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MatterMatter



ChemistryChemistry
nn The study of matter and how it changesThe study of matter and how it changes
nn MatterMatter –– anything that has mass and takes anything that has mass and takes 

up spaceup space
nn MassMass –– resistance to change in motionresistance to change in motion
nn Two types of matterTwo types of matter--
nn SubstanceSubstance-- PurePure
nnMixtureMixture-- more than one substancemore than one substance



Two Kinds of SubstancesTwo Kinds of Substances
nn ElementsElements-- Simplest kind of matterSimplest kind of matter
nn Can’t be broken down furtherCan’t be broken down further
nn All one kind of atomAll one kind of atom
nn 116 kinds of elements116 kinds of elements
nn Each has a 1 or two letter symbolEach has a 1 or two letter symbol
nn Each behaves differentlyEach behaves differently
nn Everything else is built of themEverything else is built of them



Two Kinds of SubstancesTwo Kinds of Substances
nn CompoundsCompounds-- Made of two elements Made of two elements 

chemically combinedchemically combined
nn Atoms stick together to make moleculesAtoms stick together to make molecules
nn All molecules of a compound are the All molecules of a compound are the 

samesame
§§They mix in the same ratioThey mix in the same ratio

nn Compounds behave completely Compounds behave completely 
differently from the elements that make differently from the elements that make 
themthem



Elements and CompoundsElements and Compounds

Element-
All one atom



Elements and CompoundsElements and Compounds

Molecule-
Different atoms
stuck together



Elements and CompoundsElements and Compounds

Compound-
All one molecule



Chemical FormulasChemical Formulas
nn Tell the type an number of atoms in a Tell the type an number of atoms in a 

moleculemolecule
nn Symbols tell typeSymbols tell type
nn Subscripts tell numberSubscripts tell number
nn Don’t write one as a subscriptDon’t write one as a subscript



Chemical FormulasChemical Formulas

H2O

2 Hydrogen atoms 1 Oxygen atom



Chemical FormulasChemical Formulas

C12H22O11

12 Carbon atoms

22 Hydrogen atoms

11 Oxygen atoms



MoleculesMolecules
nn Most molecules form from different kinds Most molecules form from different kinds 

of atomsof atoms
nn A few elements form molecules tooA few elements form molecules too
nnOO22

nn NN22

nn HH22

nn ClCl22
nn FF22

nnII22

nnSS88

nnPP44



Pure SubstancePure Substance
nn Elements and compoundsElements and compounds
nn Only one kind of molecule or atomOnly one kind of molecule or atom
nn Compounds have specific amounts of their Compounds have specific amounts of their 

elementselements
nn Compounds are completely different from Compounds are completely different from 

their elementstheir elements



MixtureMixture
nn Different substances mixed togetherDifferent substances mixed together
nn Can be in any proportionCan be in any proportion
nn Keeps the same properties as the things Keeps the same properties as the things 

that make itthat make it
nn KoolKool--aid aid 
nnMix something sweet, something wet Mix something sweet, something wet 

and something redand something red
nnGet something sweet, wet and redGet something sweet, wet and red



Two Types of MixturesTwo Types of Mixtures
nn HeterogeneousHeterogeneous--
nn Different from place to placeDifferent from place to place
nn Not evenly mixedNot evenly mixed
nn Chocolate chip cookie, gravel, soilChocolate chip cookie, gravel, soil

nn HomogeneousHomogeneous--
nn The same throughoutThe same throughout
nn Evenly  mixedEvenly  mixed
nn KoolKool--aid, sea water, airaid, sea water, air



Liquid MixturesLiquid Mixtures
nn MiscibleMiscible--
nn Liquids that do dissolve in each otherLiquids that do dissolve in each other
nn HomogeneousHomogeneous
nnGasolineGasoline

nn ImmiscibleImmiscible--
nn Liquids that don’t dissolve in each otherLiquids that don’t dissolve in each other
nn HeterogeneousHeterogeneous
nnOil and waterOil and water



Kinetic TheoryKinetic Theory
nn Kinetic means motionKinetic means motion
nn Three main parts of the theoryThree main parts of the theory
nn All matter is made of tiny particlesAll matter is made of tiny particles
nn These particles are in constant motion These particles are in constant motion 

and the higher the temperature, the and the higher the temperature, the 
faster they movefaster they move

nn At the same temperature, heavier At the same temperature, heavier 
particles move slower. particles move slower. 



States of MatterStates of Matter
nn SolidSolid
nn Particles are tightly packedParticles are tightly packed
nn Stuck to each other in a patternStuck to each other in a pattern
nn Vibrate in placeVibrate in place
nn Can’t flowCan’t flow
nn Constant volumeConstant volume



States of MatterStates of Matter
nn LiquidLiquid
nn Particles are tightly packedParticles are tightly packed
nn Able to slide past each otherAble to slide past each other
nn Can flowCan flow
nn Constant volumeConstant volume



States of MatterStates of Matter
nn GasGas
nn Particles are spread outParticles are spread out
nn Flying all over the placeFlying all over the place
nn Can flowCan flow
nn Volume of whateverVolume of whatever

container their incontainer their in



GasesGases
nn Fill the available spaceFill the available space
nn Particles moving at about 500 Particles moving at about 500 m/sm/s
nn Particles hitting things cause Particles hitting things cause pressurepressure



LiquidsLiquids
nn Spread out on their ownSpread out on their own
nn FluidsFluids-- gases and liquids both flowgases and liquids both flow
nn ViscosityViscosity-- the resistance to flowthe resistance to flow
nn The better the molecules stick to each The better the molecules stick to each 

other, the more resistanceother, the more resistance



EnergyEnergy
nn The ability change or move matterThe ability change or move matter
nn As you add energy to a liquid, the As you add energy to a liquid, the 

temperature goes uptemperature goes up
nn The molecules move fasterThe molecules move faster
nn Eventually they will move fast enough to Eventually they will move fast enough to 

break free and become a gasbreak free and become a gas
nn This is This is evaporationevaporation-- the change from a the change from a 

liquid to gasliquid to gas



Phases ChangesPhases Changes
nn If you change rapidly enough, the gas will If you change rapidly enough, the gas will 

form below the surface an boilform below the surface an boil
nn CondensationCondensation-- Change from gas to liquidChange from gas to liquid
nn As you cool a gas the molecules slow As you cool a gas the molecules slow 

downdown
nn As gas molecules slow down they stick As gas molecules slow down they stick 

togethertogether



Phases ChangesPhases Changes
nn Molecules and atoms don’t change during Molecules and atoms don’t change during 

a phase change a phase change 
nn the composition doesn’t changethe composition doesn’t change
nn The mass doesn’t changeThe mass doesn’t change
nn The volume does changeThe volume does change
nn Only the attractions and motion changeOnly the attractions and motion change



Law of Conservation of MassLaw of Conservation of Mass
nn In all changes, mass cannot be created or In all changes, mass cannot be created or 

destroyeddestroyed
nn All the mass you start with you end withAll the mass you start with you end with
nn It might be hard to countIt might be hard to count



Law of Conservation of EnergyLaw of Conservation of Energy
nn In all changes, energy cannot be created In all changes, energy cannot be created 

or destroyedor destroyed
nn All the energy you put in, you get outAll the energy you put in, you get out
nn It might be hard to countIt might be hard to count



PropertiesProperties
nn A property is a something that describes A property is a something that describes 

mattermatter
nn An adjectiveAn adjective
nn Used to identify the matterUsed to identify the matter
nn Used to distinguish between different Used to distinguish between different 

typestypes



Chemical PropertiesChemical Properties
nn Used to describe how substance reactsUsed to describe how substance reacts
nn How it changesHow it changes
nn By combining with other substancesBy combining with other substances
nnOr breaking apartOr breaking apart

nn Reactivity how a substance combines with Reactivity how a substance combines with 
other substancesother substances

nn Things like flammability, rusting, etc. Things like flammability, rusting, etc. 



Physical PropertiesPhysical Properties
nn Can be observed or measured without Can be observed or measured without 

changing the compositionchanging the composition
nn Melting point , boiling point, hardness, Melting point , boiling point, hardness, 

odor, ability to conduct electricity and heatodor, ability to conduct electricity and heat
nn Density Density –– how heavy something is for its how heavy something is for its 

sizesize
nn Ratio of mass to volumeRatio of mass to volume
nn If the density of substance is less than its If the density of substance is less than its 

surroundings, it floatssurroundings, it floats



DensityDensity
nn Found by dividing the mass by volumeFound by dividing the mass by volume
nn D =  mD =  m

VV
nn Units of g/mL or g/cmUnits of g/mL or g/cm33

nn Water has a density of 1 g/mLWater has a density of 1 g/mL



DensityDensity

D

M

V

Cover up the one you are looking for to 
find the formula for the missing piece



nn A piece of wood has a massA piece of wood has a mass
of 12 g and a volume of of 12 g and a volume of 
16 cm16 cm33 What is its density?What is its density?

nn Steel has a density of 7.8 g/cmSteel has a density of 7.8 g/cm33. How . How 
much would 56 cmmuch would 56 cm33 of steel weigh?of steel weigh?

nn What would the volume of the same mass What would the volume of the same mass 
of water be?of water be?

DensityDensity
M
VD



nn Allow us to identify substancesAllow us to identify substances
nn Allow us to separate substancesAllow us to separate substances
nn Determine usesDetermine uses

PropertiesProperties



nn Two typesTwo types--
nn Physical ChangesPhysical Changes-- no new type of no new type of 

matter is madematter is made
nnAll the molecules stay the sameAll the molecules stay the same

nn Chemical ChangeChemical Change-- a new type of matter a new type of matter 
is madeis made
nnAtoms rearrange to make new elements or Atoms rearrange to make new elements or 

compoundscompounds

ChangesChanges



nn Completely new propertiesCompletely new properties
nn Products are not at all like the reactantsProducts are not at all like the reactants
nn Makes new odor, color, etc.Makes new odor, color, etc.

Chemical ChangesChemical Changes



nn Might look a little differentMight look a little different
nn Keeps original propertiesKeeps original properties
nn Changing phasesChanging phases
nn Making a mixtureMaking a mixture
nn CuttingCutting
nn GrindingGrinding
nn DissolvingDissolving

Physical ChangesPhysical Changes



nn Water molecules break apart and surround Water molecules break apart and surround 
sugar moleculessugar molecules

nn All the original molecules are still thereAll the original molecules are still there
nn Sugar gets so spread out that they don’t Sugar gets so spread out that they don’t 

block lightblock light

Dissolving SugarDissolving Sugar


