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One problem ...

PATH. The amount of energy required for a process depends on how the process is carried
out.

Example: Driving from Florence to Columbia. How much energy is required? (gas)

2000 Jeep Cherokee vs 2008 Toyota Prius. The Jeep will use much more

fuel than the Prius even though they start and end from exactly the same

place. So the fuel usage is what we call a PATH FUNCTION, while the
location is a STATE FUNCTION.

- 50 the heat of reaction depends on how the reaction is done.

- we need (for reporting) some kind of standard condition. At constant pressure, we
can define a state function called ENTHALPY (H)

H=U+PV
A }"\ = Q Cuacke~l (r ressure

... we record the "enthalpy change of reaction” in our data books.

AH



“*SINCE the enthalpy change does NOT depend on path, this means that we can use standard values

for enthalpy to predict the heat change in reactions that we have not tested in a calorimeter.

THERMOCHEMICAL EQUATIONS

- is like a regular chemical equation, except that phase labels are REQUIRED and the
enthalpy for the reaction is given along with the equatfion.

CHq (O LHy £+ L\D'L(:D —> 3 COL(S\A\— 3H,00¢) AR =—1%006 kT

- Why are phase labels required? Because phase changes either absorb or
release energy.

A H= -1€00 k3 ... what does this mean?

= —\k0d KT We treat the enthalpy
L i\ CHyCOCH3 change as if it's
Y ( 09 = — V€00 kT another product of
nU

the reaction!
Upol COq = —\§00 KT

?) o\ H'),O = ——\%Ud K
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(Mo (0 Lty (1) + MO g) — 30, (o)« 3H000) 5 AR ==1%00 kT
What would be the enthapy change when 25 g of water are produced by the reaction?

1 - Convert 25 grams water to moles. Use FORMULA WEIGHT.
2 - Convert moles water to enthalpy change. Use THERMOCHEMICAL EQUATION.

(D H,0-Hz 2% | 008 @’gmo\l—lzo:~l%oo kD
O, | X [§-00
1%.016 9 Hy02mol H,0
1 This reaction is EXOTHERMIC!
7S HQOXM\ Ha0 =\1800k3J - |—%320 kT (negative sign for enthalpy
J \%,oléa Ho0 3 mol Hyd change)
© @

A few more terms related to enthalpy:

- Enthalpy of vaporization / heat of vaporization: The enthalpy change on vaporizing one mole of a
substance. (from liquid fo vapor)

- Enthalpy of fusion / heat of fusion: The enthalpy change when a mole of liquid changes to the solid
state.

/T\\ Phase changes require energy, too!



10 Example problems: FORMULA WEIGHTS in g/mol
1,616 3L.00 1%.070 in purple
LHi ()~ O (4) —> 2H10(g) § AH= —H%H k3

Calculate the enthalpy change for the combustion of 1.00 kg of hydrogen gas.

1 - Convert 1.00 kg hydrogen gas to moles. Use FORMULA WEIGHT.
2 - Convert moles hydrogen gas to enthalpy change. Use THERMOCHEMICAL EQUATION.

(D’Z,owﬂf-lz: mol Hy @ Zmsl Hy=~lgl kT K g = \03

& | H
ook, Hy v 09 mel M2 —HY kT [ =
VO Ng 3 0'53H1Y2mo\|'|2 1706006 k7D per L<3 B,
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" Uit (g)« 5041g) —> YO () + 6H0(s)  AH=~906 kT

What is the enthalpy change when 180. L of nitrogen monoxide are formed by this
reaction at 25.0 C and 1.50 atm pressure?

1 - Convert 180. L of NO to moles. Use IDEAL GAS EQUATION.,
2 - Convert moles NO to enthalpy change Use THERMOCHEMICAL EQUATION.

O pPy=nRT|P=1-S0atym R=0.0%206 L utm
h=PV |Vvziss.L nof <k
ﬁ _‘_:16100(:27%.21,<
Y\Na_— <| SOm‘I’W\j( SO, L)
L~ at o
(00§06 L0 ) (196,72 k)

n s)

QO Hmy) NO=—=706 kT

TNTUE216YT mol WOx =706 kT _|- 2040 kj\
Yol MO
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Q He (5) x50, (g) —> 3C0,(q) tH H0(g) ; AH= ~2043 3
Calculate the volume of propane gas at 25.0 C and 1.08 atm required to provide 565 kJ of

heat using the reaction above.

1 - Convert the energy requirement to moles of propane. Use THERMOCEHMICAL EQUATION.
2 - Convert moles propane to volume. Use IDEAL GAS EQUATION.

O ma\ ( H — —2043 kj A bit about signs: 565 kJ is the amount of energy that
needs fo come out of the chemical reaction.

So from the reaction’s point of view, the energy requirement
s -565 kJ.

= 0.276SSHOEI msl (5 Hy

m b\ (_3Hg

—2o43 k)

@ PV=nRT | n=0.276534 0% msl (Hy  P=1s0%ctm
V=nRT | p= 0, 04200 Lostm

~ 563K J X

p molee | = 25:0°C=29%.2k
Lot
[ =0 27LSSHOEDN sl (3Hg) (0. 08206 T&2)(21%.2 K)
(Vo0% atm)

=[6.27 L oF (4Hy ot 250% 1,0% abnm |
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END OF CHAPTER 6



