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¢ w=—P_-AV=—1atmx5.0x10° L
=—5.1x107]J
I L-atm=101.31J

¢ q=13x108]
AE=q+w=8x10"]



2. (enthalpy)

¢ % (enthalpy) - H=E + PV
E~P~V~~H: }i dH

¢ YRITME G PVH iR
AE=q, +w ¥ - TR TR
AE=q,-PAV 3 PV#
AH=(E+PV)=AE+PAV TR

= AE+PAV=AH
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SHET g w e AE - AH

P (atm)

HER 1 (EY PAV = RAT

w = -PAV =40 L atm =-4.05 kJ V(L)
AE = C, AT = (3R/2)(PAV/R) = 6.08 kJ

AH = g = AE —w =10.1 kJ

+ﬁ%2(%ﬁ)
W=20 APV = RAT = -30 Latm = -3.04 kJ
q = AE = (3R/2)(APV/R) = -4.56 kJ

AH = AE + APV = -7.60 kJ
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W =0;qg=AE =-1.52 kJ; AH= - 2.53 kJ
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W =-2.03kJ; g=AH =5.08 kJ; AE = 3.05 kJ
2= 1~ 2 (A—>C—B)
q=55kJ;w=-4.05kJ; AE=1.5kJ; AH = 2.5 kJ
2= 3~4 (A—>D—B)

q=3.6kJ; w=-2.03kJ; AE=1.5kJ; AH=2.5kJ
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# 1 C, K mol™") C (JK'mol") C -C,
He, Ne, Ar 12.47 20.80 8.33
H, 20.54 28.86 8.32
N, 20.71 29.03 8.32
CO, 28.95 37.27 8.32
C,H, 44.60 52.92 8.32
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C,=s x4~ (R)+ &

¢+ q=CAT=ms AT=nC_ AT
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K 4.18
7Kk 2.06
45 0.89
A% 0.45
af 0.38
5 0.13
5 0.71
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AE=q,+w=AH
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¢ B £50ml, 1.0 M HCI%# 50 ml, 1.0 M NaOH
o B R 125°C - 31.9°C
¢ friig ¥ friTE e g

(& 1g/ml; #1418 Klgh

q=ms AT=100 x4.18 x(31.9 —25)
=2.9x103J=29KklJ

H"+ OH — H,0
H*4rOH- 2. & B # : 1.0 M x0.05 L =0.05
¥ B ¢ {r# =2.9kJ/0.05 mol = 58 kJ/mol
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2 50; gy + Oz (gy > 2 SO3 (g

2 mol SO, AT 1 mol O, =+ 1 atm, 25°C~j&
2Ry 2 mol SO; ™R 198 kJ FHE El

1 atm

AH = q, = -198 kJ

1 atm

w = - PAV = - AnRT
= 8.314 x 298.15 = 2000 J

AE = AH —w = AH + AnNRT
= -198 + 2 =-196 kJ
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0.5269/114.2

AE:qV: o

=—5.50 x10° kJ/mol
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AH, AH,
Ny T2 Oy 2NOg) + Oy 2 NOy,

AH,

AH, = AH, + AH,
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AH F &7

w2 RE
-~ - ~
0,(g), 2NO(g) 0,(g), 2NO(g)
A
AH; = —112KJ
AH, = 180 kJ
+ 2NOy(8)
i
68 kJ
N,(g), 20,(g)

2NO,(g)

AH, = 68 kJ
= AH, + AH; = 180 kJ — 112 kJ

N,(g), 20,(g)
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2 By + 3 H, () — BoHg (g AH (kJ)
(b) ByHggy + 3 Oygy = BoO3(sy + 3H,0, -2035

(@) - (b) +3(c)
2 By + 3 Hy + 3 Hy0(y = BoHgy + 3 HyOp,

AH = (@) — (b) + 3 (c) + 3 (d) = 36 kJ
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Mt AH? (kJ/mol)
O NHj,, - 46
o H,0, - 286
O COy, - 394
o C,H;,OH,  -239
o CgH g - 269
O Fe, 05 - 826
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CHyp 2 Oy = COyp +2H,0 ) AH=?
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F AH, LT CooL AH, AY
CH 4< ,,{:tp_z_(g)_“: T - > CO
4(g) >~ 2(g)
202(g)"”"‘<\\ \.ii—i___: ”,—VZHQO(,)
T~y 2@ -7 Tan,
"Dy

AH,=-AH/(CH,) AH,=AH,(CO,) AH,=2 AH,(H,0)
AH= AH, + AH,+ AH,=-2891 kJ/mol
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AHC (F i)=Y AHY(Z4)— ¥ AHO(F 64)
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¢ C T2 Hy, —> CHyy AH=-75k]

¢ Cyt120,,—>CO,  AH=-111Kk
* Ci+ Oy > COy, AH=-394Kk]

¢ Ci T Hy,O = Hyy,y T CO,,y AH=+131KkJ
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* CHyg * HyOp) = 3 Hay # L0
AHP = 206 kJ/mol
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¢ DR z 0.071 g/mL ; % 0.0824 g/L
(1 atm, 25°C) ; ;7 0.74 g/mL
¢ BRI FHETTE2WEFRIADZIE
¢ AR F P60 =T 2k ik o WA

60L x 2" L —210L

0.071 3
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60 L x 0710 1 180000 L (57 3 2.3000%)

0.0824 3
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