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Concentration of 1ons

Example:
a) NaCl(@) Na@) + )
0.1 M 0.1 M N
Co(NO3, ) + 2NO,
0.5 M 0.5 M 2x0
c) Fe(ci04xgy Fe(( 3Cl04ag
1M 1M 3x1”3M

(Analytical Molar Concentration) (ca)

(Molarity)
(Mw) (M)
) (

(n)



)Solute(

JAssociation( )Dissociation(

The total number of moles of a solute regardless of its
chemical state in : L of solution

A] (Eg/™Mibrium Molarity[( 2

) (

The molar concentration of a particular species in a solution.

Example:

Calculate the analytical and equilibrium molar concentration
of the solute species in an aqueous solution that contains
285 mg of trichloroacetic acid, C13CCOOH (163.4 g/mol),
in 10.0 mL (the acid is 73% ionized in water?

Mw=163.4 " (CH:COOH) 285) mg)
" 73% ) | " 0. ml g/mol
Solution:
(HA)

(Cha) (analytical molar con.) 1)
m - 285 mg = 0.285
Mw = 163.4 g/mol
V=10ml =0.01L



Mw  163.4

- M
Equilibrium Molarity(( )2
I11A 1 A
100% - 73%
)73% = 27%
[Hal=— x0.174=0.047 M

100

A H+

H+1=la~1=— x0.174=0.127 M
\ 100



‘Example

Describe the preparation of 2.00 L of 0.108 M BaCl2 from

BaCl22H20 (244.3 g/mol(

)M 0.108( L 2(
)Mw-244.3 g/mol) BaCl22H20

, =0.108x2 =0.216 mol

Bacl2. 2H20 Bacl2

2.2 — >BaCl +2H 0

nBaCl2 nBaC]2.2H20 0,216 110l

-"mBaCl2.2H20 =nxM w

=0.216 x 244.3 =52.779g

Example:

BaCl2

Describe the preparation of 500 mL of 0.0740 M Cl’solution

from solid BaCl2.2H20 (244.3 g/mol)

(C1 0.0740) M) 500) ml)

"Mw=244.3 g/mol" BaCl22H2



Solution:
v=500mi=05L (10s )

=>ncr=M XV
ncf =0.074 X 0.5 = 0.037 mol

BaCl2.2H20 ~ B a +2+2Cr +2H20

)*
J)CL( BaCl..2H2X
2 mol of ClI >1mol of BaCl. .2H20
0.037 mol of € mol of BaCl. .2H?20

= >n B,CI,2H20 = °-0185m O 1

=< . ="
=0.0185 x 2443 = 452 s



Solution Composition .

Solution = Solute + Solvent

(concentrations)

) mass percent = mass of solute xI100%
mass of solution

Mass of solution = mass of solute + mass of solvent

) ) ) (

X A= unit less

- - - moles of solute
. Molarity = -------m-mmmmm oo

volume of solution (L)



Unit of Molarity = mol/L or

)
_ moles of solute
Molality
mass of solvent (k
Unit of molality = mol/Kg or m
\
5. Normality =/xM (unit = N)
( Normal

M = Molarity (mol / L)
/= no. of equivalent (1,2,3

JOH H )/



Example:

02 M H.SO: =>N =2%"(X2=0.4 N
0.1 M AI(OH)3=>N =3x0.1=0.3N

0.3MHC1 =1x0.3 =03 N
O~dation - Reduction " )2
""Reaction
) (
Example:
— ~"Mn®+4HD
0.6 M

AN=fx~a6 =3N

Example:

A solution is prepared by mixing 1.00 ethanol (C2H50H)
with 100.0 g water to give a l'inal volume of 101 ml.
Calculate the molarity, mass percent mole fraction and
molality of ethanol on this solution.

100.0 g (CIH50H) (Ig)
101 ml



Solution:

m CHOH— - MWcHOH= 46.07 g/mol
m, = 100.0 Mw Hi0=18g/mol
\koiution = 101 ml = 0.101 L
n
1M =
n m =2.17x10~2mole
M.. 46.07
0.101
m
2 ) mass percent = HOH - Xi00%

m CHEHO
X100% = 0.99%

1+ 100

ICZPU OH

Achsoh™ ™ ho

mole fraction =

n m 100:5.56mol

n 18
—oy = 217x10 - 3.89x10"
(2.17x10'2)+5.56

n

4) molality = ¢ <olvent (kg)



0.21molofNacCl 0.21MofNaCl
)L (solution 1

sof wes .o 35% HC1:s  water
100 Solution
2.6molofNaOH 25 mNaOH

1 kg of water

o6 of kc: 0.6 mole fraction ofKClI
1 total no. of moles

Example:
3.75 M sulfuric acid solution that has a density of 1.23 g/ml.

Calculate the mass percent, molality and Normality of the
sulfuric acid.

.g/ml 1.23 M 3.75

Solution:

3.75 mol H:S0. )
L of solution
n>=,, 4= mol V =1L= 1000 ml 3.75

M H.S0. 3.75



=mHn x Mw = 3.75x = 0 98.1 = 367.

=dxv=1.23x 1000 = 1230

soiuuon

Am O=mgli,-m H» =1230-367.87 =862.13
= 0.862 kg

1 = =479 0

) mass Percent = muX 100 %

solution

367.87 X100% = 29.9%
1230

Molality )2 = =m i- =435 m
M hO 0.862

3) N=/ xM
=2x3.75 =7.5 N
Example:
Solution consists of 34% of NaOH that has a density of

0.98 g/ml, calculate Molarity, Molality, mole fraction and
Normality ?

g/ml 0.98 NaOH %34



(Part Per million (ppm))

mass of solute
X 1U

PP mass of solution
10 x ppm
mass of solute (mg)
ppm :
Volume of solution (L)
) *
ppm
) (
(Part Per billion (ppb)) >

mass of solute
pp “ mass of solution x

10 X — —_ :ppb



ppm(

‘Example
What is the molarity of K+in a solution that eontains
ppm of KsFe(CN,)s (329.3 g/mol(?

)F?2m 63.3( )KH
IMw=329.3 /  KsFe(CN(s

Solution:
K3Fe(CN(6 K*
(WM ppm( KsFe(CN(s
) IM(
mg of KFe(CNn
— 63.3ppm > \Y/
ILof solution
=> mK3Fe(CN)6 = 63.3 mg = 0.0633 g (10 )
V=1L
(] | - = m
) T Mw

= @~ 333 =1.922x10~4 mol



fla—t— |l

= 1.922x10 4 =1 922x10~4 M

K+ K¥Fe(CN(6

+IM K 3Fe(CN)6 — ~3MK

1.922x104 M — >XMK+

=< =5.77x10 M

Functions )?(

\Px=-\ogx”"
)P-function(

Nxio YA(

( WPH =- log [H
POH = - log [OH )2-[



N\
Example: C )
Calculate the p-value for each ion in a solution that is 2.00 x
10'3M in NaCl and 5.4 x 10'4M in HCL

NaCl )P(
)X 10'4 M 5.4( HCL  )X2.00 10% M

Solution:

)complete dissociating(

NaCl = salt
HC1 = strong acid
NaCl — Na+ + CrI

) (aq) (aq)
2x10“3 M 2x10“3 M

HC1AH+  + O'a)

(aq)

5.4xI0_4M 54x10'4 M

(Na+, cr, HY

.(NaCl, HC1)



AC cf=(2x10'9 + (5.4 x10'4 = 2.54x10 M
APCI1 = -log (2.54 X2.6 = (

PNa = -log CNa+ = -log (2x 10 ) = 2.?
PH = -log CH= -log (5.4 X 10'4) = 3.27

Pq
)P(
PX(C - )X(

Shift =
X =anti log -PX =10'

Example:
Calculate the molar concentration of Ag+ in a solution that
has pAg of 6.372.

(pAg =6.372) Ag+

Solution:
[Ag ]=antilog-P Ay



