
A CT-IEMICAT, STIJDY O F  THE NE1,LQI-E BERYL 
AND I'IIE CAUSE OF ITS COIAOURArl'ION 

DL'!/ ZV Jnp~nlinnn 

1 1 z h  od uct tor l  -A det&cl lnvestlgation of the mode of occw- 
rence and dlstrhution oT beryl 111 the m l ~ ~ ~ - p e g ~ ~ ~ ~ ~ t l t e s  of Nellore IS 

des~ilbed by ~ tvnmin~~t l~au '  I-Ie lus  also published 111 the same paper 
the iesults of analyses of two samples of beryl 

The plesent work was unclertcrl;en w~th  a vlew to study the 
colouratlon of thts beryl and also to mvestlgate ~ t s  exact cl~emlcal constl- 
tutloll 

It was found thd the Nellore beryls could be classified under 
five different categories accoicling to colour and composltlon Spectinens 
of bay1 were noticed havmg the following colours, vl/: , (I) cleai nch 
blue, (2) pale-blue, (3) llght apple-gleen, (4) pLile greenish-blue to 
greenish-yellow and (5) colourless 

Stnbdsly of colour (f 7~?7/7;s 077, henttng -It was found that: 
saniplcs of blue, pdc  hlue 01 colo~xrlcs~ bc~yls cllcl not sliow any change 
111 C O I O U ~  011 lie,.dmg, wh~le the green or greenish-yellow samples were 
convertecl illlo bluc vnrietles on coiltmuecl heating at a temperatuie of 
500°C A slmtl~u climge in colour of greeu beryls on llerltl~lg 11:~s been 
11oticec1 pleviou4y by Kurbatov mcl Kargm" 

The slmplcs oT grccn beryl obt,unecl from Nellore were kept In 
,\n olcctrlc lur a ~ c c ,  thc tempel dure of which was slowly I 6ilsecl The 
coloul c lmgc  wa\ hrst iloti~ecl ,~fter about ~iil 110~1's heatmg at a 
ten~pcrc~turc of 450°C 'The cl~~mge into blue colo~u tvds complete on 
heatmg at 500" lor fwe Ilou15 Even contlnmcl heating f o ~  12  homs at 
3 50' dicl not plociuce my chmge 111 ~olo~zr ,  mcl heatmg fol a similarly 
long period even at 4 W C  slmn ed only A lathe1 lilcip~eilt colom-change 
As Eoi the g c i ~ i a l  change in ~olour, the two types, v i ~ , ,  the green 
vciriety mcl giee~~lsl~+yellow v,n~ety behnved clli-lerently The green 
varlcty showed n uniform p,& blue colour after 1t was heated ivl~le the 
greenish-yellow vmety aw~inecl '1 pale dnty blue ~olour The colour 
cl~ange in the greenish-yellow spec~men was dowel than in the gieen 
specimen Tlxc expelment to study cl,mge In colour on lmdmg had to 

0 



Chenp~cal cc~lnLyszs -lJnlclv powtlt:~ t t l  1 ~ 1 1 q d t ~  I ~t 1 l ~ t ' q i r *  f ~ ' i  \ * I \  
were sublected to ~heru~c,il ciiulysls, thv i l ~ c t l i c ~ l  1 + 1 1 r t  ~ t l t l i t  I r t * ~ l ~ ,  ,i4 

follows Fuslon with NL\;CO, w,rs c ,m ietl o111 'i.1 i ~ d  , \ 1 1 t i  , 1 1 1 1  ,L ( I t  i tb i -  

lmnecl with the uwal prec;~ution\ rl'llc id t i  ,dv ,d t t  I I t ~ u ~ t  it $1 i d  dl\ <\  

was used ioi estlinat~ng trlutnriilulu, l>c~~vllmtl~ , t i t t i  I I ~ ~ L I  f \t K 'i 111tLtt it111 
r -  in the third group a5 liyclrox~des 1 lie pice t p t d c *  \V,PI f l h t ~ i  tl.  I $ 1 1  U K ~  

wached well wdh arntnonmal nit1 d c ,  wltlttor~ i t  L\ ,ibt ~ I I U I  ~ g g t d t ~ l  ,w\ 
weighed as the mixecl ox~ctcs rShc hltrdc f t (  w i  \ I N *  t \ m  t i  1 1 q t  i b t t h t  1 

pitation wa? tested £01 magnesium m l  c,ikrttr~~ 

The jomt filtrdes €loin the two p~ ec~pt , i t i t r~~\  u ~ T L  t i r . ~ t l ~ f w { l  u 11l1 
nitilc a c d ,  and beiyllmm was plecy~lt~rted hyd~ox~tlt* inti! . L I I I I I I ~ U I I . L  i11 
the presence of aiiiinonium chlor~clr ri'hc I~cryl1~111~ h d t  t IM& L I i m  
obta~nwl was washed well with L ddute vrlutnii of . I I I ~ I I  I I I I ~ I I I I  .LL t l AeI 
~gtutecl and weigl~ecl as BcO. 



None of t l ~  s p c c m e m  contallled e~tller T10, Cr,O, 01 MnO 
CcrO, MgO, ,~iid lare calths ale 1101 p i c s e ~ ~ t  111 m y  slgn~ficant qumttiy 
Ti c,m be declucod tlicicloue, t l ~ t  tion 1s almost ent~zely recpo~~slble fol 
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11 can theleloic be ~ollclurled t l ~ t  tllc st;ttc ~ j f  I t w h t ~ t r r l  r ~ l  t i le 
r ~ o u  in tllc bex yl 1s rcsponshlc fol the pix trcuLrr I r d r  nu ,itltr~.t i lof  c*cl 
Tllc pl e m x c  of ferrlc Iron cmscs  both blue ~ r t t t  yell, lw t 01t)111 b, W ~ I I I C :  
Ce~roas Iron causes the. green colour 



X~~wznzcu ;ij -1. Greemsh and g~eemsh-yellow beryls a1 e com- 
pletely converted ~ n t o  blue ~nocl~ficntio~ls 011 heating them fol a pe~lod 
of 5 houts at 500°C 

2 A complde cllemlcal annlysls shows that these belyls hold 
no colourmg nidtei~al except lron :md this 15 piesent either ul the fe rm 
01 in the fe~rous coilrltt~on 

3 It is fourld that the mtensrty of colou~ of these betyls 1s 

proportional to no11 con1 cizt 

4 Blue vmeiies axe r ~ c h  111 Eerr~c iron and the green varreties 
are lich In I ~ I I  ous i t  on 

5 In the gt een v;mctics most ol tho ferrous iron is co i~ve~  ted 
mto the feiiic statc on hedmg 

7 It 1s concluclcd that the state of o x ~ d ~ ~ t ~ o i i  of the lion present 
111 tllc heryl 1~1 I cspon~1d?lc lul the pcuhculc~r colouratron of the specimen 

S F c ~ l  lc llorz causes both ldue and yellow colonrs lu these 
bcl yls, w l ~ ~ l e  lei rous 11 on 1% I espon5hle EOI the p~oduct~on of green colo~lr 

9 Tlle c x : ~ t  rnecl~,~n~si~i  of the conversion of colour namely, 
glee11 to bluc nottcecl on lzeat~ng the spcc~mens, mvolvlng oxlclatlon of 
felrous to iclllc 11on crmnot be cleaily zmclerstood It 1s probably d ~ l e  
to 'ill obsc~lle 111~e111d p1~c1~0111e11011, 

Tllc nut1101 \v~sllec, to express h15 grateful thanks to Dr K R 
K I I ~ ~ I W ~ W ; ~ I ~ I ,  D b~ , 14 I I , for 111s kind and helpful crlt~cism dumg  the 
corn sc of t l ~ s  work 




