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Quiz 2: Enthalpy

Table 1 gives the enthalpies and lengths of selected chemical bonds:

Table 1 i P P
Bond co (o) 0 | co o0 [co) |(co] 0 co
Bond Enthalpy (kJ/mol) 695 1073 = T 43
Bond Length (pm) 122 113 143

1. Inthe row labeled ‘Bond’, circle the one bond in each box corresponding to the enthalpies and
lengths given.

2. Draw potential energy curves for the bonds above on the axes below. Be sure to label both axes and
any appropriate energies and bond lengths. Clearly label which curve goes with which molecule.
Btenfal Eney (KT/ma
| (@) (pm)

o[) uf'f

127

_33( =1
- 695 1

~ 6073+

3. Breaking a chemical bond is:
a) Always exothermic 4\/

b) Always endothermic

c¢) Sometimes ex othermic, sometimes qndothermic

4. To calculate heats of reaction from bond enthalpies, all reactants and products must be in the gas
phase. Using your answers above and the information below, find the standard heat of formation of

CO,(g) at 25 C..
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C[S,J/z\r[’u?t) & OZ %) - COZ (a) Ol'lnm’ :x b5 AgLf [CUZ)
Clo) -5 C[s,a“f‘“’“&) aMern =~ HS k5ol
C(&) 5 02(6) = (0Z (5) AH-r)o\ z X’?IS kT/M’
X e gt
ol ZA o
T2 [ob (020)) — [zoh(e=0)] =

W to) = HS ¥t = [948 5o ] ~ [ 2> (695 )]
sl (o= HE oMU~ ge(giS) = 177 KT/ e i



5. You accidentally spill ethanol (C,HsOH) on your hand, and it evaporates within 2 seconds. Given the

following reaction

C,HsOH(l) > C,HsOH(g) AHrxn = 42.4 kJ/mol

do you expect your hand to feel warmer or colder 2 seconds after spilling the ethanol? Explain your
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6. Find the standard heat of formation of zinc sulfate at 25 C:
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Zn(s) + 1/8Sg(s) + 20,(g) > ZnSO4(s) AH

using the reactions and energies below:

0] Zn(s) + 1/8Sg(s) = ZnS(s) AH =-183.92 k) = Dl'Ll

® 22n5(s) + 30,(g) > 22n0(s) + 250,(g)  AH=-927.54ks =k,

©250,(g) + 0,(g) > 2504(g) AH =-196.04 ki =y
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Draw a potential energy diagram for the formation of zinc sulfate in the standard state at 25 C. For
full credit, you must (1) label all axes, (2) label reactants and products, (3) indicate the total energies
of both reactants and products, (4) indicate the enthalpy change of the reaction
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