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Unit X = 0.1 cal

2
1 cal = 4.184 )

X = (0.1 cal)(4.184 J/cal) = 0.4184 )
1 cal = 0.001 Calorie

X = (0.1 cal)(1 Cal/1000 cal) = 0.0001 Calorie
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g=c¢cXmXxAT

c = q (5696 J)

mAT (155 g)(40.0 — 25.0°C)
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sie lall CH,OH Jsibisall 0 25.7g gl 4o 3301 5 Al quwal
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1mn|-€-H§O1=I' 322 kJ

25.7 g CH=0H x X
3 32.04 g CHsOH 1 moleH;OH

= 2.58 kJ

1" education TN IV ES -7 oyl soa T [olae] Sl



[ 69 |4ada o dal) Gilisl)

-

il N NH, Liga¥) Sl (e 275g ST oo dlthiall 3 ) jal) 4as Le
23.3 kJ/mol Ligadd Al i) paill 31 a ol Lale € Al da o 2ie

\_
(

\_

1 mol NH,
X
17.03 g NH,
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23.3 kJ
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1molCH, 891k

12,880 k) = m x X
16.04g CH, = 1 mol CH,

16.04 g CH, 1 mol CH,

= 12,880 kJ x
m TmolCH, = 891Kl

m = 2329 CH,
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C,H.OH(l) + 30,(g) — 2CO,(g) + 3H,0() AH,, = —1367
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a. C,H,OH(l) — C,H,OH(g)
b. Br,(1) — Bry(s)
_ c. CH ,(g) + 80,(g) — 5CO,(g) + 6H,0(1) )
f \
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b. Br,(1) = Br,(s) 3 ,all s
c. CH,,(g) + 80,(g) = 5CO,(g) + 6H,0(1) 51all 3tk
- J
[ equcation L1 E T o3l dama. i [alas] Spu=il



[ 70 ]MWJM\QUSM

. ¢ 0.25 mol M#ASQM\’&JUAM@MML@SCJ&‘

- v,
4 )

6.01kJ/mol stell 41 ¥ gall ety 3 ) o 4ad 3 (.25 mol o

. J
'ﬂmunwﬂn ébj! LS J [ gl ... gojee-” Jozo.| [3)ss) w




[ 70 ]MWJM\QUSM

O 90 I (e 206g (&) sia) ais dllhial) ) aldl dsasS Gual
AH = —286 kJ/mol

comb

N\
J

1 mol 286 kJ
206 g X X
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2COy + 2NO(g) — 2COyp 4+ Ny AH =2
a.2COy) + Oy ) — 2COy AH = —566.0 kJ
b.Nagg + Osg) — 2NOy AH = —180.6 kJ
\. J
r \
2CO(g) + O,(g) — 2CO,(g)  AH = —566.0 kJ
2NO(g) — N,(g) + 0,(9) AH = +180.6 kJ
2CO(g) + 2NO(g) — 2CO,(g) + Ny(g) AH = —385.4 kJ
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4A1(5) + SMH02[5] — 2A1203[5) + 3MI](5] AH = —-1789 k]

a.4Al ;) + 30, — 2AL04 AH = —3352 K
b.Mﬂ(S} + Oz(g] — MnOZ(S) AH =7
\_ _J
4 )
2/,AL,Oy) + Mn > Al + MNO,,,  AH = + 596.33 kJ
Mn(s) + O,(g) — MnO,(s) AH = -521 kJ
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1 BBl AH 35 o Lol 053 Y N licl 0 38 Jlan 1 5801551 Yl g O i
SOg(g] + HEO(]] —> H2804{aq) -b ZNO{g} + Ogtg) — ZNOE{E) «d

J

>
a. 2NO(g) + O,(g) — 2NO,(g)

Formation of NO: N, + O, — 2NO

Formation of NO,: N, + 20, — 2NO,

A Aalaall (use any cpiilalaall gany
2NO + N, + 20, — N, + O, + 2NO,
2NO + 0, —> 2NO,

\_

<
b. SO,(2) + H,0(1) — H,S0,(1)

505(g) — S + 3/0,(a)
H,0(l) — H(g) + %,62{9)

Wél) + 51{) + 2949) — H,50,(I)
iy ADAN oy oSl Y Maa pany

$0O5(g) + H,0(l) — H,50,()

J
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4 N
AH°_ = [4H2(NO,) + 6H°(H,0)] — 4H°(NO,)
AH°_ = [4(33.18 kJ) + 6(—285.83 kJ)]
—4(—46.11) kJ AH°,_ = —1398 kI
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AC + 4H,p + O,y — C,H,COOH) AH = —534 K]

7

J

r N
AH°__ . = [4H2(H,0) + 4H2°(CO,)] —H(C;H,COOH)
AH°_ . = [4(—286 kJ + 4(—394 kJ)] — (—534 kJ)
AH°, . = —2186 kI
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NO(g) + 3 Ozg — NOug) AH,,, = —58.1K
1 Ny + 2 Oy — NOy AH; =91.34 .a
3 Nag) + Oug) — NOy AH;=2.b
_ b Jelald AH a5 L )
i NO(g) — 2 N,(g) + + O,(g) AH°, = —91.3 kJ )
g)— 2 2 g 2 2 g f -
1
5 Ny(g) + 0,(g) — NOy(g) AH'; = 7
NO(g) + 2 O,(g) — NOy (@) AH",, = —58.1 kI
—58.1kJ = -91.3 ki + AH°,(b)
AH°,(b) = —58.1kJ + 91.3 kJ = 33.2 kJ
U J
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2NO(g) + 20,(g) — 2NO,(g) + 20,(g) AH = 2(-199 kJ) = —-398 kJ
30,(g9) — 205(9) AH = 427 kJ

20(g) — 0,(g) AH = —495 kJ

2NO(g) + 20(g) — 2NO,(9) AH = —466 kJ

NO(g) + O(g) — NO,(g) AH = —233 kJ
-
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-=—241.81====H,0 (g)

AH,,, = +44 k)/mol lﬂtH,_,ap = +44.0 k)/mol

- --285.84= === H,0 (I

——r—AH"; (kJ/mol)
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