
Chloride, Hypochlorite, Chlorite, Chlorate, 
Perchlorate…  

What’s in a Name? 

Lecture Demonstration 



KClO is named 

a.  potassium chlorate. 
b.  potassium chlorite. 
c.  potassium perchlorate. 
d.  potassium hypochlorite. 
e.  potassium chloro oxide 

2 points 

✓ 



Chloride, Chlorite, Chlorate…  
What’s in a Name? 

Compare KCl vs KClO3 

Lecture Demonstration 

Potassium chloride 
Lattice structure for KCl 



Heating KCl(s) 

•  When heated with a flame, KCl gets hot but not 
hot enough to go from the solid phase to the 
liquid phase. 

Lecture Demonstration 



Chloride, Chlorite, Chlorate…  
What’s in a Name? 





Lecture Demonstration 



Lecture Demonstration 



The reaction of sugar with KCl(s) 
•  A gummy bear, mostly sucrose, is placed in 

contact with hot solid potassium chloride, KCl(s). 

Lecture Demonstration 

C12H22O11  Sucrose  A carbohydrate

No reaction occurs. 



Chloride, Chlorate…  
What’s in a Name? 

Lecture Demonstration 

Potassium chlorate 



Heating KClO3(s) 

•  When heated with a flame, 
KClO3 gains enough 
energy to break some of 
the Intermolecular Forces 
ionic bonds and undergoes 
a phase change from the 
solid to the liquid. 

    KClO3(s) à KClO3(l) 

Lecture Demonstration 

KClO3(s)  m.p.  356°C  



The reaction of sugar with KClO3 

•  A gummy bear, mostly sugar, is placed in contact 
with hot liquid potassium chlorate, KClO3. 

Lecture Demonstration 

C12H22O11(s) + 12O2(g) → 12CO2(g) + 11H2O(l) + heat 



Thermal decomposition of potassium chlorate 

•  The thermal decomposition of potassium 
chlorate produces potassium chloride and an 
excess of oxygen, which is sufficient to ignite 
the Gummy/Gummi bear. The heat produced 
continues to decompose the potassium 
chlorate resulting in a very rapid combustion 
reaction. 

•  2KClO3(l) → 2KCl(s) + 3O2(g) Δ



Chemical Reaction  
Gummy Bear (sugar) with O2(g) 

∆H° = -5645 kJ/mol-rxn

Lee Marek, University of Illinois at 
Chicago: �
http://www.chem.uic.edu/marek/cgi-
bin/vid7b.cgi 
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Chloride, Chlorite, Chlorate…  
What’s in a Name? 

Perchlorate ion 
ClO4

- 



ammonium perchlorate 
NH4ClO4 



KClO4 on Mars 
The results from the Viking mission in the mid 1970s provided 
evidence that the Martian surface contained oxidants responsible 
for destroying organic compounds. In 2008 the Phoenix Wet 
Chemistry Lab (WCL) found perchlorate (ClO4

-) in three soil 
samples at concentrations from 0.5 to 0.7 wt%. 
Evidence of Martian perchlorate, chlorate, and nitrate in Mars meteorite EETA79001: Implications for oxidants and organics
Author links open overlay panelSamuel P.KounavesaBrandi L.CarrieraGlen D.O’NeilaShannon T.StroblebMark W.Clairecd



C12H22O11(s) + 12O2(g) → 12CO2(g) + 11H2O(l) + heat 
∆H° = -5645 kJ/mol-rxn

In the reactions above, 2 grams of sugar are burned (assume a 
Gummi bear weighs 2 g). 
Calculate the change in enthalpy, the energy evolved as heat

2.0 g sucrose x 1 mol sucrose    = 5.8 x 10-3 mol sucrose
                         324.3 g sucrose
∆H° = 5.8 x 10-3 mol sucrose x 1 mol-rxn   x (-5645 kJ/1 mol-rxn)

            1 mol sucrose

∆H° = -32.7 kJ


