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2.1 Introduction

According  to
Democritus {460
BC) Matter is
made up of very

N‘/\'\

small particles

called ¢ atoms

and these atoms
can't be divided

According to
Alea he didn't believe
In atoms at all and he

believed that matter

s infinitely divisible.




2.3 Dalton’s Atomic theory

. @An element is composed of
extremely  small, indivisible
particles called atoms,

e 2. All atoms of a given element
have identical properties that
differ from those of other
elements.

e 3. Atoms cannot be created,

7

destroyed, or transformed into
atoms of another element.

* (3. DThe relative numbers and
kinds of atoms are constant in a
given compound.




2.2 Classification of Matter
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2.2 Classification of Matter

* 1- Element: is the pure
substance that congits of
identical atoms.

e 2- Compounds: is a pure
substance made up of 2 or
more elements in a fixed ratio

by mass.
N &




A . Compounds

The formula of the compound
gives the ratios of the compounds
constituent elements and identify

each element by its atomic
/ﬁ
symbols.

Sympols.
e Example 1: @
. I\/Ig and Cl combine e ratio 1:2 to form

magnesmm fluoride Ywhat is the f formula of the

compound

* The formula of/perchloric acid is HCIO,| what are
the combining ratios of the elements in

oerchloricacid: + . c | - &
[ &




C. Mixture

* A mixture is a combination of two or more pure

substance. (e.g. blood, butter, gasoline, soap and the
metal in wedding ring)

* The difference betweenmand the“mixture)is
T

that@fe ratios by mass of the elements in a compoun
are fixed, whemmlxture the substance can be
present in any mass ratio.




Compound

Fixed composition

——

Mixture

Variable composition

Properties do not vary

Components retain their
characteristic properties

Cannot be separated into|May be separated into
simpler substances by|pure substances by
physical methods ([physical methods

Can only be changed in|Mixtures of different
identity and properties by|compositions may have

chemical methods

widely different properties




B. Monatomic, Diatomic and Pon atomic
| EIements

e Monatomic elements:
* Noble gases He. Ne. Ar. Kr. Xe. and radon @
Ar Er Xe En

He Me

—

e Diatomic elements:

EHZ, N,, O, F,, Cl,, Br, and I, s
. - © @P

z 2 I
(hydrogen) {oxygen) iflucring I {iodine)

* Polyatomic elements:
. 03, P, and Sg and(diamond millions of carbon atoms bonded

toge ther.
-




2.4 Inside an Atom

—

* /A Three Subatomic particles[

Selected Properties of the Three Basic Su
Particles

Name Charge
——_— Nucleu Space
<@ = | { protons and oecupied by
Pr ( ) neutrons] electrons
A oton P

| Neutron (n) C 0>

Meutron
\\/

e

1075 m

1 amu =1.6605x 10%* g (amu = atomic mass unit)

E .

—

Protons and
neutrons are found
in the nucleus, and

electrons are found
as cloud outside the
nucleus




B Mass Number and Atomic Number

Mass number = number ofiprotons' + number of neutrons )
—_ L

The number of electrons are not counted in the mass

- -

no. because there is very small.

%&.
-

Atomic number = number of protons in the nuclc@
\ g

C

Example 2.2 58
What is the mass number of an atom containing:

a- 58 protons, 58 electrons and 78 neutrons. 136
217 protons, 17 electrons and20 neutron:s.

17




'H 4 H D- Isotopes

* |sotopes are atoms having the same number of

protons but different number of neutrons.
bl ﬁ

* The isotopes have the same chemical
properties. -

oo
* |[sotopes differ in the radioactivity properties.

* Most elements are found in nature as isotopes.

* The atomic masses and isotopic abundance are
determined by mass spectrometer.

isotopes.swf



Examples
* How many neutrons are in each isotope of
oxygen? Write the symbol of each isotope. =

e a-Oxygen-16 b- Oxygen-17  c- Oxygen-18

—>S6lutidn: g £ 2 ¢ °
N & O Y\neutrgns ~16-8=8" (°
T =
17
150 O neutrons =17 -8=9

8

18
O neutrons = 18 - 8§ =10
. ot



E. Atomic Weight

. AtoWht is the weighted average of the
masses of the naturally occurring isotopes.

—_—

* The units of atomic weight

* To calculate the weighted average of the masses
of the isotopes, multiply each atomic mass by

its abundance and then add.




Example: ,
Given that the percentage abundance ofIE@ i

and that of CI@', calculate the relative mass of
chlorine. =~ _— 3 EE VA
Solution: Tm U /e o

A = E><35 + EXS’?
100 100
=26.25+9.25

m _*_C\X?f\:H’ C )
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