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Crystal Modification by Impurities , these changes in crystal habit caused by kinetic 

factors are highly effected by the presence of impurities that adsorb specifically 

to one or another face of a growing crystal.  

  

Ex:  NaCl :changing the crystallization  from cubic to octahedral. 

  

Because crystal growth is a surface phenomena, it is not surprising that impurities 

that concentrate at crystal faces will affect the growth rate of those faces and 

hence the crystal shape. With some surface active impurities, small traces, 

about 0.01%, are all that is required to change crystal habit during 

crystallization.  





These impurities can: 

1. Reduce the supply of material to the crystal face, 

2. Reduce the specific surface energy, 

3. Block surface sites and pin the steps of the growing crystal. 

 

 

 The impurities that modify crystal habit fall into four categories: 

1. Ions, either anions or cat ions; 

2. Ionic in surface, either anionic or cationic; 

3. Nonionic surfactants like polymers; 

4. Chemical binding complexes 



FRACTIONAL SURFACE COVERAGE, B =K/AS  IS RELATED TO THE DISTRIBUTION 
COEFFICIENT K AND THE ACTIVITY OF THE SOLVENT AS AND CAN ALSO BE WRITTEN AS: 

 
  
B = B' EXP(∆H/R.T) 

 
WHERE ∆H  IS THE ENTHALPY OF ADSORPTION. 

Influence of impurity adsorption on the 
crystal habit 

test: chemical analysis 







X-RAY DIFFRACTION (XRD) PATTERNS: 

COMMERCIAL BaTiO3 POWDERS; AND 

BST CERAMICS SINTERED AT (C) 1400OC 





Fig3 Different particle diameters 



F I G 2  M U L T I T U D E   O F  
P A R T I C L E   D I A M E T E R S 







FIG.4 PARTICLE PASS THROUGH THE SIEVE 

 

 

 









TABLE 2 METHODS OF SIZE DISTRIBUTION ANALYSIS 

 





Select particle size distribution 

The principle of gradation of particles  



HISTOGRAMS OF PARTICLE SIZE DISTRIBUTIONS   5 NM, 10 NM, 20 NM, 30 NM, 40 NM, 

AND 60 NM 

 



P A R T I C L E S  S I Z E  

D I S T R I B U T I O N S  T Y P E S 





       

  







Where 

 τo is the molecular vibration time, m 

is the molecular mass, 

 k: is Boltzmann's constant,  

T is temperature,  

Q is the energy evolved when a gas 

is adsorbed. 

 

 

 

P :gas pressure , 

 Vm is the monolayer capacity, 

 V: volume adsorbed 

θ: is the fractional surface 




