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SPCCii:iC heat refers to the capacitg of a boclg to
absorb l’ieat, while remaining in a single Phase.

However, there are other and more complex Possibilities that we now stuclg.

These involve change of “Phase”,

C.g.

Lic]uicis can freeze to give solids
Liquicls €l evaporate to give gases

and the reverse of these Phenomena are melting and condensation.
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Changes of Phase and Latent heat

Solid state (ice, rock) The same matter, in different
Liquicl state (water, lava) conditions exhibits different
Gas state (V8POUI”) CliSPC’”SCCI ash) Phases. Converting from one Phase

to another either absorbs energy

solid

from environment (enclotl’)ermic) or

adds energy to the environment

depos"(ion s\clidify (exothermic).
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ice melts

AQ<0

Need to supplg heat

from neighbourhoocl
warms the
water freezes AQ>0 ,
nelgl’]bourhood
Need to supply heat
water evaporates AQ<O :
from nexghbourhoocl
warms the
vapour condenses AQ>0

neighbourhoocl




Reactions and heat of chemical reactions

Exothermic VEFrSLLS enclo’thermic

C'+ 0y — COy5+ 95 kcalories per mole
€ BASICS OF CHEMICAL

REACTIONS The reaction per mole may be
& Mole contains Na = 6 x1023 described as:
Avogadro’s number of atoms
& Atoms have three numbers 12 grams of Carbon + 32 grams of
& A=mass number Oxygen combine to give 44 gms of CO2
& Z=atomic number and 95 kcalories of heat.
& N= neutron number
Y A=Z+N
@c.g. Carbon has A=12,7=6,N=6 Problem: Calculate the number of Btu of
P4 C.)x.ygen has A= 16.7-8 N=8 energy obtained by burning one tonne of

€ One mole of carbon weighs A coal.

gms and one mole of oxygen
weights 16 gms
€ One mole O2 weighs 32 gms

Solution: 475 Million Btu
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Pressure P

Phase cliagram and latent heat

Gases Coml:)ress. - 8]50 COmPFCSSCS

P V =R Tis the ‘gas law”
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When thermal energy is withdrawn from a liquid or solid, the temperature falls.
When thermal energy is added to a liquid or solid, the temperature rises. However,
at the transition point between solid and liquid (the melting point), extra energy is
required (the heat of fusion).

In going from liquid to solid (freezing), the molecules of a substance become arranged in a

more ordered state. Since the solid is more ordered, it has a lower energy and the excess

energy is released- exothermic in this process.

In going from solid to liquid (melting), the molecules of a substance become arranged in a less
ordered state. Heat energy is needed to “break” the solid’s crystalline order hence absorbs i.e.

endothermic.

In both cases change of state occurs at fixed temperature.

204

The heat of fusion can be observed by measuring the Temperature T

temperature of water as it freezes. If a closed container of L
10
room temperature water at 20 °C is plunged into a very cold i

environment (say —20 °C), the temperature will fall steadily until time 7 in minutes

it drops just below the freezing point (0 °C). The temperature | 4 2 2l 4l
then will rebound and hold steady while the water crystallizes. 00 g
Once the water is completely frozen, its temperature will fall . How the Temp of water changes with time 7 when

- we plunge the water chamber into a cold environment
e

steadily again.


http://en.wikipedia.org/wiki/Temperature
http://en.wikipedia.org/wiki/Temperature
http://en.wikipedia.org/wiki/Melting_point
http://en.wikipedia.org/wiki/Melting_point

