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An Introduction in Chemistry

Matter: Is anything that it can take place, or it is anything that has mass

and volume.
Examples of matter : sand (a solid), water (a liquid), Air ( a mixture of gases).

Properties of matter:

1-Physical Properties of Matter: Does not change the identity of the matter.
2-Chemical Properties of Matter: Changes the matter in determining the property.

Note: the properties of matter relate to both the kinds of atoms the matter contains

(compositions) and to the arrangements of these atoms (structure).
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Even apparently minor differences in the composition or structure of molecules can

cause profound differences in properties.
1. Ethanol, for example, is not toxic while ethylene glycol is toxic.
2. Ethanol has a low viscosity while ethylene glycol is viscous.

3. Ethanol has a low boiling point while ethylene glycol has a high boiling point.




There are four states of matter:

« Solid: a state of matter that has a definite shape and volume.

* Liquid: a state of matter that has no definite shape but has a definite volume.
» Gas: a state of matter that has no definite shape or volume.

» Plasma: a state of matter that are gases that have so much energy that electrons
of an atom cannot stay in orbitals around one atomic nucleus. The atomic ions and

free electrons mix around.
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Rigid Not rigid Not rigid
Fixed shape No fixed shape No fixed shape
Fixed volume Fixed volume No fixed volume

Pure substance: is a substance that has only one component, for example H,O.

There are different types of a pure substance:
Elements: A substance that cannot be chemically converted into simpler
substances. Hydrogen and oxygen for example are elements.

Compounds: A substance that contains two or more elements.

All matter classified to a pure substance or a mixture.
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The elements hydrogen and oxygen may combine to form the compound water
H.0.

A mixture: is a composed of two or more pure substances in which each substance
retains its own identity.

A mixture may be either:

Homogenous mixture: matter that has the same properties throughout the sample.
Heterogeneous mixture: matter with properties that are not the same throughout

the sample.

Molecules This is the smallest unit of a compound. For example, water is
dihydrogen oxide.
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lon: an atom or group of atoms that carries a positive or negative electric charge as
a result of having lost or gained one or more electrons. Positive ion (cation)- occurs
when an atom loses an electron , it has more protons than electrons. Negative ion-

occurs when an atom gains an electron, it will have more electrons than protons.
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Atom: Atoms are the basic units of matter and the defining structure of elements.
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Atoms are made of three basic subatomic particles:
1. The protons have a positive electric charge.
2. The electrons have a negative electric charge.

3. The neutrons have no electric charge.

Protons and neutrons are heavier than electrons and found in the center of the
atoms, which is called nucleus.
Nucleus: small, dense center of atom and contains almost all the mass of the atom

and contains protons and neutrons.

Electrons are very lightweight and exist in a cloud orbiting the nucleus.
Protons and neutrons have approximately the same mass and different with

electrons where one proton weighs more than electron by 1800 times.

Atoms always have an equal number of protons and electrons, and the number of
protons and neutrons is usually the same in the nucleus as well. If the number of

protons and electrons are equal, that atom is electrically neutral.

Atoms can attach to another one or more by chemical bonds to form chemical
compounds such as molecules.

We use the following symbol to describe the atom :
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Atomic number (Z): is the number of protons in the nucleus of the atom.
Z=#P =#E

Note: Adding a proton to an atom makes a new element.

Mass number: is the sum of protons and neutrons in the nucleus.
A =#P + #N

Note: Atomic number and Atomic weight (mass number).

Isotopes; Atoms that have the same number of protons and different number of

neutrons, (atoms with same atomic number and different atomic weight). For

example:
Y-SR mass number
12 : is different 13 .
(j atomic number (J
\6;; ’ is the same 6




12 | ©6 protons 13 |© 6 protons 14 | © 6 protons
C © 6 neutrons G © 7 neutrons E}' © 8 neutrons
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