SCH3UI - Mole to Mole Stoichiometric Calculations Worksheet
	1. 
	A chemist describes a particular experiment in this way: "0.0400 mol of H2O2 decomposed into 0.0400 mol of H2O and 0.0200 mol of O2." Express the chemistry of this reaction by a conventional equation.

	2.
	The octane present in gasoline burns according to the following equation:

	
	                     2 C8H18 + 25 O2 ---------> 16 CO2 + 18 H2O

	
	
(a) How many moles of O2 are needed to react fully with 4 moles of octane?

	
	(b) How many moles of CO2 can form from 1 mole of octane?

	
	(c) How many moles of water are produced by the combustion of 6 moles of octane?

	
	(d) If this reaction is to be used to synthesize 8 mole of CO2, how many moles of oxygen are needed? How many moles of octane?

	3.
	The alcohol in "gasohol" burns according to the following equation.

	
	                    C2H6O + 3 O2 --------> 2 CO2 + 3 H2O

	
	(a) If 25 moles of ethyl alcohol burns this way, how many moles of oxygen are needed?

	
	(b) If 30 moles of oxygen is consumed by this reaction, how many moles of alcohol are used up? How many moles of carbon dioxide are formed?

	
	(c) In one test, 23 moles of carbon dioxide was produced by this reaction. How many moles of oxygen were consumed?

	
	(d) In another test, 41 moles of water is collected from this reaction. How many moles of alcohol had been consumed? How many moles of oxygen were used up? How many moles of CO2 also formed?

	4.
	One way to change iron ore, Fe2O3, into metallic iron is to heat it together with hydrogen.

	
	              Fe2O3 + 3 H2 -----------> 2 Fe + 3 H2O

	
	(a) How many moles of iron are made from 25 moles of Fe2O3?

	
	(b) How many moles of hydrogen are needed to make 30 moles of Fe?

	5.
	The Solvay process is used to make sodium carbonate, Na2CO3, a chemical that ranked 11th among all chemicals in annual production in 1986. The process begins with the passing of ammonia and carbon dioxide through a solution of sodium chloride. This makes sodium bicarbonate and ammonium chloride:

	
	             H2O + NaCl + NH3 + CO2 ---------> NH4Cl + NaHCO3

	
	How many moles of sodium bicarbonate could, in theory, be made from 100 moles of NaCl?

	6.
	How many moles of iron, Fe, can be made from Fe2O3 by the use of 18 moles of carbon monoxide, CO, in the following reaction?

	
	              Fe2O3 + 3 CO -----------> 2 Fe + 3 CO2

	7.
	How many moles of H2O are produced when 6 moles of O2 is consumed in burning methyl alcohol, CH3OH, according to the following equation?

	
	                2 CH3OH + 3 O2 ----------> 2 CO2 + 4 H2O

	8. 
	Solution of iron(III) chloride, FeCl3, are used in photoengraving and to make ink. This compound can be made by the following reaction.

	
	                  2 Fe + 3 Cl2 ---------> 2 FeCl3

	
	(a) How many moles of FeCl3 form from 24 moles of Cl2?

	
	(b) How many moles of Fe are needed to combine with 24 moles of Cl2 by this reaction?

	
	(c) If 0.5000 mole of Fe is to be used by this reaction, how many moles of Cl2 are needed and how many moles of FeCl3 form?

	9.
	How many moles of nitric acid, HNO3, are needed to react with 2.56 moles of Cu in the following reaction?

	
	           3 Cu + 8 HNO3 ----------> 3 Cu(NO3)2 + 2 NO + H2O

	10.
	How many moles of carbon dioxide are produced by burning 1.50 moles of C2H5OH?

	11.
	The questions below refer to the equation:

	
	    3 Cu(s) + 8 HNO3(aq) ---------> 3 Cu(NO3)2(aq) + 2 NO(g) + 4 H2O(l)

	
	a) How many moles of NO are produced by the reaction of 4.0 moles of copper with excess HNO3?

	
	b) How many moles of HNO3 are required to react completely with 5.0 moles of copper?

	
	c) How many moles of NO are produced by the reaction of 6.35 grams of Cu with excess HNO3?


SCH3UI - Gram to Gram Calculations Stoichiometric Worksheet
	1. 
	The combustion of a sample of butane, C4H10 (lighter fluid), produced 2.46 grams of water.

	
	           2 C4H10 + 13 O2 -------> 8 CO2 + 10 H2O

	
	(a) How many moles of water formed?

	
	(b) How many moles of butane burned?

	
	(c) How many grams of butane burned?

	
	(d) How much oxygen was used up in moles? In grams?

	2.
	Terephthalic acid, an important raw material for making Dacron, a synthetic fibre,  is made from para-xylene by the following reaction.

	
	                   C8H10 + 3 O2 ------------------------> C8H6O4 + 2 H2O 
                    para-xylene      special conditions          terephthalic  acid            

	
	How much terephthalic acid could be made from 154 grams of para-xylene in moles? In grams?

	3.
	Adipic acid, a raw material for nylon, is made industrially by the oxidation of cyclohexane.

	
	                  5 O2 + 2 C6H12         ----------------------> 2 C6H10O4 + 2 H2O 
                            cyclohexane      special conditions          adipic acid

	
	(a)   How many moles of oxygen would be needed to make 40.0 moles of adipic acid by this reaction?

	
	(b)   If 164 grams of cyclohexane is used, what is the theoretical yield of adipic acid in moles? In grams?

	4. 
	Aluminum oxide, Al2O3, a buffing powder, is to be made by combining 5.00 grams of aluminum with oxygen, O2. How much oxygen is needed in moles? In grams?

	5.
	Calculate how many grams of iron can be made from 16.5 grams of Fe2O3 by the following equation.

	
	                               Fe2O3 + 3 H2 -------------> 2 Fe + 3 H2O

	6.
	Iodine chloride, ICl, can be made by the following reaction between iodine, I2, potassium iodate, KIO3, and hydrochloric acid.

	
	                      2 I2   +   KIO3  +  6 HCl  --------->   5 ICl  +  KCl  +  3 H2O

	
	Calculate how many grams of iodine are needed to prepare 28.6 grams of ICl by this reaction.

	7.
	The nitrite ion (NO2-) in potassium nitrite is changed to the nitrate ion by the action of potassium permanganate (KMnO4) in sulphuric acid solution.

	
	   5 KNO2 + 2 KMnO4 + 3 H2SO4 ------>   5 KNO3 + 2 MnSO4 + K2SO4 + 3 H2O

	
	How many moles and how many grams of KMnO4 are needed to carry out this reaction on 11.4 grams of KNO2?

	8.
	The chief component of glass is silica for which the formula SiO2 can be used.  Silica is dissolved by hydrofluoric acid, HF, according to the following reaction that produces silicon tetrafluoride, SiF4, a gas at room temperature.

	
	                          SiO2 + 4 HF ------------> SiF4 + 2 H2O

	
	How many grams and how many moles of SiF4 can be produced from 63.4 grams of HF?

	9.
	Copper(I) iodide, CuI, is not stable enough to last long in storage, so it is generally made just prior to use. In can be prepared from copper sulphate and hydriodic acid by the following reaction.

	
	                     2 CuSO4 + 4 HI -------------> 2 CuI + 2 H2SO4 + I2

	
	If 10.4 grams of CuSO4 is used, calculate the number of grams of HI needed and the number of grams of each of the products that are produced. Show that the mass data are in accordance with the law of conservation of mass in chemical reactions.

	10.
	If 2.56 grams of chlorine, Cl2, are to be used to prepare dichlorine heptoxide, Cl2O7, how many moles and how many grams of oxygen are needed?

	11.
	Under the right conditions, ammonia can be converted to nitric oxide, NO by the following reaction.

	
	                            4 NH3 + 5 O2 -----------> 4 NO + 6 H2O

	
	How many moles and how many grams of oxygen are needed to react with 56.8 grams of ammonia by this reaction?

	12.
	One way to prepare iodine is to mix sodium iodate, NaIO3, with hydriodic acid, HI.  The following reaction occurs.

	
	                 NaIO3 + 6 HI ------------> 3 I2 + NaI + 3 H2O

	
	Calculate the number of moles and the number of grams of iodine that can be made this way from 16.4 grams of NaIO3.

	13.
	Nickel metal reacts with silver nitrate solution according to the following balanced equation.

	
	                 Ni + 2 AgNO3 ----------->  2 Ag + Ni(NO3)2

	
	If 15.32 grams of nickel reacts with an excess of silver nitrate solution, calculate the mass of silver produced.

	14.
	How many grams of CO2 are produced when 23 grams of C2H5OH are burned?

	15.
	Given: 3 Fe2O3 + CO -------------> 2 Fe3O4 + CO2

	
	How many grams of Fe2O3 can be converted to Fe3O4 by 14.0 grams of CO?


More Stoichiometric Gram to Gram Calculations
	1.
	Although mercury is a metal at room temperature it is a liquid, and it has a density of 13.6 g/mL. How many kilograms of mercuric sulphide, HgS, theoretically are needed to prepare one 'commercial flask'. This standard unit contains 2.55 L of mercury. The reaction used to prepare this sample is as follows.

	
	                     4 HgS + 4 CaO -------> 4 Hg + 3 CaS + CaSO4

	2.
	How many grams of nitric acid, HNO3, are needed to react with 2.56 moles of Cu in the following reaction?

	
	                      3 Cu + 8 HNO3 ----------> 3 Cu(NO3)2 + 2 NO + 2 H2O

	3.
	Given that: XeF6(l) + 3 H2O(l) ---------> XeO3(s) + 6 HF(g)

	
	How many grams of water are needed to produce 59.8 grams of XeO3?

	4.
	How many grams of CO2 gas are released when a 50.0 grams sample of Na2CO3 that is 60.0 percent pure reacts completely with excess HCl?

	
	          Na2CO3(aq) + 2 HCl(aq) -----------> CO2(g) + H2O(l) + 2 NaCl(aq)

	5.
	What mass of iron is required to convert 235.8 kg of PbS into Pb? The reaction is:

	
	          PbS(s) + Fe(s) ------> Pb(s) + FeS(s)

	6.
	When MoO3 and Zn are heated together they react

	
	           3 Zn(s) + 2 MoO3(s) -------> Mo2O3(s) + 3 ZnO(s)

	
	What mass of ZnO is formed when 20.0 grams of MoO3 is reacted with Zn?

	7. 
	What weight of hydrogen gas is needed to react with 10.00 grams of each of the following compounds: AgCl, Ag2Se and Ag3PO4? The reaction with each compound produces silver metal plus an acid: HCl, H2Se and H3PO4. 

	8.
	The exothermic gas forming reaction:

	
	        (CH3)2NNH2(s) + 2 N2O4(l) -------> 2 CO2(g) + 3 N2(g) + 4 H2O(g)

	
	Is the source of energy in some space vehicle operations. What weight of dinitrogen tetroxide is needed to react with 10.00 kg of dimethylhydrazine? 

	9.
	Calculate the mass, in kilograms, of oxygen that can be obtained by treating 117 kg of solid sodium peroxide, Na2O2, with water according to the following reaction.

	
	         2 Na2O2 + 2 H2O ------> 4 NaOH + O2

	10.
	Calculate the number of grams of mercuric oxide, HgO, needed to produce 8 grams of oxygen.

	
	          2 HgO -----> 2 Hg + O2

	11. 
	Calcium chloride, CaCl2, is formed as shown by the following equation:

	
	            Ca(OH)2 + 2 HCl ------> CaCl2 + 2 H2O

	
	How many grams of calcium chloride are formed by the complete reaction of 37 grams of calcium hydroxide, Ca(OH)2?


