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COLLEGE OF EDUCATION FOR PURE SCIENCES
DEPARTMENT OF CHEMISTRY
FIRST YEAR LECTURE NO.3
Dr.LUMA.T.ALbaaqj

METHODS OF EXPRESSION OF
CONCENTRATION S e _all) Gl b

Concentration: |s a general measurement unit

stating the amount of solute present in a
known amount of solution.

aaaS 8 i) HaeS ) i adle (il saas sa 1 5SSl
bl (e ddg paa

amount of solute

Concentration= ,
amount of solution

SO G Haedll Gl (8 ya aa 3
1-weight of the solute in certain volume of
solvent or solution.
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D Gl g cudall gl Jslaall (e are e (8 QA )
A -NORMALITY(N)

Number of gram equivalent of the solute in
one liter of the solution.

Jslaall (e anl g yil 8 4l jall LAl dae & 4y jliald)
N = number of solute equivalents =_n_.of eg

V(Liter) V(Liter)
Gl el da) yall LKA dae =adla ) gl
AL Jlaall aaall
Wt FOR SOLID
Where no. of eq = MATERIAL Ll 3 50
eq.wt

Al il ()35 = dnel jall CiliESAl sae
Gl (A )58l

_number of meq

N= V(ml)

el GldlSalal) 2ae = aalla 5l
Ablal) Bas gy anall

WwT 1000
X

N= eqw V(ml)



Or.Luma.T.Albaa] page |3
aladl el 05 Jiey Wit
Gl el jall (A (5l JiasEq.wit
Sllally J sl aas JiaaV/(ml)
The units are g-eq./L,meqg/ml

EX/ How many grams of sodium carbonate used to
prepare 250ml of 0.20 N solution(Mwt=106g/mole).

MWt
Eth Na,CO3= R . . .
no.of cationsxoxidation number of cations
106
=——=053 g/e
;- 23 8/eq
wt 1000
N= X
eqwt v(ml)
wt 1000
02= — X— =2.650 g

53 250
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N - 10x%Xxd

 eq.wt

d= dencity of solution BUINAEL S
V= volume of solution Jslaall ana

Sp.Gr. =specific gravity Jilall e sill ¢ 55l
%= % purity of solution Jilull 5 slail 4y siall 4pill

eq. wt = equivalent weight el (&<l ¢ 3l

Wt = weight of solute al Al Gl o 5
Meqg= N xV(ml) meqg=eq/1000
DILLUTION EQUATION

N1XV1=N2" Vz

N1,V1 / normality and volume of the diluted
solution.
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N», V2/ normality and volume of the original
solution. ) Jslaall ana 54y jle

EX. How to prepare 250ml of 0.25N HCl if sp.G .. =1.185
and containing about 37% HCL by weight.

N

10 X%Xxd 1000Xx%Xxd
=— (OR)  N= ;
eq.wt eq.wt

10x37x1.185
D =12.01 eq/!

N.V. =N.V.
12.01x V =0.25 X 250
V=5.20 ml

B- MOLARITY(M)

The number of molecular weight of the
solute(gm)or number of moles of solute in one
liter of solution is called molaric solution.

Al L_g u‘JAﬂ(MJAM QU)Y\)QY}J\ e A a3, gall
Jdaall (e aal g
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FOR SOLID MATERIAL

number of solute moles n

V(Liter) ~ V(Liter)

M
Gl DY ge d2e
Sl Jslaall aaa

Wt sl aind o
Mwt <l el g5

= 4 Y 54l

=)l AY e 220

Where n =

number of millimoles <l &Y e
= ! 2t N el

M vV(ml) Dllally J glaall aas

M = wt v 1000
Mwt VimiIh

Al Q) 055 i Wi

Il A el )l Sl Mwit

Sallally Jsladl ana ey Vml

Units of molarity are: mole/L, mmole/mL
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EX/ Calculate the molarity(M)of solution result
from dissolving 20g of sodium hydroxide in 2.0 liters
of solution(Na=23,0=16,H=1)

wt 20 g

= =0.5 mole
Mwt (23+1+16)g/mole

r‘NaOHz

_n
v(Liter)

-2° _0.25 mole/L

(or)

wt _, 1000 20 _ 1000
M=—— X =—X

= =0.25 M
Mwt = Vml 40 2000

FOR liquid material

- 10X%Xxd
M.wt

AND dilution equation

M1V1=M>,V>
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EX/ How to prepare:250ml of 0.1M H,504 if sp-g=1.09 and

containing about 98% H,S0, .

_10x%xd
M.wt

10%x98%x1.09
M=
98

Mi1Vi= M2V,
10.9%V1=0.1X250
V1=2.29 ml

=10.9 mole/L

Lein Al o3l e aaiad 4ddle il o) aadlall 5*

S jball Gl agle A 5all Gl e aatat 4y )Y sall
DAl a83ally (Uass g 4 )Y gall (e
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| IVEN L;Y) salall Z\.a,pL LA; ez i DO\ A
(ZSALSA\ O
allil) 48Rl LA 2 Y gall 232 Jasi 55 o)) e *

C-FORMALITY(F)

F :is defined as the number of gram formula
weight of the solute per one liter of solution.

S 8 el ) jall dsgeall () 350 230 o adla sl
Jslaall (e aal g

Or F:itis the number of moles of solute,
regardless of chemical form, per liter of
soiution.
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ua e il aes QA Y ge dae Ll (@ yad
Jslaall i il

_number of for mula weight no.of fw

F -
v(liter) V(Liter)
G Aall 4a) jall arpall o) 4 2ae X
.. = 4alle ) 54l
Al J sl ana
No.of fw=—t— AL O e
' g.fw Gl azpall ¢ 5

= ldall 4aal yall azuall o) 5

_number of millif formula weight

F v(ml)
Gl &Y ga ul‘ e .
? = 4.l y &l
T o5l
Wt 1000
F=— " X
g.fw v(ml)
(“J’d\') Gl s e wit
Al drall 5 9 Jia g.fw

Jslaaall aas Jia vml
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UNITS= g.FW./Liter,mfw/ml

2 —weight of solute in certain weight of
solvent culall (e aslea 55 (A @l &)

A-MOLALITY (m)

Molality is the number of moles of solute per
1000 gm of solvent

cudall (30 421000 (A @l DY 0 230 o 4V gall

[KYN|RE)Y,
=number of solutes <l ;-.N-b _ @JY}A\
wt.solvent(Kg) & sl o
wt 1000
m=—— X

Mwt  wt.solvent(g)

Units:mole/Kg,mmole/g

EX/ Calculate the molality (m) of solution result from dissolving 5g of

sodium hydroxide in 250g of distilled water:(Mwt=40g/mole)

wt 5
NNaoH=T—" = J =0.125 mole
Mwt 40g/mole
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wt 1000
m=——X
Mwt  wt.solvent(g)

0.125
——=05m
0.250

(Or)

wt 1000
m=——X
Mwt  wt.solvent(g)

5 _ 1000
—X——=05m
40~ 250

B-MOLE FRACTION sl sl

It is the ratio between number of moles of
solute or solvent to the total number of moles
of solute and solvent .

S el gh laall DY ge dae a4l 4 Jdgall sl
ggldtggﬂld\CJYijgﬁﬂ\Aad\

ni n2
Xo=
nl+n2 nli+n2

X1+X2=1

X1:

Il gl D) Jias Xy
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el Jsall Husll JiaiX,

)l AY s 220 Jianl
cudall AOY e 22e Jian?

EX/ Calculate the mole fraction for A and B in their

mixture if the moles of A=18 and B= 40 moles.

Xi=—o— = 0.310 Xy= D
184+40 18+40

= 0.690

X1+X;=0.310+ 0.690 =1

PERCENTAGE CONCENTRATION
40 al) 4l

Number of grams of solute in 100 gm of
solution.
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20 58 455l 4 ghall gl gl 3550 (5 sl 38 5
s sbun s g)J slaall (e a2 100 (A Sl Sl je
(el s Q) (J )5 & sana

wt of solute

%W /W= X 100

wt of solution

al Al ladl ¢
ol Al Jsladll 55

100 X =%W/W

EX/ Calculate (%w/w) concentration for solution
contain dissolved 15g NaoH in 150g water?

15

0 — — 0)
%W,/ W TIPTTR 100 = 9.1%
B-VOLUME PERCENT ratio %v/v
Araanl] 4 giall 4l

Is the number of milliliters of solute in 100ml of solution

@ 5) Jslaall (e sille 1008 ldall <l jille ac 5a
(el s DAl cans & gana (g5l

V(ml)of solute
V(ml)of solution

x100

%v/v=
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AL I g
100 X L O e;;_A’V/V

EX/ Calculate %v/v for solution resulf form addition of
200 ml of methanol to 400 ml distilled water.

o/ s 200 . 0
Aav/v—200+400 X 100 = 33.33%

C-WEIGHT/VOLUME PERCENTAGE
CONCENTRATION  (%W/V)

agaaall 4 )l 4y siall 4l

It is the number of grams of solute in 100 ml of
solution.

Jslaall e ilile 100 & @Il Glal je 23 o

Wtof solute
V(ml) of solution

%W /V= X 100




Dr.Luma.T.Albaaj Page |16

al Al laall ¢

100% i T

=%w/v

EX/ Calculate the percent ratio for solution result from

dissolving 5 g of sodium hydroxide in 0.25 L of distilled water.

Wtof solute

%W/VzV(ml) of solution x 100
5
—2—50 x100 = 20/0
PARTS :

1-PARTS PER THOUSANDTH (ppt)
¢ a Gl K1 ¢

_ wt(g) of solute % 103

ppt

_v(ml) of soivent

Cudall (e yilla Bl 8 Gl jaly Il (5 daud oA
!

Units ppt g/L,,,,,OR,,,,mg/ml
2-PARTS PER MILLION (ppm)uﬁlﬁ BN
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_ wt(g) of solute

Ppm x10°

_v(ml) of soivent

Codall (e ille ) gale (8 il jally ldall ¢ 55 At o
A

=3

e\ a5 S0l gl sil/ara a8las sUnits ppm
mg/L,,,,OR,,,,ug/ml
3-PARTS PER BILLION (ppb)cssl OS¢ 3

wt(g) of solute 109

ppb=

v(ml) of soivent

solution (» Jille el (A Glal jaly Al (55 4 o
L;‘\\.A\ LT\:\SA]\

Units ppb ug/L,,,,0r,,,,ng/ml
P A8l e sl 58 il ppmidas S35

e ppm o N
ppm= N xEqg.wt x 1000
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ABally (5 )Y sall 38 slbppm a5

e ppm aM

ppm=Mx Mwt.x 1000

A8MaLy o gill 58 il B ¢ ) das 3 6*

e ppt aN

Ppt=N X Eq.wt

o 48aly (5 Y sall S il 5*
e ppt aM

PPT =M X M.Wt



Dr.Luma.T.Albaaj Page |19

ppm a ppt

ppm= ppt x1000

EX/ What the (M) conc. For solution 20 ppm Nacl?

Ppm=M X Mwt x 1000
20 =M X 58.5 X 1000
M =2.925ml/L



