Atomic Structure and the Periodic Table
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Elements

The elements, alone or in combinations, make
up our bodies, our world, our sun, and In fact, the
entire universe.

Element
Substance that consists of only one type of atom.

Molecule
has two different atoms.
Compound

substance that consists of more than one type of
element.



Periodic Table of the Elements
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Atomic Structure and the Periodic
Table

1. can describe the parts of an atom

2. can read the element information on the periodic table

3. can describe the reactivity of alkali metals

4. can describe how various types of bonding in different

categories of materials effects their behavior



Periodic 7able

The periodic table iIs a tabular arrangement of
the chemical elements, ordered by their atomic
number (number of protons In the nucleus), electron
configurations, and recurring chemical properties.
The table also shows four rectangular blocks: s-, p-
d- and f- block. In general, with in one row (period)
the elements are metals on the left hand side, and
non-metals on the right hand side.



Periodic 7able

The rows of the table are called periods; the columns
are called groups.
Six groups (columns) have names as well as numbers: for
example, group 17 elements are the halogens; and group
18, the noble gases.
The periodic table can be used to derive relation ships
between the properties of the elements, and predict the
properties of new elements yet to be discovered or
synthesized.
The periodic table provides a useful framework for
analyzing chemical behavior, and iIs widely used In
chemistry and other sciences.



Periodic 7able

All elements from atomic numbers 1 (hydrogen) to 118
(ununoctium) have been discovered or reportedly synthesis,
with elements 113, 115, 117, and 118 having yet to be
confirmed. The first 98 elements exist naturally, although
some are found only In trace amounts and were synthesisd In
laboratories before being found in nature. Elements with
atomic numbers from 99 to 118 have only been synthesis In
laboratories. It has been shown that einsteinium and fermium
once occurred In nature but currently do not. Synthesis of
elements having higher atomic numbers Is being pursued.
Numerous synthetic radionuclides of naturally occurring
elements have also been produced in laboratories



Mendeleev

In 1869, Dmitri lvanovitch
Mendeléev created the first accepted
version of the periodic table.

He grouped elements according to
their atomic mass, and as he did, he
found that the families had similar
chemical properties.

Blank spaces were left open to add
the new elements he predicted would
occur.
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that has the properties of the
element
+» made of 3 basic subatomic
particles
e

neutron - puclous
proton @@ eroten
n
neutron



ATOMIC NUMBER?

The number of protons pE—
found In the nucleus of an 6 —

number
atom C
Or

Carbon
The number of electrons

surrounding the nucleus 12.01
of an atom.




ATOMIC WEIGHT?

<« decimal number on the periodic table — /t /s for
all the atoms of the element

< number of protons plus the number of neutrons —
it’s an average on the table

«» welghted average of all the Isotopes of that
element

< the mass of one atom 1s a whole number

< The number of protons and neutrons in the

nucleus of an atom. (6:

Carbon
12.01 ___ Atomic




APROTON?

atomic number

<« Positively charged particle.

<« Found within an atomic nucleus.

» atomic number

<« whole number on periodic table

» number of protons in an atom of an element

» adoes NOT vary In an element — the same in all atoms of
an element

/430 65.38

Atomic Nurmber \ Atomic Weight

symbol ——- Zn
Electron

(Ar)2d1%4st T Configuration
| w» ZINC

Mame ——




Atomic Mass Unit (amu)

N/

“* metric unit to measure the mass of very
small objects (particles)

< g unit to measure the mass of atoms



THE SYMBOL?

An abbreviation of the
element name.

6

C

Carbon

12.01

— Symbol



THE NUCLEUS?

\/

+* small, dense center of atom
+¢» contains almost all the mass of the atom

+* contains protons and neutrons Nude;- @:P”’“’“
“* The central part of an atom.

Neutron
+¢» Contains most of an atom's mass.

»

&—Electron

/

The Atom

Electrons - {neqative charge)

wrrnund the nucleus

Hucleus:/

Protons { positive charge)
Heutrons {neutral charge)




ANEUTRON?

Uncharged particle.

Found within an atomic
nucleus.




AN ELECTRON?

Negatively charged
particle.

| ocated In shells that
surround an atom's
nucleus.




electrons

« atoms are neutral

@ (1)=0)

+ # of protons = # of electrons

o p x 3 e_



Valence Electrons

QO

The Valence electrons are the
electrons in the outer energy level of

an atom. (@ Q O Q @)
These are the electrons that are @ (&)

transferred or shared when atoms bond
together.

Q



ISOtOpeS
% /SO = same
ss*atoms of the same element with different numbers
of neutrons

s*have different atomic masses but the same atomic
number

**some are stable, some are radioactive (carbon-12
and carbon-14)

Carbon-12 Carbon-14

R
‘h“*

Mass number 7 12 C Mass number 7 14 C
Atomic number ~ 6 Atomic number ~ 6




A 1 1
\'\‘,
N
LV )
290
LY \

6 protons
8 neutrons

6 protons
6 neutrons

6 protons
7 neutrons

Carbon-12 Carbon-13 Carbon-14
(6P+6N) (6P +7N) (6P +8N)
Atomic weight = |2 Atomic weight = |3 Atomic weight = 14

+ Q Proton  (atomic mass =I)
Q Neutron (atomic mass = |)

= ¢ Electron (atomic mass = ()




PERIODIC TABLE

“*How Is the periodic table arranged?
“sarranged by increasing atomic number

FOWS
“»called periods
s»*tells number of electron shells

“*» number them down the left side of the periodic
table — 1 through 7



PERIOD
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Periodic Table of the Elements
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PERIODIC TABLE

columns

s»called families or groups

ss*elements in same column have similar chemical
properties

s*same number of valence electrons



Ui Representative elements SA
2B A 4A 58 BA TA
Transition elements
g Inner transition elements Eﬂ
| = Eﬂ :
g Transition elements =
I I I
- Lantl,haniilie serlies
| I [
- Al:tlinidelserinﬁ




STABILITY

s»»stable number of electrons = 8 In the outermost
shell

++8 valence e-
ss*octet rule

ssexception — 1st shell is stable with 2 e



METALS

1 to 3 valence electrons
s givers of electrons

+» lose electrons

“* make (+) ions

+» left side of periodic table



NONMETALS

5 to 8 valence electrons
+ takers of electrons

¢ gain electrons

“*make (-) 1ons

“*right side of periodic table



PROPERTIES OF
METALS & NON-METALS

Metals Non-metals
Mostly solid Can be solid, liquid or gas
Have shiny appearance Have dull appearance
Good conductors of heat Poor conductors of heat &
& electricity electricity
Malleable & ductile Brittle (if solid)
L_ose electrons share electrons




|ION

ssatom with a charge

“satom has gained or lost electrons
“*gained e = (-) charge

“slost e- = (+) charge

“*(+) 1on = cation

“*(-) 1on = anion



COLUMN 8

Noble gases
“svery stable

“*don’t want to form compounds or bonds

H& L IWHe — THE INERT GASES

(NOBLE GASES)
N QN

ARGON

KRYPTON




COLUMN 7

— THE HALODGEN GROUP —

halogens

“swant one more electron
**most reactive nonmetals
*»*can take an electron from almost anyone

i

A Fluorine! J
oooooooooooooo

LB 3 > causesor ? aaaaaaaaaaa
mmmmmmmmmmmmmmmmmmmmm
iiiiii
Extremely toxic! 0 0
Corrosive! 0 0
% Causes serious chemical burns
\\2} Avoi

Avoid skin and eye contact!
sssssssssssssssss
shower ir{o cccccc rs i g



PERIODIC TABLE

Metals

Metalloids

Non-metals




METALLOIDS

+» Metalloids are elements that

p0Ssess some properties of

metals and some of non-
metals.

¢ The most important

metalloids are silicon (Si) and

germanium (Ge) which are
used extensively in computer

chips.



IMPORTANT GROUPS - IA, ALKAL
METALS

Alkali metals

» hydrogen usually placed here,
though it doesn’t belong ol

% soft, low melting points,Iow  |jisnium
density

s flame tests ® Li=red, Na = Na

yellow, K = violet L
“* very reactive, never find K

uncombined in nature e
s tend to form water soluble Rb

compounds rubidium

Cs
cesium |

Copyright © 2006 Pearson Prentice Hall, Inc.



http://www.webelements.com/webelements/elements/text/Li/key.html
http://www.webelements.com/webelements/elements/text/Na/key.html
http://www.webelements.com/webelements/elements/text/K/key.html
http://www.webelements.com/webelements/elements/text/Rb/key.html
http://www.webelements.com/webelements/elements/text/Cs/key.html

IMPORTANT GROUPS — 1A, ALKALI EARTH
METALS

¢ harder, higher melting, and denser
than alkali metals

s flame tests ® Ca = red, Sr = red, Ba
= yellow-green

¢ reactive, but less than
corresponding alkali metal

+»» form stable, insoluble oxides from
which they are normally extracted

» oxides are basic = alkaline earth
* reactivity with water to form H,,

Alkaline Earth Metals

(4

)

L)

(J

L)

L)
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http://www.webelements.com/webelements/elements/text/Mg/key.html
http://www.webelements.com/webelements/elements/text/Ca/key.html
http://www.webelements.com/webelements/elements/text/Be/key.html
http://www.webelements.com/webelements/elements/text/Sr/key.html
http://www.webelements.com/webelements/elements/text/Ba/key.html

< all diatomic
% Very reactive

«» HX (X = halogen) are all acids

IMPORTANT GROUPS - VIIA, HALOGENS

Halogens
< nonmetals
+» F, & Cl, gases; Br, liquid; I, solid g L
&G e

Fludrine

+ react with metals to form ionic IEES
compounds
bro‘?‘hin

< HF weak < HCI < HBr < HI . d" -
1odine

At

Copyright © 2006 Pearson Prentice Hall, Inc.


http://www.webelements.com/webelements/elements/text/Br/key.html
http://www.webelements.com/webelements/elements/text/I/key.html
http://www.webelements.com/webelements/elements/text/Cl/key.html
http://www.webelements.com/webelements/elements/text/F/key.html

IMPORTANT GROUPS — VIIIA, NOBLE
GASES

- Noble gases
<+ all exist as gases at room

temperature,
<« very low melting and
boiling points
<+ Very unreactive,
practically inert

<+ very hard to remove
electron or add an electron

Copyright © 2006 Pearson Prentice Hall, Inc
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