


What is thermochemistry?




Phases of Matter

Ay it e 1= R W S il & _J,—A/' (el o e A ;-’ & 5 £ i
» Basic illustration of differences in energy

Physical states



7







Entropy
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If you tossed bricks off a truck, which kind of pile of bricks
would you more likely produce?

Disorder is
more probable
than order.







Kinetic Molecular Theory

1) Increases in temperature cause an increase in the kinetic energy

of molecules Air molecules collide with thermometer,
their enery Is transferred to mercury insile
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Kinetic Molecular Theory

2) ...Leads to an increase in the number of collisions

3) ...Increases reaction rate



Absolute Zero

Therm ameters compare Fahrenheit,

Absolute Zero

Cdsive and kelvin zeales.
Water :
Balls 212 °F 100 *C 373 K
Water
Freezes

e K=°C + 273

Fahrenheit Celsius Eelvin
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Phase Changes

Deposition

Sublimation




Phase Diagram

Pressure

Solid

Gas

Temperature




Triple Point




Phase Diagram




Phase Diagram
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Heating Curve of Water
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Heating Curve of Water
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HEAT ENERGY / TEMPERATURE RELATIONSHIP OF ONE MOLE

(18.015268 g) OF WATER THROUGH ITS PHASE CHANGES
(SPECIFIC HEATS UNDER CONSTANT PRESSURE)
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Baggies Demo

In an exothermic reaction, In an endothermic reaction,

energy is released into the energy is absorbed from the
surroundings as heat. As a surroundings. As a result,
result, the temperature of the temperature of the

the surroundings increases. surroundings drops.




Stored chemical energy

[ )
Al
Exothermic
s ?/‘;., | ¢ 1144‘; //jﬁf.;[‘é‘;’é
e surroundings
Reactants
Energy
released
Products

YAH =&

Direction of reaction

reacrtants

Remember: AH = Hyoqucts .

S ’:'“', /“- - "
/asf,ﬁ;:l orbeg

Energy

e s
&

_ﬂ( S A A (/“f( ~ rﬁ/
from the surrounding

Products

A

Energy
absorbed

AH =&

Reactants

Stored chemical energy

Direction of reaction

actants — Products






zzzzzz

Enthalpy in Reactions:
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products

= . oy L e
 Energy required to start a reaction

%

- Present in ALL reactions



Two Types of Reactions

=) ' re ea' « Energy is absorbed
l'ﬁ///’(/)/th"é’/ """"""""" from the surroundings

activation

Energy

activation

AH= —
heat of
reaction
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Reaction progress

Reaction progress




Catalyst
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Catalyst: Examples
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Specific Heat

Observation:

Different materials heat up at dlffﬂl'

AL 1 kg of Aluminum
1 l\g of Gold *
20°C

200C
Gold heats up about 7 times faster than Aluminum




Specific Heat

Different materials store different
amounts of heat energy:. ’

1 kg of Water 920°C
200C ? t 200C

Water takes about 30 times longer to heat than gold,
meaning it stores about 30 times more calornes.

1 kg of Gold




Specific Heat










Determine the Number of Calories in a

Marshmallow ,
Bomb Calorimeter

lgnition Fuse
BOX— _Wires

' )
Thermometer_ /-] O —

23.00

Sample | Stirrer

Temperature Bomb Stirring
Meter Cell Motor
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