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PREFACE 

Many inorganic compounds and minerals are known to 

crystallize in a large number of crystallographic modifiw 

cations called polytypes. Polytypism was discovered in 1912 

but towdate no single theory explains all the observed 

facts. Few scattered reports have appeared in the liters* 

ture from time to time suggesting growth cenditions or 

impurities as a plausible cause of polytypism. But the 

only theories which have received good experimental rime 

nition so faroars the Frank's dislocation theory and 

Jagodzinskios disorder theory. But these theories too, 

do not explain all experimental results. 

For the understanding of the phenomenon in its 

entirety it seemed necessary to have an idea whether poly* 
typism is a consequence of the spiral growth noshanism or 
it has a definite thermodynamic basis. Thus CdI2  and 

00,2, well known polytypic substances, were chosen ter 
the present investigation. A large number of ?sports 
an growth and polytypism in CdI2  and CdBr2  crystals ;- 

have appeared in the literature; however, except for 4 

couple of attempts, these crystals have been grew from 

solution employing isothermal evaporation tedhnique under 
rather undefined conditions. 

In the present investigation, crystals were grown 



under stabilised conditions; the growth mechanism and 

structure were studied in detail. Impurities were deli. 

berately added in the crystals to investigate the effect 

of impurity. High resolution optical microscopy, scanning 

electron microscope, transmission electron mioroscop and 

x.rars were used as tools for the study. 

The work reported in the thesis has been divided 

into five Chapters. Chapter I reviews the theories of 

growth and polytypism. 

Chapter 2 describes the growth of CdI2  and Cera 

dendrites and platelets by the vapour phase technique. 

Vapour phase method was selected because it gives bettor 

oontrol over growth variables and facilitates growing 

high perfection crystals. The growth mechanism was stet. 

died in details using high resolution optical microscope 

and scanning electron microscope. No spirelswere observed 

on the crystals which grow with their basal planes normal 

to the wall of the growth tubs, whereas spirals have been 

observed on crystals grown at glass substrate at compare. 

tively higher supersaturation. The Observations indicate 

that the growth does not take place by the 'grew dialogs- 

sichsnism. The growth starts with the dendritic 

skelton and then changes to flat platelets by the filling 

in process, and two dimensional nucleation. Formation of 

spirals on crystals grown on glass slides has been attributed 



to adsorbed impurities or debris and irregularities on 
the substrate surface. 

Chapter 3 deals with the transmission electron 
microsoopic studies of the as-grown crystals. The (Ws-
tals possess good perfection and show dislocation networks 
and loops. The stacking faults are not common in the 

crystols. The decomposition of the crystals under else. 

tron microscope has been also studied in detail. pp, to 

descmposition cadmium metal is crystallised and halogen 
gas is liberated. A number of micrographs and electron 
diffraction patterns have been taken at different stages 
of decomposition. Double diffraction patterns in CdI2  as 

well as in CdBr2  confirm the decomposition mechanism. 

Xoray investigation of vapour grown CdI2  and CdBr2  

metals are detailed in Chapter h.• Nearly all vapour 

VOW orystals show the most stable basis pal:type of the 

**steno!) ON in CdZ2  and 6R in CdBr2). Screw di sloca• 

Um and Jagedsinski theories are discussed in the light 

orpiment observations. Observations indicate that 

**Mittens of growth play an important role in deciding 

the structure. 

The last Chapter of the thesis includes the growth 
and strustmalanalysis of mixed crystals. Impurities 

were added in the CdI2  crystals and the growth meehanism 



(iv) 

was studied. The Cd12,07prx  and OdI2,41312  crystals mini: 

show 411 and 12R (obverse and/or reverse) polytypes and 

also 214,R in a few cases. As other conditions of growth 

were similar to those for the pure crystals, big Change 

observed in the structure has been attributed to import', 

ties present in the system, Thus the presence of impurimp 

ties can lead to the formation of new politype4. 

The present growth and structural analysis observe", 

tions have thrown further light for a better understanding 

of the phenomenon of polytypisme The author has concluded 

from the observations presented in this thesis that growth 

conditions and the presence of impurities are very impor-

tant in determining the structure of polytypie substances' 
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