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RREF ACE

Crystele have been aadir‘uﬂ by men for as long as
he has appreci-ted beauty, For the scientific snd technoe
logicel sccioty, the bacis of the besuty is the perfection
end purity of these erystals, Sariier, most of the scientie
fic stulles were conducted almoet exclusively on powdered
samples in doped and undoped stutes, Although these investie
gotions d4d set forth s besis {or understending of various
propertics of materials, much of cur present knowledge hes
been gained through studies on single erystals, Besides,
single erystcls are preferred over pelyerystalline samples
for the reproducibility of results gnd for the fabricstion
of devieces,

The essential requiroment of the materisls in the
tor":or single crystals of higher purity and perfection has
led to extensive work in the field of cryst:l growth, The
erystals required for verious studles often very in sige
reng ing {rou platelets end whiskeors t0 large single crystals,
It s thercfore importent both from scientifiec and technoe
logicel points of view to understand ani establish the
grith conditions for different morphologies, There is
alwvey® & neel t0 sesrch for nevw and easy methods {orf grove
ing - single crystals to overcome various technological
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difficulties, The knowledge and experience of a large
numdber of grovth technigques enables cne to devise new
methods for the growth of single crystals of particular
materials, The basic technijues sre growth from solution,
vapor and melty other techniques are either combinations
or modificaticns of these technigues, In the work
reported in this thesdis solution and vapor shase toche
rniques have been used to grow single crystals of m,,m,
NH,Br, C40 and Zno,

N, C1 end NH) Br were chosen for growth becouse of
the recent vide spresd interest in the understaonding of
order-iisorder phenomenon, Both NH,Cl & NH, Br unierge
' A1 type order-disgrder transiticns at 242,8%K and
235°K, respectively(l), Tme orderct phese of M, QL s
enalogous to Ferromagnetism while ordersd phase of I Br
is analogous to antiferromsgnetisnm, Abo‘&’%‘éff) both have
disordered phose with tetragonal structure, i,e, HH,
tetraheirs are randomly distributed between the two
inverted eonfiguratima and below T Y complete order is
sttained, In NE,Cl, N tetrahedrs are similarly oriented
vhile in I¥Br they exist in pair of inverted molecules
of unit cell, FHCL and NH Br single crystals are aleo of
4nterest for the understending of transport mechanism as

v C.E.Veng snd P.%. Fleury in "Light Sesttering in Soldds™

Bd, G.&;Wiﬁht (Springer-fi.?.1969) Pe 651,
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they exhibit a1l the three modes e electronic, ionic and
protonic «- of conduction, All these properties ere vary
sensitive to the purity and perfection of crystals, The
crystels studied earlier were grown from soluticn in the
presence of dmpurities which are escential to grow polye
hedral crystdls of emmonium halldes,

Very r-cently Ebuuz:rk&(a'” have made n,m.r,
study and clectrical messurements on erystels grown from
solution in presence of urea and these from vapor end
have found thet these properties differ considerably,
showing that the sclution grown crystals sre relatively
less pure snd less perfect than Vapor grown crystals, As
no report vas esrlier agvallable on the detailed study of
growth of high purity ammonium halide orystals, a detelled
investigation to find a suitable technique for the growth
of these crystals of varicus morshologles and of high
purity wase tszkan-up. Vapor phsse teinique was, however,
found to be successful end has been used for growth and teo
study the growth kineties of these crystals,

; With the incrersing interest in the investigae
of

tion A"duwﬁem structures”, the interest grows alsc in

" Y, Bbisugeki, J.Chenm, Phys, w' 3170 (197%),

3 v, misumeki, J.Crystal crowth 26, 301 (1974),
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the studies of eleeerkml end opticel properties of a highly
degenerate semiconduetor, Because single crystsl preparation
is extremely difficult, physicsl messurements in past have
been made mootly with sintered moterials or with specimens
prepared by ceothed sputtering, Only o few reports sre
available on the crowth of single erystals of Cd0, and they
employ high growth temper:tures which result in high vaccney
concentretion of oxygen end hence high electricsl conductivity
with very mild temperature dopondenco(’*). However, in g

low temperzture range { 400°C the veriation of electrical
conductivity of semples mede of CdA0 powler with tempernture
was found to be very pronounced, Therefore asttemp:s were
made to grov single crystsls of C40 at lower temper:-tures
than those crployed by other workers trying the methods

used for the growth of other oxide materials, Two out

of many sttempts wpde have been Successful and are des-
cribed in the thesis,

Zn® has been chocen for the growth as no simple
and suitable method 18 known for the growth of its single
crystals ‘5)3 earli-r used methods of growth invariably
employ high temperatures, This material is known to be

*  P.P. Koffyberg, J. SBolid State Chem. 2, 176 (1970),

5 8.Ce Kashyap, Ph.D. Thesis, IIT Delhi (1972)
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of tremendous technologicel importance as it is belng used
for the fobricaotion of a large number of solid state
devices, Also, t.hére is always = need to understand the
mechanism of growth end to develop easy grovth methods,

The work reported in the thesis has been malnly
divided into Ywo partss the first part dula- with the
grwoth of smmonium halides and the second part with Znod
snd C4A0 crystals of veriocus morphologies, Part I hes bLeen
subediviied into three chaptera, Chepter 1 describes the
study of the Fiper and Polich technigue for the growth of
large sigze single erystals of ammonium chloride, the
effect of phase transformetion on the crystalline asture
of the 'material and the growth of nredle shaped crystals
and small polyhedral erystals using cpen tube sublimation
technique, Thermal etching of these crystels has also
been made, VYurious mechanisms involved in the eveporoe
tion and grovth of the crystals have been discussed,

Chepter II deels with the growth of three
dimens ional highly symmetrical dendritic crystals of
emmonium chloride, A brisf account of the variocus existe
ing theories of dendritie growth have been given and the
morphological features of the grown crystals are
discussed on the basis of these thecories, The growth
kinetics and the effecet of thermal diffusion, water vapor,
vacuun and the presence of HCl ges on the growth and
morphology of the erystsls are :nacusaed.
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Chapter I1I desls with the growth of crystals of
various morphologies of smmonium bromide employing open tube
sublimation technique, A compariscn of these crystals with
these of smmonium chloride deseribed in Chapter II has been
mede, The differentisl Lehaviour of the two materiasls hes
been discussed,

Part 1l of the thesis has again been subedivided
into three chapters, The first chapter of this part
(Chapter IV) decls with the grovth of whiskers, neodles
and platelet crystale of C40 by vepoer phese technigue in
vhich cadnium vepor produced by thermal decompositicn of
cadmiun oxalote were oxidized by the atmospheric ozysen
et 650%C, Conditiens of growth ond the possible mechanism

inveolved have been discussed,

Chapter V discusses the growth of csdmium oxilie
erystals of rhombododecshedron morphology of size 15¥1.5xl.5mmS
using fluz technique, The crystesls grow at comparatively
lower temperature than in the euriier used methods for
the growth of Cdo erystals, It hae been observed thst
unlike other filux growth experiments, supersaturation in
the present cuce 18 caused by the dissceiation of sone
complexes unstoble at high tempersture, The effect of
growth temper-ture and of coocling rste on the ~orphology
of the crystals has nlso Deen discussed,
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The 1ost chapter (Chapter VI) describes the

growth of neodle~-shaped hollow crystals of Zn0 using
flux technigue, The molten hydrous KCH wes used as

solvent,

logy of crvetals hes been stulield,

crystals

The effect of growth temperature on the merphoe
The growth of hallow

has been attributed to the impurity modified

hopper grovih and to impurity adacorption,
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