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(Analytical chemistry )4sdadl) ¢liaxsl)
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Methods expressing of matter quantity
(Gram-Atomic weight) (At.wt) =l ¢ 3 &gl .1
Sl b 1k paiall 5,00 0550 08

Gram Molecular weight (mole ) (23 &3 gad) o) () 2112
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Molecular weight (M.wt) = Sum. of Atomic weights
M.Wt(CH3COOH) =2C +4H +20

=2x1Y +4x1 +2x)1
= 60 gm/mol
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Gram equivalent weight ! &) (Alsall 3
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Equivalent weight of element( Eq.wt) saiall (8l<al) o5l A
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Atomic weight = Equivalent weight (Eq.wt ) x Valance
At.wt

Eqg.wt of element =
Valance
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At.wt 40
Eg.wt of element = = =20 gm/Eq.
Valance 2

?Y\‘JAeﬁajmﬂggjﬂ\ojjl\g\wceﬁa}aﬂ@&d\ojg\}zu;Jli'u

2




Equivalent weight of acid( Eq.wt) (ASall oisll (aeall B
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C oaal gl
HCIO; ,CH3COOH ,HNO3,HCl Jis(Monobasic) 4xae @l alal ol g *
H,S0; ,H,SOr ,H,S Jie (Dibasic ) 4aclll 408 jad s *
H3PO, Jis ( Tribasic ) fpaclal) 3D adl a *
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Eq.wt of acid = Wt of molecular Formula
No. of H”

M.wt (H,S0, ) = Sum. Of At.wt
= 2x1 + 32x1 + 4x16 = 98 g/mol

Eg.wt of H,SO, = 98 =49 gm/Eq.
2
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Equivalent weight of Base : 3\l (Aal) 54l :C
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Eq.wt of base = Wt. of Molecular formula
No. of OH
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M.wt of Ca(OH), = Sum. Of At.wt
=  40x1+2x16+ 2x1 =74 gm/mol

Eg.wt of base = Wt. of Molecular formula
No. of OH’
Eg.wt Ca(OH), = 74 =37 gm/Eq.
2
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Equivalent weight of Salts 73U (A4l 054, D
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AgCl, NaCl ,AgNO3; ,NaNO;
Na,S0O,,CaC0O;,BaS0O,

€ o sual iy Sl S () amenl © Jia
M.wt (Na,SO,) = Sum. Of At.wt
= 2x23 + 1x32 +4x16 =142 gm/mol
Eg.wt (Na,SO,) = Mwt = 142 = 71gm/Eq.
2 2
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No. of gram equivalent of solute

N=
Volume of solvent (Liters)
Wt. of solute
No. of gram equivalent of solute =
Eq.wt
N=  wt.of solute x 1000
Eq.wt Vml
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N= wt.of solute x 1000




Eq.wt Vml

M.wt NaOH =Sum. Of At.wt
=1x23 +1x16 +1x1 =40 gm/mol

Eg.wt of NaOH = M.Wt = 40=40gm/Eq.
No. of OH
N= _20 x 1000 = N=1
40 500
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N1Vl = N2V2
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M1 V1 = M2 V2
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N1V1l=N2V2
Ye+x0.3 = 36.8 xVml
V=1.63 ml
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No. of Moles (solute )

M=
Volume of solvent (Liters)
WHt. of solute
No. of Moles (solute) =
M.wt
M= wt.of solute x 1000

M.wt Vml
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M.wt Vml

M.wt. (AgNO;)  =Sum.of At. Wt
=107.9 x1 + 14x1 + 3x16 =169.9 gm/mol.

Wt = M x M.wt xV

1000
Wt= 0.125 x169.9 x500 = 10.62 gm
1000
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Density (Sp.gr) x Percentage (%) x1000

N =
Eq.wt
Density (Sp.gr) x Percentage (%) x1000
M=
M.wt
;e gill AN a3 Specific gravity 2(Sp.gr): dasdle*
Specific gravity (Sp.gr) = Density of matter

Density of water
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M.wt. ( H2S04)= Sum .of At.wt
2x1 +1x32 +4x16 =98 gm/mol

Density (Sp.gr) x Percentage (%) x1000

M.wt

M = 1.84 x 96% x1000
98

=18.02 M
M1 V1 = M2 V2
18.02 xV1 = 0.1 x500




V1=277ml
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M = No of Moles ( solute)
1000 gm of solvent

m = Wt. x 1000
M.wt gm
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No. of Moles ( solute)= Wst. of solute
M.wt.

M.wt(NaOH) = Sum. of At.wt
1x23 + 1x16 + 1x1 = 40 gm/mol.

m = No of Moles ( solute)
1000 gm of solvent

m= Wt. x 1000

M.wt gm
m= _4 x 1000 = 02m
40 500
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udall ) Jslaall e 31 & parts per million (ppm) , Parts per billion (ppb)
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No.ofgrams = (% gm ) x Vml
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100 ml

No. of milligrams = ppm ( mg ) x Vml
1000ml
No. of micrograms = ppb ( pug ) x Vml
1000ml

=
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mg = ppm ( mg ) V.ml

1000 ml

=10mg x 3800 ml
1000
=38 mg
Yeppmaie Gslall o Ja Y Aaudy RS juae e Cualy il daaa Jlaa g gial 1) 1 G
¢ panl) (o Jlaall 5 sing Ll jala oS3

. aaaMa
A Jllaall S 13 Loguana (pm ally o) cadall L 3 I3l ) 5 s) iy Jillaadl 580 55 o panl) (el (e
Sl e (W/W) el (V/ V ) 46l il e i Sl g

(PH ) Axadlad) 414 o ( duza garl) %Jd) G goigd) el (G
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pH =-log[H"]

pH =+log 1
[H']




[H] =10™"

POH Aacll A8 sa Al By JeS 5 Haedl O sa) 3855 e il (S 4y sl (udiy
JanS 5 aell Ol S 8 slial o sall a3 jle sl (g by G
pOH =-log[OH]
pOH =+log 1
[OH]
[OH] =10""
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Kw =[H'] x [OH] = 10

[H'] = 10™
[OH]
[OH] = 10™
[H']

llog [H'] - log [OH] =-log 10™

pH +pOH =pKw=14 .
- Jlia
3 . 5x107 ssben e souell OmY oY sall 5SS 4 Jsladd pH ,pOH;iA\
[[JL]] [0?]10: 10"
(5x103) [OH] = 10™
10"
[OH] = : i 2x10™% mol/I
5x10

pH =-log[H]
=-log5 x 107
pH =-(0.69) -(-3) log 5=0.69
= -0.69 + 3
=2.3

pOH =-log [OH] log 2 =0.30
=-log 2x10*
~-(0.30) =(-12)
=-0.30 + 12
=11.7
- Ja
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[ Salt]
1. pH = pKa +log
[ Acid ]

3
NI

pOH = pKb + log [ Salt]
[ Base ]

3. pH = pKw - pKb -log [Salt]
[ Base]

: Jla
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pKb
pOH =pKb +log [Salt]
[Base]

pOH=4.74 +log 0.01

0.1
pOH =4.47 +log0.1 log 0.1 =-1
pOH = 4.47 +(-1) = 3.47
pH + pOH =14

pH =14-3.47=10.27
¢ Ka=1.8x1073) Lal= 0.01 M

pH =pKa + log[ Salt]
[Acid]

pH =-logl.8x 10" +log 0.01 log1.8=0.25
0.1

pH =-(0.25)-(-5) + log0.1

PH=-0.25 +5 +(-1) = 3.37
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