Announcements
Wednesday, November 04, 2009

Exam 2 will be returned on Monday
Ch 6 MasteringChemistry due this Friday, Nov 6
Exp 10 lab report due next Monday, Nov 9

Materials lists due in D2L dropbox by 5pm tonight
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AH and Hess's Law
Thermochemical state functions like AH are given for a
certain chemical equation, where coefficients = # mol
1. Doubling coefficients doubles AH, etc.

2 Ha(g) +  02(g) — 2H20(g); AH =-483.6kl

4 Hy(g) + 2 0x(g) — 4 H0(g); AH =2 (-453.4k3)=9¢7.265

Ha(g)+ 20:(g) — H:0(g); OH =L(-483415)" 2050

2. Reversing an equation changes the sign of AH

6 H,0(g) — 6 Ha(g) + 3 0a(g); AH ==3 (4634 E3)

z (46F £35S
3. Adding equations adds their AH values

Find AHx, for the foIIowmg reactlon

Use the foIIowmg reactions W|th known AH values:

‘},oﬂ- AH =-283.0 kI

ol ‘” M 04> i(%m)

Sum > 60(’)\ * NO(g\ _— &)7_(0)\4-42 NL(")\ AH+s ~2830

—%(l go.t)
Hess's |a
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Hess's law practice

Find AHx, for the following reaction:

5 02(g) —>+,- AH=?

Use the following reactions with known AH values:

+ ; =

: 2ULg), =- .
22 :@%}N{+/gﬂf AR = ~2CA8 kD)

2@l s gg 40, <) AR 2(1804k7)
3(#3) =_bHy w20, —> o= 3(-4%3.0H)

10H5 + 50, —> 4 N0~ Lo [OH * ~To¢ &3]
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Standard enthalpies of formation

Standard thermodynamic states:
= gases: 1atm
= liquids or solids: most stable form, 1 atm, 25 °C
= solutions: 1 M concentration

Some common standard states:
Hy (g, 1am)  Fe (5) Hg (£)
Cla (9, (atm)  Bra () L (s)
C(graphite) (m\ € Chcamond))

K-S'tAuJard state
Standard enthalpy of formation: AH;°
enthalpy change when 1 mol of a compound is

formed from its elements in their standard states

Write the chemical equation for AHs° of NaCl(s)

Na(s) +@)ca, (s) ~JJ Naco () T

Q]em‘f's tn C'f‘ﬂmb\c& sf«f(s

Write the chemical equation for AH° of NH3(g)
){ Nz(")\ + ;L3— Holg) ey

AHy for any element in its standard state = 0
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Using standard enthalpies of formation

Calculate AH° for the following reaction using standard

enthalpies of formation: stasdacf .o

'
4 NHs3(g) +502(g) — 4 NO(g) + 6 H.O(g); AH° =7

Compound AH{° (kJ/mol)

NHs(g) -45.9
0O2(g) O
NO(g) 90.3

H,0(g) 2418

—_—

AHC i = Z[n AHf® (prod ucts} - Z[n AHf® (reacta nts)]

coef€ P\ from +alde
= %M‘ ("(0-3 €3 /met ) (,,v(,(-qu.g L/ ) Products

\_[,,“m( (- 459 st ) fw’?)] Ractants

l“foé, lc'J-

chéc Page 5




