Unit 7 Review Sheet

This unit is primarily based on calculations and conversions.  Listed below are the conversions that we have performed in class to this point.  
  I.  Mole to mole conversions


-- You must always start from a balanced equation.  If the equation is not



balanced, then you must balance it.


-- We use the coefficients from the balanced chemical equation to



determine the conversion factors


Examples:


1.  How many moles of CO2 can be produced from 4.79 moles of C6H12O6?

C6H12O6  +  O2  (  CO2  +  H2O
28.7 mol CO2

2.  How many moles of Na are required to produce 78.4 moles of NaCl?

Na  +  Cl2  (  NaCl

78.4 mol Na
  II.  Mole to gram conversions

--  Again, you must always start from a balanced chemical equation.


--  You still use the balanced chemical equation to convert between moles 


of one compound and moles of another



-- You then must use the molar mass to convert from moles to grams


Examples:


1.  How many grams of NaCl can be produced from 14.2 moles of NaClO3?

NaClO3  (  NaCl  +  O2
830. or 8.30 x 102 g NaCl

2.  How many moles of B2(SO3)3 can be produced from 15.4 g of BF3?

BF3  +  Li2SO3  (  B2(SO3)3  +  LiF

0.114 mol B2(SO3)3
III.  Gram to gram conversions


-- These are the three step conversions


-- In order to solve these problems correctly you must convert in the



following order:



Grams X ( Moles X ( Moles Y ( Grams Y


Examples:


1.  How many grams of Al are necessary to produce 75.9 g of Fe?

Al  +  Fe3N2  (  AlN  +  Fe

24.4 g Al

2.  How many grams of KBr are necessary to produce 78.42 grams of 



FeBr3?

KBr  +  Fe(OH)3  (  FeBr3  +  KOH
94.72 g KBr
IV.  Limiting Reactant Problems


-- In a limiting reactant problem, you must determine how much product 



can be formed from EACH of your reactants



-- The reactant that will give you the LEAST amount of product is your 




limiting reactant


-- In a reaction that has more than one product you can choose any product 



you wish


-- Remember that you will also be asked to calculate the amount of excess 



reagent missing for some problems.  For extra practice you can 



determine the amount of excess reactant remaining for each of the 



problems shown below.


Examples:


1.  What is the limiting reactant when 4.1 g of Cr reacts with 9.3 g of Cl2?

Cr  +  Cl2  (  CrCl3
Limiting reactant = Cr (12 g CrCl3 produced)

2.  What is the limiting reactant when 8.65 g of O2 reacts with 31.5 g of S8?

O2  +  S8  (  SO2
Limiting reactant = O2 (17.3 g SO2 produced)
 V.  Percent Yield

-- Percent yield is always calculated using the simple equation shown



below

% yield = (actual/theoretical) x 100


-- The actual yield will always be given to you in the question.


-- To find the theoretical yield you must do a gram to gram conversion as



shown in Section III.


Examples:


1.  Determine the percent yield for the reaction of 4.57 g of K with excess 



O2 if 7.36 g of KO2 is recovered.

K  +  O2  (  KO2
Theoretical Yield = 8.31 g; % Yield = 88.6%

2.  Determine the percent yield for the reaction between 45.9 g of NaBr



and excess Cl2 to produce 12.9 g of NaCl.

NaBr  +  Cl2  (  NaCl  +  Br2
Theoretical Yield = 26.1 g; % Yield = 49.4%
VI.  Cumulative Problems (including gases at STP and excess reactants)

1.  In a certain experiment 6.52 g of sodium bicarbonate and 6.52 g of citric 


acid are allowed to react.  


a.)  Which is the limiting reactant?


b.) How many liters of carbon dioxide form?


c.) How many grams of the excess reactant remain after the limiting 



reactant is completely consumed?

NaHCO3 (aq)  +  H3C6H5O7 (aq)   (   CO2 (g)  +  H2O (l)  +  Na3C6H5O7 (aq)

Limiting Reactant = NaHCO3
1.74 L CO2 formed

4.97 g of H3C6H5O7 consumed; 1.55 g remaining
2.  In a certain experiment, 1.50 L of NH3 reacts with 2.75 L of O2.  


a.) Which is the limiting reactant?


b.) How many grams of NO form?


c.) How many liters of water form?


d.) How many grams of the excess reactant remain after the limiting 



reactant is completely consumed?

NH3 (g)  +  O2 (g)   (   NO (g)  +  H2O (g)
Limiting reactant = NH3 
2.01 g NO formed

2.25 L H2O formed

0.88 L O2 remaining
3.  Detonation of nitroglycerin proceeds according to the unbalanced chemical 


equation shown below.


a.) If a sample containing 2.00 mL of nitroglycerin (density = 1.592 g/mL) is 



detonated, how many TOTAL moles of gas are produced?


b.) How many liters of nitrogen are produced?


c.) How many grams of carbon dioxide are produced?

C3H5N3O9 (l)   (   CO2 (g)  +  N2 (g)  +  O2 (g)  +  H2O (g)
OMIT
4.  Hydrogen sulfide is an impurity in natural gas that must be removed.  Once


common removal method is called the Claus process, which relies on the 


reaction shown below.


a.) How many liters of water vapor are produced from 750 L of H2S?


b.) How many grams of oxygen are required to react with 750 L of H2S?

H2S (g)  +  4 O2 (g)   (   S8 (l)  +  H2O (g)

750 L of water vapor produced

540 g O2 required to react
