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Phase Changes

CSCOPE Unit 12 Lesson 02 Day 1

Vocabulary

	Boiling
	
	changing from a liquid to a gaseous state by being heated to the boiling point and being provided with sufficient energy

	
	
	

	Boiling point
	
	the temperature at which the vapor pressure of a liquid is just equal to the external pressure on the liquid

	
	
	

	Endothermic process
	
	a heat absorbing process

	
	
	

	Evaporation
	
	the vaporization of a liquid in an open container

	

	
	

	Exothermic process
	
	a heat dissipating process

	
	
	

	Heat
	
	the energy (total kinetic energy) that is transferred from one body to another because of a temperature difference

	
	
	

	Heat of condensation
	
	the heat released when one gram of a gas condenses back to a liquid at the liquid’s boiling point

	
	
	

	Heat of fusion
	
	the heat required to melt one gram of a solid at its melting point

	
	
	

	Heat of solidification
	
	the heat released when one gram of a liquid changes to a solid at the solid’s melting point

	
	
	

	Heat of vaporization
	
	the heat required to change one gram of a liquid to a gas at the liquid’s boiling point (at atmospheric pressure)

	
	
	

	Kinetic energy
	
	the energy an object has because of its motion

	
	
	

	Melting
	
	changing from a solid to a liquid state by heating or being heated with sufficient energy at the melting point.

	
	
	

	Melting point
	
	the temperature at which a substance changes from a solid to a liquid

	
	
	

	Phase change
	
	a change in the physical state of a substance

	
	
	

	Solidification
	
	change from a liquid to a solid form

	
	
	

	Sublimation
	
	the conversion of a solid to a gas without passing through the liquid state


	Vapor pressure
	
	the pressure produced when vaporized particles above the liquid in a sealed container collide with the container walls

	
	
	

	Vaporization
	
	the conversion of a liquid to a gas at a temperature below its boiling point


Heat is the energy that transfers from one object to another because of a temperature difference between them.

The “universe” is made up of the “system” and the “surroundings.”  The system is the part of the universe on which we focus. The surroundings are everything else in the universe.

	01.  Think about the lab where we put a hot piece of metal into a coffee cup of cool water.  What is the system made up of?
	

	
	

	02. Think about the lab where we put a hot piece of metal into a coffee cup of cool water.  What is the surroundings made up of?
	


Two terms describe the direction heat flows, i.e., from the system to the surroundings or from the surroundings to the system. 

An exothermic process is a process that releases heat to the surroundings. 


Exo – thermic

          “exit”     heat

Since heat is released, the energy content of the  “products” is less than the energy content of the “reactants.”

An endothermic process is a process that absorbs heat from the surroundings. 

Endo – thermic 

             “in”       heat


Since heat is absorbed, the energy content of the  “products” is more than the energy content of the “reactants.”

	03. When a piece of hot metal is placed on a countertop the metal cools down.  Is this an exothermic or an endothermic process?  Explain !
	

	
	

	04. Does the piece of metal have more heat energy before it cools down or after it cools down? Explain !
	

	
	

	05. When a piece of wood burns is this an exothermic or an endothermic process?  Explain !
	

	
	

	06. Does the piece of wood have more heat energy before it burns to ash or after it burns to ash? Explain !
	


Vaporization is a process in which a liquid is converted to a gas (or to a “vapor” – hence the term “vaporization”).  It is an endothermic (energy-requiring) process.

Condensation is the opposite process of vaporization.  Condensation is a process in which a gas (or vapor) is converted to a liquid.  It is an exothermic (energy-releasing) process.

	07. When you sweat, the sweat evaporates. Is this an exothermic or an endothermic process?  Explain !
	

	
	

	08. Where does the heat come from to evaporate the sweat?
	

	
	

	09. Does this process cool your body down or warm it up? Explain !
	

	
	

	10. When you walk through fog, under the right conditions, the fog condenses on your skin. Is this an exothermic or an endothermic process?  Explain !
	

	
	

	11. Does this process cool your body down or warm it up? Explain !
	


Boiling happens when bubbles of vapor form throughout the liquid, rise to the surface and escape into the air. Boiling occurs when the temperature is high enough that particles throughout the liquid have enough kinetic energy to vaporize.

The boiling point is the temperature at which the vapor pressure just equals the external pressure.  Therefore, the boiling point varies with the external pressure.  A high external pressure will cause a liquid to have a higher boiling point than normal and a low external pressure will cause a liquid to have a lower boiling point than normal.

	12. A pressure cooker is an airtight, thick-bodied pan that increases the pressure on the boiling water inside of it. Will the boiling point of the water in the pressure cooker be higher or lower than normal?  Explain !
	

	
	

	13. An autoclave is an instrument used to sterilize medical equipment and supplies by subjecting them to high pressure saturated steam.  It works like a pressure cooker.  Why would this be more effective than boiling to “kill” bacteria, viruses, fungi, and spores?
	

	
	

	14. When cooking hard-boiled eggs at a high elevation (above 3,000 ft.) you have to cook the eggs longer than you would at sea level to get them done right. Why is this?
	


Boiling point is determined by the strength of the forces holding the liquid together.  Polar liquids have stronger forces holding one molecule to another and so they have a higher boiling point than non-polar liquids—it takes more heat energy (higher temperature) to separate one molecule from another.  Non-polar liquids have weaker forces holding one molecule to another and so they have a lower boiling point than polar liquids—it takes less heat energy (lower temperature) to separate one molecule from another. Liquids with hydrogen bonds have even stronger forces holding one molecule to another and so they have an even higher boiling point than polar liquids.

	15. Ethanol and dimethyl ether have the same molecular weight.  However ethanol is polar and dimethyl ether is non-polar.  Which one would have the higher boiling point?  Explain !
	

	
	

	16. CH4, NH3, and H2O all have nearly the same molar mass. However, CH4 is non-polar, NH3 has one hydrogen bond per molecule and H2O has two hydrogen bonds per molecule?

Which one would have the lowest boiling point?  Which one would have the highest boiling point? Explain !
	


Melting is a process in which a solid is converted to a liquid.  It is an endothermic (energy-requiring) process.

Solidification is the opposite process of melting.  Solidification is a process in which a liquid is converted to a solid.  It is an exothermic (energy-releasing) process.

	17. When you put ice cubes into a glass of tap water, the ice cubes melt. Is this an exothermic or an endothermic process?  Explain !
	

	
	

	18. Where does the heat come from to melt the ice cubes?
	


	19. When a hard freeze is threatened, citrus growers in Florida use sprinklers to spray water onto the oranges, lemons, etc., so that the water can freeze. This keeps the citrus fruit from freezing and being ruined.  Is this an exothermic or an endothermic process?  Explain !
	

	
	

	20. Does this process cool the citrus fruit down or warm it up? Explain !
	


A substance’s melting point is the temperature at which the particles have enough kinetic energy to break free from the forces keeping them locked together in the solid.

Melting point is determined by the strength of the forces holding the liquid together.  Ionic substances have stronger forces holding one particle to another and so they have a higher melting point than covalent substances—it takes more heat energy (higher temperature) to separate one particle from another.  Covalent substances have weaker forces holding one particle to another and so they have a lower melting point than ionic substances—it takes less heat energy (lower temperature) to separate one particle from another.

A metal and a non-metal form an ionic bond. Two non-metals form a covalent bond.

	21. Potassium iodide and glucose have similar molar masses.  However, potassium iodide is ionic and glucose is covalent. Which one would have the higher melting point?  Explain !
	

	
	

	22. NaBr and SeCl2 have about the same molar mass.  Which one would have the lower melting point?  

Explain !
	


Sublimation is a process in which a solid is converted directly to a gas without passing though the liquid state. It occurs when the vapor pressure is high enough to bypass the

liquid state.  Sublimation is an endothermic (energy-requiring) process.

	23. Besides dry ice, name two other substances that undergo sublimation

at normal room conditions:
	

	
	

	24. People use dry ice to cool Halloween punch at parties and to put a “fog” over the punchbowl.  Where does the heat come from to sublimate the dry ice?
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