STATE FUNCTION PATH FUNCTION ENTHALPY

AH = AU *AngRT
Ang =0,AH =AU
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Enthalpy of @ b c d B _’C ; AH
‘ 2

combustion:

Yy, @mm < 0, Non-spontaneous J
FIRST LAW OF THERMODYNAMICS

AH,,....= Heat of combustion of reactants - Heat of combustion of products . -
=(a+b)-(c+d) A—C :AH,= AH +AH
GIBBS'S FREE ENERGY 1 2
AG = AH -TAS
AG < 0 Or (-)ve, Spontaneous
AG > 0 Or (+)ve, Non-spontaneous

AG = 0 , Equilibrium

(Based on Law of conservation of energy

AU = A q+/AW

® A—B:;AH=x
. B—A AH=-x

S.A+SB— AH=-13.7k Cal = - 57 kI . A_,B .AH_ X
. -

S.A+S.B>(5.A/S.B+ W.A/W.B)- > W.A+W B ( Order of AH neutralisation)

Properties which depend only Depends on path or process. An > 0,AH > AU
on initial and final state of system as well as initial and final state An < 0,AH <AV 1) Heat Of Reaction ( Aern )
& do not depend on process or path of the system All exothermic process are spontaneous An y y / \
eg. U, H, Setc. e.g. work, heat m . products - reactants BON D EN ERGY
U 2) Heat of Formation
/ ENTRO PY \ Heat Change in formation of 1 mole of substance at 298 K and 1 atm Pressure
THERMODYNAMIC PROPERTIES — it ook A+B—C+D
o/ P Z I SN I —NH Bond energy: @ b c d
AR ‘ ~ < sgus > sliquid > ssolid 2 z 2 z 3
EXTENSIVE 'R A+B=C+D AH__ .. = Bond energy of reactants - Bond energy of products
< a b ¢ d =(a+b)-(c+d)
ENTROPY CHANGE
1) Isothermal . ) NH, > B.E = x
Properties which are dependent Properties which are independent v P AH,__,..= Heat of formation of products- Heat of formation of reactants B.E of N-H = x
= Yo el . X
of matter (size & mass)present of matter(size & mass) present in AS =nR In v, nR In P, =(c+d)-(a+b) 3
in system system . > Standard enthalpy of formation ( 298 K, 1 atm) of element at it's standard CH,=B.E = x
:'g.f Ma:s,.::lugl:?, I:Ter-En:flheT:r‘gy ;gl.* Pressur:, ;empercgure,f - 2) Isochoric ( P=T) state|id zero elghs K B.E of C-H = x j
eat capacity, ropy, alpy eltil int, density,Specific hea T P
etc. Surf:cgeP:ension eﬂ:y i’ As = "Cv In?z = "Cv |I'|TZ Q Oz (9) =0 Clz (9) =0 Br (9) z0 Brz =0 4
J N !
[N o 3) Isobaric .
’ dvor L ) O A 3) Enthalpy of Combustion (1 mole, 298 K )
AW = PAV = AnRT S=nG n?l =% nTl (standard enthalpy of combustion )
- - 103 103 CH,+ 20,—CO, + 2H,0 ;AHcombusﬁon / \
AW =Jou < P—Pascal 1 atm =1.01 x 10°Pa cme 2 As, ., > 0, Spontaneous . A B - A H
moode V—m? 1Latm=1017 As, ., = 0, Equilibrium A+B —C+D 1
o

4) Heat of Neutralisation (AH = (-)ve)

HCl + NaOH — NaCl + H,0 : A H

Equilibrium Temperature

- JRN nA—nB ; AH = nx )

W(Compression) W(Expansion)
—>

(+)ve (-)ve

q(Heating) > q(Cooling) > 1
AQ-0 4 AH AS AG = AH - TAS Spontaneity. ) HESS' LAW OF CONSTANT
Adiabatic process - AU =AW
Insuidted, Rapid brocess (-) (+) Always Negative | Spontaneous at all temp H EAT S U M MATI 0 N
AT=0,AU= 0
Isothermal process — AQ :-AW =0 L. Non-spon‘l‘aneous at all
BT :i.;Aw (+) -) Always Positive temperature.
Tsochoric process - ﬁ"f:f’AQv:nCvAT +ve @ low temp. | Spontaneous at T> T,
Isobaric process - Aws= PAV (+) (+)
AU =AQ +AW .
-ve @ high temp.
FREE  p_ =0W=0, AU=0,4=0 , -ve @ low t
EXPANSION p Isobaric ve ow Temp. sPonTaneous at low
TSOTHERMAL oo 4w ) ) temperature, T< T,
fReversibIe TIsothermal | Irreversible Isothermal) Isothermal \ +ve @ high .remp‘ /
lwmz nRTIn (\\;_2) W, =-P_, #_#1 Adiabatic AH = AHl + AHZ + AH3




