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CHEMICAL TRANSFORMA

Different Chemucal transfo
(A) Evolution of heat wit

(7) Burning of coal

TIONS AND ENERGY CHANGES
riffations with their ener

8y changes are represented as -
h chemical transformation

Cis)+ 0, (g)— CO,(g) + heat
(ii) Reaction of some metals with Acids

Zn(s) + H‘,_SO4 (aqg) — ZnSO4 (ag) + Hz(g) + Heat
(7if) Bumning of Petroleum

CsH, 4 (D) +19/2 0, — 6CO, + 7H,0 + heat
(B) Emission of light with chemical tran

sformation.
Burning of magnesium, candle or petroleu

m produces light as well as heat e.g.,
2Mg + O, — 2MgO + heat + light -
C

18H3g + 55/2 0, — 18CO, + 19H,0 + heat + light
(Candle)

(€) Mechanical work (energy) form chemical transformations .
Heat engines are the best examples of this process.In heat engines, coal or petroleum are used
as reactants, which on activation in the

presence of oxygen produces energy. This energy can easily
be converted into the mechanical work. In addition to the chemical transformations, the physical.:
transformations are also accompanied by energy changes e.g., Y
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sm!t‘ variables or State Propertics
The conditions of a system §
i System 1s .
referred as its state and the quantities whose values serve o
a c

-ribe the system comp
yste pletely are called thermod i
{ state vana sles or state properties S e

Temperature,volume,pres
: . SSst ~
! 1re and concentration are four important variables that fix th
ariables that fix the energy

e of the system. These vani
apaté s, of ariables are inter - related wj
.cc variables, others are automatically fixed with each other and by assigning two orf three

of the |
The question now arises as how m .
) 2 O any variables must
ar s‘“"{ :‘:3:::: lcl:::;“‘:l: can, therefore, be given by consﬂd:: “‘;‘0 define a system completely The
/ :hrvc %ﬂm‘ qm\\. ystem consists of a single substance hq%‘,‘ < ffo\\ow'u'\g example:
d m:l) s q& nc.l'ltth L\‘:ri:ig',')grcssurc. volume and tcmpcra'turc t;’%)rmm compos’n‘xon,canbedeﬁned
L apaIeS ¢ ¢ 1 = : ' & s
N nni B2 RBIBS Iated RT: Hence for defining the state of gaseous substance, th.ese three
these Vi l 1 are defined , the third will be automatically fixed @ PR BRI O o
similarly, we can ¢ ’
Si b}’ _ also define the state of a homogeneous 3
nents by using these state variables. system having more than on

ges¢
c‘q"(‘l

‘.Ompo
propcfﬁcs of a System
The observ?ble properties of a system are of two types and the 5
(a) Extfinswe Proper.ties: These properties are size depende?\ta:;c; ries i.e., the values
(hese properties are proportional to the mass of the portion of the system " -
Examples are volume, weight, number of moles, energy, quant{ty of electricity,

entropy et¢-
(b) Intensive properties: These properties are always independent of

substance but depend upon their nature.
Examples are temperature, pressure, density,
point, refractive index etc.

between the system and the Surroundings
throu g‘h which a system can exchange energy with its

enthe
the amount ©

concentration, surface tension, viscosity,

point, melting

Mode of Energy exchange

There are several ways surroundin

s the most common mode of energy exchange when the system and surt
or an isolated system). When

atures (exchange of heatis not possible f
exchange

are. .
(a) Heat: It1
ystem and its surroundings, the further

are at different temper
equilibrium s established between the s

not possible. |

(b) Work: It is the another mode of energy exchange between the system and its su

to do work. An appreciation of this defimt

It is known that energy is the ability \
an understanding of the fact that work includes movement.If the energy of the system i
k is done by the system and vice versa. For example, ﬁ‘a |

that of its surroundings, Wor : ‘ o
ina cylinder with a piston, has higher pressure than the .surroundmgs, the p:ton wi
until the pressure inside and outside become equal. Then the work done by the system

by Wie.,
W = force X displacement

=P><(V2—Vl)=PAV ;
inst the constant pressure £ ‘
n koS Bt R o, work 1s always positive but if

because the expansio dings
1 on the surroun ’
rk to the work.

If a system performs WO ive sign is given
the ings, a negauve sl )
system by the surrounding & ctions are those properuies ©

] tate fun
Heat and work are not state functions (8 . peries ¢
change during any process depends upon initial and final state of the sy stem)
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Tsion of Soliq

Na o
(i) ComOH(S) - lr: o o Nao
h pl"ession of 5 a0K (aq) .
energy change during (1. as: 9 + hegy
Hence, the telg_nlh"‘ Process y; Bases arg
. . 1 “E . . . mPl’ess .
physical and Chemicq, tr efrgclncs” arel: the form of hi‘:; their volume wiyy decrease and the
TERMS USED IN ' ormalions. OT varjoug typ.es of
1. System and Sy, ETicg RETRY changes fring the
the i Undings , .
and ,-If‘h':sst partis kpq s s(:: "8S: Any Part of e
ystem m "round;y Universe y i
gs . nder consideration is knoy
N as system

ange, ejt .
her heat O materia] or both

Y exc
her ith it
€ are three type of SyStems with its surroundings. Depending
d _ Systems ' .
Open System 1 ' d

(o] ) o o

e e ——— e e

Fig. 14.1.

This system is known as an open system.
Closed System: A system placed in a closed container is known as closed system, if the wall

of the container allows the heat exchanges with the surroundings .
Heat

———=—=-ZTIZIIZZIIC.- «— Heat

- ———

Heat —
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’, iso] Isolateq System; A System placed in a closed container having insulateq wall jg
~ o, :“’d SYSIem. The wall of the container neither allows the heat exchange o, alloyyg th°‘"n3l b
ange with the Surroundings and is known as insulated boundary. S

"%h‘:
a4 =
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Classification of system on the Basis of their Composition.

System
i\\

. ‘ 2
Homogeneoys Heterogeneouys
N GY. Homogenegyg System : Whenp 5 system is unifo
Single ph

ase,_the System is termed
€ various €Xxamples are -
(@) a pure solid or 3
b) mixture of gases
(c) a true Solution,

Pure liquid or a pure gas
and :
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