WS Gases - #2

Problems

1) What volume of sulfur dioxide is produced at STP by the combustion of 10. g of sulfur

 according to the reaction?

 


                                 S8(s) + 8O2(g) ( 8SO2(g)

2) What is the mass of KO2 needed to react with 50. L of CO2 at STP?

                   

 4KO2(s)  +  2CO2(g) (  2K2CO3(s) + 3O2(g)
3) How many grams of NO(g) will be formed if all of the 150. L of ammonia gas reacts with excess oxygen gas under the conditions of 15.0 atm of pressure and 200.oC? 

            
     4NH3(g) + 5O2(g) (  4NO(g) +  6H2O(g)
4) Calculate the pressure (in Torr) inside a television picture tube give that its volume is 500.mL, the temperature is 23oC and it contains 1.00 mg of nitrogen gas.

5) How many moles of CO2 (g)  are collected over water in a 600.0 mL reaction vessel that has a pressure of  820.0 Torr and a temperature of 40.0 oC? 

6) What is the density of carbon dioxide at 37.0oC and 1.05 atm?

Solutions

1) 
10.  g S8   x     1 mol S8      x   8 mol SO2   x   22.4 L SO2   = 7.0 L SO2
                       
         256.48 g S8         1 mol S8           1 mol SO2

2) 
50. L CO2 x 
1 mol CO2   x   4 mol KO2   x    71.1 g KO2   =   3.2 E2 g KO2
                         

22.4 L CO2       2 mol CO2         1 mol KO2  
3) 

 P = 15.0 atm                   
 n = PV  =       15.0 atm   x    150. L
            

 V = 150. L                        
       RT         0.08206 atm.L  x  473 K

              
 n  = ?                                                                             mol.K

              
 R = 0.08206 atm L
                        

         mol K            
            n  =    58.0 mol NH3
              
 T = 200oC + 273 = 473 K




Then :  58.0 mol NH3    x    4 mol NO    x   30.01 g NO   =    1.74 x103 g NO


 

             

                 4 mol NH3         1 mol NO 

4)                P = ?                   
 






      V = 500. mL x    1 L    
  =  0.500 L
                       
       






       1000 mL              
  

      n  = 1.00 mg N2 x      1 g       x    1 mol N2     = 3.57 x 10-5 mol N2         

                                       1000 mg      28.02 g N2                              

                  R = 0.08206 atm L
                       
             mol K      

                  T = 23oC + 273 = 296 K


P = nRT   =   (3.57 x 10-5 mol N2) (0.08206 atm L)  (296 K)

                     V  
            

                               mol  K


=  1.73 x10-3 atm


        






             
               0.500 L



Then     1.73 x10-3 atm   x  760 TORR   =      1.31 TORR






           1 atm 

5)     Ptotal = PH2O + PCO2   
1st according to p376 the vapor pressure of the water at 40oC is 7.38 kPa





2nd 820. Torr x 101.3 kPa  =  109.3 kPa
 

                  




 760 Torr

 so    109.3 kPa – 7.38 kPa = PCO2

thus         
 101.9 kPa = PCO2 






then            PCO2 = 101.9 kPa

       
      VCO2 = 600.0 mL x       1 L
    =   0.6000 L

PV = nRT





 1000 mL


   n = PV


     n CO2  =  ?





         RT


                 R = 
 8.314 kPa . L




  n = ( 101.9 kPa )(0.6000 L)       

              mol . K




          (8.314 kPa . L)(313 K)

                    T = 40oC + 273 = 313 K 




           mol . K

   









  n =  2.35 x 10-2 mol CO2
6)  d CO2 =  P M

 1.05 atm     x    44.01 g/mol
= 1.82 g/L CO2    

                  R T

0.08206 atm L   x   (310.2 K)

 


 
 mol K

    (37.0oC + 273.2 = 310.2 K)

