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— Which solution Mg
109 will be aCl 1s more

more salty ?

IS the amount
own amount
~ . _owventor solution

~ Why is it more salty ?
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What Is the meaning of dilute solution?

» A solution in which solute is present in very small quantity.
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What is the meaning of concentrated solution?

» A solution in which solute is present in large quantity.
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What iIs the meaning of standard solution?

Answer:

> A solution whose concentration I1s known i1s called as standard
solution.

» From this any other known concentration can be prepared.

‘ | | | |
1M

100 M 10 M 0.1 M 0.01 M




5

~ o
~»

rrorion’s

Which way Is better to describe solution if the options are given
1. Qualitatively

4?( Quantitatively

Answer:

» Quantitatively.
1.e., based on amount of solute
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1 MASS PERCENTAGE , Cancemicatitratian be

2 VOLUME PERCENTAGE ; @xpIreEssed im anarvyay ajso
‘ ways or many ways?
3 MASS BY VOLUME PERCENTAGE

4 ppm (parts per million)

5 MOLE FRACTION
MOLARITY
MOLALITY

0
I
8 NORMALITY
9 FORMALITY
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It Is denoted with (w/w)%
Definition:
The amount of solute In grams present in 100 grams of the solution Is
called “Mass percentage”.

Formula:

Mass % of component

Mass of solute
x 1

Mass of solution



What do you mean by 35%(w/w) glucose solution ?
ANS:

35 gms of glucose in 100 g solution

WHt. of glucose =35 ¢g

Wt. of solution=100 g

W1. of solvent =wt. of solution — wt. of solute
=100 - 35
= 65¢



Calculate the mass percentage of benzene (C,H;) and carbon

tetrachloride (CCl,). If 22 g of benzene dissolved In 122 g of carbon
tetrachloride (CCl,).

Mass. of solute (Benzene) = 22 g
Mass. of solvent (CCl,) = 122¢
Mass. of solution = 22+122

144 g



Calculate the mass percentage of benzene (C,H;) and carbon
tetrachloride (CCl,). If 22 g of benzene dissolved In 122 g of carbon
tetrachloride (CCl,).

Mass of solute
Mass % of solute = x 100

Mass of solution

= 22 x 100

144
= 15.28 %

Mass % of solvent= 100 - 15.28 = 84.72%
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It Is denoted with (V/V)%
Definition:
The volume of solute in ml present in 100 ml of the solution. It i1s called
“Volume percentage”.

Formula:
Volume percentage of a component

Volume of solute , 100
Volume of solution
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Can you tell what 10% ethanol means?

» 10 ml of ethanol present in 100 ml of agueous solution.
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Calculate the volume percentage of 10%6 of ethyl alcohol in a solution of
water.

10 ml
Vol. of solution — VVol. of solute

Vol. of solute

Vol. of solvent

100 - 10
90 ml
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Calculate the volume percentage of 10%6 of ethyl alcohol in a solution of
water.

Volume of solute , 100
Volume of solution

10 x 100
100

10

Vol % of solute







==

L S

>

SNSacademy
" afingerprint school

rrorions

V1~ OY VULUIV ndl ol \| | A~

It Is denoted with (w/V)%
Definition:

The mass of solute in grams present in 100 ml solution or it is the mass
of solute dissolved in 100 ml of solution.

Formula:

mass by volume %

_ _mass of solute 100
Volume of solution
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What is meant by 10% (w/V)?

10 grams of solute present in 100 ml of solution.
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Calculate the mass by volume percentage of “NaOH” when 10 grams of
NaOH is present in 100 ml of a solution?.

W
Mass. of solute = 10 gms= 10%| -

Vol. of solution= 100 ml



Calculate the mass by volume of “NaOH” when 10 grams of NaOH Is

present in 100 ml of a solution.

Mass by volume % of NaOH
mass of solute

Volume of solution

£>< 100

100

= 10

x 100
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» When a solute Is present in very small (trace) quantities, then It Is
convenient to express the concentration in ppm.

Number of parts of the component

Formula: PPM = x 10°
- Total number of parts of all the

components In a solution
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D) Parts per million

For example <
» Concentration of dissolved oxygen In a jge=—
sea water can be expressed in ppm.

» Concentration of pollutants in water or atmosphere can be expressed
In ppm.
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Explain the importance of fluoride 1on in water and any other use?

» 1 ppm of fluoride 1ons concentration in water prevents tooth decay.

» 1.5 ppm of fluoride 1ons In water leads to mottled teeth.

» Higher concentration of fluoride ions In water becomes poisonous.

» Sodium fluoride is used In rat poison.
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1. Water pollution can be measured In...........

a) (w/w)%
b)(w/v)%

c) (V/IV)%0

dyppm
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It IS denoted with X
Definition:

The ratio of number of moles of one component to the total number of
moles of all the components present in a solution.
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For example

In a binary mixture, if the number of moles of A and B are n, and ng
respectively, the mole fraction of A will be

n A
NytNg

X, =
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For a solution containing | number of components, we have

Formula:

n n,
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AL \/- WAL

» It 1s useful In relating some physical properties of solutions like
vapour pressure etc.

» It has no units (because It Is a ratio of no.of moles).

» |t 1s Independent of temperature.
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Make a note :

Number of moles (n) =
Weight (Wt)

Gram molecular weight (GMW)

Mole percent = mole fractionx 100
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Calculate the mole fraction of H,SO, In a solution containing 98% H,SO,
by mass.

98% H.,SO, by weight means 100 g of solution contains 98 g of H,SO, by
mass

Wt. of water = 100-98 = 2¢g

Wt _98 _,

No. of moles of H,SO, (n,) = ==
2 4( 1) GMW 98




Calculate the mole fraction of H,SO, In a solution containing 98% H,SO,
by mass.

Wt 2 1
No. of moles of H,O (n,) = VYRS
. n,
Mole fraction of H,SO, (X,)= = T
14+ 1

9
= 0.9



A solution of sucrose In water Is labelled as 20% (w/w). What would be
the mole fraction of each component in the solution ?

Mass of sucrose

Molar mass of sucrose
(C12H22011)

209
342 g mol-

Mass of water (solvent) = 100 - 20
= 80¢

Molar Mass of water = 18 g mol-!



A solution of sucrose In water Is labelled as 20% (w/w). What would be
the mole fraction of each component in the solution ?

N

SUCrose

water

= = 0.0585 mol
342
80

= = 4.45 mol
18

nSUCI’OSE T nwater

= 0.0585 + 4.45

- 4.5
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A solution of sucrose In water Is labelled as 20% (w/w). What would be
the mole fraction of each component in the solution ?

n _ 0.0585 _
Xsucrose: sucrose 4_57 — 0.013

Ntotal




Calculate the mole fraction of benzene In a solution containing 30% by
mass In carbon tetrachloride.

Mass of solution = 100g

Mass of CCl, = 70¢

Mass of C,H, = 100 - 70
= 30¢

Molecular weight of CCl, = 154
Molecular weight of benzene= 78



Calculate the mole fraction of benzene In solution containing 30% by
mass In carbon tetrachloride.

Mass
Molar mass

— :ﬂz 0.385 mol
/8

No. of moles of CiHg =

/0
No. of moles of CCl, = 7575 0.454 mol



Calculate the mole fraction of benzene In solution containing 30% by
mass In carbon tetrachloride.

nC6H6
Nc.H, +Nccl,
0.385
0.385 + 0.454

= 0.4583

Mole fraction of C.H, =

Mole fraction of C;H, = 0.4583



i
2
N
N
IU

>
£
Y
o
e
o
o
W
c
W

school

a fingerprint




