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6 « Thermochemistry

6.3,6.4 NOTES
The enthalpy of the reactants, Hyeactants and the enthalpy of the products, Hproduas depend on the bonding of the
reactants and products. .. nothing else. So, the AH eaction Only depends on the initial and final state of the
reaction, not how you got from one state to another state. It is called a “ale funchen 7

Practically speaking, if we can find several equations that “add up” to the equation we want, the AH;eactions
will add up to the overall AH. Thisiscalled Hocg'c Law

Standard Enthalpy of Formation (AH%): Change in enthalpy that accompanies the formation of
4L mole of a compound from its _2|¢ments  with all substances in their standard states.

Conventional definitions for Standard States:

For a compound:
o The standard state of a gaseous substance is a pressure of exactly 1L atmc ‘aphm’ 2
* For a pure substance in a condensed state (__ 1iq ucl or Scvid ), the
standard state is the pure |\ guid or “colid

* For a substance present in solution, the standard state is a concentration of exactly 4 M
For an element:
* The standard state of an element is the form in which the element exists under conditions of
latwm and _2AS°C

[These constants can be found in Appendix 4 on pages A19-A22 of Zumdahl.]

Compound Formation Equation AH°¢ (kJ/mol)
CHy(g) C(s) + 2Hy(g) > CHa(g) -75
H0(1) Ray ¥ 2 Oggy = H0O(D -286
H,0(g) Hagy ¥ 5024y -7 Ha0i4 -242
COa(g) Cesy —t Ovreay ¥ CO?,(L;) -393.5
CzHq(g) 2l F It > Ghoa -84.7
C3Hs(g) 3Cien Y H Huay = GH5g) -104
CsHio(g) HCsy * 5 My = CyHiciay -125.6

a) Calculate the AHcompustion for CHa:
CHa(g) + 204(g) — COy(g) + 2H,0(l) |
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b) Calculate the heat of combustion, AHcombustion, for ethane, Call4(g)
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o BHTg U’X‘l 1 ' Viu
c) Calculate the cncrgy ?or the rc.a(clion between nitrogen and oxygen to form nitrogen dioxide:———
2NO(g) + O2(g) = 2NO2(g) cvvvvvervverinnns AH =7
Use these two reactions: ___ _ '
reuers Na(g) +0(g) =¥ ZNO(R)hevsrrvrersnsvrvrrimsnsrsssnsesssnsn AH =180 kJ
Na(g) +203(8) X 2NO2(8) Levrvvoevvsssessrsssssssssssssssssssssnes AH = 68 kJ
N0 = Brey H9e A

(AH = ~[12 lf-.ﬂi
el

d) Notice that we do the same thing each time.

If a compound is a reactant...
what do you do to the equation? PEVERSE \T  What do you do to the AH{? %(- \)

what do you do to the equation? TYA\PLE \X What do you do to the AH? X s,

If a compound has a coefficient of 3... O
b

Write the “shortcut version” of Hess’s Law (when using H®y):

AHpa =2 np AR (products) - 5 n, ARG (reackants )

€) Use this shortcut to calculate the AHcombust.on of butane, C4H;o(g).
C%Hlo(%\ +2 02(3) i crp HlO(Q)

AHCum\nusﬁ\m = § ("—\H(- ) +5 (AHF H20) @}'F CyHg \E(AH OJ)
= 06393 5) + 5 (-236) [(-u_s o) + }kbﬂ

- @Z: .4 W/M>
f) The heat of combustion of propane, C3Hg 0 kJ/mol.

Set up the shortcut for the calculation of the AHcombustion Of propane.
Use this information to calculate the AH; of C;H;.

C%Hg(s-) +502t63 -3 CD?(::)-) 4 H—;_O(%
Al ombustion = 3(5‘\( COL) + U (DM by — Mg GHg
-2220.0 = 3 (-343.5)1 4(-28L) — X
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