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6 « Energy and Chemical Reactions
HESS’S LAW CALCULATIONS
The enthalpy of the reactants, Hyeacans and the enthalpy of the products, Hproauers depend on the bonding of the

reaciants and products... nothing else. So, the A 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 “state function™.

Practically speaking, if we can find several equations that “add up” to the equation we want, the AHeyciions
will add up to the overall AH. This is called Hess’s Law.

Heats of Formation: Write the formation equations for the following. [See Table 6.2 on page 270 of text.]

Compound Formation Equation AH; (kI-mol ")
CHy(g) C(s) + 2Ha(g) > CHa(g) 748
H,0(1) Hogq) + 10ug) — HOw) 285.8
H:0(g) Ueca) * 1 02¢q) —> HJO(Q) 2418
COx(g) Cy + Cetgy — COs¢q) -393.5
CaHe(g) AC¢s) + 3Hacq)y — Glucy 847
CsHs(g) 3Cesy + 4 Hacg) = CiHgey) 222
CiHu(e) 4C¢s) + 5 Hacgy — Culliogq) 1256

Example in class:
Calculate the AHeompustion for CHy:

CHy(g) + 20 — COs(g) + 2H,O

Cy —> Q + '2H2 -(-74.3) 143
Cr 062 — Cm.\g\ - 2435 -if;;
2Ha t 0p = 2 Hidey _alus) 55

b2
a) Calculate the heat of combustion, AHcompusiions for ethane, C;He(g)
Coe +50, — 2C0L + 34:0¢9)

Cathy, — 2C + 3t
2C + 20, — 2¢o

—(-847) %41
2(-343.5 )19

3 (2418 )- 1254

-421.7

e

B + 20, —>3HO




[image: image2.png]b) Calculate the energy for the reaction between nitrogen and oxygen to form nitrogen dioxide:

2NO(g) + 03(g) = 2NO(L) -everrverrrrrrne AH=1?
Use these two reactions:
€7 Na(g) + 0x(g) — 2NO(g) <o AH =TSO
NeAg) +£0:(2) o AH =68 K]
2.0 —190 k3
2RO+ 0 —» 20y —liz 3

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

If a compound is a reactant...
what do you do to the equation? _Yevevse | 4’ ‘What do you do to the AH;? Cl\m\?/. 5:'1»-

If a compound has a coefficient of 3...
what do you do to the equation? i kg 2 Whatdo you do to the AH;? _¥ 3

Write the “shortcut version™ of Hess’s Law (when using Hy’s):
AHiy, = 2 Dl Products — 57 AHp BBATTANTI
Z“ 2 Stk

s

Compound AH; (kI mol ™)
H:0(g) 2418
COx(g) -393.5

CiHio(g) -125.6

c) Use this shortcut to calculate the AHcompugion 0f butane, CyHio(g).
Cyty, 20, —7 4C0, + 5&_‘19_

:QCMS— 0'01—> ;V.;:\(Ba_(, H"LO) — OHe Cuybho
- 4(-343.5) + 5(-241.8) — (~125-6)
= - 2051y L3(meR

d) The heat of combustion of propane, C3Hg , is -2220 kJ-mol ™.

Set up the shortcut for the calculation of the AHeomeusion of propane.
Use this information to calculate the AH; of C3Hg.

C}H’% + S0, — 599—,‘;* qu}g
Ohconpuwton = 3( bl CD:.) + q( Oy tho) — Q-y'(,c.c'sl-fa)

-1220 k3 = Y(ans) + ¢(-2408) — ¥
et (~241.8) + 2220

x = 3(-34>5) + Y ’
= ~l1%0.5 - QL. 1 ¥10 = —Emm
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