don Lincoln. The Inner Life of Quarks.  Sci Am Nov 2012.   
 

 
• quark may be composed of 3 or 5 

“preons” 
• to be tested after upgrades to Cern 

particle accelerator in 2015  
 







 

THANK YOU! 

Milan  


