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Introduction

Industrial chemistry deals with number of
problems and theirsolutions through industrial
processes such as environmental protection,
biochemical processes, new sources of energy,
new materialsetc.



Definition and Explanation of
Important Basic Terms

Solution = solute + solvent

Solution: - A solution is a homogeneous mixture of two
or more substances. ‘

(A homogeneous mixture means its composition and
properties are uniform throughout the mixture:)

Solute:- The component of solution which is presentin
| smaller proportion (quantity) is called solute.

Solvent:- The component of solution which is present |n ,
' larger proportion (quantity) is called solvent,

Binary solution:- A solution of two components is
called binary solution. o




Dilute solution:- A solution in which the quantity of
solute is very small as compared with the solvent is
called dilute solution. |

(A solution containing a relatively low concentration of
soluteis called dilute solution.)

Concentrated solution:- A solutionin which the
quantity of soluteis large as compared with the solvent
is called concentrated solution.

'(~A solution containing a relatively high concentrationof
soluteis called concentrated solution)

e Aqueous solution:- Solution prepared in water

*Non- Aqueous solution:- Solution prepared in solvent
other than water. |



Type of solution | Solute Solvent Example
Gaseous Gas Gas Mixture of oxygen and nitrogen gases
Solution
Liquid Gas Chloroform mixed with nitrogen gas
Solid Gas Camphor in nitrogen gas
Liquid solution | Gas Liquid Oxygen dissolved in water
Liquid Liquid Ethanol dissolved in water
Solid Liquid Glucosedissolved in water
Solid solution Gas Solid Solution of hydrogen.in palladium
Liquid Solid Amalgam of mercury with sodium
Solid Solid Copper dissolved in gold




Solvents
Solvents are classified as

1. Polarsolvent:-

The solventwhose molecules have a net
permanent dipole (i1 2 0) are called polar
solvent.

Eg. Water, ethyl alcohol, HCl etc. (€ = 15)

2. Non-Polarsolvent:-

The solvent whose molecules have no net

permanent dipole (pn = 0) are called non-polar
solvent. (€ <15) ~

Eg. Benzene, CCl,, keroseneetc.



Note
Solvents are also classified as
1. Protic solvent:-

The solvent which contain hydrogen attached

to an electronegative atom (N, O) is termed as
Protic solvent.

Eg. H-O-H, R-O-H, R-CO- NH, etc.
2. Aprotic solvent:-

The solvent in which hydrogen is not attached |
to an electronegative atom (N, O) is termed as
aprotic solvent.

Eg. CHCl;, CH; O CH;, CH;NO, etc.



Saturated, Unsaturated and

Depending upon the amouSfheruSrencatedine given
volume of solvent, the solution is clgssirieftinto three
oiution

categories.
1.Saturated Solution:- The solution which contain

maximum amount of solute at given temperature
and pressure is called saturated solution.

2.Unsaturated Solution:- The solution which contains
less solute than saturatedsolutionis called
unsaturated solution.

3.Super Saturated Solution:- The solution which
contains more solute than saturated solution s called
supersaturated solution.



Equivalent Weight

“Equivalent Weight of a substance is
defined as that weight of the substance which
combines with or displaces 1 part by weight
of hydrogen or 8 parts by weight of oxygen or
35.5 part by weight of chlorine.”

Explanation:-
L. > CH,

2.2Cu+0O, 2 2CuO
3Mg+ChL—> | | 2MgCl, |



1 C+2H, = CH,

4 part by weight of hydrogen combine
with 12 part by weight of carbon.
Therefore1 part by weight of hydrogen
will combine with

= 3 part by weight of carbon.

Hence equivalent weight of Carbon will be 3.



2 et 5 20l

32 part by weight of Oxygen combine
with 127 part by weight of Copper.
Therefore 8 part by weight of Oxygen will
combine with

127 x 8
------------- = 31.75 part by weight of Copper
32
Hence equivalent weight ot Copper will be
31.75.



3. Mg+Cl, -2 2MqgCl,

71 part by weight of Chlorine combine
with 24 part by weight of Magnesium.
Therefore 35.5 part by weight of Chlorine
will combine with

24 %355

= 12 part by weight of
Magnesium.

Hence equivalent weight of Magnesiumwill
be 12. |



Gram Equivalent Weight

Equlvalent Weight expressed i in grams is
called gram Equivalent Weight.

Equivalent weight of Chlorine is 35.5
hence it’'s gram Equivalent Weight is 35.5 g

11.2 dm3 of hydrogen at STP weighs1.008g

Hence, weight in grams of element combine
with Or displaces 11.2 dm3 of hydrogen at
STP, is the gram Equivalent Welght of the
element.



Molecular Weight

"Molecular weight of a substance is
defined as the average relative weight of its
one molecule obtained by comparing it with
(1/12)th weight of 12C atom having its isotopic
mass 12.”

Average Wt. of one molecule of the substance.
MOEWE = oo oL L e 1

(1/12)th weight of one atom 12C

Molecular weight is unitless quantity.



Gram Molecular Weight

Molecular Weight expressedin grams is
called gram molecular Weight. |

Molecular weight of Carbon Monoxide
(CO) is 28 hence it’s gram Molecular Weight
is 28 g.

It is also called “one molemolecule”

which refers to Avogadro’s number of
molecule.



Basicity Of Acid

The number of ionisable hydrogenatoms
(H*Ion) present in a molecule of an acid is
known as basicity ofacid.

Example:-
1. HCI, HNO;, CH;COOH are monobasic acids.
(Basicity =1)
2. H,50,, H,C,0, are dibasic acids.
(Basicity =2)
are tribasic acids.
~ (Basicity = 3) |



Acidity Of Base

The number of ionisable hydroxyl radicals
(OH* Ion) present in a molecule of a base is
known as acidity of base.

Example:-

1. NaOH, KOH are monoacidic bases.
(Acidity =1)

2. Ca(OH),, Ba(OH), are diacidic bases.
(Acidity = 2) |

3. Al(OH);, Fe(OH); are triacidic bases
(Ac1d1ty 3)



Ways of Expressing Concentration of
F solution
Concentration of solution= >
| ' Amount of solution dissolved in a specnﬁc
amount (1 m? or dim?)pfisobiitiom .
4 Y
| Amount of solute

| Concentration = - mmmmmmm e
Volume of solvent or solution

N y
It expressed in various ways or units. e
1 N, M, m, W/W, V/V, W/Vetc.




Normality

Normality (N) isdefinedas the number of
gram equivalents of solute presentin 1 dm?3 (litre)
of solution.

[f X gram equivalents of solute are presentin
Y dm3 of solution, then normality of solution will

begivenby N =X /Y.

no. of gram equivalents of solute X
Normality (N) = -----cmcemmmemmee oo

Volume of solution Y dm3



equivalents of

substance (solute) X can be calculated

Wt. of the substance(Ws)
No. of g. equivalents of solute X = --------mmemmemmm s

Hence,
Wt. of the substance (Ws) 1
1 S — S ——
g. Eq. Wt. of the substance (Es) Vol. of solution Y dm3
le.
Ws 1
Nz ciaccecees T L L
Es

i _gra'm Equivalent Weightis also called Equivalent weight



- Eg. Normality o1 solution
containing 4.9 gof H,SO, In1 dm of

solution.
Solution:-
Wst. of the substance (Ws) =g
N= e N e e s
g. Eq. Wt. of the substance (Es) Vol. of solution Y dm?3
le. 4.9 1
N = - X =mmmmmeeee- = 0.1NH, SO4
49 |
Since,
Molecular Wt. of H,50, - 98 ‘
Eq. Wt. of H.SO,= -—------eeemmmeeeeeem oo = = 49

Basicity of H,SO, >



Formulae for
calculation of

EH W ofanfcid = ol

Eq. Wt.of aBase = oo
Normality of Base

Normalityof Acid = Molarity x Basicity

Normality of Base= Molarity x Acidity



Formulae for

calculation of
Molecular Wt. of acid

Eg. Wt. of an Acid = ====mmmmmmmm e
Basicity of acid

Molegy 3 Fy¥E gipese

Eq Voo e o
Acidity of base

FormuIaWelght
Eg. Wt. ofaSaIt— ....................................
~ Valency of Metal atom

In redox reaction,
Formula Weight
Eq.Wt.ofanlon = ———ceemmmmmcemeeeeee

Change in oxidation no.



- Lg. Calculate the INormality o1
5.6 g of KOH i§9!§§$i%m}%3 of solution.

Solution:- Given | |
Wt.of the KOH =W+ =5.6g, Vol. of solution Y dm?

- Molecular Wt. of KOH 56
Eq. Wt. of KOH= -——mmmemmmeeeeeeeee = e = 56
Acidity of KOH 1
Fomulwa t. of the substance (Ws) 1
| T ————— X  emmmeccccccccceccceccecccee——ee————
g. Eq. Wt. of the substance (Es) Vol. of solution Y dm3
5.6 1

N X amamamnnnee = 0.INKOH
56 .



Eg. Calculate the Normahty
of NaOH solution

Solution: CEIER IMFTEHEN XORO=3)kg of ifo x 10-3

kg Vol. of sdissplvédiin’ = dm3 of water.
Mol. Wt. of NaOH 40 x10-3kg

Eq. Wt. of NaOH= -—=—mmmmmmmmeeeeee = e =40 x 10-3 kg
Acidity of NaOH 1
. Wt. of the substance (Ws) 1
I e e e 5 ot o o e i et O ot i o e e i et S S
g. Eq. Wt. of the substance (Es) Vol. of solution Y dm?3
10 x 10-3 kg 1

N x ------ = 0.125N NaOH
40 x10-3kg - 2 -



Molarity (M):-

Molarity (M) is defined as number of moles
of solute presentin 1 dm3 (litre) of solution.

number of moles of solute (X)

Molarity (M) = -
Volume of solution in dm3 (Y)

1 molar NaOH solution means 1 mol (40 g) of
NaOH is dissolved in 1 litre (1 dm3) of water.

* Molarity depends upontemperature.



The number of moles

substancg{sglHiel X sapbs

No. of moles X = -calettated-as-------------
| Mol. Wt. of the substance (Ms)

Hence,
Wt. of the substance (Ws)

M = X
' Mol. Wt. of the substance (Ms) Vol. of solution in dm? (Y)

le. Ws



solution containing 4 g of NaOH
in 2 dmssolution.

Solution:-

Ws = 4, Ms = 40(Na= 23,H= 1,0= 16)

9B ai1416-40)
Ws
|7 e e SRR P et e
Ms Y(dm3)
4 1



-~ EX. Calculate tnhe mOIarlty OT a
3.65 g of HCI |§9’§45|9@I YMQQHM solution.

Solution:-
Ws=3.65, Ms=36.5 Y=2dm3
-~ Ws 3.65
M= e %o M = ------- X ---- = 0.05 M HCI

Ms  Y(dm3) 365 2



Eg. Calculate Normality &
Molarity of solution

containing 9.8 g of H,SO, In1
Ws = 9.8 g, Vol drisadfiiohtticsa.dm?

Eq. Wt. of EL$Qi 5772 SonfiénM<GideN & M =?

Ws 1 9.8 1

K= oot St Eiisretuin N = ———--x-—-—---=0.2N H,SO A
Es 49 :
Ws 1 9.8 1 |

M= e N = X =0.1M HZS()4



Molality (m):-

Molality (m) is defined as number of moles of
solute presentin 1000 g (1 Kg) of solution. |

_ Number of moles of solute
Molality (m) = - X
1o Mass of solventin gram

1 molal KCl solutlon means 1 mol (7.5 g ) of Kcl |
is dissolved in 1 Kg of water.

* Molality dose not depends upon temperature.



The number of moles

substancg(selutelX.5aP ks

No.of moles X = -ecalettlated-asy—-—--------
| Mol. Wt. of the substance (Ms)

Hence,

Wt. of the substance (Ws) - 1000
T R e e A e S S X e mmmmmeee oo s
' Mol. Wit. of the substance (Ms)  Mass of solvent in gram (Y)

le. Ws 1000



BXx. Calculate molality ot 2.0 g o1
ethanoicacid (CH;COOH)in75 g of

Solution:- Molecuf?;lrnvzveer%ght of C,H,O,:

12X 2+1X4+16 x 2 = 60 gmol!
Ws 1000 2.5 x 1000



4 got NaOH 1s aissolved 1n 100 g ot

watet.

Solution:- Molecular weight ot
NaOH: 23+ 16 +1 =

Wt of the substance»( 1000

M 4 ﬁ’fg);mg)l:} _________________________________

Mol. Wt. of the substance (Ms) Mass of solvent in gram (Y)

f 4 1000
m = ------ X ====mnne- = 1 m NaOH
= 40 100g



sodium carbonate containing 25 g

Na.CO,.10H,0 in water. The volume of
resulting solution is 200 ml and it’sdensity
is 1.04g/ml.

Solution:- Ws = 25 g, Ms
=286g, Y =200 ml
Wt. of the su_-bs@a.rgem;g

M = X :
Mol. Wt. of the substance(Ms)  Vol. of solution in dm3(Y) |

WSs 1 25 1
M= i M = - X --—--=0.437 N
Ms V(dms3 | 286 T



WA. of the substance (Ws) 1000
S . S S e S
Mol. Wt. of the substance(Ms) Mass of solvent in gram (Y)

Ws = 25 g, Ms = 286 g, mass of solvent (Y)g= ?

VIass of solution
Vol. of soOlI" = cceccccemcamacaccaae Mass of solution =

< Vol. of sol" x Density
Density ,
Mass of solution =200 x 1.04 =208 g

Mass of solution =
Mass of solute (Na2C03 10H,0 ) + Mass of soIvent(Water)

208 = 25 + Mass of solvent(Water) Y
- Mass of s.olvent(Water) (Y) = 208 -25=183



- FIENCE molalty

it Wt.ume_Qbstance(Ws) 1000 j_

m L e e e R e e X mcccccccccaaa- hii i ‘
Mol. Wt. of the substance(Ms) Mass of solvent in gram (Y))

\

N
>
=
o
o
o
W

25 1000 o
M o me - -0.4776m
. W v 236 183 .




Molarity ot Mixed Solution

A mixture of different solutions of same or
different substances or solutes (acids, bases, salt)
has the molarlty as given by the relatlon

I\/IV1+I\/I M NN = M,V

Where,
M, M5, M, .... Are the molarities of different
components of the mixture. And

V1, V5, V5.... Are their volumes in the mixture.

M, & V,, are the molarity and volume of resultant
| mixure. (Vp=V i+Vo+Va+ ... P |




Similarly, we can determine the normality of
mixed solution as,

Ny Vi+NoVo+ N Va+ o =N,V
(Va=V.+V,+V + ... )

N, & V,,are the Normality and volume of resultant
mixture. ’



Eg. Compare the molarity of a solution obtained
by mixing 10 ml M/5 HCl and 30 ml M/10 Hcl.

Solution:-

M;=M/5=02 Vv, =10

M,=M/10=0.1 V, =30

Vo.=V,+V, =10+30=40ml M,_,=7?
M;V; +M,V,= M, V,,

(0.2 x10) + (0.1 x30) =M,, x40

2+3 =M, x40 2> M, =5 /40=0.125 M

Hence, -

Molarity of resultant mixture is 0.125 M



Eg. Comparethe molarity of mixtue containing40
ml 0.05M HCl, 50 ml 0.1M H,SO,and 1oml

o1 M HNOg
Solution:- M;=0.05M ,V;=40

M, =01M V,=50 My=0.1M V.= 10
Vm=V,+V,+V.=40+50+10=100ml M, =?
MV + MoV, + MoV += MV
(0.05 x 40) + (0.1 x50) + =M, x100
2+5+1=M;,x100 > M, =8/100 = 0.08 M

Hence,
Molarity of resultant mixtureis 0.08 M



Bg. 25 CIMB of a decinormal solution of HCI
exactly neutralised 20 CM? of a base containing

4.8 g/litre of the base. Find the normality &
equivalent weight of base.

Solution:-
N; =01 N V, =25dm3 V, =20 dm3 N, =?
N; Vi=No Vo [ . S
Vi 25

Normality= 0.125 N & Strength = 4.8 g/ml

Strength of Base 4.8
Eg. Wt.of a Base = --=-m-m-mmmmmeemmmeeeecee = ceeeiee =38.4

Normality of Base ~ 0.125



Mole fraction(x):-

“The ratio of number of moles of the
substance to the total number of moles of all the
substances present in the solution.”

For ~binary solution,If

n, = Number of moles of component A and
ng = Number of moles of component B then,

. Np Np
Mole fraction of A(x,) =--------- Mole fraction of B(xg) = ---------
np+ ng e na+ Nnp



*-4/-4—1/\04,- 4—1/\0 O3 3 43 r\f r\]n
l L/IJ_ LJ.J_\.«L) LJ_J.\/ oullll Ui 1111

Ny Ng
fractions-af -sglut@ _and,.sglms.r\.-t i
Nh+ Ng Ny + Ng Ny + Ng

4D

~ Hence, sum of mole fraction of all the
component of solution is alwaysunity.

Note:- 1. Molefractionis temperatureindependent
quantity.
2. Mole fraction is unitless quantity.



If W is the weight and M is the

molecular weight of substance, then

number of moles (ﬂ) will be given h}@

Wt. of the substance W
No. of moles (nN) = —=-—-e-mmmmee o = e
' Mol. Wt. of the substance M

For example, in a solution containing 4 moles of
alcohol and 6 moles of water,

4 4
Mole fraction of alcohols = ==-==-e-- = ----- = 0.4
4+6 10
6 6

{ Mole fraction of water = --------- = cocee = 0.6
- 4+6 10



Hg. A solution contain 25%
water, 25% ethyl alcohol & 50%

acetic acid by mass . Calculate

Solution;:- 1 . .: .. r .1 oo

nA PUIM/l_lL
Mole fraction of A(x,) =--------- s e
nA+ g W
Molecular wt. of H ,0 = 18, n,(H,0) = 25/18 =
1.38

Molecular wt. of C,H:OH = 46, nB(CZ 5OH)—
25146 = 0.54

Molecular wt. of CHBCOOH 60, nC(CH3COOH)
= 50/60 0. 83 . |



Na 1.38
Sl S —0.5018

na=+ Ng+Nnc 1.38+ 0.544+0.83

Na 0.54
XB(CzHSOH) i S e s e e e e e e e e — 0.1963
na+ ng+nc 1.38+ 0.54 +0.83
na 0.83
K (CHCOOM ) = oo s e =0.3018

ny+ ng+nc 1.384+0.544+0.83



Fg. Calculate mole fraction of HCl 1n a
solution of hydrochloric acid 1n water

containing 36%(w/w).
Sol" ;- Solution contain 36 g HCl & 64 g H,O

Mol. wt. of HCI = 36.5, n,(HCI) = 36/36.5 = 0.99
Mol. wt. of HzO — 18, nB(Hzo) = 64/18 = 3.55

| n, 0.99
: XA(HCI) R ———— — 0.2 18
na+ng  0.99+3.55
o 3.55
XB(HZO) iy L e . o o T (€ e 1 2y ey ey v e e e e > 0'781 |

‘ny+ng  0.99+3.55



Weight fraction

“The © to the
total weight of all the substances present in the
solution.”

For binary solution, If
W, = Weight of component A and
W5 = Weight of component B then,

: W, WB
Weight fraction of A = ----------- Weight fraction of B = ----------- -
WA + WB : WA + WB



OR

Wt. of solute
Weightfractionof solute = -----—---—mmmmmmoo
Wt. of (Solute + solvent)

Wt. of solvent
Weightfractionof solvent = -------—mmmmememmeoeeee
Wt. of (Solute + solvent)



~ Percentage of Solution

Percentage of Solution is nothing but parts of
solute present in 100 parts of solution.

It Is also designated as Percentage composition
of Solution.

It described in different formsas,
* Percentage composition by weight (W/W)
» Percentage composition by volume (V/V)

*Percentage composition by weightand
volume (W/V)



Percentage composition Dy WEight

“The weight Qg((l}ﬁfe) 1ﬁ gram dissolved in
solventto form 100 gram of solution is called
Percentage composition by weight(weight %).

' Wt. of solute

Percentage composition by weight = ------------==-ccc-c---- x 100
Total Wt. of solution

Wt. of solute :
_Percentage composition by weight = ------- e
Wit. of solute + Wt. of solvent

Eg. 10% glucose In water means 10 g ofglUcose
dissolved in 90 g of water resulting in 100 g
solution. | |



Eg. 40 g solute is dissolved
in 1000 g of solvent.
Solution:- Calculate the weight

percentof solut&solute
Percentage composition by weight = ---------------—------—- x 100

Total Wt. of solution

Wt. of solute
(weight%)= - = = <10

WHt. of solute + Wt. of solvent

40 x 100 4000

(weight %)= -------e = ccccceeeea= 3,85 %
~ 40+1000 1040 |



Percentage composition Dy

“The VOXJ%IEII ol}}ﬁ e(s‘c])/L}Q ia_er 100 parts by
volume of the solution is known as volume

percentage.”
Vol. of solute

Percentage composition by volume = ---------=--cccccocee-v- x 100
Total Vol. of solution

Eg. 10 % ethanol in water means 10 ml of ethanol is
dissolved in water such that the total volume of the
solution is 100 ml. | |



'Note:-

1. Volume Is temperature dependence quantity;
hence percentage by volume changes with
temperature.

2. Total volume of the solution # (volume of the
- solute + volume of the solvent)

Because, solute particle may occupy empty space
(1e. voids) present In the structure of liquids.:

3 Percentage by volume unite is used when both the
component e solute and solvent are liquids. |



RETHER PS5 OMBRSHHBDY of
the solowei gthamcbsvadaaBpediMheV ) :-

percentage.”

Wit. of solute
% composition by weight and volume = ---===-==-=-==--mcecemeu-- X
Total Vol. of solution

This unit 1Is commonly used In medicine and
pharmacy. |



~ ppm, ppb and pptsolutions

When a solute Is present in trace quantities, it
iS convenient to express concentration in ppm, ppb
and ppt. |

1. Parts per million (ppm):-
It is defined as,
Weight of substance

Parts permiliion = ---—ccoeeo o eecne e x 10¢
Total Weight of solutlon .



Z. Parts per pillion

It .5(83!%%& as,
Weight of substance

Parts per billion = - x 10°
Total Weight of solution

3. Parts per trillion (ppt):-
’ It Is defined as,

Weight of substance
Parts per trillion = -----cccmmmmmeeeemceciee x 1012
| Total Weight of solution



Dg. XA DULULLIUIL CUILLULID V. UV0O y UJ
the substance in 1 Kg of solution.
What will be its concentration in

ppm?

Solution:- Wt. of substance = 0.008 g
Wt. of solution = 1000 g

Weight of substance

Parts per miion = —-——c—e st coie

X
106
Total Weight of solution



_ welig
ht of solution is 100 g. What is the
amount of glucose in the solution?

Solution:- Wt. of solution
=100 g Wt. of siblitriiwéstance

Parts per million = 5-------------—ooo oo x 106
" Total Weight of solution

| Wt. of substance
24 = —-emmommeem e x 106
100

24 x 100
Wt. of substance = ----------—-- = 0.0024 g
| 106 ’



Eg. 25 CIT® of caustic soda of unknown strength

were found by titration to neutralise 24 CM°of 0.1 N
HCI solution. Find the normality of caustic soda

(NaOH)& strength in Kg perdm?.
Solution:- '

N; =0.1N V; =24dm3 V, =25dm3 N, =7
, V, 25
Normality= 0.096 N Strength = ? kg/dm3

Strength
Eg. Wt. = —-—cccemmeeeeee Strength = Normality x Eq. Wt.

Normality



Molecular Wt. of base
Egq. Wt. of a Base = ----------—-mmmmmmm oo |
Acidity of base

Mol. Wt. of NaOH 40
Eq. Wt. o NaOH= --------mmmmmemmm e = oo =40
Acidity of NaOH 1

Strength = Normality x Eq. Wt.
=0.096x40x 103 = 3.84% 10> Kg/dm?



L. DCLCIININCe Uic 11oidr 4114
normal concentration of a 40 %

solution of H,SO, having relative
density1.307. (5.33,10.66)



Hg. A solution 1s prepared by
mixing 46 galcohol (C,Hs;OH) &
Solutiot-g water (H ,0). Calculate mole fraction

n, e solutionV
Mole fraction of A(x,) =--------- N

n,+ ng W
Mole. wt. of H ,O =18, n,(H,0O) =18/18 =1
MOIG. wt. of C2H5OH — 46, nB(C2H5OH) = 46/46 =

Na+Ng 1+1 Na+MNg 1+1



—/\:. 11 TV H CLII)’I UIVUVIIVI 1V Uivoviviou 1l

1000 g of water, gave a solution of
specific gravityo0.992, find the
molarity of solution and mole

dracsionwof watersand ethytalcohol.

Mass of solution  Mass of( solute + solvent)
Mol Bl sl s e o
Density Density

. 46 + 1000 1046
Vol. of sol" = ceememmmceeeee = e = 1054 ml =1.054 dm?
Density 0.992 '



Wi. of the substance (Ws)
M = X
Mol. Wt. of the substance (Ms) Vol. of solution in dm?3 (Y)

Mole fraction



Ul WalTl. 111C Uciiolty U1l uiic
resulting solution was found to be

0.997 cm?3. Calculate molarity & molahty
of Na(Cl solution.

Solution:- Ws =5 g, Ms = 58.5 g,

m = ? Volume of solvent = 1.1 Kg
- 11000 W,

el ' I

Wht. of tflje substance (Ws 1000

me— =% Molalitytm)——— |
| Mol. Wt. of the substance (Ms) Mass of solvent in gram (Y)

Ws 1 5 1000
m= ------- X —==m-- = - X —=mmmm- = 0. 8547 m
Ms Yg 585 1100



(-

| Mass of soln  Mass of solute + Mass of Solvent
Vol of SOI" = cmemmm e =
& ensity Density e
| 1105 o
Vol. of sol" = = 1108.32 ml =1.108 dm?
0.997
s 'Wt. of the substance (Ws) 1 \ |
Mo R L T e e s
L‘ Mol. Wt. of the substance (Ms) Vol. of solution in dm? (Y) Z
. 7 _ : : - |
M = - X - =1 O7713M e
. 58.5 1108 =




Eg. What is the Normality of

solution of Na(Cl containing 10 x 10-3

Kg of it dissolved in 2 dm3 of water.
Solution:- Ws=10x10-3Kg=10g Y =2dm3

Wi. of the substance (Ws) 1

g. Eq. Wt. of the substance (Es) Vol. of solution Y dm?3

Molecular Wt. of NaOH 40

Eq. Wt. of NaOH = --------memmemmm oo S wmmeres = 40
' Acidity of NaOH 1

Ws 1 10 1 .
N = -—-—-- R R X ==m-m- = 0.125N NaOH

Es Ydm?3 40 2



THANK YOU




