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REVISION:QUICK  

In the previous lecture we went through biochemistry and what biochemistry is. We had 
known that biochemistry is the base of all other subjects. 

And after we discussed the abundant element in our bodies, the important properties of 
the bonds, carbon, water and other acids and bases properties. 

Finally, we had talked about PKA and the relation between pKa and Ka. 

We said that  

 

[Ka]= the dissociation constant of the acid 

 pKa is inversely related to Ka so if pKa increases then the Ka decreases and vice versa. 
Also, pKa and Ka are related to the acidity strength so if Ka is high then the acidity 
strength is also high but if pKa is high the acidity strength is low. 

NOTE: Scientists convert numbers from Ka to pKa to make it easy for them so they can 
use small numbers. (The next table shows the relation between pKa and Ka for number 
of acids) 
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)bBase dissociation constant (K 

Which is the same as Ka in concept. But the main difference as we said before that. 

[Ka] = the dissociation constant of the Acid 

[Kb] = the dissociation constant of the Base 

 

 

 

Notice That the water molecule is an amphoteric molecule which can react with an acid 
as a base (water molecule) and with a base as an acid (water molecule). 

So, the equation in the previous picture shows the water molecule donating a proton 
for the base because water is acting like an acid  

Note: acids are a major proton donor while bases are a major proton acceptor. 

#prof. mamoun said that we need to remember the equations of how to calculate Ka 
and Kb so that there will be a question about them in the exam # 

Expression of acids, bases and ions concentration: 

Solutions can be expressed in terms of their:  

A) Molarity: 

This is one of the methods we use to express the concentration of any solution. 

A molar solution is one in which 1 liter of solution contains the number of grams 
equal to its molecular weight.  (M = moles / volume) 

To calculate the molarity of solution we simply divide the number of moles in that 
solution by the volume (IN LETERS) of the same solution. 

 

(acid) 
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But what does a mole mean?? 

We know that moles of a solution are the amount in grams in relation to its 
molecular weight (MW or a.m.u.) - (moles = grams / MW). 

Since (mol = grams / MW), you can calculate the grams of a chemical you need to 
dissolve in a known volume of water to obtain a certain concentration (M) using the 
following formula:   (grams = M x vol x MW) 

Exercise: 

 

 

 

 

 

 

 

Equivalents (acids/bases and ions)B)  

Equivalents of acids/bases relate to how many H+/OH- can be donated / accepted. 

 

When it comes to acids, bases and ions, it is useful to think of them as equivalents. It 
is a more accurate method to compare between two things or solutions 

 It seems like if you have a 1 kg of iron and 1 kg of cotton, so they both have the 
same mass regardless of the volume they occupy. 

Eq of an acid is the -ions, and 1 g +1 mol of H1 equivalent of a strong acid contains 
ions. +mass in grams that contains 1 mol of H 

When we use equivalent, we are referring to the protons released by the acids not 
the moles of the acid itself. 

• How many grams do you need to make 
5M NaCl solution in 100 ml (MW 58.4)? 

        -grams=M x VOL x MW 

     grams = 5M x 0.1Liter x 58.4 = 29.29 g  

1 equivalent of solution 1                                       1 equivalent of solution 2  

(Regardless of the volume)                                     (regardless of the volume)  

(More accurate) 

( 

 

= 
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But what does that means? 

It means the following  

  

Eq of a -ions, and 1 g -of a strong base contains 1 mol of OH Similarly, 1 equivalent
ions.  -base is the mass in grams that contains 1 mol of OH 

For ions, a 1 g-Eq of any ion is defined as the molar mass of the ion divided by the 
examples in the previous figure) th5 and th, 4rd(3 ionic charge. 

 

Exercise  

is 5 mEq/L. +2in blood if total concentration of Ca +2Calculate milligrams of Ca* 

=20.1 g charge)/(molar mass= 40.1 g/2 +21 Eq of Ca 

But in the question it . mass would be 20.1 gram its ,is 1 Eq +2Cathe concentration of  If 
L, so:/when the concentration is 5mEq +2Caasks for the mass of  

in blood =  +2Grams of Ca 

= (5 mEq/L) x (1 Eq/1000 mEq) x (20.1 g/ 1 Eq) 

= 0.1 g/L 

=100 mg/L 
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C) Normality (N) 

**Another way of measuring amount of acids and bases. 

It considers both the molarity of the solution and the equivalent content of the acid or 
base. 

N= n x M (where n is an integer) 

n: Is the number of  H+ an acid can donate or number of protons accepted by base or 

the number of  OH- a base can donate; its minimum possible value is equal to 1. 

Example:  

 

 

:Exercise 
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.  neutralizationof using normality is the process of  / applicationOne of the advantage 

Neutralization is the process in which we reach a PH =7 for a solution after mixing up a 
certain amount of acid and base . 

If we have a HCl solution that we want to neutralize . we add NaOH to that solution to 
reach a PH=7. 

(H+) and ) of protons ceequivalen1 1 mole (REMEMBER THAT : 1 mole of HCl releases a 
) so it is 1:1 ratio -(OH hydroxyl) of ce(1 equivalena 1 mole 1 mole of NaOH releases 

regarding to equivalence . 

Another EX: 

If we have 2 moles of H2SO4 and we want to neutralize it by NaOH , how many moles of 
NaOH do we need ? 

1 mole H2SO4 = 2 mole of H+ = 2 equivalence   

We have 2 moles of H2SO4 = 4 moles of H+ = 4 equivalence  

But 1 mole of NaOH =1 mole of OH- = 1 equivalence 

So we need 4 equivalent of OH- to neutralize 4 equivalence of H+ 

Then we need 4 moles of NaOH. 

:Normality and equivalents 

 
 

 

 

 

Remember: 

1 Eq of an acid (N * V) neutralizes 1 Eq of a base (N * V), this process is called Titration 

Titration= Neutralization. 
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EXERCISES: 

 

      1 Eq of HCl = 1 Eq of NaOH 

 N1 x Vol1 = N2 xVol2  

 

 

 

 

 

 

 

Convert M to N first 

N of HNO
3
 = 1 x 0.085 = 0.085 N                     Vol2=(0.24 x15)/0.085 

N of Ba(OH)
2
 = 2 x 0.12 = 0.24                         Vol2=42.35 ml 

1 Eq = 1 Eq 

N1 x Vol1 = N2 x Vol2 

0.24 x 15 = 0.085 x Vol2 

 

 

 

N1*Vol1=N2*Vol2>>> N1*0.01=n2*M2*0.015 

N1*0.01=2*0.025*0.015>> N1=0.075 

N1=n1*M1>>0.075=1*M1>>M1=.075 

M1 x Vol1 = M2 x Vol2 

0.12 x 22.4 = M2 x 12 

M2 = (0.12 x 22.4) / 12 

M2 = 0.224 M 

 

 

HOW IS N=M? 

FROM PREVIOUS EQUATIONS: 

N=n*M and since n=1(because NaOH 

gives one OH-, and HCl gives one H+) 
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:Ion product of water 

Water is ionized and amphoteric (with base it acts as acid , with acid it acts as a base ). 

 

 

These two equations show how water act as an acid and as a base every now and then . 

(it depends on the substance the water react with ). 

 

As the previous equation shows, if we multiply the Ka of water by Kb for water also we 
.( the dissociation constant of water ) Kware going to have  

[H30+] IS THE SAME AS [H+] Note: 

There is no free protons in the solution, they actually exist in the form of hydronium 
(H30+) 

) ions.-) and hydroxyl (OH+O3dissociates into hydronium (HWater  

) and write the +For simplicity, we refer to the hydronium ion as a hydrogen ion (H
reaction equilibrium as: 
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(Keq)Equilibrium constant for water  

The equilibrium constant Keq of the dissociation of water (pure) is: 

 Keq = [H+] [OH-] / [H2O] 

 16-The equilibrium constant for water ionization under standard conditions is 1.8 x 10
M (constant). 

Now, the question that might be suspicious. 

What is the concentration of water in water?!  

Its 55.6 mole per 1 liter, but how?! 

mass.most of us know that 1 liter of water is 1 kg in For the sake of clarification,  

So, 1 liter of water contains 1000 grams of water  

The MW for water is 18 g/mole. 

So 
1000

18
 = 55.556 mole and to calculate the concentration 

55.556

1
= 55.556 𝑀  

This can be rounded to 55.6 M. 

Note: Kw= Ka* Kb 

:Kw 
Kw (dissociation constant of water) is the result of multiplying Keq (constant) by the 
concentration of water (also constant)  

 Since there are 55.6 moles of water in 1 liter, the product of the hydrogen and 
for: 14-hydroxide ion concentrations results in a value of 1 x 10 

 

This constant, Kw, is called the ion product for water 

 

], each with a value -] and [OH+[HFor pure water, there are equal concentrations of 
M. 7-of 1 x 10 



10 | P a g e  
 

] are inversely -] and [OH+Since Kw is a fixed value, the concentrations of [H
changing. 

must be low, and  -is high, then the concentration of OH +If the concentration of H
M. 12-] = 10-M, then [OH 2-10] = +vice versa. For example, if [H 

 

 .Kw is called the ion product of water 

?HWHAT IS P 
 

The pH which is a small nice and simple number. It is easier to say and is a better 
indication for the concentration of protons, PH is an indicator of acidity of any solution. 

pH=log10(
1

[𝐻+]
) = −log10[𝐻+] 

what does a PH= 7 mean? it means that [H+] = [OH-] = 1 × 10−7 

 

Example: 

Find the Ka of a 0.04 M weak acid HA whose [H+]is 1 x 10-4? * 

Ka= [A-] [H+]/ [HA] = [H+]2/ [HA] = 10−4x10−4/ 0.04 = 2.5 x 10−7 

 

*What is the [H+] of a 0.05 M Ba(OH)2?       

 

[OH-] = 2x 0.05 = 0.10 M = 1 x10−1  

[H+] = 1× 10−13          
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In the end, 

we only regret the chances we didn’t take. 
  


