
Chemistry 1035 – Spring 2004 
Homework #4 
 
3.54 a. As4S6 + 9O2 à As4O6+ 6SO2 

 b. 2Ca3(PO4)2 + 6SiO2 + 10C à P4 + 6CaSiO3 + 10CO 

 c. 3Fe + 4H2O à Fe3O4 + 4H2 

 d. 6S2Cl2 + 16NH3 à S4N4 + S8 + 12NH4Cl 

 

3.56 a.  Pb(NO3)2 + 2KI à PbI2+ 2KNO3 

 b. Si2Cl6 + 4H2O à 2SiO2 + 6HCl + H2 

 c. 3NO2 + H2O à 2HNO3 + NO 

 

3.66 Ag2S + 2HCl à 2AgCl + H2S 
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3.74 Al2S3 + 6H2O à 2Al(OH)3 + 3H2S 
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Therefore, the Al2S3 produces the smaller amount of H2S – so it is the limiting 
reagent, and only 3.156 moles of H2S will be produced.  This corresponds to 
34.09 gm H2S. 
 



The amount of H2O that remains unreacted is determined by first calculating how 
much of the water reacts with the 158 grams Al2S3 : 
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The unreacted water is:  131 – 113.76 = 17.24  (properly expressed as 17 with the 
correct number of significant figures). 
 

3.82 PCl3 + 3H2O à H3PO3 + 3HCl 
 
 Theoretical Yield:
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 b. CaCl2 à Ca+2 + 2Cl- 
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4.5 a.  Figure (2) represents CaCl2 
 b. Figure (3) represents Li2SO4  
 c. Figure (1) represents NH4Br 
 
4.19 a. MgCl2 à Mg+2 + 2Cl- 
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b. Al2(SO4)3 à 2Al+3 + 3SO4

-2 
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c. LiNO3 à Li+ + NO3
- 
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4.21 a. HBr à H+ + Br- 
 

 +
+

=×× H 672.0
HBr1
H 1

HBr 1L
HBr mole 48.0

4.1 mole
mole
mole

L  

 
b. HI à H+ + I- 
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c. HNO3 à H+ + NO3
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4.25 Ba(NO3)2 + Na2CO3 à BaCO3,(s) + 2NaNO3 
 
 Total ion reaction: 
 
 Ba+2 + 2NO3

- + 2Na+ + CO3
-2 à BaCO3 + 2Na+ + 2NO3

- 
 
 Removing the spectator ions (Na+ and NO3

-) give us the total ion reaction: 
 
 Ba+2 + CO3

-2 à BaCO3 
 
Because the spectator ions do not directly participate in the net ion reaction, it doesn’t 
really matter what the spectator ions in the reaction are.  We could easily have K+ and Cl- 
as the spectator ions, and we would still have the same net ion reaction.  Let’s rewrite the 
total ion reaction using K+ and Cl- as the spectator ions: 
 



 Ba+2 + 2Cl- + 2K+ + CO3
-2 à BaCO3 + 2K+ + 2Cl3- 

 
And now rewrite this total ion reaction in terms of the molecular formula reaction 
equation: 
 

 BaCl2 + K2CO3 à BaCO3,(s) + 2KCl 
 


