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6.2 - Enthalpy and Calorimetry

ENTHALPY

heat absorbed. or
lost in a chemical
reaction under

heat loss
constant pressure

in open systems
. heat absorbed the pressure in

S the system

/ v ‘ remain constant

Enthalpy (H)

Enthalpy is heat gained or lost during a reaction
under constant pressure.

So far we have discussed energy change during a
process.

Since AE = g + w and w = -PAV, we can substitute
these into an enthalpy expression:

AH = AE + PAV
AH=(gtw)—w
AH=gq

So, at constant pressure, the change in enthalpy is
the heat gained or lost.

Enthalpy of Reaction

The change in enthalpy, AH, is the enthalpy of
the products minus the enthalpy of the reactants:

AH=H

products H, reactants

CHy(g) +204(9)

1. Enthalpy Example
Consider the combustion of propane:
C3Hy(g) +50,(g) — 3CO,(g) + 4H,0())
AH=-2221Kk]J

Assume that all of the heat comes from the
combustion of propane. Calculate AH in which 5.00
g of propane is burned in excess oxygen at constant
pressure.

AHl = AHZ =
> | =890 k] 890 kJ
£
£
=
=

CO,(g) + 2 Hy,O()
1. Enthalpy Example

Since the equation reports the enthalpy of one mole
of propane reacting, we must calculate moles of
propane first.

1mol C,H,
5.0gC,H, oo 37

o5 = 0.113mol C,H,
44.11g C,H,

Then, multiply that by the energy associated with the
balanced reaction:

0.113mol C,H, S22 e

1mol C,H,

Calorimetry

Science of measuring heat.

Specific heat capacity:

The energy required to raise the temperature of
one gram of a substance by one degree Celsius.

Molar heat capacity:

The energy required to raise the temperature of
one mole of substance by one degree Celsius.
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Calorimetry Calorimetry Math

If two reactants at the same temperature are mixed Energy lost or gained (heat: q):

and the resulting solution gets warmer, this means s = specific heat capacity (J/°C-g)

. S . . — m = mass of solution (g)
the reaction taking place is exothermic. q=semeAT AT = change in temperature (°C )(final-initial)
An endothermic reaction cools the solution. AP Equation [Note: °C and Kelvins (K) are interchangeable:
a 1°C change is the same as a 1 K change.
gimmmm When solving calorimetry problems, it is important
A Coffee—Cup v to watch your signs of q.
Calorimeter Made of . For instance, the sign of q for a hot item entering
Two Styrofoam Cups " cold water will be negative for the process, and the
=i >§h§:ﬁwm sign of q for the water will be positive.
F The magnitude of heat exchange will be the same for
I~ sirer both (assuming that the surroundings don't absorb
heat).
Calorimerty Examples Calorimerty Examples
2. A 100.0 g sample of water at 90°C is added to a 3. A 100.0 g sample of water at 90.0°C isadded to a

500.0 g sample of water at 10.0°C.

100.0 g sample of water at 10°C. .
The final temperature of the water is:

The final temperature of the water is:

a) Between 50°C and 90°C a) Between 50°C and 90°C
C) Between 10°C and 50°C C) Between 10°C and 50°C
Explain your choice. c) Between 10°C and 50°C. Again, both samples

are water, but the 10°C sample has five times the
mass, so it will have more impact on the final
temperature.

b) 50°C. Since both samples have equal mass
and are both water, it is reasonable that the
resulting temperature is exactly between the
original temperatures.

Calorimerty Examples

Calorimerty Examples
4. Calculate the final t y t If)th ¢ _ 5. You have a Styrofoam cup with 50.0 g of water at
- Calculate the final temperature of the water (s = 10.°C. You add a 50.0 g iron ball at 90. °C to the

418 J°Cm). water. (s = 4.18 J/°C-g and s, = 0.45 J/°C-g)
Remember: heat lost (-q) by one substance equals
heat gained by another (+q).

heatlost = heat gained

—soemeAT =+soms AT

Calculate the final temperature of the water.
heat lost = heat gained

—semeAT =+someAT

J J
J . J . —045——50.0g+(T, —90:C) =4.18-
- 4_18@-100.0 g1, —90:C) = 4.18@-500.0 g7, -10:C) Cg (% ) Cog

(1, -90:C) =5(T, ~10°C) ~(1, -90:C)=9.29(1, -10-C)
T 900 C=5T. —50°C ~T, +90°C =9.9T, -92.9°C
S B ) .

— 6T, =-140:C T -13°C -10.297, =-182.9°C T, =18°C

S

50.0g4T, ~10°C)
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Homework

Read 6.3 in your textbook.

6.2 Problems in your Booklet
Due: Next Class.
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