
IMPORTANT PROPERTY OF 

SOLID STATE REACTION

1- Solid state reaction are diffussion controlled process( migration of

ion)

2-In solid state reaction mixing does not occurs at the molecular level.

3-In all type solid state reaction at least one of the reactant must diffuse

towards the other reactant.

4-The solid state reaction generally depend on the biography of the

solid ie method of the preperation storage condition and primary

treatment.

5-Defect dislocation generally controlled the process diffussion

phenamena.



CLASSIFICATION OF SOLID STATE 

REACTION 

• 1- Decomposion reaction-

• It is possible when a solid is heated bellow is melting point.

• FOR EXAMPLE-

• CaCo3                                          CaO (s)  + Co2(g)

• CaC2O4                                         CaCo3    + CO

• 2-Addition reaction-

• A+B                                AB

• MgO +    Al2O3                         MgAl2O4 



Exchange reaction-

The exchange reaction are generly possible in following three 

types-

(a)   A    +   BC                           AC  +   B

FOR EXAMPLE-

Mg   + ZnS MgS + Zn

(B) AB +CD                                AD   +  CB

Eg.            HgCl2 +Na2Co3                            HgCo3 +2Nacl



• This type of reaction are also common in solid state 

reaction becauause both of the reactants are 

generally solid this types of reaction need more temp 

i.e more than 1000 c.

• 4- Gas solid reaction-:

• Tarnishing reaction are very common  example gas 

solid reaction this terms (tarnishing) is used for a 

process in which a solid reaction with the gas  and to 

form a solid compound and which build up a thick 

layer of the product between the two reactants.
• EXAMPLE 



• EXAMPLE-:

• Oxidation of metals are very common example these type of reaction

• Generally depends on the compactness of the product layer which is 

formed in b/w the reactant  this type of reaction is a very good 

example of diffussion controlled process.

• 5-:SOLID LIQUID REACTION-:

• CEMENT+MOISTURE=SOLID

• The corrosion of anodic dissociation and electro decomposition of 

metals are common example of this type of reaction.

• The hydration of a cement  is also example of this class. 



THE IMPORTANT PRINCIPLE OF INVOLVED IS 

SOLID STATE REACTION 

• The solids do not usually react togather at room temperature and it is necessary to 

heat them reactants at much more higher temp 1000-1500c

• This show that thermodynamics and the kinetic factor are very important is in solid 

state reaction.

• The thermodynamics process shows the reaction occurs at  which temp by 

considering the exchange in the free energy and the kinetics factor its determined 

the rate of reaction at which the solid state reaction takes place.

• For example 

• Mgo(s)+Al2O3(s)                                      MgAl2O4(s)



FACTORS

• 1:-REACTION CONDITION:-

The above reaction is extrimally slow at the room  temp but over 

>1000-1200c

The reaction begains to occurs and the completion of the reaction 

takes place at 1500c

2-STRUCTURAL CONSIDRATION:-

The final compound mgal2o4 has acrystal structure which show similarly and 

differences to that of reactants.

The mgo and final compound mgal2o4 have a cubic structure of the oxide ions 

on the other hand al2o3 have a distorted hexagonal clossed packed structure of 

the oxide ions.THE ALUMINIUM ION



• The aluminium ions occupies  octahedral sites in 

aluminium oxide or well as in the products.

• Where as the mg2+ ions Occupies tetrahedral in 

final product but octahedral in mg oxide this is the 

similarlly and dissimilarly of the Mg ion as well as in 

final product.

• After the a perticular heat treatment the crytal form 

in the shape of MgAl2O4 at the interface and it is 

suppose tobe formed is between two reactants.



CO-PRECIPITATION TECHNIQUES IN 

SOLID STATE REACTION 






































