The purpose of this slide is to relate back to the introductory activity on
heat where students were asked to find the amount of heat necessary

to get a sample of water to the boiling point. The definitions of heat
units are also discussed.
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Definition of heat and how it always flows
between objects of different temepratures until
the two objects are the same temperature.
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Introduction of the calorimetry concept. Since water's
properties are so well known (1 cal is the amount of heat
necessary to raise 1 g of water 1 degree Celcius) we use

water to measure how much heat comes out of or goes
into other objects (and chemical reaction).
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The internal energy of an object is comprised of
two parts—how fast the molecules are moving or
jiggling (KE) and how strongly the molecules in
a solid or liquid are attracted to one another
(PE). Intermolecular forces (PE) are like little
springs that hold solids and liquids together.
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The heat necessary to
change how fast the L///—/f

molecules are moving RS T fm
(KE)is given in the green 1 [~ 0~ = H )W

equation. The heat
necessary to overcome PE

energy in a solid or liquid "C" is the specific heat capacity of a
is given in red. Ideal substance and is found in a table or
gases don't have any PE-- measured in the lab. Heats of vaporization or

only KE. fusion are associated with phase changes.




79. How much heat is absorbed by a 2000 kg granite boul-
der as energy from the sun causes its temperature to
change from 10°C to 29‘:(“.3
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Table 16-2
Substamces at 208 K (25°C)
Substance Wj&?‘:)‘n

Waterd) 4.184
Qiquid)
W ateri(s) 2.03

L
‘;a.h:"'(?) 2.01
Ethancl(D 2.44
(grain alcohel)

Aluminum(s) o.897
Granitals) 0.803
Irords) C.448
Laad(s) 129
Sikaris) 235
Goldlis) 129

Note that the mass was given in "kg" and had to be converted to "g" to get
the units to cancel. Also note how the units "g" and "C" cancel, leaving

units of heat, "J."
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Tabla 166
Standard Enthalpies of Vaporization and Fusion

Substancs Formula Ay Oimol) | AH g (i3mol
‘Water H,0 40.7 60
Ethancl CHOH 85 an
Mathanol CH,0H B2 2
Ammanla NH,; 233 5.68

How muoch heat is required to vaporize 347 g of liquid
ethanol at its boiling pomt? AH - = 3.6 klimol

83, How muoch heat is evalved whed of waler con-
denses to a liquid at 100°C7 = =407 klimel
¢, €
. o o g \ O
Heats of fusion and vaporization are given in our (/O
text in kd/mol, so you have to convert mass into 7 o
moles to use this equation. Note that "n" means /i (>\(\\& &

"number of moles'" and it's different than "m"

which means mass.




