11.2

Temperature and Heat Part 1
What is the difference between temperature and heat? 

	Temperature:

Measures the movement or kinetic energy of particles in a sample.

Units: oF, oC, or K
	Heat: 

IS the energy (both KINETIC and POTENTIAL energy). It can be transferred from one substance to another.

Units: Joules (J)


__________________________________________________: the transfer of energy in the form of heat from a material at a HIGHER temperature to a material of LOWER temperature.


3 methods of heat transfer:

1. __________________________________________ - the transfer of heat by the DIRECT CONTACT of particles of matter.
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___________________________________________- the transfer of heat by ACTUAL MOTION of a fluid (liquid OR gas) in the form of currents.

3. ______________________________________- the heat transfer by electromagnetic waves.

Label the following heating curve: 

Answer the following questions:

1.  Does the temperature increase during melting?
2.  Is energy required for each phase change?
3.  Can both liquid and gas exist at the same temperature?
4.  What must be changed, temperature, heat energy, or both during condensation?
5.  How would you describe the change in the arrangement of particles as heat energy and temperature increase?
Define the terms:

Endothermic –

Exothermic –

Heat calculations when the TEMPERATURE changes

__________________________________________ (c):

· A measure of the capacity of a substance to absorb heat.

· Defined as the amount of energy needed to raise the temperature of 1.0 gram of a substance by 1.0oC.
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The units are J / g oC.
HEAT FORMULA:    


                           q = 

q = heat energy in Joules (J)

m = mass of substance in grams (g)


c = specific heat (J/goC)


ΔT = change in temperature (oC)   
                           ΔT = 


Tf = final temp.











                 Ti =  initial temp. 

SPECIFIC HEAT VALUES OF COMMON SUBSTANCES AT 20°C (J/g°C)

	Air
	1.00
	Ethyl Alcohol, C2H5OH
	2.45
	Mercury
	0.139

	Aluminum
	0.895
	Fluorine
	0.824
	Nickel
	0.443

	Asbestos
	2.66
	Gold
	0.129
	Paraffin
	2.9

	Calcium
	0.652
	Granite
	0.803
	Platinum
	0.134

	Carbon (diamond)
	0.502
	Hydrogen
	14.3
	Silver
	0.233

	Carbon (graphite)
	0.711
	Ice
	2.06
	Stainless Steel
	0.51

	Carbon dioxide
	0.832
	Iron
	0.448
	Steam
	02.02

	Chlorine
	0.477
	Lead
	0.128
	Tin
	0.220

	Copper
	0.387
	Magnesium
	1.01
	Water (solid)

	2.06


	
	
	
	
	Water (liquid)
	4.18

	
	
	
	
	Water (gas)
	2.02


Example 1: How much heat is required to raise the temperature of a 50.0 mL sample of water from 25.0oC to 85.0oC?


Example 2: What mass of silver is present if it requires 225 Joules of heat to increase the temperature from 13.5oC to 45.0oC?
 Melting point: 962 oC    

 Boiling point: 2212 oC

Heat calculations when the PHASE changes
q = mHf


q = heat energy in joules


m = mass in grams

q = mHv


Hf = heat of fusion in J/g
Hv = heat of vaporization in J/g

Heat of fusion (Hf): the heat associated with melting or freezing a substance (loosening IMFs)


Heat of vaporization (Hv): the heat associated with vaporizing or condensing a substance (breaking IMFs)
Table of Heats of Fusion and Vaporization

	SUBSTANCE
	HEAT OF FUSION

(J/g)
	HEAT OF VAPORIZATION

(J/g)

	Copper
	205
	4726

	Ethyl alcohol, C2H5OH
	109
	879

	Gold
	64.5
	1578

	Silver
	88
	2300

	Water
	334
	2260


Which will require more energy, loosening or 
breaking IMFs?

Which will be higher, Hf or Hv?

Which line on the heating curve will be longer, 
melting or vaporizing?

Example 3: How much heat must be added to 75 g of water at 100oC to boil it?

Example 4: If 1500 J of heat energy is added to a block of ice, how many grams of ice will melt?


