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PHYSICAL PROPERTIES OF
METALS AND NONMETALS




Physical Properties of Metal

@ | Properties [ Metals . Non-metals
- @ @ ‘Shiny (lustrous))y Dull ‘ Du\d/\lv) ,
——r Non-lustrous

Malleable Non-malleable

Malleability

Ductile Non-ductile
Heat Good conductor)f Poor conductor of
onduction of heat. . eat
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onduction of¥ Good conductor)/Poor conductor o
Electricity Lof electricity electricity
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Reactivity of some common metals

® ( Potassium ) Most reactive
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CHEMICAL PROPERTIES Ol
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Metal + Oxygen —><Metal Oxide) +— HZc HaTS3

When copper is heated in air it combines with oxygen to
form(copper oxid¢ a black oxide.
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What is the balanced symbol equation for each reaction?

magnesium 4+ oxygen = magnesium oxide
. t &) 3
{ copper + oxygen = copper oxide
| 2Cu + 0, > 2Cu0 )
iron + oxygen = iron oxide
4Fe + 0, -> (2Fe,0, ) J




Metal oxndes are basic in nature . but some metal oxide

such ao both ECIdlg as well

as basnc behaviour\such metal oxide which react with both
acld as well as basis to produce nd are know known

as atmospherlc oxide .

Most(metal oxides are insoluble in water but some of these

dissolve in water n water up to form @ some and
lissolve in water to produce W




Reactivity of metals with water 4l——- 'dl_g J,(f\ﬂ?[ :'& HIY
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® Metal react with water produce‘metal oxide’ and

hydrogen gas | K,

" some metal oxide are sgluble in wat

!Hydroxides.’

cold water leading to immediate ignition of hydrogen gas

, forming metal

otassium and sodium|react violently with

" Calcium react with water is less violent with you all heat

f

not sufficient to catch hydrogen on fire
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Hot water

Mg(OH)Zl‘aq)
- Magnesium hydroxide

Hzl.g;]
Hydrogen
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Aluminium _iron and Zinc do not react with cold or hot water

but they react with steam to form{(metal oxides and hydrogen .
4
g @[ﬁk leadcoppelf,silver)an . 0 not react with water at

all .




(‘ @ Metal reactivity with acid | — 'q\g Jﬁ 3T 3, diu
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@ Metal react with acid to give a\salt andjhydrogen gas
+ _— — =

but hydrogen gas is not evolved when a metal react wit

M acid \this is due to the strong oxidizing nature of the nitric
acid
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Metal + Acid - + Hydrogen
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% Magnesium and Manganese react with \er\ dilute nitric acid,

evolving hydrogen gas .
MV‘]——»!M FNO4 | @




Aqua Regia

' 1 part conc. HNO, parts conc. HCI
Piranha acid>(3 parts conc. H,S0, {1 part H,0,

(30% or less) N—____—
* 50% H,0, or greater can lead to explosions
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Properties of Ionic Compounds

(¥ High Melting and boiling points
(indicating strong bond
strength)

@ Most are@&stallme!&olids at
room temperature

Q ions in a reqgular, gegmetric
pattern (crystal lattice)

O hard, brittle

conduct electrncuty when
molten or dissolved in water

<'( aka electrolyte)
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Occurrence of Metals ]

J

Minerals

the element or compounds which occur
naturally in the earths crust are called
minerals .

Ores
Minerals that contain very high percentage

of particular metal and the metal can be
profitably extracted from it , such minerals
are called ores



Examples of Ores

iron Ore Copper Ore
- .
)
Hematite Magnetite Pyrite Bornite
Zinc Ore
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Sphalerite Zinc Blende Calamine



