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Chemistry 101 

Chapter 3 

Matter 
 
 

Matter: is any thing that has mass and takes up space. 

 
Chemistry: is the science that deals with matter (structure and properties of matter and 

transformations from one form of matter to another. 

 

Chemical change (chemical reaction): when the substances are used up (disappear) and 

others are formed to take their place (for example: burning a paper or cooking an egg). 

 

Physical change: when the identities of the substances do not change (for example: 

evaporation of water or melting an ice cream). 

 

Chemical properties: when we talk about the chemical properties of a substance, we mean 

the chemical reactions that it undergoes. Therefore, chemical properties refer to ability of 

substances to form new substances. 

 

Physical properties: these are the properties that do not involve chemical reactions. Typical 

physical properties of a substance include odor, color, volume, state (gas, liquid, or solid), 

density, melting point, and boiling point. 

 

States of Matter: 
 

Gases: have no definite shape or volume. They expand to fill whatever container they are put 

into. They are highly compressible. 

 

Liquids: have no definite shape, but they have a definite volume. They are slightly 

compressible. 

 

Solids: have definite shapes and definite volumes. They are incompressible. 

 

Note: the state of a given sample of matter depends on the strength of the forces among the 

particles contained in the matter. Whether a substance is a gas, a liquid, or a solid depends on 

its temperature and pressure. We can convert state of matter from one form to another by 

changing temperature and pressure (however, the chemical identity of substance does not 

change – physical change). 
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Pure Substance: a pure substance will always have the same composition and it cannot be 

more purified. Pure substances are either elements or compounds: 

 

Element: is a substance that consists of identical atoms (hydrogen, oxygen, and Iron). An 

element cannot be divided by chemical and physical methods. 116 elements are known (88 

occur in nature and chemist have made the others in the lab). 

 

Note: some elements consist of single atoms (for example, Ar and He).  They are called 

monatomic elements. Some elements are diatomic and they consist of two atoms, connected 

to each other by a chemical bond (for example, N2 and O2). Some elements are polyatomic – 

many atoms (for example, O3 and S8). 

 

Compound: is a pure substance made up of two or more elements in a fixed ratio by mass 

(for example, water H2O and Sodium chloride NaCl). 

 

Formula: the formula gives us: 1- the ratios of the compound’s constituent elements. 2- 

identifies each element by its atomic symbol. 

 

 

H2O 

 

 

 

CO 

 

 

Mixture: is a combination of two or more pure substances. Mixtures are divided into two 

groups:  

 

1- Homogeneous: the mixture is uniform and throughout and no amount of 

magnification will reveal the presence of different substances (for example, air, and 

salt in water).  

 

2- Heterogeneous: the mixture is not uniform. Therefore, it contains regions that have 

different properties from those of other regions (for example, soup, milk, and blood). 

 

 

Note: if we know the physical properties of individual substances in a heterogeneous mixture, 

we can use appropriate physical means to separate the mixture into its component parts. Two 

methods of separation are distillation and filtration: 

 

Distillation: Distillation is a widely used method for separating mixtures based on differences 

in boiling points of components of the mixture. To separate a mixture of liquids, the liquid 

can be heated to force components, which have different boiling points, into the gas phase. 

The gas is then condensed back into liquid form and collected. Repeating the process on the 

collected liquid to improve the purity of the product is called double distillation. 
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Filtration: is commonly the mechanical or physical operation which is used for the separation 

of solids from fluids (liquids or gases) by interposing a medium through which only the fluid 

can pass. Oversize solids in the fluid are retained, but the separation is not complete; solids 

will be contaminated with some fluid and filtrate will contain fine particles (depending on the 

pore size and filter thickness). 

 

 

 


