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5.38 - )
At constant volume (AV = 0), AE = q,. According to the definition of enthalpy, H = E + PV

;?I'EH T__&E i A(PV)" For an ideal gas at constant temperature and volume APV = VAP =
- n. Forthis reaction, there are 2 mol of gaseous product and 3 mol of gaseous reactants

An =-1. Thus VAP or A(PV) is ne i i .
gative. Since AH = AE + A(PV), the negative A(P
means that AH will be smaller or more negative than AE. ’ e

5.50  Following the logic in Solution 5.49, the dissolving process is endothermic, AH is positive.

The total mass of the solution is (60.0 g H,0 + 3.88 g NH,NO,) = 63.88 = 63.9 g. The
temperature change of the solution is 23.0 - 18.4 = 4.6°C. The heat lost by the water is

63.88 g H,0 % x 4.6°C x —KJ

g
_Thus, 1.2 kJ is absorbed when 3.88 g NH,NO,(s) dissolves.

+1.229kJ 80.05 g NH,NO,
3.88 NH,NO, 1 mol NH,NO,

=1.229=12kJ

= +25.36 = +25 kJ/mol NH,NO, -

—5.51 Analyze/Plan. Follow the logic in Sample Exercise 5.8. Solve:
Gy = ;AT =30.57°C - 23.44°C = 7.13°C

ooy = L-004KY  7.13°C = 56.00 = 56.0 kJ

o

At constant volume, g, = AE. AE and AH are very similar.

-56.0 kJ

__~S6.0kJ - 55454 =.25.5 klig CeH,0
2.20g C4H,0, B

AHpqy = AE = Qo = oo =

g 108.1 g CH,0
AH, = —25.454kJ) 9~6"472 _ 5 75 x 10° kd/mol C4H,0,
19 CgH,0, 1 mol CgH,O,

557 (a) Analyze/Plan. Arrange the reactions so that in the overall sum, B appears in both
reactants and products and can be canceled. This is a general technique for using
Hess’s Law. Solve:

A=>B AH=+30kJ

B=>C AH = +60 kJ
A=C AH = +90 kJ

(b) A
AH | =+60 kJ

AH | =+80kJ

B

AH T: +30 kJ

A

Check. The process of A forming C can be described as A forming B and B forming C.

109

1000 J ‘PS
H ([

et 3 b as
e e AT

Sl ..-'-..;..l .



AH = 3/2(-483.6 kJ)

- 3H,0(9)
560  3H,(g) + 3/2 0,(9) 2 AH = 1/2(-284.6 kJ)

0,(g) = 3/20,9)

: = TkJ
3H,(g) + Oy(@) = 3H,0(g) AH =-867
567 (a) 112 Ny(g) + 3/2 H(g) > NH(g) . .AH_ =-8029kJ
(B)  1/8S,(s) + O,(g) - SO,(g) _ AH{ = -269.9 kJ
(€} Rb(s)+1/2 Cly(g) + 3/2 O,(g) RBCIOJs) - AH =-392.4kJ
(@) Nyfg) +2H,(g) + 3/2 0,(g) > NH,NO(s) AH_ =-3656 k)
5 Thermochemistry Solutions to Exercises
568 (a)  1/2Hy(g)+ 1/2 Bryl) - HBr(g) AH =-36.23 kJ
(b)  Ag(s) + 1/2 Ny(g) + 3/2 O,(g) - AgNO,(s) AH, =-124.4k)
(€)  2Hg(l) + Cly(g) = Hg,Cly(s) AH; =-264.9 kJ
(d)  2C(s, gr) + 1/2 O,(g) + 3H,(g) = C,HOH(l) AH, = 277.7kJ



5.50

M_ Mo...w;ﬁ:_ volume (8V = 0), AE =q,. According to the definition of enthalpy, H = E + PV,
m_..._a bx = AE + EnS_, Fer an ideal gas at constant temperature and volume APV = VAP =
- n. For this reaction, there are 2 mol of gaseous proeduct and 3 mol of gaseous reactants,
4n =-1, Thus VAP or A(PV) is negative. Since AH = AE + A(PV), the negalive A(PV) term
means that AH will be smaller or more negative than AE.

Follewing the logic in Solution 5.49, the dissclving process s endothermic, AH is positive.
The total mass of the solution is (§0.0 g H;O + 3.88 g NH,NO,) = 63.88 = 63.9 g. The
temperature change of the solution Is 23.0 - 18.4 = 4.6°C. The heat lost by the water is

63.88gH,0x 4184« ggec« 1K = q229=12k
1g+°C 1000J w <
“Thus, 1.2 kJ is absorbed when 3.88 g NH,NO(s) dissolves. o o
ko

+1.220kJ  BO.05gNHNO,
3.88NH,.NO,  1mol NH,NO,

= +25.36 = +25 kJ/mol NH,NO,

——551Analyze/Plan. Follow the logic in Sample Exercise 5.8. Solve:

Qs = oy AT =30,57°C-23.44°C=T7.13°C
Qs = q,mm._m_a X 7.13"C = 56.00 = 56.0 kJ
At constant volume, g, = AE. AE and AH are very similar.

-55.0kJ
Ho = AE_ = Q.= -Gus = =-25.454 =255 klig C,H,0
A o™ o> = 330§ CgH,0; 8 ¥etheed

P 108.1G C,H,0,
= 225454kJ , TR TO M2 o ) 75 x 10° Kiimol CiH,O,
19GH,0, 1mol CH,0;,

AH,,

(a) Analyze/Plan. Amange the reactions so that in the overall sum, B appears in both
reactants and products and can be canceled. Thisisa general technique for using

Hess's Law. Solve:
A=2B AH = +30kJ

B=2C fAH = +50 kJ
A=C AH = +80 kJ

(b) L
AH | =+60kd

AH|=+90kJ

AH | =+30kJ

A

Check. The process of A forming C can be described as A forming B and B forming C.
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560 3Hg)+3204g > 3H,0(g) AH = 3/2(-483.6 kJ)
T Oyfg) = 372 0,(g) AH = 1/2(-284.6 kJ)
3H,(g) + Oy(g) = 3H,0(g) AH =-867.7kJ
i 5.

: 67  (a) 12 Ny(g) + 312 Hy(g) - NH,(g) A
: 1B ¢ =-80.29kJ
52 8y(s) + 0,(g) > SO,(g) R i
M A_E Rb(s) + 122 Cly(g) + 322 0,(g) » RbCIO,(s) b:m = -mmm,k kJ

d) N. f ?

:(0) * 2H,(g) + 312 0,(g) = NH,NO(s) BH, =-365.6 kJ

Thermochemistry

Solutions to Exercises

(a) 1/2 Hy(g) + 172 Br,(1) = HBr(g)
(b} Agls) + 1/2 Ny(g) + 312 O,(g) -> AgNO(s)
{c)  2Hg(l) + CL(g) - Hg,Cly(s)

(d)  2C(s, gr) + 112 0,(g) + 3H,(g) = C,H,OH() AH

AH; =-3623 kJ

AH =-1244 K

AH[ =-264.9 kJ
f

=777k

el
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