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Ch. 23 Change of Phase Hewitt Textbook



Change of phase - When matter changes from one state to another by gaining or losing heat energy.



Sublimation



Melting



Evaporation



Condensation



Freezing



Deposition



Change of Phase will only take place at specific temperatures When heat is added (+Q): • Melting point - Temperature at which a solid  liquid • Boiling Point – Temperature at which a liquid  gas.



When heat is removed (-Q): • Freezing point - Temperature at which liquid  solid • Dew point – Temperature at which gas  liquid



Substance



Melting Point (°C)



Boiling Point (°C)



Hydrogen



-259.31



-252.89



Helium



-269.65



-268.93



Nitrogen



-209.97



-195.81



Oxygen



-218.79



-182.97



Ethyl Alcohol



-114



78



Mercury



-39



357



Water



0



100



Sulfur



119



444.6



Lead



327.3



1,750



Antimony



630.5



1,440



Silver



960.8



2,193



Gold



1,063



2,660



Cooper



1,083



1,187



At what temperature will oxygen become liquid?



-218.79 °C At what temperature will gold become a gas?



2,660 °C At what temperature will helium become a solid?



-269.65 °C



Watch States of Matter Video & Answer Questions



To change phase heat energy is needed to.



1) Increase movement (KE) of molecules 2) Increase space between molecules



Ice – Water – Steam



Liquid



Solid



SolidLiquid Mix



Gas-Liquid Mix



Gas



Check your understanding –day 1 3.



During which line segments is there no change in temperature?



4.



If the substance were water, at what temperature would segment B-C occur?



5.



If the substance were water, at what temperature would segment D-E occur? On the molecular level, why is energy added in order to complete a phase change?



7.



On the molecular level, explain why the KE (average temperature) of a substance does not increase during a phase change



1. What is plotted on the x-axis and what is plotted on the y-axis of the graph in model 2?



2. During which line segments does the temperature increase?



Check your understanding – day 2



1)



What is happening to the KE of the molecules in the sample during section 2?



2)



As a substance goes through section (2), what happens to the distance between the molecules?



3)



What is the name of the process happening during section (4)?



4)



What is the melting point of this substance?



5)



When this substance is melting, the temperature of the ice-water mixture remains constant because: a. Heat is not being absorbed b. The ice is colder than the water c. Heat energy is being converted to potential energy d. Heat energy is being converted to potential energy.



Graph from lab



Definition of matter (class activity) 1. Fill in chart – 5 min 2. Write a definition of solid, liquid, gas based on answers to chart – 2 min 3. Include definite (fixed) and indefinite (not fixed) on your definition – 5 min 4. Read definitions to class Solid – Liquid – Gas -



SOLIDS • Nearness of molecules – Neatly arranged – Tightly packed – Molecules cannot move/slide past one another • Motion of molecules – Vibrate slowly – Don’t have a lot of KE



LIQUIDS • Nearness of molecules – No regular arrangement – Little space between each other – Molecules can move/slide past one another



• Motion of molecules – Vibrate faster than solids – Have more KE than solids



LIQUIDS • Nearness of molecules – No regular arrangement – Little space between each other – Molecules can move/slide past one another



• Motion of molecules – Vibrate faster than solids – Have more KE than solids



GAS • Nearness of molecules – No regular arrangement. – Lots of space between molecules. – Molecules can bump from one another.



• Motion of molecules – Vibrate faster than liquids and solids. – have more KE than liquids and solids



PLASMA • In a gas each atom contains an equal number of positive and negative charges; and each atom is electrically "neutral." • A gas becomes a plasma when it is heated up. This addition of energy causes some of the atoms to release some or all of their electrons (free electrons). Therefore those atoms are left with a positive charge (we say they are “ionized). •



When enough atoms are “ionized” the gas becomes a plasma.



The Sun • You see plasma when you look at stars. Stars are big balls of gases at really high temperatures. • The high temperatures charge up the atoms and create plasma.



Ch. 23 Vocabulary • Phase or State of matter – One of the 4 possible states of matter: solid, liquid, gas, or plasma. • Evaporation- Change of phase from liquid to gas. • Condensation- Change of phase from gas to a liquid. • Boiling- When a gas forms bubbles that rise to the surface and escape. • Freezing- Change of phase from liquid to a solid.



• Melting- Change of phase from solid to liquid.



• Freezing point- Temperature at which a liquid changes to the solid state. • Boiling Point – Temperature at which a liquid turns into gas. • Melting point- Temperature at which a solid changes to the liquid state. • Sublimation- Change of phase from solid to gas • Deposition-Change of phase from gas to solid. • Change of phase – When matter changes from one state to another by either gaining or losing heat.
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