CHEMISTRY F ¢
B TYPES OF HEAT OF REACTION : =

~ Heat of formation, Enthalpy of formation (AH,) or (A/H)

_ Itis the enthalpy change when one mole of a substance is formed from its elements in their most abundant
“naturally occurring form or in their standard and stable state form (also called reference states).

Qﬁ%“‘ The r'eferer-nce state of oxygen, carbon and sulphur are O, gas, Cgraph“e and S, . respectively some
reactions with standard molar enthalpies of formation are :

1
Hy(@) + 5 0,(9)— H,0(0) AH, A

1 1 3

H N

Szt 5Nog ¥ 5 02— HNO;  AH, ¥

1 mole

1 1 | |
Nag+ 509 5 ot = Naok AH; A |

APPLICATION OF AH; :
Calculation of AH of any general reaction.

Let us considered a general reaction aA + bB— cC +dD

A, cion = ZAH 0 oicts) = ZAHgreactany = [CAHgc) + dAHyp)] — [8AHg * bAHg)]
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Ms) [except Hg )]
mation reaction may be exotherl_nic' or endothermic.

Rhurnblc sulphur is energy wise more stablé as; 7
to monoclmlc sulphur) - '
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uivalent of an acid is completely neutralised by one equwale

%ﬁﬁ’eu"tr%llsatlon
-'-:_-.T‘f‘ir-’lm—) “Salt + Water
., e NaCl +H,0

w —> '_' Na* +CI+H,0
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> NaCl+H O+137Kcal
CSAH=N37Keal
—> AH =2 (-13.7) Kcal

—> AH =3 (-13.7) Kcal
=(4+1)eq. —> AH =4 (=13.7) Kcal
(’3+2)eq NV = Seq — AH =3 (-13.7) Kcal

cid or base or both are weak then heat of neutralization is usually less than —13.7 KCaI eq~'or
] kmause some part of the heat released in neutralization is absorbed to dissociate the weak

N ON s NaF + H,O; AH = -16.17 kcal; this is because of hydration of F~ion.

J) ,l f 0
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"'ff* Band-;.gmrrgleond dissociation energy : ( P) , (, N ‘rhulq } .
g

The nequired amount of energy to dissociate one mole gaseous bond into separate

atoms is
called as bond dissociation energy. eous

Exampla : 1H - H(g}—) 2H(g} AH,, \
1CI-CI = 2CI AHg o o
Ll C'tg}_” H(g) C'(g) AHy ¢ V
1H - Cl(g)_> H+(g} + CI-{g) ‘&HH—CI X
1R =Clg—> ¥y * %iClygy AHyg X
1H,0,,—> 2H;,+ O, o X

GOLDEN KEY POINTS
° The bond energy may be defined as the average amount of energy required to dissociate one mole
gaseous bond into separate gaseous atoms.
\-/ Bond dissociation process is an endothermic process.

. If bond energy of various bonds present in the reactants and products are given then AH of that reaction can
be calculate as follows.

AH=X(BE) —Z(BE.)p X _ e = 2% g0ple =

\;/ In the case of poly atomic molecule we calculate the average bond energy. g <

Total energy required with all bonds
Number of bond dissociation

(BE),, = Average bond energy =

Example : H-—O—H[g}-_rﬁz KJ——+H-0LQ}+Hm
H-0,* 108 K —> H, + O,

112 +108
(BE),, =Average bond energy = — 5 =110 KJ/mol
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hanges for each step. 1.e.

AH = AH; + AHy + AH3z +
Hess's Law:

i -.‘.' 1_*."
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AH=AH1+£\H2l | =
or AH = AH:& + AH4 it AHS
‘AH '-_-";;\H'1 + aHz = AH, + AH, + AH;
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