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Elements can be classified as: 



Metals 

⦿ Good conductors of heat. 

⦿ Good conductors of electricity. 

⦿ Good reflectors of light when polished (shiny 

luster) 

⦿ Malleable (can be beaten into sheets) 

⦿ Ductile (can be drawn into wires) 

⦿ Solids at room temperature (except Mercury, 

which is a liquid)  

 



Non-Metals 

⦿ Poor conductors of heat 

⦿ Poor conductors of electricity. 

⦿ Do not have the luster of metals 

⦿ May be solid or liquid, but are usually  

gases. 

⦿ Not Malleable 

⦿ Not ductile 



Metalloids 

 

⦿ Have similarities of both metals and 

nonmetals. 

⦿ In most cases, they are like nonmetals 

in their physical properties, but they can 

be made to conduct electricity. This is 

why they are called semiconductors.  



PHYSICAL PROPERTIES OF 
MATTER 

Malleability 



⬜ Malleability is a physical 
property of metals that defines 
the ability to be hammered, 
pressed or rolled into thin 
sheets without breaking.  

⬜ Most metals become more 
malleable as they are heated. 



 
Examples of malleable metals 

are: 
 ⬜ gold  

⬜ silver 

⬜ iron 

⬜ aluminum 

⬜ copper  

⬜ tin 

⬜ indium 

⬜ lithium 

 



PHYSICAL 

PROPERTIES OF 

MATTER 

Conductivity 



⬜ Conductivity is a substances ability or power to 

conduct or transmit heat, electricity, or sound. 

⬜ Metals are usually conductors. 



The electricity can flow 

through this closed circuit 

because it is traveling 

through the copper wires. 



Physical Properties of 

Matter 

Hardness of Minerals 



Using Moh’s Hardness Scale to 
determine the hardness of minerals: 

*If a mineral can 

scratch glass, 

but not a steel 

file, it is likely 

Feldspar. Glass 

has a hardness 

of 5.5. A steel 

file has a 

hardness of 6.5. 

A mineral that 

is between 

these two 

numbers is 

Feldspar, which 

has a hardness 

of 6. 





PHYSICAL PROPERTIES 
OF MATTER 

Color of Minerals 



Color of Minerals 

⦿ Although most people think of color as an 

important characteristic of a specimen, it is 

not very useful in identifying a mineral. 

Color is one of the physical properties most 

commonly used to describe minerals, but it 

is not a very good property to use to identify 

minerals. 

 



Why? 
⦿ Some minerals are nearly always the same color.  

● For example, azurite  is blue and sulfur is yellow. 

⦿ Many minerals come in a variety of colors. These changes 
are caused by slight chemical impurities or through exposure 
to heat. 

⦿ Color can change when the surface is exposed to moisture & 
air.  
● For example, silver tarnishes and iron oxidizes. 

⦿ Some minerals have common names that describe a 
specimen with a certain color. 
● For example, Quartz  

○ rock crystal (colorless) 

○ smoky quartz (brown) 

○ citrine (yellow) 

○ amethyst (violet) 

○ rose quartz (pink) 

⦿ Color can be described as metallic or non-metallic and is 
often described along with luster, though they are 2 different 
characteristics. 



Color Grouping Rock & Mineral Example 

METALLIC 

golden, golden yellow gold, pyrite  

bronze chalcopyrite, nickel ore  

copper, copper-red copper 

silver, silvery-yellow, silvery-

gray, bright silver, dark silver, 

black 

antimony, galena, 

manganite, silver 

peacock feathers, rainbow bornite, peacock ore 



Color Grouping Rock & Mineral Example 

NON-METALLIC 

colorless barite, quartz, rock crystal, selenite 

white, beige, creamy, dirty-white, 

snow white 

calcite, gypsum, muscovite mica, 

quartz, stilbite, talc 

yellow, orange, brown, browny-beige 
barite rose, calcite, cancrinite, celestite, 

jasper, siderite, sphalerite, , sulfur 

green, turquoise green, moss green, 

lime green 

amazonite feldspar, apatite, 

bloodstone, emerald, epidote, fluorite, 

grossular garnet, jade, malachite, 

turquoise 

blue, sky blue, turquoise blue, pale 

blue, steel blue, deep blue 

azurite, celestite, kyanite, labradorite, 

lapis lazuli, sodalite, turquoise 

red, purple, maroon, violet, mauve, 

pink, burgundy, reddish-brown 

almandine garnet, amethyst, apatite, 

dolomite, feldspar, fluorite, halite, 

lepidolite, rhodonite, rose quartz, ruby 

black, brown-black, dark gray, gray 
biotite mica, diopside, fluororichterite, 

hornblende, titanite 



⦿ http://www.mineralseducationcoalition.org/minerals 

 

http://www.mineralseducationcoalition.org/minerals
http://www.mineralseducationcoalition.org/minerals


PHYSICAL PROPERTIES OF 
MATTER 

Luster 



Luster 

⬜ Used to describe the way light reflects off of 
the surface of a mineral 

⬜ Some words used to describe luster are: 
⬜ shiny, sparkly 

⬜ shimmering, opalescent 

⬜ frosted, milky 

⬜ Some other terms used to describe luster are 
explained further in the following chart: 



Words Description Example 

dull / earthy 
very dull, mainly in minerals that are 
porous 

kaolinite, orthoclase 

waxy like the surface of a candle opal, chalcedony 

greasy / oily  looks very slick, like oil or grease nepheline 

pearly like a pearl, play of colors, light talc, muscovite mica 

silky 
has a shiny surface like a piece of silk 
cloth 

some varieties of gypsum, 
kernite, ulexite & in fibrous 
minerals 

glassy / 
vitreous 

looks like glass 
quartz,  
obsidian – "nature’s glass" 

resinous 
looks like freshly-broken shellac, 
usually yellow-brown 

sphalerite 

adamantine 
high luster, almost brilliant, 
"diamond-like" 

sphalerite 

sub-metallic 
silvery or metallic luster but mineral 
is transparent or translucent when in 
small slivers 

hematite 

metallic 
very shiny, like processed metals, 
highly reflective, opaque minerals 

pyrite, gold, silver 



⬜ http://www.mineralseducationcoalition.org/minerals 

 

http://www.mineralseducationcoalition.org/minerals
http://www.mineralseducationcoalition.org/minerals


Physical Properties of Matter 
Streak 



When you press a piece of the mineral 
across a piece of unglazed tile, a powder 
makes a streak across the tile. 
◦ Black tiles are used for light colored minerals. 
◦ White tiles are used for dark colored minerals. 
The color of the powder is not always the 
color you see on the mineral because it 
cuts through the tarnish. 
Streak tests can be done to note the true 
color of the mineral. The streaks on these 
plates are from gold, platinum, and 
copper. 

Streak 



Mineral Streak Color 

Goethite Yellow or brown 

Bornite black 

flourite white 

Sphalerite White, yellow, or brown 

Calcite White 

Quartz colorless 

Biotite colorless 

Graphite black 

Pyrite black 

Hematite reddish 

Magnetite black 

Pyrrhotite black 

Chalcophyrite Greenish black 

talc White to pale green 



http://www.mineralseducationcoalition.org/minerals 
 

http://www.mineralseducationcoalition.org/minerals
http://www.mineralseducationcoalition.org/minerals


PHYSICAL PROPERTIES 
OF MATTER 

Density 



What is Density? 

⦿ Density is the amount of matter in a 

substance divided by the amount of 

space it has. Another way to say this is 

that Density is mass divided by volume. 

 

  
Density  = 

Mass 

---------------- 

Volume 



Important Units of Measurement 

⦿ Remember that mass is the amount of 
matter in an object and that we measure it in 
grams. 

⦿ Volume is the amount of space available in 
an object. It is measured in milliliters or cubic 
centimeters, which are equal.  

 

 

⦿ Therefore,  density is measured in grams per 
milliliter (g/mL) or grams per cubic centimeter 
(g/cm3) 

 

1 mL = 1 cm3 



 

⦿ A box with more particles in it will be 

more dense than the same box with 

fewer particles in it. 

 

 



⦿ Density is used quite 

often in identifying 

rocks and minerals 

since the density of 

substances rarely 

changes significantly. 

For example, gold will 

always have a density 

of 19.3 g/cm3; if a 

mineral has a density 

other than that, it isn't 

gold. 

 

Densities of Common 

Elements and Compounds 

 

 Substance 

 

 Density 

grams per mL 

or cc 

 

 Water 

 

1.00 

 

 Aluminum, Al 

 

 2.70 

 

 Iron, Fe 

 

 7.80 

 

 Gold, Au 

 

 19.30 

 

 Mercury, Hg 

 

 13.5 



⦿ You probably have a feeling for density in the 

materials you use often. For example, sponges 

are low in density; they have a low mass per 

unit volume. You are not surprised when a large 

sponge is easy to lift. In contrast, iron is dense. 

If you pick up an iron skillet, you expect it to be 

heavy. 

⦿ Students, and even teachers, often confuse 

mass and density. The words heavy and light on 

their own refer to mass, and not density. A very 

large sponge may have a high mass, but its 

density is low because it still has a low mass per 

unit of volume. For density, you also need to 

consider the size, or volume, of the object. 



Finding Mass 
⦿ We can find the mass of objects by using a 

triple beam balance. When the pointer 

balances to zero, simply read the locations 

of the riders and add the numbers together.  

200.0g  

70.0g  

+     6.5g  
_______________________ 

 276.5g 



Finding Volume 

⦿ When we find the volume of a rectangular 

object, we simply multiple length x width x 

height. We most commonly use centimeters 

(cm) to measure length, so our answer would 

be in cm3. 

Height = 2cm 

Length = 2cm 

Width = 2cm 

2cm x 2cm x 2cm 

 = 

 8cm3 



Finding Volume 
⦿ When we find the volume of an irregular 

object, we have to use a different method 

known as water displacement. 

The graduated  cylinder is 

filled with 30mL of water. 

Then the object is placed in 

the graduated cylinder and 

the water level rises to 

40mL. The water was 

displaced by the volume of 

the object. Therefore, the 

volume of the object is 

10mL, the difference 

between the two water 

levels. 



Finding Density 

⦿ Let’s assume we 

have measured the 

mass of the 

rectangular object 

and it is 24g. The 

density of the object 

could be found by 

dividing 24g by 

8cm3. The density of 

the object would be 

3g/cm3 

⦿ If the mass of the 

irregular object was 

276.5g and its 

volume was 10mL, 

which we found by 

water displacement, 

then its density 

could be found by 

dividing 276.5g by 

10mL. It’s density is 

27.65g/mL. 



Now  

YOU  

TRY! 


