ALMUSTAQBAL UNIVERSITY COLLEGE

Medical Laboratories Techniques Department
Stage : First year students

Subject : General chemistry 1 - Lecture 4 A

Lecturer: Assistant professor Dr. SADIQ . J. BAQIR

Molality(m):

The Number of moles of solute per kilogram of solvent.
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Example
Determine the molality of a solution prepared by dissolving 75 g of solid
KNOs (101 g/mol) into 374 gm of water at 25°C.

Solution:

_number of moles(solute)x 1000

Molality(m) =

mass of solvent(gm)

t 75
No of moles(solute) =——— =—2>97

= =0.743 moles
M.wt 101 g/mol

number of moles(solute)x 1000 _0.743 mol x 1000
mass of solvent(gm) 374 gm

Molality(m) =

Molality(m) = 1.987



Mole fraction:

The number of moles of one component relative to the total number of moles of all

components in the solution.

moles of component 1(nq)

Mole fraction of component 1(x1)=

moles of component 1 (ny)+moles of component 2 (ny)

moles of component 1(ny)

Mole fraction of component 2(X2)=
P ( 2) moles of component 1 (nq)+moles of component 2 (n3)

| Xi+ Xo= 1

X1 nl X2 — n2
nl+n2 nl+n2
Example:

Calculate the mole fraction for each of solute and solvent in a solution if the solute

IS (2 mole) and the solvent in (3 mole) .

Solution:
2 2
X, =—2_ = = 2 =04
n1+n2 2+3 5
n 3 3
Xy, =—2— = = = =06
n1+n2 2+3 5

Xi+X2=04+06=1




For 3 components mixture we have X1, X2, and Xz Then:

_ nl
1 nl+n2+n3

_ n2
2 nl+n2+n3

n3
Xg=————
3 nl+n2+n3
Example:

Calculate the mole fraction for each component in a mixture that contains

1mole of A, 2 moles of B and 3 molesof C.
Total No of moles nt= moles of A (na) + moles of B (ns) + moles of C (nc)

NT =Na + N +Nc

nt=1+2+3=6moles

ny 1

Xa= = 22017
Xg="8=2 -033
nr 6

X = =% =05

nr
Xr=YXi=1
Xt =Xa +Xg + Xc
Xr=017+033+05=1



Exercise:

The mass of an aqueous solution that contains 7.45 g of KCI (74.5 g/mol) is
151.45 g . Calculate :

1. The molality of the solution.

2. The mole fraction of each of the solute(KCI) and solvent (H20)(18 g/mol).

Part per million (ppm) :
It is a convenient way to express the concentration of the very dilute solution .
(L ppm=1mg/liter) or (1 ppm=1pg/mL)

ppm: is a mass ratio of grams of solute to one million grams of sample or solution.

mass of solute(g) 6
= x1
Cppm mass of solution (g) 0
also
mass of solute(m
Cppm = / ; ( g.)
volume of solution(liter)
wt(mg) wt(pug)
- — 1000
Cppm vV (liter) YmL

1000

Cppm =222 (g /mL)

19g=1000mg , 1mg =1000 pg 19 =10%ug



_wt(g) 6
Cppm = oo X 10

Example: Prepare (500mL) of (1000 ppm) KCI aqueous solution .

solution :

_wt(g) 6
Cppm = VoL X 10

C X VmL
wtg = % (By rearrangement)
1000 x 500
wt(g) =-2X0=p5g

Then 0.5 g of KCl is to be dissolved in water and the volume is completed to
500 mL in a volumetric flask to get(1000 ppm ) solution.

Relationship of ppm with Molarity(M) and Normality (N)

ppm =M x M.Wt x 1000

ppm =N x Eq.Wt x 1000

PPm

Molarity(M) = ———

(M )Nl JPPM (e 58S Jagadl ¢ oilal) 13a aadiay

PPm

Or Normality(N) = Fqwt x1000
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Example:

Calculate the molarity of K* (39.1 g/ mol) for the KsFe(CN)g aqueous solution of

(63.3 ppm) concentration?
Solution :
KsFe(CN)s —_— 3K* + FG(CN)GS_

1mole 3mole

63.3ppm ksFe(CN)s —  3x 63.3ppm K* =189.9 ppm K+

Molarity(M) = — 2 = 2899PP™m _ 4 86x 10°M (molarity of K*)

Mwt x1000 39.1 x1000

Molarity of K* (M. ) =4.86 x 10°M

Example:

The maximum allowed concentration of chloride (35.5 g/mol) in drinking water

supply is (2500 ppm) . express this concentration in terms of mole/liter (M) ?

ppm = mg/L
Solution:
. PP
Molarity(M) = —thxTOOO
Molarity(M) = ——2 = 2590 _705% 103 M

Mwt x1000  35.5 x 1000



Second method:

2500 mg
Molarity (M) = Wi
olarity (M) = M.wt x V,,
2500 x 1073
Molarity(M) = ( e

35.5x1

Molarity (M) =7.05x 103 M



