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Medical Chemistry                                             Dr. Shaimaa E. Ahmed     

           

Acids, Bases and Salts of Medical Interestes 

Defintions of Acids and Bases: 

 

Classification of Acids: 

    An acid is any coumpound that ionized in water to form hydrogen ions. 

Certain acids ionize completely when dissolved in water such acids are 

called strong acids.  

(HCl, HBr, HI, HNO3 and H2SO4 are strong acids). 

   Other acids ionized only slightly when dissolved in water such acids are 

called weak acids. An example is acetic acid (CH3COOH), when 

dissolved in water 2% of the molecules ionize to form hydrogen and 

acetate ions according to the following equation: 

CH3COOH + H2O                   CH3COO
-  

+   H3O
+ 

(H2CO3, HF, and HCN are also weak acids). 

   Another way of classifying acids is by the number of hydrogen ions 

they form when dissolved in water. 

  HCl                         Monobrotic acid  

  H2SO4                     Diprotic acid 

  H3PO4                     Triprotic acid 
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  The two hydrogen ions of H2SO4 are formed in two separate steps as 

shown by the following equations: 

   H2SO4 + H2O             HSO4
-
 + H3O

+ 

                                        Bisulfate ion  

   HSO4
-
 + H2O SO4

-2 
+ H3O

+
 

                                        Sulfate ion 

Properties of Acids: 

1- The hydrogen atoms of an acidic molecule that are released to form 

ions in water ahe called acidic hydrogens. In acids such as HCl, 

H2SO4, and HNO3, all the hydrogens in the compound are acidic. 

In acetic acid (CH3COOH), only one of the hydrogens is acidic. 

2- Not all the acids are liquids, also there are many solid acids, like 

boric acid (H3BO4) and citric acid. 

 

3- The acid taste of the acids is due to the hydrogen ions produced 

when these acids dissolved in water. So citric acid is responsible 

for the acidic taste of lemon and grapfruit juices. 

  Acitic acid is responsible for the acidity of vinegar. Lactic acid is 

responsible for the acidity of yogurt. 
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4- When acids react with certain compounds, these compounds 

change in color. Substances that change in color in the presence of 

acids are called indicators. 

  One of the most indicators for acids is litmus. Blue color of litmus paper 

converted to red color in the presence of an acid. Another common 

indicator – phenonlphthalein turns from red to colorless in the presence of 

an acid. 

Chemical Reactions of Acids: 

1- Acids react with metal oxides and hydroxides to form water and a 

salt. 

            2HCl + MgO              MgCl2 + H2O 

              H2SO4 + 2NaOH                Na2SO4 + 2H2O 

 

2- Acid react with Na, Ca, Mg, Zn, Fe, Sn, and Pb to produce 

hydrogen gas and a salt. 

 

          Zn + H2SO4         ZnSO4 + H2 

          Mg + 2HCl          MgCl2 + H2 

   

   So acids cannot be stored in containers made of these metals. 

Iron can react with acids, therefore, acids slould not be allowed to 

come in the content of sugrical and dental insutruments. 

3- Acids react with carbonate and bicarbonate to produce carbon 

dioxide, water, and salt. 

             2HCl + CaCO3            CaCl2 + H2CO3 

               H2SO4 + 2NaHCO3              Na2SO4 + 2H2CO3 
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 Where, 

               H2CO3               CO2 + H2O 

Uses of Acids: 

1- HCl: Pateint who have a lower than normal amount of hydrochloric 

acid in the stomach, condition called hypoacidity, are given dilute 

hydrochloric acid orally before meals to overcome this deficiency. 

2- Acetylsalisalic acid (aspirin): Aspirin is frequently taken by people 

with a cold to relieve headache, muscle pain, and fever. 

3- Ascorbic acid (Vitamin C): Is found in oranges and used mainly in 

the treatment of scurvy. 

Bases: 

Definition: 

   A base is any compund that increase the hydroxide  ion concentration 

in water. Bases are also called alkaline substances. 

  Sodium hydroxide (NaOH) is a common example of a base. When 

dissolved in water, hydrated sodium ions and hydroxide ions are formed. 

         NaOH             Na
+
 + OH

- 

  Other common bases are potassium hydroxide (KOH), Calcium 

hydroxide (Ca(OH)2) and magnesium hydroxide (Mg(OH)2). These bases 

all exist as ions in aqueous solution and are all called strong bases. 

  Calcium hydroxide and magnesium hydroxide differ from Sodium 

hydroxide and potassium hydroxide, they are both only slightly soluble in 

water. 

 

 



College of Dentistry  Tikrit University                                                        

 6 
 

Properties and Reactions of Bases: 

1- Bases are produced when metalic oxides are dissolved in water. 

 

      CaO + H2O           Ca(OH)2 

               Calicium oxide            Calcium hydroxide 

2- Bases react with indicators. They turn litmus color from red to 

blue, turn methyl orange from red to yallow, and turn 

phenolphthalein from colorless to red. 

3- Bases neutralize acids to form water and salt. 

     Ca(OH)2 + H2SO4               CaSO4 + H2O 

4-  Strong bases react with certain metals to produce hydrogen gas. 

               2Al
+3

 + 6NaOH +6H2O            3H2 + 2Na3Al(OH)6 

                                                                       Sodium aluminate  

   Thus a strong base such as (NaOH) can not stored in an 

aluminum container because it will react with it and dissolve the 

container.  

5- Strong bases can dissolve lipids and proteins. 

 

Uses of Bases: 

1- Calcium hydroxide solution Ca(OH)2: It is used to overcome 

excess acidity in the stomach. 

2- Sodium hydroxide NaOH: It is used for removing and dissolved 

fats and other lipids in the closed waste pipes. 

3- Magnesium hydroxide Mg(OH)2: It is used as a laxative. 
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Amphoteric substances: are substances which can react as both an acid 

and a base like water (H2O). 

  

 

 

 

 

 

 


