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Concentration - Molarity, Equivalence, Substance.

Calculation Solutions

1.
HCl   = 1 + 35 = 36 g/mole

2.
H3PO4 = 3x1 + 31 + 4x16 = 98 g/mole

3.
18 g/200 ml = 90 g/l


90 g/l ( 36g/mole = 2.5 mole/l = 2.5M

4.
0.196 g/200 ml = 0.98 g/l


0.98 g/l ( 98 g/mole = 0.01 moles/l = 0.01M

4b.
EW of H3PO4 is  98/3 = 32.7 g/eq


0.196 g/200 ml = 0.98 g/l


0.98 g/l ( 32.7 g/eq = 0.03 eq/l = 0.03N

5. 
C.V=C.V


100 ml x 2N = ?ml x 1N


?= 200 ml

6.
100 ml x 2N = 50 ml x ?N


?= 4N

7.
First express the concentration in units of Normal (N)

EW HCl = 36/1


18 g/l ( 36 g/eq = 0.5 N






= 36 g/eq


2 N x 100 ml = 0.5 N x ? ml


?= 400 ml

8.
First express the concentration in units of Normal (N)
 
EW H3PO4 = 98/3

65.4 g/l ( 32.7 g/eq 
= 2 eq/l = 2N





= 32.7 g/eq

0.2 N x 100 ml = ? ml x 2 N

?= 100 ml

9
First express the concentration in units of Normal (N)

EW H2SO4 = 98/2


14.7 g/l ( 49 g/eq = 0.3 eq/l = 0.3N




= 49 g/eq

0.2 N x ? ml = 0.3 N x 150 ml 


?= 225 ml

10.   
Atomic weight of Ca2+= 40 g/mole 


EW = Mw/z 

EW Ca2+= 40/2 g/eq = 20 g/eq = 20 mg/meq


80 mgCa/l ( 20 mg/meq = 4 meqCa/l


but EW CaCO3  = 100/2  (i.e. Mw/z) = 50 g/eq CaCO3 = 50 mg/meq CaCO3

therefore 4 meq/l x 50 mg/meq = 200 mg/l as CaCO3
11. 
Ca(OH)2 = 40 + 17x2 = 74 g/mole


EW = 74/2 g/eq = 37 g/eq

12.
 At neutralisation the number of equivalents balance


Express the mass in units of equivalents (eq)


1.85 g ( 37 g/eq = 0.05 eq


if        eq/l x llitres = eq  


and N = eq/l


then 
0.025 N x ? litres = 0.05 eq


?=2 litres

13.
Cl2  
MW = 35.4 x2 = 70.8 g/mole



EW = MW/z = 70.8/2 = 35.4 g/eq


0.4 N = 0.4 eq/l


2 litres so 0.8 eq needed


0.8 eq x 35.4 g/eq = 28.3 g

14.
100 mg/l = 0.1 g/l


0.1 g/l ( 98 g/mole = 0.00102 mole/l = 0.00102 M


but each mole of acid dissociates to 2 moles of H+ 
(i.e. z=2)


therefore 
H+ concentration = 0.00204 M


pH = -log [H+]


pH = -log 0.00204


pH = 2.69

15
as above but H+ concentration = 0.00102 M


pH = 2.99

16.
6.13 g/250 ml = 24.5 g/l


24.5 g/l ( 98 g/mole = 0.25 mole/l = 0.25M


24.5 g/l ( 49 g/eq 
= 0.5 eq/l


EW H2SO4 = 98/2 g/eq





= 0.5N



or  M x z = N


C.V = C.V


1N x ? ml = 0.5N x 30 ml


?=15 ml

17.
EW = MW/z


EW =132/3 = 44 g/eq


0.02 eq/l x 44 g/eq = 0.88 g/l


Concentration x volume = mass


0.88 g/l x 10 l = 8.8g

18.
55mg NO3- /l


NO3- = 14 + 3x16 = 62 g/mole
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2 meq NH3/l


2 meq/l x 14 mg/meq = 28 mgN/l


as 14g/eq or 14 mg/meq for N


Average 
= (12.4 mgN/l + 28 mgN/l)/2        = 20.2 mgN/l
� EMBED Equation.3  ���
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