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[ 5.1.0 INTRODUCTION neal eaehong ¢
"> » c . (,L,’r"f"’ \.;"'2/"'”('. :
S 70vC) Is that bran

ch of sci : . < |
w relationship between the heat of ence which deals with the =870

chemical reaction a

: nd

.‘ w with reference 10 the chemi stwm@g waon i the other forms of energy.

U] It telis us whether a chemical reaction occurs under the Given set of conditions. |
other words, it tells us : 5.1

\ - *- 1 of the chemical reaction -

() Chemical thermodynamics (=77 JdL7) helps us to predict (t_»"‘j,"\;’_‘,) the yield of
3 r : ‘ { ¢ 23CHON an 4 e 1 1 —

D products obtained in a chemical reaction and 1 tells usTIE Possible extent (. =¢) to

which the chemical reactions take place before attaining equilibrium
(1) With the help of chemical thermodynamics, we can explain the processes like

loweyrjggﬂ_olgappur Pressure (tx( ¥il» o = 14x), elevation of boiling point (t+%¥B.P),
depression of freezing point (¢ ¢F P), distnbution law and phase rule
311  Limitation of Chemical Thermodynamics:

Chemical thermodynamic has the following imitations (' 111.4),

(1) Thermodynamic deals with the properties like temperature, pressure elc., if the matter
is in the bulk. It deals with macroscopic (Ui &b & o225 &) quantities and not
microscopic (Jis (*2.#). This means thal we study the large groups of atoms,
molecules or ions. .

(® No doubt, it tells us the feasibility of a process, but does not tell us about the rate (A,) at

Wich the reaction comple
' tes (<t ). 3 W
Mnodynami‘: oaQr\ed (¢ .3/ , ) with initial and final states of a system but not
ig

(=-1,) by which the reaction is taking piace (<t Sy ter .
S MPOTtant Terms in Chemical Thermodynamics: T, . undles chiena
* ‘ Y mnzmﬂny P:f m.(.mlst L:'Z;h is under study is called @ system.” The
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preading of the vapour (¢t ~
This is due 1o the loss of heat in the surrounding and spreading of the vapour (& ~
with the surrounding
Closed System:

“If the exchange of only energy with the surrounding takes place thep js IS cap.

losed system.” For examples, if you have a hot liquid in closed container then water Yapoury . 5

. 4 . . . ted (C»:C L) in the air, if the walls of the 2y

escape lo the surroundmg; Ddf epergy is dissipated (t» () in - vcsse"h.
T —

conducting (Lts& L2771 7).

tem: . . |
Isolated f,fy'm in no exchange of matter and energy with the surroundings, thep s is ¢

isolated system.” Place some hot liquid closed, then neither matter nor eNergy can taje Vi
between the system and surrounding. :

Macroscopic System: _

"A system which contains a large amount of substancg Is a macroscop
(m,ég. N EY-PRB I system.” In other words, there are many particles Wthh may be atomg. fong
and molecules. The property which is associated | (< ) with the_collective_behaviour )y
particles in a maciuscopic system is called macroscopic _property. The properties like pressur
temperalure, volume, surface tension viscosity, density, refractive index, rﬁe[ti_r!g paint ang

flung point are macroscopic properties of the substances.

State of a System:

"A condition of the System, when various macroscopic properties like pressure,
temperature, volume etc. of a system have definite values is called state of a system." When
there happen changes in the system, then there may be inffial state or final states. The four most
common macroscopic properties of a system are B oee-n
‘ (i) Composition of the substance

(i) Pressure

(i) Volume

(iv) Temperature

If these four properties of a system are fixed, then all other physical properties are

automatically (5 7) fixe.

X Phase
| EONSANALL S e L (L oy 5 5P vl
513 Thermodynamic Equilibrium (u)l]ute,l[iiguﬂiﬂlb'}‘):

“Waen the Macroscopic properties of - 7
change 4 : the system in varioys phases, do not undergo
i with time, then the system is sajq to be in thermodynamic equilibrium."”

%rheﬂafe"veedtﬁerem of equilibria whi ist ci
o - .. B types of equilibria vf:h;ch should e)gzst simultaneously.

SR
of the system to another, then it /s

there is no macroscopic movement of
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mesys'eoiffereﬂ‘ Types of Prodesses (= £ i)

b ogses A€ of four types in thermodynamics.

i

Pfob Isomermal (") Ad|abaf|C
0 cochoric (v) __Isobaric.
i, = Process

_b_f_“'-"'b(_pg'_‘;iLJ_/FL,'Vb.'%'JGV_CIK.LJ’L_{’ug(&W
| otrermal Process (=17 ..,J,JV ):
s |

temperature remains constant throy
(“ rr’{ the .

rocess.” Heat can flow from the system to the
'af.re of the system constant.

ghout the process, then it called an

surrounding and vice versa, in order to keep
colle
jsof
jmper

Adiabatic Process (J—" l,{,/l}r L'c.wl]):

of there is no heat flow from the system to the surroundin
iabatic process,” In adiabatic processes, the system is completely ins
adia

i Isochoric Process (u—‘"/‘/ﬂ&diJaLz):
p 'ifthere is no volume change in the system, then it is cailed isochoric process.”
i) Isobaric Process (L,F"i/,,,éfﬁiigfip):

"Ifthe pressure of the s ystem is kept constant, then it is isobaric process.”

515 Internal Energy of a System (dtiig}w:lu( ("" Lf():

Substances exist because they possess energy (Jn&tt?ug oS g.iulu:g;;ﬁ,(u,g
) When different process happen, then evolution or absorption of energy takes place. .The actual
veie of the energy of a substance depends upon the nature of the substance. The reason is that the

dnangement of]atoms and électroniwithm the molecles are difierant for different substances™ The

emal energy SIS epends upon pressure, temperature and the comgbsition of the substance -
(%CJZUJ) ) o — ; . :

i g or vice versa, then it is
ulated from the surroundings.

Lo A
Itis not possible to find the absolute value (=t uﬂ'” ) of interr_\al energy .» y any. ;
N The feason is that the internal energy is due to translational (Ji»<+-k), rotational

M viyatigng (W1 kinetic energies and they ,cénan‘be measured. Actually, wi

aNge of intermal energy, when the reaction take place. It i§ represented by AE. A

AE = E2 — E1 ;
or /\E = Ep_ Er : . »\7‘ A ,,l"-_“'-' . e
. Where, £, and E, are the internal energies in the initial and final states resf ‘Ejandk

emg energies of products and reactants respectively. If E is greater than
Wing the, charm | is negative.
- chemical reaction and AE is negativ -l

' » S Qreater than Er,\‘hén AE is positive and the energy Is rbed

23"E1 AE=+VB_\,.EP>AE AE = +ve.
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+
! . =" -

Scanned with CamScanner



then in turn they nave ey - .
< of thermodynamics, ik
and second laws of the rmody! "

' of Thermodynamics: 54 © 4=
N\ Bk F‘lf_s tI txa :; thermodynamics can be defined in various forms as follows.
;;N ‘ “Energy can neither be created nor destroyed although it may be o |

from one form to the other.

(il “The total energy of an isolated system ’emalﬂ_@?;@gngqm!d althoug ;.

undergo transformation from one form to the othe_r.' R
(i) "Whenever certain quantity of some form of energy disappears (< J < Jﬁ},
equivalent amount (1.5 ~1z) of some other form of energy must appear."
523 Mathematical Statement of First Law of Thermodynamics: ‘
Let us have a gaseous system and we supply heat 'qcalories to the system. A part of :

s used to increase the internal energy of the system and a pe_}.f‘tﬂ[na broduce some mechanica
Suppose AE is the increase in the internal energy of the system and ‘W' is the work done. then
-— —\_%_4 \\v ) ]

= AEAW

is wd itis called zeroth Iaw of thermodynamics "Mk

It can be?ear?ang'ed as Work. dene b/ ‘SXffc(l)ﬂ:*-—VE
\E = g-W Werle clone c)n._y_gfmﬁ +e
Ifthe changes are very very small, then ' i
dE = 3q- oW -

Ifthe work done is writter: as P4V then
dE_ = §q-Pdv =) & - —V%¢ er AE; I+ Y

One h ' Be Careful v
Y as o be very careful to handle all the equation from (1)1
-~ st SI convention. Accordmg to this the g

System is negative, so firs aw can be written as o147
AE=q+w ' .
5.2.4 Ent:]halpy (AﬂJJﬂc.Mdr’-' Jc_:hjf)' —
nthalpy is the heat cont :
P, and volume ’ O (a2 dind iy f,
o 08 i 750 o e s, g
+PV)is called th D "
Enthal Hh = E+pPy eﬂ the heat content or enthalpy (H) of the s
- PY C8Nge for any system i e ezt suppfied e (N 8
'ﬁ'—-du{ » u 0 the s '
H Andi* AEChal'tge of Enthalpy.,.;_ /2L
The value of AH in term of AE ang pay - . S

JIK UL
B
= 4 "

. According to this equation, the : M .'l" & .
internal energy of the system and pressy ’:nthalpy dmu,?e ob's 0 g
AT "e Work done, .l
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