[image: image1.jpg]-

0)

ELEMENT SYMBOLS

The element symbol gives information about the structure of an atom of the element.

~,

{ miass (nucleon) number, A \\ ' / Some atoms of the same element \i
'\ % may have different mass numbers— |
\ | these are called isotopes. J
e T T
- 6 .,
ped All atoms of the same ‘~;
{ Atomic {oroton) numbey, 7 \' elemeknz have the: same l
. atomic {proton) number. /
p

» An atom contains:

- protons and neutrons in the nucleus
number of electrons in

: e .
i / This is the same as the

H

\
|

— electrons arranged in shells and subshells. Pt
T i i i < \_ an uncharged atom.
The atomic {proton) number is defined as the number a0 B VTrD cawm.
of protons in the nudleus.
The mass {nucleon) number is defined as the total
number of protons and neutrons.

mass number = proton number + number of neutrons

- g A = Z + N
i/;' \
/ The mass (nudleon) number

is the total number of protons %\ -
\ and neutronsin the nucleus.  / 12

/6'\
o - N i NG e : : : -
/ The atomic {proton) number Lo &J In a neutral atom the numoer
i is the number of protonsin -~ ] of protons and electrons are
{ the nucleus. ) \ equal.
Y / 9 o
.
6 neutrons e

€—— 6 electrons

~@ 6 protons

Carbon: Atomic (proton) number 6: 6 protons and 6 electrons p
Mass (nucleon) number 12:  total 12 = 6 protons + 6 neutrons
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/ MUaT REMEMBER 1 ” MUST REMEMBER

. Protons and neutrons have elat” e mass
of 1.

> The protons and neutrons in the uc us gfve' -
the atom jts ma : ’

S B
SRS ——————

R

» Electrons have a'neghglble (very smaH) mas -

// The protons give the
K nucleus its charge.
\

1
Type of / / \

particle proton  neutron  electron
\ -
Charge +1 0 -1
Mass 1 1 (almost) 0 A neutral atom has no charge
A - because the number of

//The protons and neutrons
\\ give the nucleus its mass.

protons and electrons are
equal - the positive and
negative charges balance out.

ISOTOPES

{1 nMUST REMEMBER f

11+ isotopes are atoms of
i the same element that

different mass numbers means
g different numbers of neutrons
have different masses.
= They have the same

atomic number but 12 C /

{1 different mass 6 1 C

numbers. 6

{ o They have the same. “Carbon-12’
number of protons :

but different numbers
of neutrons. ;; !

(12 - 6) = 6 neutrons

‘Carbon-14'
both have 6 protons

1 Two isotopes of carbon

WORKED EXAMPLE

The atomic number, Z, and mass number, A, V4 A
of two types of atom are shown in the table.
Identify the atoms and give the number of

protons and neutrons in the nucleus of each.

Atom 1 35 81
Atom 2 35 79

Both have atomic (proton) number 35, so they are both bromine.
They are isotopes because they have different mass numbers,

(Atom 1) Bromine-81 contains 35 protons and 46 neutrons (81 - 35).
(Atom 2) Bromine-79 contains 35 protons and 44 neutrons (79 - 35).
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THE MASS SPECTROMETER AND

RELATIVE ATOMIC MASS

THE MASS SPECTROMETER

The mass spectrometer measures the mass of particles, including atoms.

HOW IT WORKS

SeiTerlsehere @nisation: High energy \
electrons hit the atoms.
This causes the atoms to
lose one electron each —
forming ions with a single
accelerator bositive charge. J

) /" Acceleration: Theions )
lightest

particles are accelerated by an

magnetic ‘ medium Qlectric field.
field : | particles -/

jonisation chamber

heaviest
particles

Deflaction: The magnetic
field causes the ions to
change direction. Lighter
ions are deflected more
than heavier ions
-

pump keeps
air out

detector

Detection: The detector
detects ions of a particular

mass. J

Mass/charge ratio (mv/e;

Percentage abundance

MASS SPECTRA DATA

Data can be presented in a table or a graph: ¢ 1004 90.92%
< i

- 80
5

Mass number Percentage abundance 2 60
- * T (]

20 90.92 g
o

21 0.26 g 20
&

o

22 8.82 E / 19 20 21 22 23
L Mass/charge ratio (m/e)

The data shows that the sample of
\_neon contains three isotopes. /

Mass spectrum data fora

N camnle nf nean

R
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RELATIVE ATOMIC MASS

THE RELATIVE MASS SCALE

* Masses of atoms are measured using the relative mass scale:
— Carbon-12 is the standard and its mass is given the value of exactly 12, —
- Masses of other atoms are given values by using this scale and so their

471

masses are relative to carbon-12.

| MUST REMEMBER

the relative mass of one atom of
that isotope compared to’%the
mass of one atom of carbon- 12

of its atomns — taking into account its
isotopes and their abundances -
compared to one atom of C-12.

» The isotopic mass of anisotopeis -~

» The relative atomic mass (A,) of an ';
element is the average relative mass -

| e The Periodic Table
shows the relative
atomic mass of
elements to several
decimal places.

e Naturally occurring
carbon contains small
amounts of 1C so the
average mass of its

“ \atoms is12.01 not 12.

Step 1:

CALCULATING THE RELATIVE ATOMIC MASS OF CHLORINE

work out the | -

Percentage abundance

of 100 atoms
of chlorine | 37

relative mass t Mass number
H 35
( i

”a
75 ’f
2 T P

/'Add these\\

In 100 atoms, 75 have a mass of 35, total mass:

75 X 35 = 26254//

Step 2: In 100 atoms, 25 have a mass of 37, total mass: 25 X 37= 925 < .~
wark out the Total mass of 100 atoms: =3550 .
average ( Divide \\
f by 100
5 storm )I\\'V/r Relative atomnic mass: §1%50_0 =35.5 \\\r ;;;;; s
-
355 4_—4\\/There are more atoms of chlorine-35
c than chlorine-37 so the average mass
A7 of a chlorine atom is 35.5 not 36.

i

WORKED . EXAMPLE 2 :
Calculate the relatwe atomec mass of magnesuum from the followmg data

Isotope Percentage abundance
24mg 78.6
25Mg 10.1
26Mg 1.3
Relanveatom;cmass {78 6 X24)+(10 1X25) +(113 26)_24‘3









