MP Jansen
12/AP/IB Chemistry
Balancing Redox Equations: Practice

1.	Balance each of the following equations that occur in ACIDIC aqueous solution. Use the method of your choice. {5 marks each}
	a) H2C2O4 +  IO3–    CO2  +  I–
	b) NO  +  Cr2O72–    NO3–  +  Cr3+
	c) Cu + NO3–    Cu2+  +  NO2
	d) H2O2  +  Cr2O72–    O2  +  Cr3+
	e) MnO4–  +  SO2    Mn2+  +  SO42–
	
2.	Balance each of the following equations that occur in BASIC aqueous solution. Use the method of your choice. {6 marks each}
	a) S8  +  NO3–    SO2  +  NO
	b) Cr(OH)3  +  IO3–    CrO42–  +  I–
	c) Ag2O  +  CH2O    Ag  +  CHO2–
	d) MnO4–  +  N2H4   MnO2  +  N2
	e) S2O32–  +  OCl–    SO42–  +  Cl–
	f) MnO4–  +  I–   MnO42–  +  IO4–

3.	In some redox reactions a given element is both oxidized and reduced in what is called a disproportionation reaction. Balance the following equations that represent disproportionation reactions using the method of your choice. Hint: An ion or compound containing an atom that undergoes both oxidation and reduction may be written twice in order to account more easily for the disproportionation. {6 marks each}
	a) H2O2    H2O  +  O2
	b) HNO2    HNO3  +  NO  +  H2O
	c) Cl2  +  OH–    ClO4–  +  Cl–  +  H2O
	d) Br2    BrO3–  +  Br–
	e) P4  +  H2O    H2PO4–  +  PH3  +  H+
	f) CO(NH2)2  +  HNO2    CO2  +  N2

4.   In a classic demonstration called “the barking dog”, carbon disulfide is reacted with 
nitrous oxide, N2O. The reaction is accompanied by the emission of light and sound.       
The unbalanced chemical equation for the reaction is:
				CS2(g)  +  N2O(g)    S8(s)  +  N2(g)  +  CO2(g)
      a) Prove that this is a redox reaction. {2 marks}
      b) Balance the chemical equation. {5 marks}
	
      You can view the demonstration at
	https://www.youtube.com/watch?v=P4TUIJhoKb4


5.	Balance the following redox equations that take place in aqueous solution. Use the method of your choice. {acidic solution–5 marks each; basic solution–6 marks each}
	a) NO  +  As    N2O  +  HAsO2  (acidic)
	b) ClO3–  +  MnO2    Cl–  +  MnO4–  (basic)
	c) ClO4–  +  Br–    Cl–  +  BrO3–  (acidic)
	d) PbO2  +  I2    Pb2+  +  IO3–  (acidic)
	e) Cr(OH)4–  +  OCl–    CrO42–  +  Cl–  (basic)
	f) TeO32–  +  N2O4    Te  +  NO3–  (basic)
	g) ReO4–  +  IO–    IO3–  +  Re  (basic)				
	h) Na2HAsO3  +  KBrO3  +  HCl    NaCl  +  KBr  +   H3AsO4
	i) Al  +  MnO4–    MnO2  +  Al(OH)4–  (basic)
	j) V  +  ClO3–    HV2O73–  +  Cl–  (basic)				
  	k) Hg  +  NO3–  +  Cl–    HgCl42–  +  NO2  (acidic)
	l) Pb  +  PbO2  +  SO42–    PbSO4  (acidic)
	m) Ag  +  KCN  +  O2  +  H2O    KAg(CN)2  +  KOH
	n) Sb2O3  +  KIO3  +  HCl  +  H2O    HSb(OH)6  +  KCl  +  ICl
      o) As2S3  +  H2O2    AsO43–  +  SO42–  (basic) [Hint: When O in H2O2 undergoes LEO, product is O2; when O in H2O2 undergoes reduction, product is HOH ]
	p)  Cl2  +  S2O82–    ClO3–  +  SO42–  (basic)  [Hint: Look up the structure of S2O82– before you start—and think.]
	q) CN–(aq)  +  OCl–(aq)    CO32–(aq)  +  N2(g)  +  Cl–(aq)  (basic)

6.	Balancing redox equations that include spectator ions. In your final answer, all compounds must be neutral—no ions.  {7 marks each}
	a) CH3CH2OH  +  K2Cr2O7    CH3COOH  +  Cr3+  (in acidic solution—H2SO4)
	     (ethanol)		   (acetic acid)
	b) CH3CH=CH2  +  KMnO4    CH3CH(OH)CH2(OH)  +  MnO2  (basified with KOH)
					                      (ignore the a, b, c—they simply identify the Cs)

						[image: http://winter.group.shef.ac.uk/crystal/projects-ug/sillitoe/graphics/ex7c.gif]

7.	Redox Balancing Challenge. Each reaction takes place in aqueous solution. 
	{10 marks each}
	a) CrI3  +  KOH  +  Cl2    K2CrO4  +  KIO4  +  KCl  +  H2O
	b) [Fe(CN)6]4–  +  Ce4+    Ce(OH)3  +  Fe(OH)3  +  CO32–  +  NO3–  (basic)
	c) HXeO4–    XeO64–  +  Xe  +  O2  (basic)
	d) HIO3  +  FeI2  +  HCl    FeCl3  +  ICl  +  H2O

—fin—
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