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Totally Epic AP Chem Review: Thermochem Basics!

Thermochemistry: deals with the _¢, 0 ¢ 6! y changes that occur during chemical reactions.

Temperature: measure of the average \’li nedic energy of the particles of a substance

> Temperature is an in’si. 0ns 0, property: amount of matter doesn’t affect it!

- The Kelvin temperature is directly {5 opof | i{) nal  tothe aVe(age. kinetic energy. For
1 "4
example, doubling the Kelvin temperatt‘:re doubles the average kinetic energy.

= As absolute zero is approached (o K), the particles approach zero kinetic energy.

A Maxwell-Boltzmann distribution shows how the particles at a high temperature have greater kinetic
energies than those at a low temperature.
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Thermal energy: internal energy &f an object due to the E | neji (. energy of its particles
Heat (q): amount of thermal energy Jf'(vm S[(\ eff e(L from one object to another

= heatisan Qﬁfh?),\ﬁi‘l 2 ___property (depends on how much of a substance you have), unlike temperature.

- Heat always flows froma W aling objecttoa (O oles object.

In thermochemistry, the universe is divided into two ha)@s: el LAY

a. the © ‘ﬁhﬁf"‘ : the substance of interest

b. the Swu(foundin q5 : whatever is outside the system
J

Specific Heat Capacity (C): amount of heat (energy) required to raise temperature of 1 g of a substance by 1K (1°C)
I

J
-2 Units are or—
g’C gK

= Metals have relatively l o\ specific heats - relatively less energy is required to raise their temperatures.
=> Water has a relatively \m%‘n specific heat - requires much more energy to achieve a similar temp change.

quantity of heat supplied

Specific Heat Capacity (C ) =
s s PASIYIS) (mass of object)(temperature change)

Substance Specific Heat (J/g - K)
Al 0,402
H,O (1) 4.184

Glass 0.54




How to calculate heat transferred: mCAT! %? A

q = mCAT

5‘\&
g = heat transferred ‘
m = mass of substance
¢ = specific heat capacity b d
AT = Thinai— Tinniat= change in temperature

Direction of

AT Object | Sign of AT | Sign of g Heat Transfer

Increase + + Heat transferred

into object

Decrease - - Heat transferred

out of object

Enthalpy Change (AH): amount of energy r:\"ioS orved or ft\ﬂ aSe OL asheatbya
system when the pressure is constant; measured in units of j»-/rnol (¥ = J
q ™ol ryem

N
Dok MM AH.., = ~——
s ™ mol, .,
= Enthalpy change can be applied to physical or chemical changes

)
2> Tl'{e magnitude of ewbé;,ﬁgy change is directly proportional to the ™ ok ¢S ofreactants and products
involved in the change, ' NoT 25,

= the sign of enthalpy change (+ or -) indicates direction of energy flow

Standard Enthalpy Change: (AH®): enthalpy changed measured at SJ(G ndard conditions
¢ Thermochemistry standard conditions are N OV the same as gas laws STP

e Thermochemistry standard conditions are: _ S°C  and_ 1 atm

Enthalpy Changes of Different Types of Reactions

You will encounter a variety of Su l)g(li’ [ pJ( ) following the AH, however, they are simply indicating a
See Ot{‘ G type of reaction or change of state.

Examples

AH, .= Enthalpy of Combustion (Heat Energy Released during Combustion Reactions)

AH

weue = Enthalpy of Neutralization ~ (Heat Energy Released during Acid-Base Neutralization Reactions)

AH_, ., = Enthalpy of Solution (Heat Energy Released/Absorbed Dissolving a Solute in Water)
AH,,, = Enthalpy of Vaporization (Heat Energy Absorbed to Convert from Liquid to Gas Phase)
AH;“ = Enthalpy of Fusion (Heat Energy Absorbed to Convert from Solid to Liquid Phase) .

ﬂH; = Enthalpy of Formation (Heat Energy Released during Formation of 1 Mole of a Substance)



Two Thermochemical Reaction Types

Endothermic + A}

Exothermic -AH

Energy is t\L‘Sif‘i'\af’(:‘\ (“9.} Sﬁ‘ﬂm,)

Energyis (¢lpcCed  (by S\ji'h’f"*)

+g/mOlxn = +AHwxn

—quolm = -AHmn

Form new budg/aﬁm(,’ho\ns

R T
Energy appearsin ¥Ye A T4n 1

Energy appears in vodueks
¥

lnd (YF\

The energy addeg\(for endo AND exo) will always be

poSiive valny
i

Endothermic Reaction

Energy ————»p

Direction of reaction

Exothermic Reaction

Energy ————————>

wrection of i

Thermochemical equation: chemical equation that includes the U\"(L-ﬁ\gé change

Let’s Try! Complete the chart below.
Equation with Separate AHxn Thermochemical Equation Endo- or
exothermic?
1D >Co.+20 0 AW - BT CHs+2 0; = CO; +2 H:0 +890 kJ
CH:., % 2 2 z el (X P /X0
H.O(1) > H:0(g)  AHvap = 44 K/MOln Wy kT +H,0, H.0, 9\ erdo
2CHs+7 02> 4C0;+6 H,0 AH’mn=-3120 kJ/molnn erco
A

ACM ¥ F0, 2 1CD, £ GH, O+ 2120 kT
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Energy Stoichiometry! @)

Enthalpy is commonly measured in kJ/molrn, but what is a mole of reaction?

1 molxn = 1 mole of reaction = stoichiometric # of reactants/ products

For the combustion of ethane: 2GHe+70,54C0,+6H,0 + 2120 T
When 1 mole of reaction has occurred,

. Q_ mol of G;Hs reacted . _}i__ mol of CO, were produced
e 3 molof0,reacted o _(p mol of H,0 were produced
e 3170 KT ledt relossd
Luckily for us, the enthalpy of a reaction, when measured in kJ/molxn, canactasa Convedlioh factor
between the amount of chemicals which react and the energy that is absorbed or released by the reaction!

Example 1: Give the following reaction, 2 Fe + 3 CO, — 3 CO + Fe,0; (AH = +25 kJ/molen) what energy change occurs
when 6.00 moles of carbon dioxide react?

(G, 0D ™o\ CO ol e '
™ | el x -gi—g— =15D.D k7T aksorbedl

3mol €O, 1 Melpu,

Example 2: Give the following reaction, N, + 3 H, — 2 NH; (AH = -324 kJ/molixn) what mass of hydrogen must have .
reacted if 525 kJ of heat energy were released?

~525 K3 \odege  30el Hy 5 2.0\l 3 s
" £ Oy ™

‘ lf\w‘Hz_

-9, R
» %D{j 5
(eheaSeds -324 kT 7 rxm




