Additional Practice Problems:
Gas Laws, Stoichiometry and Limiting Reagents:

1. If you place 2.25 g of solid silicon in a 6.56 L flask that contains CH3Cl with a pressure of 585 mmHg at 25oC, how many grams of (CH3)2SiCl2, dimethyldichlorosilane, can be formed? (ans: 10.3 g)
The reaction proceeds as follows:

         Si(s)  +  2 CH3Cl (g)                          (CH3)2SiCl2 (g)

Which reagent, if any, is limiting, and how much excess reagent remains?

(Si is limiting, 0.046 mol of CH3Cl)
If the temperature rises to 95oC, what’s the pressure inside of the flask?

(0.951 atm, or 722.4 mmHg)

2. Aluminum bromide, a valuable laboratory chemical, is made by the direct reaction of the elements
                         2 Al (s)  +  3 Br2 (l)                     Al2Br6 (s)

What is the maximum yield (in grams) of Al2Br6 if 25 ml of liquid bromine 
(D = 3.10g/ml) and 12.5 g of aluminum are used?

Is any aluminum or bromine left unreacted?  If so, how much (in grams) remains unreacted?

Ans: 86.2 g Al2Br6, 3.8 g of Al unreacted
3. A miniature volcano can be made in the laboratory with ammonium dichromate.  When ignited, it decomposes in a fiery display:
               (NH4)2Cr2O7 (s)                               N2 (g)  + 4 H2O (g)  +  Cr2O(s)

If 5.0 g of ammonium dichromate is used, and if the gases from the reaction are trapped in a 3.0 liter flask at 23oC, what is the total pressure of the gas in the flask? (Ans 0.804 atm)
How many grams of Cr2O are formed?

What is the partial pressure of N2 and H2O? (Ans: 0.161 atm, 0.634 atm)
