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Changes in
Matter and
Energy

Chapter5.1

Enerqy is the capacity to do work N

* Thermal energy is the energy associated with
the random motion of atoms and molecules

* Chemical energy is the energy stored within the
bonds of chemical substances

* Nuclear energy is the energy stored within the
collection of neutrons and protons in the atom

« Electrical energy is the energy associated with
the flow of electrons

« Potential energy is the energy available by virtue &))
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Energy Changes in Chemical Reactions

Heat is the transfer of thermal energy between two bodies that
are at different temperatures.

Temperature is a measure of the thermal energy.
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Thermochemistry is the study of heat change in chemical
reactions.

The system is the specific part of the universe that is of

interest in the study. SURSYST |§
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Exothermic process is any process that gives off heat —
transfers thermal energy from the system to the surroundings.

2H, () + O, (9) — 2H,0 () + energy
H,0 (g9 — H,0 () + energy
Endothermic process is any process in which heat has to be
supplied to the system from the surroundings.
energy + 2HgO (s) — 2Hg () + O, (9)

energy + H,0 (s) — H,0 ()

Enthalpy (H) is used to quantify the heat flow into or out of a
system in a process that occurs at constant pressure.

AH = H (products) — H (reactants)

AH = heat given off or absorbed during a reaction at constant pressure
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Hproducls < Hreactants Hproducls > Hreaclants
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Thermochemical Equations Thermochemical Equations
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: Is AH negative or positive? Is AH negative or positive?
£ System absorbs heat & System gives off heat
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6.01 kJ are absorbed for every 1 mole of ice that 890.4 kJ are released for every 1 mole of methane
melts at 0°C and 1 atm. that is combusted at 25°C and 1 atm.

H,0 () — H,0 () CH, (@) + 20, (@) —CO; (9) + 2H,0 ()

The specific heat (s) of a substance is the amount of heat (q) Constant-Volume Calorimetry

required to raise the temperature of one gram of the o—
substance by one degree Celsius.
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The heat capacity (C) of a substance is the amount of heat
(q) required to raise the temperature of a given quantity (m)

of the substance by one degree Celsius. Gsys = Awater * Aoomb * Gren
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Constant-Pressure Calorimetry
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qsys = qwater + qcal + qrxn
qsys =0

O o =~ Ouater * Aea)
o Owater = MSAL

C Oeal = Cca\lAt

Reaction at Constant P
AH = qrxn

No heat enters or leaves!




