
Must begin with a correctly balanced equation: 

https://phet.colorado.edu/sims/html/balancing-chemical-equations
/latest/balancing-chemical-equations_en.html 



NOTE: It takes approximately 1 hour for the biologically equivalent
 amount of oxygen available from cytochrome p450 to consume the

 alcohol in a human in 1 beer to a level below the legal limit of 0.08%.  

 MgSO4 . x H2O(s)        MgSO4 (s) + x H2O (g) 

Refer to % Hydrate Lab Experiment for answer. 



1. 	

Balance the chemical equation.	


2. 	

Convert mass of reactant or product 	



to moles.	


3. 	

Identify mole ratios in balanced equation:	



They serve as the “Gatekeeper”.	


4. 	

Calculate moles of desired product or 	



reactant.	


5. 	

Convert moles to grams.	



The fuel in small portable lighters is butane (C4H10). After using a
 lighter for a few minutes, 1.0 gram of fuel was used.  How many
 moles of carbon dioxide would it produce?	



A.  	

58 moles	


B.  	

0.017 moles	


C.  	

1.7 × 10–24 moles	


D.  	

0.068 moles	
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The fuel in small portable lighters is butane (C4H10). After using a
 lighter for a few minutes, 1.0 gram (0.017 moles) of fuel was used. 
 How many grams of carbon dioxide would it theoretically produce?	



How many grams of carbon dioxide would this produce?	



A.)  750 mg 	

 	

B.) 6.0 g	



C) 1.5 g 	

 	

D.) 3.0 g	



Some DVC students may report percent yields greater than
 100% in their first synthesis experiment. Hmmm?....... Why
 is this not possible? How would Walter White do? 
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SEE:  COMPARISON to wt % CALCULATIONS 

Molecules with oxygen in their formula are more difficult to 
solve for Oz knowing only the respective masses of CxHyOz 

sample, CO2 and H2O. 

•  CxHyOz  +  (x + y/4 - z) O2  → x CO2  +  y/2 H2O 

•  CxHy  + (x +  y/4) O2  →  x CO2  +  y/2 H2O 

C3H4O3	



Erythrose contains carbon, hydrogen and oxygen	


 (MM  = 120.0 g/mol). It is an important sugar that is used in many
 chemical syntheses. 	



Combustion analysis of a 700.0 mg sample yielded 1.027 g CO2 and
 0.4194 g H2O. Mass Spectrometry produced a molecular ion @ 120
 mass units (m/z). What is the molecular formula of erythrose? 	



A)  CH2O	


B)  C6H12O6	


C)  C3H6O3	


D)  C4H8O4	



Alternative Solution Method 

  Mass ratio of C in CO2 =                                  =	



                  =                                                  =    0.2729 g C / 1 g CO2	



Mass ratio of H in H2O =                                    =	



                 =                                                    =  0.1119 g H / 1 g H2O	



Calculating masses of C and H:	



Mass of Element = mass of compound   x   mass ratio of element	



  mol C x M of C	


mass of 1 mol CO2	



1 mol C x 12.01 g C/ 1 mol C	


            44.01 g CO2	



  mol H x M of H	


mass of 1 mol H2O	



2 mol H x 1.008 g H / 1 mol H	


             18.02 g H2O	



D) C4H8O4	





Alternative Method 

Mass (g) of C = 1.027 g CO2 x                         = 0.2803 g C	



Mass (g) of H =  0.4194 g H2O x                        = 0.04693 g H	


Calculating the mass of O:	


    Mass (g) of O = Sample mass -( mass of C + mass of H )	


                           = 0.700 g - 0.2803 g C - 0.04693 g H = 0.37277 g O	


Calculating moles of each element:	


   C = 0.2803 g C / 12.01 g C/ mol C = 0.02334 mol C	


   H = 0.04693 g H / 1.008 g H / mol H = 0.04656 mol H	


   O = 0.37277 g O / 16.00 g O / mol O = 0.02330 mol O	



C0.02334H0.04656O0.02330  = CH2O formula weight = 30 g / formula	


120 g /mol / 30 g / formula = 4 formula units / cmpd  =    C4H8O4	



0.2729 g C	


  1 g CO2	



0.1119 g H	


  1 g H2O	




