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5.2: The Law of Conservation of Matter

&b Learning Objectives

o Correctly define a law as it pertains to science.
o State the law of conservation of matter.

In science, a law is a general statement that explains a large number of observations. Before being accepted, a law must be verified
many times under many conditions. Laws are therefore considered the highest form of scientific knowledge and are generally
thought to be inviolable. Scientific laws form the core of scientific knowledge. One scientific law that provides the foundation for
understanding in chemistry is the law of conservation of matter. It states that in any given system that is closed to the transfer of
matter (in and out), the amount of matter in the system stays constant. A concise way of expressing this law is to say that the
amount of matter in a system is conserved.

With the development of more precise ideas on elements, compounds and mixtures, scientists began to investigate how and why
substances react. French chemist A. Lavoisier laid the foundation to the scientific investigation of matter by describing that
substances react by following certain laws. These laws are called the laws of chemical combination. These eventually formed the
basis of Dalton's Atomic Theory of Matter.

Law of Conservation of Mass

According to this law, during any physical or chemical change, the total mass of the products remains equal to the total mass of the
reactants.
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Another way of stating this is, "In a chemical reaction, matter is neither created nor destroyed." The law of conservation of mass is
also known as the "law of indestructibility of matter."

v/ Example 5.2.1

If heating 10 grams of CaCO, produces 4.4 g of CO, and 5.6 g of CaO, show that these observations are in agreement with
the law of conservation of mass.

A sample of calcium carbonate (CaCO3). (Public Domain; Walkerma).

Solution
 Mass of the reactants, CaCO, : 10 g
o Mass of the products, CO, and CaO: 4.49+5.6g=10g.

Because the mass of the reactants = the mass of the products, the observations are in agreement with the law of conservation of
mass.

What does this mean for chemistry? In any chemical change, one or more initial substances change into a different substance or
substances. Both the initial and final substances are composed of atoms because all matter is composed of atoms. According to the
law of conservation of matter, matter is neither created nor destroyed, so we must have the same number and kind of atoms after
the chemical change as were present before the chemical change.
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It may seem as though burning destroys matter, but the same amount, or mass, of matter still exists after a campfire as before.
Figure 5.1.1 shows that when wood burns, it combines with oxygen and changes not only to ashes, but also to carbon dioxide and
water vapor. The gases float off into the air, leaving behind just the ashes. Suppose we had measured the mass of the wood before it
burned and the mass of the ashes after it burned. Also suppose we had been able to measure the oxygen used by the fire and the
gases produced by the fire. What would we find? The total mass of matter after the fire would be the same as the total mass of
matter before the fire.

Figure 5.1.1: Burning is a chemical process. The flames are caused as a result of a fuel undergoing combustion (burning). Images
used with permission (CC BY-SA 2.5; Einar Helland Berger for fire and for ash).

? Exercise 5.2.1

a. What is the law of conservation of matter?
b. How does the law of conservation of matter apply to chemistry?

Answer a:
The law of conservation of matter states that in any given system that is closed to the transfer of matter, the amount of
matter in the system stays constant

Answer b:

The law of conservation of matter says that in chemical reactions, the total mass of the products must equal the total mass
of the reactants.

Key Takeaway

The amount of matter in a closed system is conserved.
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