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Chemical Changes and Equations

OBJECTIVES:

1. Explain what a chemical reaction is and identify the reactants and products.

2. Explain Lavoisier’s contribution to the law of conservation of mass. 

3. Determine how a chemical reaction satisfies the law of conservation of mass.

4. Understand how to convert between a chemical equation and a word equation.

5. Understand the role of coefficients in a chemical equation.

6. Balance chemical equations and understand what is meant by a balanced chemical equation.

VOCABULARY:

Chemical Reaction


Reactants


Products

Law of Conservation of Mass

Chemical Equation

Coefficient
A chemical reaction is a well-defined example of a chemical change.  In a chemical reaction, one or more substances are changed to new substances.  The substances that are about to react are called reactants.  The new substances produced are called products.    
Reactants → Products
All the elements that appear in the reactants must also appear in the products.  This is described in the Law of Conservation of Mass – in a chemical reaction, matter is not created or destroyed, but is conserved.  The starting mass of the reactants must equal the final mass of the products.  


The mass of the candles and oxygen before burning is exactly equal to the mass of the remaining candle and gaseous products.

French chemist Antoine Lavoisier established the law of conservation of mass through his experiments with mercury.  In one experiment, Lavoisier placed a carefully measured mass of solid mercury (II) oxide, which he knew as mercury calx, into a sealed container.  When he heated this container, he noted a dramatic change.  The red powder had been transformed into a silvery liquid that he recognized as mercury metal, and a gas was produced.  When he determined the mass of the liquid mercury and gas, their combined masses were exactly the same as the mass of the red powder he had started with. 
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Lavoisier also established that the gas produced by heating mercury (II) oxide, which we call oxygen, was a component of air.  He did this by heating mercury metal with air and saw that a portion of the air combined to give red mercury (II) oxide.  He studied the effect of this gas on living animals, including himself. Hundreds of experiments carried out in his laboratory confirmed that in a chemical reaction, matter is not created or destroyed, but is conserved.  This principle became known as the law of conservation of mass. This means that the starting mass of the reactants equals the final mass of the products.
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A chemical equation is a way to describe a chemical reaction using chemical formulas and other symbols instead of words.  
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An example of a chemical reaction is the following:

Solid lead (II) nitrate, dissolved in water, plus solid potassium iodide, dissolved in water, produces solid lead (II) iodide plus potassium nitrate, dissolved in water.

An easier way to write this would be:

Pb(NO3)2 (aq) + 2KI (aq) → PbI2 (cr) + 2KNO3 (aq) 

Remember that the law of conservation of mass states that matter is neither created nor destroyed.  So when you write an equation, you must have the same number of atoms in both the reactants and in the products.  Atoms get rearranged, but never lost or destroyed.  The atoms and molecules must be balanced using coefficients, which represent the number of units of each substance taking part in the reaction.  You cannot change the subscripts in a compound.  If you did this, you would have a different compound.  The coefficients balance out the equation so that the number of atoms on each side of the equation are the same.   
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