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Chapter 3

Elements of Chemistry
THE MAIN IDEA

Elements combine to form compounds, 
which blend together to form mixtures

When atoms of different elements bond to one another, 
they make a compound. Sodium atoms and chlorine 
atoms, for example, bond to make the compound sodium 
chloride, commonly known as table salt. Nitrogen 
atoms and hydrogen atoms join to make the compound 
ammonia, which is a common household cleaner. The 
formation of a compound is a chemical change, because 
it involves the formation of a fundamentally different 
material.
 A compound is represented by its chemical 
formula, in which the symbols for the elements are 
written together. The chemical formula for sodium 
chloride is NaCl, and that for ammonia is NH3. Numerical 
subscripts indicate the ratio in which the atoms combine. 
By convention, the subscript 1 is understood and 
omitted. So, the chemical formula NaCl tells us that in the 
compound sodium chloride there is one sodium atom 
for every chlorine atom. The chemical formula NH3 tells 
us that in the compound ammonia there is one nitrogen 
atom for every three hydrogen atoms, as Figure 3.20 
shows.
 Compounds have physical and chemical properties 
that are completely different from the properties of their 
constituent elements. The sodium chloride, NaCl, shown 
in Figure 3.21 is very different from elemental sodium 

3.4  Elements Can Combine to Form Compounds

Why is the formation of a 
chemical compound an example 
of a chemical change?
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and elemental chlorine. Elemental sodium, Na, consists of 
nothing but sodium atoms, which form a soft, silvery metal 
that can be cut easily with a knife. Its melting point is 97.5°C, 
and it reacts violently with water. Elemental chlorine, Cl2, 
consists of chlorine molecules. This material, a yellow-green 
gas at room temperature, is very toxic, and it was used as a 
chemical warfare agent during World War I. Its boiling point is 
−34°C. The compound sodium chloride, NaCl, is a transparent, 
brittle, colorless crystal with a melting point of 800°C. Sodium 
chloride does not react chemically with water the way sodium 
does. It is not toxic like chlorine—in fact, sodium chloride is an 
essential nutrient for all living organisms. Sodium chloride is 
not sodium, nor is it chlorine; it is uniquely sodium chloride, a 
tasty chemical when sprinkled lightly over popcorn.

Figure 3.20 >
The compounds 
sodium chloride 
and ammonia are 
represented by their 
chemical formulas, 
NaCl and NH3. A 
chemical formula 
shows the ratio of 
atoms that constitute 
the compound.

C O N C E P T   C H E C K
Hydrogen sulfide, H2S, is an offensively smelly compound. Rotten eggs get their characteristically 
unpleasant smell from the hydrogen sulfide they release. Can you conclude from this information 
that elemental sulfur, S8, is just as smelly?

CHECK  YOUR  ANSWER  No, you cannot. In fact, the odor of elemental sulfur is negligible compared 
with that of hydrogen sulfide. Compounds are truly different from the elements from which they 
are formed. Hydrogen sulfide, H2S, is as different from elemental sulfur, S8, as water, H2O, is from 
elemental oxygen, O2.

Figure 3.21 > 
Sodium metal and chlorine 
gas react together to form 
sodium chloride. Although 
the compound sodium 
chloride is made of sodium 
and chlorine, the physical and 
chemical properties of sodium 
chloride are very different from 
the physical and chemical 
properties of either sodium 
metal or chlorine gas.


