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		Empty crucible, g		Crucible  + oxide, g		tare (weight of crucible), g		Crucible  + Mg, g		Mg, g		oxide, g		Ratio,  gMg:gO

		9.049		10.041		-9.049		9.092		0.043		0.992

		9.049		10.041		-9.049		9.092		0.043		0.992

		10.613		11.151		-10.613		11.001		0.388		0.538

		11.175		11.780		-11.175		11.619		0.444		0.605

		11.175		11.780		-11.175		11.619		0.444		0.605

		11.823		12.342		-11.823		12.231		0.408		0.519

		11.971		12.645		-11.971		12.412		0.441		0.674

		12.293		13.150		-12.293		12.853		0.560		0.857

		12.314		13.000		-12.314		12.895		0.581		0.686

		12.699		13.334		-12.699		13.192		0.493		0.635

		12.699		13.334		-12.699		13.192		0.493		0.635

		12.832		13.423		-12.832		13.215		0.383		0.591

		12.887		13.524		-12.887		13.375		0.488		0.637

		12.887		13.524		-12.887		13.375		0.488		0.637

		12.887		13.524		-12.887		13.375		0.488		0.637

		13.001		13.651		-13.001		13.411		0.410		0.65

		13.001		13.651		-13.001		13.411		0.410		0.65

		13.031		13.666		-13.031		13.461		0.430		0.635

		13.125		13.750		-13.125		13.625		0.500		0.625

		13.125		13.423		-13.125		13.625		0.500		0.298

		13.156		13.752		-13.156		13.523		0.367		0.596

		13.156		13.752		-13.156		13.523		0.367		0.596

		13.239		17.411		-13.239		17.208		3.969		4.172

		13.239		17.411		-13.239		17.208		3.969		4.172

		13.450		14.113		-13.450		13.850		0.400		0.663

		13.450		14.113		-13.450		13.850		0.400		0.663

		15.500		16.100		-15.500		15.930		0.430		0.6

		15.553		16.102		-15.553		15.935		0.382		0.549

		15.650		16.031		-15.650		15.954		0.304		0.381

		17.940		18.548		-17.940		18.389		0.449		0.608

		24.780		25.970		-24.780		25.150		0.370		1.19

		13.2499677419		14.1302258065		-13.2499677419		13.8900322581		0.6400645161		0.8802580645
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Chemical Reactions







		Chemical reaction

		Process by which atoms of one or more substances are rearranged to form different substances

		General Rule’s to determine if a reaction has taken place:

		Temperature change (gain or loss)

		Color change

		Odor

		Formation of a gas

		Formation of a percipitate









		Chemical reactions can be written in two forms:

		WORD EQUATION

		Hydrogen gas reacts with oxygen gas to produce liquid water 





		CHEMICAL EQUATIONS

		Use chemical symbols and chemical formulas to describe a reaction

		          H2(g)  +  O2(g)    H2O(l)





           







		       CH4(g)  +  2O2(g)    2H2O(l)  + CO2(g)

		             REACTANTS SIDE            PRODUCTS SIDE

		Symbols of the atoms in the compounds

		Subscripts to tell how many atoms of each element are in each compound

		Coefficients to tell the number of each of the compounds used or produced in the reaction

		+ on reactant side means: reacts with

		+ on product side: in addition to

		  yields, produces, forms

		(s) solid        (l)  liquid        (g) gas

		(aq) aqueous (dissolved in water) 

		(cr) crystalline       (t) tincture (dissolved in alcohol)





		









		Skeletal Equation

		A chemical equation that simply shows the substances involved in a reaction without conserving the Law of Conservation of Matter

		Balanced Chemical Equation

		A chemical equation that shows the substances involved in a reaction while conserving the Law of Conservation of Matter













Steps for Balancing an Equation

		1. Write the skeletal equation

		2. Count the atoms of each element in the reactants

		3. Count the atoms of each element in the products

		4. Change coefficients to make number of atoms of each element equal on both sides (never change subscripts of compounds)

		5. Write coefficients in lowest whole number ratios

		6. Check your work









		             H2  +  O2    H2O









		         C3H8  +  O2    CO2  +  H2O









Classifying Chemical Reactions

		Synthesis Reaction

		A reaction that has two or more substances forming ONLY ONE new substance

		Remember: a substance can be an element or compound

		General form:

		A  +  B   C









Classifying Chemical Reactions

		Synthesis Reaction

		A reaction that has two or more substances forming ONLY ONE new substance

		Remember: a substance can be an element or compound

		General form:

		A  +  B   C

		Example:  H2 + O2  H2O









		Decomposition (Analysis)

		ONE reactant decomposes (breaks down) into two or more new substances

		General form:

		A   B  +  C

		Example:

		CaCO3    CaO  + CO2









		Single Displacement (replacement)

		One single element on the reactant side changes places with the same charge ion in a compound in the reactants to form a new product compound and one different single element

		General form:

		A  +  BC    B  + AC  

		A  +  BC    C  + BA

		Examples:

		Li + NaOH    Na  +  LiOH

		F2 + 2NaCl    Cl2  + 2NaF









		Double Displacement (replacement)

		Positive and negative ions from two reactants exchange places and from two different compounds

		General form:

		AB  +  CD    AD  +  CB

		Example:

		NaCl  + AgNO3    NaNO3  +  AgCl









		Combustion

		A substance containing C and H  or C,H,O reacts with O2 to always form CO2 and H2O

		General from:

		CnHn + O2    CO2  +  H2O

		CnHnOn + O2    CO2  +  H2O



		Example:

		CH4 + 2O2    CO2  +  2H2O

		C6H12O6 + 6O2    6CO2  +  6H2O









		Not all reactions as written take place

		Single and double displacement reactions can be determined by using charts

		Reactivity series for single

		Solubility for double
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Kinetic Theory

		Explains effects of temperature and pressure on matter

		All matter is composed of atoms, ions or molecule	-particles of matter are in constant motion

		Collisions between particles are perfectly elastic

		No change in Kinetic energy

		Energy between particles is transferred

		Happens spontaneously

		High energy transfers to low energy until equilibrium exists

		The distance a particle travels before it collides with another is the MEAN FREE PATH









Pressure

		Effect best described using gases

		Place gas  molecules in closed container

		What happens diagram

		Particles collide with each other

		Particles collide with sides of container

		Collisions with container transfer energy

		Exerts a force

		The force created and the # of collisions causes PRESSURE





		











		Air around us exerts pressure

		Different every day

		Scientists have therefore agreed on a Standard of Pressure at sea level

		101.325 kPa (kilopascals)

		760mmHg, 14.7psi, 1 ATM

		1kPa = 7.501 mmHg











		Measure pressure

		Use a Manometer

		2 types

		Open type

		  atmosphere exerts pressure on a column of liquid (usually Hg) in a U-tube

		Gas studied is connected to tube on other side of column

		Difference in pressures causes the Hg column to rise or fall

		Difference in heights of Hg in U-tube is pressure difference











		Closed type

		Called a BAROMETER

		Atmosphere exerts pressure on a pool of Hg which has a sealed vacuum tube inserted into it

		Tube has a calibrated scale to read the height the Hg will be pushed up the column by the air pressure 

		Measured in mm  (mmHg)

		Standard Pressure will support a column of Hg 760mm at sea level

		Used to calculate actual or ABSOLUTE gas pressure if atmospheric pressure is eliminated











		Absolute pressure calculation



		Atm. Press = 101.3kPa

		If a gas exerts a pressure in an open manometer so the difference in heights is 26.0mm higher on the gas side, what is the gases pressure?



		 26.0mm  1kPa        =  3.47kPa



              7.501mm



101.3kPa – 3.5kPa = 97.8kPa gas pressure



Hon. Read pg.378-382 pg.382 #1-8















		Physical state of matter describes properties of that matter in that state

		State at room temp. & Std.press. depends mostly on bonding in substance

		Ionic- strong charges hold particles together

		Molecular- Van der Waals forces

		High mass usually solid

		N.P. tend to be gases if low mass

		Greater polarity tends to form liquids and solids

		Particle arrangement is important for state











		Solid state

		Definite shape and volume

		Particles occupy fixed positions

		Particles arranged in definite patterns

		Particles vibrate around the fixed points









Liquids

		Distance between particles allows them to slip past each other

		No fixed positions

		Particles appear to vibrate around moving points

		No definite shape- takes container shape

		Has specific volume 









GAS

		Large distance between particles

		Particles can travel in completely RANDOM manner

		No fixed shape

		No fixed volume

		Gas will fill whatever container is present















Temperature and Kinetic Energy

		Most studies of temperature effects are performed on gases

		Speed of gas particles depends on 

		Temperature of gas

		Mass of gas particle

		K.E. is energy of motion

		KE = ½ mv2   











		Particles are in constant collisions with other particles

		Therefore there are many different KE of the particles in a sample

		Take the KE of each particle and find the average energy. 

		Possible?

		So how do we determine the KE of a sample?

		Indicate avg. KE using TEMPERATURE











		Particles are elastic

		No KE is lost because the energy is always transferred between colliding particles

		ENERGY is CONSERVED

		Does the mass of a sample of matter change?

		So what does a decrease in temperature mean

		Particles must be moving slower

		Increase in temperature?

		Particles increase speed

		











		Two substances with same temp. have same K.E.

		Does not mean they have same average velocities

		KE = 1/2mv2

		Less massive particles move faster than more massive



		In theory it is possible to lower the temperature where all molecular motion ceases

		ABSOLUTE ZERO



-273.150C

		Use Kelvin temp. scale 



00K

K = 0C + 273















		Use temperature to determine the flow of energy

		Energy spontaneously flows from warmer (high energy) to cooler (low energy) objects

		When particles collide they transfer their energies until equal

		Transfer of energy is called HEAT

		Measured in joules (J)









Solids

		Study of crystals

		All true solid structures are crystalline

		Crystal

		Rigid body

		Repeating pattern of units of that substance

		Particular geometric pattern

		Repeating pattern called a UNIT CELL

		Arranged in 3D  LD 1347

		Chemical bonding between particles in unit











		All crystals of one substance have the same Intensive physical properties

		Corresponding face angles of 2 crystals of same substance are the same

		Repeating pattern and 3D arrangement determined by chem.bonding between particles

		Ionic cmpds. principally by ratio & radii of ions

		3D repetition of unit cells is a SPACE LATTICE  LD 1348

		14 types of unit cells LD 1349-50













Unit cells

		Ionic compounds

		Pos. ions need to be large enough to not allow neg. ions to make contact with each other and  vice versa

		Positioning allows for max. # of ions to be in immediate surrounding 

		6,8 or 12 neighbors













		3 simplest 3D cells

		Simple cubic

		6 neighbors, 8 total  LD 1351

		Body-centered cubic

		8 neighbors, 9total

		Face-centered cubic

		12 neighbors, 14 total















Closest packing



		Arrangement of atoms of elements

		Hexagonal closest packing(hcp)

		Spheres are closest packed so spheres in 3rd layer are directly over those in 1st layer   LD 1359-63



		Cubic closest packing

		Spheres in 3D are rotated 600 with respect to those in first layer 









Crystal defects



		Dislocations

		2 crystals join together, atoms not perfectly aligned

		Due to missing ions

		Impurities

		Foreign atoms or substances embedded in a lattice

		DOPED- impurities deliberately added

		Semi conductors

		Usually silicon or germanium with arsenic











		Amorphous materials

		Solid but not crystalline

		Disordered arrangement of particles( lack log-range order as in a pure crystal)

		Long lasting form is said to be metasable(glass)

		Do not melt from solid to liquid

		Become more viscous

		Resistance to flow



		











		Allotropes

		Different forms of the same elements



		Atoms in unit cell are arranged differently due to how many atoms they share their e- with



		Graphite and diamonds

		Graphite shares with 3 C atoms	

		Diamonds share with 4 C atoms









Liquids

		Particles slip over each other

		Freezing

		When temp. & pressure are low enough to stop slippage 

		All true liquids have a definite M.P  and F.P.









Vapor

		Gaseous state of a solution that is normally liquid or solid at room temp. (250C)

		If vapor is contained in a sealed container and is opened, there is little chance the vapor would reunite with the liquid or solid form

		Closed container contains a different set of conditions

		In a closed container a point is reached where the # of vapor particles produced equals the # returning to the liquid or solid state

		Therefore a constant  number of particles remain in the various states

		The gas particles strike the containers sides causing pressure











		At this point a EQUILIBRIUM exists

		There is no net change in the # particles in all present phases

		Since there are opposing changes (two or more different states) occurring at the same rate  this is referred to as a DYNAMIC EQUILIBRIUM

		When equilibrium is achieved, the gaseous state is to be saturated (holds all the vapor it can at the surrounding conditions of temp. and pressure)













Physical Change of Liquid to Vapor Equation

		X(l)    X(g)     X = vaporizable substance

		X(l)    X(g)

		X(l)  >  X(g)  reversible change equilibrium



		This happens at a specific Pressure and Temperature*

		*remember the gas will produce a pressure in a closed container











		A change in temperature will cause the equilibrium to shift to the liquid or gaseous state to accommodate the change

		LeChatelier’s Principle

		If stress is applied to a system at equilibrium, the system will  tend to adjust so that the stress is reduced

		Stress is defined as a change in Temperature, Pressure, Concentration or other external forces

		Example:

		Lab: Heat of Fusion of Ice.  Warm water-intro cold ice.



    Shift in equilibrium of ice and liquid as Temp. shifted and equilibrium was reached







Measuring Vapor Pressure

		Use closed manometer exposed to substance under study

		Measure pressure vs. temperature (constant)

		Example:

		H2O has 3.1672kPa at 25.00C

		Substances with low vapor pressure (do not evaporate quickly) have strong intermolecular forces (water)

		High vapor pressure have weak forces (alcohol)

		Ionic compounds do not exert significant vapor pressure due to interionic forces too strong to overcome (NaCl)











		Other liquid properties

		Melting Point (M.P.)

		Temperature at which the vapor pressure of solid and vapor pressure of the liquid states are equal

		Sublimation- substances changes directly from solid to gas

		Deposition- substance changes directly from gas to solid

		Boiling Point (B.P.)

		Temperature at which the vapor pressure is equal to standard atmospheric pressure (101.325kPa)

		Liquefaction of Gases

		Must  have Pressure an a Critical Temperature (Tc)

		Tc- max. temp. at which liquid can exist

		Above this temp. substance will not liquify











		Pressure forces molecules close together

		London forces take effect

		Van der Waals forces can now take effect (short distances)

		Temp. reduction causes the molecules to lose K.E.

		Attractive forces are now sufficient to cause molecules to bind with Van der Waals



		Phase Diagram

		Diagram which shows how states of matter in a system are affected by change of Pressure and Temperature

		Triple Point

		When all three states of a substance exist simultaneously in equilibrium at a specific Pressure and Temperature















Energy and Changes of State

		During a state change, energy is directly being used to break bonds or being given off as bonds form

		Maintains a constant temp.

		Each type of phase change has a given name  (LD1388)

		State changes can be graphed onto a HEATING CURVE















Enthalpy of fusion

		Energy required to melt 1.0g of a specific pure substance at its M.P.

		Represented by DHfus



		Water   DHfus(H2O) = 334J/g









Enthalpy of Vaporization

		Energy required to vaporize 1.0g of a specific pure substance at its vaporization point

		Represented by DHvap



		Water  DHvap(H2O) = 2260J/g











		q= DHm



		q = mDTCp



		Both equations are necessary to calculate the energy required for a substance to increase temp. and change state







35 STATES OF MATTER

Particles of a gas travel in a completely random manner;
‘particles of a liquid appear to vibrate around moving
points; and particles of a solid appear to vibrate around
fixed points.





34 TEMPERATURE AND
PARTICLE MOTION
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Teaching Transparency | Phase Diagfams
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38 ENTHALPY OF FUSION AND VAPORIZATION
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| PRACTICE PROBLEMS

1. An open manometer, such as the one in Figu
with mercury and connected to a container ofhy
mercury level is 62 mm higher in the arm o
nected to the gas. Atmospheric pressure is 9
the pressure of the hydrogen in kilopascals?

2. A closed manometer, like the one in Figur
the left with mercury and connected to a container of
e in the difference in the height of mercury in the twe
ter, mm. What is the pressure of the nitrogen in

e 3. An open manometer connected to a tank of arg
cury level 38 mm higher in the atmospheri
spheric pressure is 96.3 kPa, what is the p
argon in kilopascals?

4. A closed manometer is filled with mercury and
a container of helium. The difference in the he
cury in the two arms is 86.0 mm. What is the
kilopascals, of the helium?

rEVIEW

«c assumptions of the ki- 8. Apply Normal human blood p
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Solutions











		Homogenous mixtures

		Made of small particles

		Atoms, molecules and/or ions









Characteristics

		Homogenous

		Particles uniformly distributed

		Dissolved particles will not come out of the solution

		Liquid solutions are transparent

		Particles of liquid and gas solutions will pass through filters

		Components of a solution are considered to be in a single phase











		Most solutions are a mixture of two substances

		One substance is considered to be dissolved in the other



		Solute

		Substance considered to be dissolved



		Solvent

		Substance that solute is dissolved in









Types of solutions

		Gas

		Consist of gases or vapors dissolved in each other











Liquids

		Liquid solvent in which gas, liquid or solid are dissolved



		Miscible

		Two liquids able to be dissolved in each other



		Immiscible

		Liquids that do not dissolve in each other to any appreciable degree











		Aqueous

		Solutions in which water is the solvent



		Tinctures

		Solutions that contain alcohol as the solvent



		In solutions with two or more liquids, the solvent is the liquid with the greater volume









Solid

		Mixtures of solids uniformly spread  throughout one another at the atomic or molecular scale

		Alloy

		Solid containing two or more metals



		Amalgam

		Alloy in which one of metals is Hg

		









Solubility

		Maximum quantity of solute that can dissolve in a certain (specific) quantity of solvent or a quantity of solution at a specified temperature









Factors affecting solubility

		Nature of solute and solvent



		Polar and nonpolar molecules

		Ionic substances

		Nature of the charges











		Solvent-Solute combinations



		Solvent/solute		form solution?



		Polar/polar			yes

		Polar/nonpolar		no

		Nonpolar/polar		no

		Nonpolar/nonpolar		yes

		Polar/ionic			yes

		Nonpolar/ionic		no











		Temperature



		Solubilities of substances change greatly with temperature



		An increase of temperature generally increases the solubility of a solid



		An increase in temperature decreases the solubility of all gases











		Pressure



		For solids and liquids there is practically no effect on solubility



		Gases- an increase of pressure increases solubility

		A decrease of pressure decreases solubility  



		The escape of a gas from solution is called effervescence









Example of solubility of NaCl in H2O at specified Temp.

		36.0g NaCl      (solute)

		Dissolve in 100.0g H2O    (solvent) at

		Temp. 293K (20.00C)



		Written as

		36.0gNaCl/100.0gH2O at 20.00C









Rate of Solution

		A measure of how fast a substance dissolves



		The quantity of solute that will dissolve during one unit of time

		Seconds, minutes, hours









Factors Affecting the Rate of Solution

		Size of particles



		Concerned mainly with solid solutes where particle size may vary greatly

		Dissolving takes place only at the surface of each particle

		Increased surface area increases rate of dissolving

		How is this accomplished?

		Break solute in smaller pieces(crush) 

		Increase surface area/increase rate of solution











		Stirring



		Brings fresh portions of solvent in solution into contact with solute which increases rate



		Most effective with solids and liquids











		Temperature

		Liquids and solids

		Increased temperature increases rate of solution (dissolving)

		Increase temp. increases the amount of solute that can be dissolved

		Both solubility and rate of solution are increased



		Gases

		Increase of temperature decreases the rate of solution and decreases the solubility











		Amount of substance already dissolved

		If some solute is already dissolved in the solvent, there are less of the solvent particles to do the dissolving

		So the rate will be slower or nothing will dissolve











		The dissolving process

		Start with a solvent and solute

		Example- water and salt

		Water is polar/salt is ionic

		Salt added to water, polar molecules attracted to ions on surface

		Molecules surround ions and isolate them

		Ions surrounded by water molecules are hydrated

		Ions attraction for other ions in crystal are decreased

		Hydrated ions move away from crystal

		Process is called solvation

		Fact- Na and Cl ions react differently with water thus allowing separation: separation of ions called dissociation

		









Energy  Changes During Solution Formation 

		Energy is required to break apart the forces that hold substances together as they dissolve

		When salt dissolves, do you add energy?

		So where does the energy required to dissolve the salt come from?

		Does water have heat? 

		Heat is energy.  The energy comes from the water. Heat is absorbed from the water.

		As the solute dissolves, the solution becomes colder-therefore the process is endothermic.

		Most solution formation is endothermic.  Two exceptions are acids and bases which release energy and are exothermic

		Recrystallization:exothermic:bonds reform ,release energy











Solubility Curves

		Shows how much solute will dissolve in a given amount of solvent over a range of temperatures

		Graphed as grams of solute/100g H2O

		Most solids increase in solubility as Temp. increases

		Gases decrease in solubility as Temp.increases





poster













































Types of solutions

		Saturated solution

		Solution that has dissolved in it all the solute it can normally hold at the given conditions of temperature and pressure

		The undissolved solute dissolves into solution at the same rate dissolved solute recrystallizes into solid solute

		Solution Equilibrium

		Results in no net change in amounts of dissolved and undissolved solute

		Different temperatures will allow more or less solute to be dissolved in a given amount of solvent

		Solutions can contain more than one solute. The solution may be saturated for only one of the solutes









Unsaturated solutions

		A solution that contains less solute than it can hold at a certain temperature and pressure





		A solution which is saturated may become unsaturated with a change of external conditions.  

		Example:

		If the solute is a solid and the temperature increases, the amount of solute able to dissolve increases.  

		The solution is now unsaturated









Supersaturated solution

		SOME solutions under special conditions can hold more solute than is present in their saturated solution conditions

		Made by heating a saturated solution and adding more solute to maintain saturated conditions.

		Solution is slowly cooled and extra solute remains dissolved in solution

		Supersaturated solutions are highly unstable

		If disturbed, the excess solute crystallizes out









Dilute and Concentrated

		Dilute

		A solution in which the amount of solute dissolved is small in relation to the amount of solvent



		Concentrated

		A solution in which a relatively large amount of solute is dissolved in an amount of solvent



		A concentrated solution does not necessarily mean the solution is saturated.  Dilute or concentrated do not tell whether a solution is saturated or unsaturated











		Example:

		37.0g NaCl can be dissolved in 100g H2O at 25.00C



		Only 0.068g PbI2 can be dissolved in 100gH2O at 25.00C



		Therefore a saturated solution of NaCl will be more concentrated compared to the saturated solution of PbI2 which is considered then as dilute









Expressing concentration



		Concentration is defined as:

		A given amount of a solute in moles dissolved in a specific amount of solvent

		There are two methods of dissolving a solute in solution

		Molarity (M)

		Moles of solute dissolved in a known amount of solution

		Measured amount of solvent is added to measured amount of solute in moles



		M = moles solute 



 dm3 (L) solution









		Molality (m)

		A measured amount of solute in moles is added to a measured amount of water in kilograms



		m  =  moles solute



      kg of H2O













Colligative Properties

		A property that is characteristic of the solvent and depends on the concentration but not the nature of the solute

		Changes properties of solvent

		Freezing Point Depression

		Freezing point is lower than normal	

		Ex. Salt on roads

		The greater the amount of salt (increase concentration) the more likely the ice will not freeze at lower temp.











		Boiling Point Elevation

		Boiling point is higher than normal

		Ex. Add salt to water when cook pasta

		The greater the amount of salt (higher concentration) the more likely the water will boil at a higher temp.











		Colloids

		Homogenous mixtures composed of two phases

		Dispersed phase- substance with smaller quantity

		Continuous phase: substance found in higher quantity

		Contains particles that are larger than solutions











		Types of colloids

		Aerosol

		Gas dispersed in a solid or liquid: fog

		Foam

		Liquid dispersed in gas: whipped cream

		Emulsion

		Liquid dispersed in liquid: milk

		Sol

		Liquid dispersed in solid: paint

		Solid foam

		Solid dispersed in gas, liquid or solid: marshmallow, butter, pearls











		Tyndall effect

		Light passing through a colloid will be scattered by the interaction with the larger particles and will not pass through directly as in a solution

		Example: spotlight at night

		Brownian Motion

		Observed movement of particles due to the collisions of particles

		Adsorption

		The electric force on the surface of the colloid causes substances to be attracted and held on to

		Example: scotch tape











		In a colloid, migration of particles can occur if there is an electrical field

		The positive particles attract to the cathode (neg. electrode)

		Negative particles migrate to anode (pos. electrode)

		Process is known as electrophoresis

		Shows proof that colloidal particles are charged

		Semipermeable membranes

		Used to separate ions and colloidal particles (amino acids)

		Ions pass through membrane

		Colloids will not due to large size
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SOLUBILITY CURVES Name

Answer the following questions based
on the solubility curve below.

1.

Which salt is least soluble in water

1507 7
ot 20° C? ' 140 L‘E/ /
13044 /
How many grams of potassium /}
120
chloride can be dissolved in200g o . / /
of water at 80° C? 5 100 j ) /
g 90 y
s %0 \\ // 0
At 40° C, how much potassium 5 /)Q / P
2 5 p
nitrate can be dissolved in 300 g of § o0 "f;\\ &o\ //
water? o N KA
2 s0 T
5 / NaC
Which salf shows the least change g ¥ v
]
in solubility from 0° - 100° C? 30 5= A
20 y- N
B « N
10 b—
At 30° C, 90 g of sodium nitrate is 20 30 40 50 80 70 80 80 100
dissolved in 100 g of water. Is this Temperature (0°C)

solution saturated, unsaturated or

supersaturated?





9.

10.

A saturated solution of potassium chiorate is formed from one hundred grams of
water. If the saturated solution is cooled from 80° C to 50° C, how many grams of

precipitate are formed?

What compound shows a decrease in solubility from 0° to 100° C?.

Which salt is most soluble at 10° C?

Which salt is least soluble at 50° C?

Which salt Is least soluble at 90° C?
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Colloids and Phases

Colloids

- mixtures composed of two phases of matter; the dispersed phase and the continuous

phase.
- an intermediate class between suspensions and solutions.

- particles are larger than atoms, ions, or molecules of solutions.
- particles are smaller than the particles of suspensions.

Colloidal Sizes

PARTICLES FROM ~1 TO ~100 nm IN SIZE USUALLY REMAIN DISPERSED
THROUGHOUT THE MEDIUM.

Suspension- particles are temporarily suspended, and settle out upon standing.

Colloid Chemistry- study of the properties of matter whose particles are colloidal in size
in at least one dimension.

Comparison of Solutions, Suspensions, and Colloids

Type Particle Size Permanence
Solution <1nm permanent
Colloid > 1 nm but < 100 nm permanent
Suspension > 100 nm settle out





Colloids

Colloid — Homogenous mixtures of two or more substances that are not solutions
The substance in the colloid found in the greater amount is the Dispersing medium
The substance in the colloid found in the lesser amount is the Dispersed medium

Types of colloids
Dispersing Dispersed
medium phase Name Example
Gas Liquid Aerosol Fog
Gas Solid Smoke
Liquid Gas Foam Whipped cream
Liquid Liquid Emulsion Milk, mayo
Liquid Solid Sol Paint, ink
Solid - Gas Solid foam  Marshmallow
Solid Liquid Butter
Solid Solid Pearls, opals

Light Scattering of Colloids
(Background Information: In a true solution, if light is shined through it, some light will go through,
and some will be absorbed. This occurs because the particles in solution aren't large enough to
scatter the light) :
= Inacolloid, when light is passed through, the light will be scattered by bigger colloidal
particles. Therefore, the light will be visible. This is known as the Tyndall effect.

Tyndal effect





How Do We Know That Colloidal Particles Exist?
In 1912, Richard Zsigmondy invented the ultramicroscope, which allows people to “see” the Tyndall
effect and colloidal particles.

The Brownian Motion
= Particles of a colloid are in a continuous, random motion

o Discovered by Robert Brown

o Asuspended particle is constantly and randomly hit from all sides by molecules of
another substance.

o Ifthe particle is very small, the hits it takes from one side will be stronger than the
bumps from other side, causing it to jump. These small random jumps are what
make up Brownian motion.

= Abig particle, such as dust will be hit by smaller particles, such as gas.
<The motion comes from smaller molecules hitting the other, bigger parts of
the colloid.

Electric Forces
Solid and liquid surfaces normally attract and hold substances that come into contact with them.
This is known as Adsorption.

= In other words;

o The binding to the surface is usually weak and reversible

Certain solids have the power to adsorb great quantities of gases

Example: Charcoal: has a great surface area because of its porous nature, so it adsorbs large

volumes of gases
Adsorption occurs also in solutions: colloidal particles suspended in a solution may adsorb much of
the solvent

THIS IS NOT ABSORBTION
(In absorption, molecules actually enter the absorbing medium).




nly.

Solubility Curves

ST

Study the solubility curves in the figure, and
then iinswer the questions that follow.

1. What relationship exists between solubility
and temperature for most of the substances
shown?

2. a. What is the exception?

b. What general principle accounts for
this exception?

3. a Approximately how many grams of
NaNO, will dissolve in 100 g of water at
20°C?

b. How many grams will dissolve at 60°C?

4. How many grams of NH,Cl will dissolve in
1 liter of H,O at 50°C? -

5. Ninety grams of NaNOy is added to 100 g of
H,0 at 0°C. With constant stirring, to what
temperature must the solution be raised to
produce a saturated solution with no solid
NaNO; remaining?

Grams of solute/100 g H,0
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6.

A saturated solution of KCIO; was made
with 300g of H,O at 40°C. How much
K105 could be recovered by evaporating
the solution to dryness?

F've hundred grams of water are used to
make a saturated solution of KCI at 10°C.
How many more grams of KCI could be dis-
solved if the temperature were raised to
100°C?

A saturated solution of KNO, in 200 g of
H,O at 50°C is cooled to 20°C. How much
KNO; will precipitate out of solution?

Review Activity

3a.

17-Z




What is the molarity of a solution that contains 0.40 mole of
KBr in 0.5 liter of solution?

What is the molarity of a solution that contains 65.1 g of
NH,Cl n 3.50 L of solution?

What is the molality of a solution made by dissolving 16.9 g
of Na,C(:0; in 2000 g of water?

In how many grams of water would 110 g of NaCl have to be
dissolvi:d to make a 0.20 m solution?

What is the molality of a solution that contains 0.170 g of
K,SO, dissolved in 200 mL of water?
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