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Sodium , m agnesium  a n d  m lsch  m e ta l a r e  n o t  p roduced  in  In d ia . T h e  tech > ' 
n ic a l k now -how  tw  th e  p ro d u c tio n  o f th e se  m e ta ls  h a d  to  1^ developed since 
a t te m p ts  m a d e  to  e e t  ^ l o t  p la n ts  f ro m  fo re ig n  co u n tries  to  te s t  th e  su itab ility  
o f  In d ia n  raw  m a te r ia ls  w ere unsuooessful. H ie  te c h n ic a l know -how  fo r  th e se  
processes h av e  been  developed in  th is  I n s t i tu te  s ta r t in g  fro m  sc ra tc h  a n d  
u tilis in g  In d ia n  raw  m a te r ia ls  a n d  Ind igenously  av a ilab le  e q u ip m en t a n d  com ­
p o n en ts . L arge IalM>ratory scale ex p e rim en ts  a re  in  progress.

I t  is  w ell-know n  th a t  m e ta ls  like  sodium , m a g -  
nefsium, ca lc ium , po tassium , a lu m in iu m  etc., c a n n o t 
be recovered  by  electrcdysis o f aqueous so lu tions of 
s a lts  a n d  th e re fo re  th e y  a re  u su a lly  reco v ered  by fu sed  
s a l t  e lectro lysis. T h e  tech n iq u e  of fu sed  s a l t  e lec tro ­
lysis is  r a th e r  com plica ted  a n d  i t  Involves h ig h  te m p e­
r a tu r e s  a n d  spec ia l te ch n iq u es. T h e  te c h n ic a l 
h ow  fo r  th e  p ro d u c tio n  o f m e ta ls  lik e  sodium , m a g ­
n es iu m  a n d  m lsch  h a d  to  be developed since 
a t te m p ts  m a d e  to  g e t p ilo t p la n ts  fro m  fo re ign  co u n ­
tr ie s  to  te s t  th e  su ita b ility  o f In d ia n  ra w  m a te ria ls  
In  th e i r  p ro d u c tio n  w ere  unsuccessfu l. T h e  te c h n ic a l 
know -how  fo r th e se  processes h av e  b een  developed 
s ta r t in g  f ro m  sc ra tc h  a n d  u til is in g  In d ia n  ra w  m a te ­
r ia ls  a n d  Ind igenously  av a ilab le  e q u ip m en t a n d  com ­
p o n en ts . L arg e  la b o ra to ry  sca le  ex p e rim en ts  a re  in  
progress.

M agnesium  M etal

M agnesium  occupies a n  im p o r ta n t jriace In  th e  
p ro d u ctio n  o f h ig h  speed  a irc ra ft , com m ercia l h ig h ­
w ay tr a n s p o r ta t io n  vehicles, m issiles sA d rockets. In  
th e  p re se n t age o f spu tn ik s , m ag n esiu m  h a s  g o t a  
b r ig h t fu tu re  by v ir tu e  o f i t s  l ig h t w e ig h t a n d  a m e ­
n ab ility  to  h e a t  t r e a tm e n t  w h en  alloyed  w ith  o th e r  
e lem e n ts  like  zinc, z irco n iu m  etc. M agnesium  Is 
em ployed In  th e  e x tra c tio n  o f m a n y  s tra te g ic  e lem en ts  
like  ti ta n iu m , zircon ium , bery llium , boron  etc., w h ich  
in  tu r n  a lso  f in d  ap p lica tio n s  in  n u c le a r  reac to rs , a i r ­
c ra f t ,  m issiles, space veh ic les etc . M agnesium  is also  
used  fo r v arious m illta i7 p u rposes su c h  a s  co n s tru c ­
tio n  of r a d a r  equ ipm ent, rad io s  a n d  accesspries, p o r t­
ab le  a le r t  sh e lte rs , w et. d ry  a n d  w a te r  o r  sea  w a te r  

•ac tiv a ted  rese rv e  ty p e  p rim a ry  b a tte r ie s . O re a t a t ­
te n tio n  is g iven  to  lbs use a s  a  sacrtflc ia l an o d e  to  
p re v e n t co rrosion  of sh ip s  in  sea  w a te r  a n d  fo r  p ro ­
te c tin g  u n d e rg ro u n d  pipelines.

I n  th e  p ro d u c tio n  of m ag n esiu m  m e ta l, d iffe ren t 
p ro ced u res  h av e  been ad o p ted  fo r  th e  p ro d u ctio n  of 
a n h y d ro u s  m ag n esiu m  ch lo ride . T h e  m ag n esiu m  
ch lo ride  so lu tio n s  em ployed fo r  th e  p ro d u c tio n  of

an h y d ro u s  m ag n esiu m  ch lo rid e  a re  derived  (a )  f ro m  
d e su lp h a ted  b itte rn s  (b ) by  re a c tin g  S alem  m a g n es ite  
w ith  b y p ro d u c t h y d ro ch lo ric  ac id  a n d  (c) by  p assin g  
ch lo rin e  th ro u g h  a  su sp en sio n  of l ig h t  ca lc ined  S alem  
m ag n esite  a d d in g  p o ta ss iu m  ch lo ride  w ith  th e  s im u l­
ta n e o u s  F ^eclp lta tion  of p o ta ssiu m  ch lo ra te . T h is  la s t 
p rocedu re  Is especially  very  v a lu ab le  n o t  only  b ecause 
ch lo ra te  Is o b ta in ed  a s  a  v a luab le  b y p ro d u c t w ith o u t 
th e  u se  of e lec tric  energy  o r  c re a tin g  p roblem s of d is ­
posal o f  an y  m a te r ia l su c h  a s  ca lc ium  ch lo rid e  b u t 
also because th e  an o d ic  ch lo rin e  b y p ro d u c t fro m  
m agnesium  e lec tro ly te  cells Is u tilise d  In  a  cyclic p ro ­
cess w ith o u t co n v e rtin g  th e  ch lo rin e  In to  h y d ro ­
ch lo ric  acid . I n  th e  f ir s t  p rocedu re  fo r  th e  p roduc­
tio n  o f an h y d ro u s  m ag n esiu m  ch lo ride , th e  m a g n e ­
sium  ch lo rid e  so lu tion  Is m ixed  w ith  sm all a m o u n ts  
o f sodium , p o ta ssiu m  a n d  am m o n iu m  ch lo rides a n d  
sp ray -d ried  to  g e t an h y d ro u s  m ag n esiu m  chloride 
cell feed  fo r  electro lysis. T h e  sp ra y  d r ie r  as well a s  
th e  elec tro ly tic  cell h av e  b een  designed  in  In s t i ­
tu te . I n  a n  a l te rn a te  p ro ced u re  fo r  th e  p roduction  
of anhydTous m ag n esiu m  ch lo ride , m ix tu re s  o f m a g ­
n es ite  a n d  am m o n iu m  ch lo ride  a re  h e a te d  recovering  
am m o n iu m  c a rb o n a te  a s  a  v a lu ab le  byproduct, leav­
in g  an h y d ro u s  m ag n esiu m  ch lo ride  fo r  u se  a s  cell 
feed. I n  a  d if fe re n t p rocedure , a  p o rtio n  of th e  s p e n t 
e lec tro ly te  la rem oved, fo rtified  w ith  p u re  m agnesium  
chlOTide so lu tio n  a n d  th e  m ix tu re  h e a te d  o u t o f co n ­
ta c t  w ith  a i r  to  p roduce an h y d ro u s  s a l t  com position  
r ich  In  m ag n esiu m  ch lo ride  su itab le  fo r  electrolysis. 
All th e se  ex p e rim en ts  h av e  b een  done in  la rg e  labo­
ra to ry  sca le  b ased  o n  In itia l succew  in  sm a ll scale  
experim en ts . I n  ad d itio n , e lec tro th erm lc  ch lo rin a tio n  
o f m ag n esite  o r l ig h t  ca lc in ed  m ag n esite  h a s  also 
been  a ttem p ted .

S evera l elec tro ly tic  cells g rouped  u n d e r  th e  c a te ­
gory of e i th e r  o il-fired  ex te rn a lly  h e a te d  cells em ploy­
in g  m ild  stee l c o n ta in e r  lined  in side  w ith  s ta in le ss  
stee l a s  ca th o d e , o r re fra c to ry  lined  in te rn a lly  h ea ted  
cells w ere designed  a n d  o p era ted . T h e  in te rn a l 
h e a tin g  to  m e lt th e  elec tro ly te  w as in itia lly  done w ith  
a  ca rbon  ro d  a s  U ie re s is to r  a n d  in  th e  la te r  stkges
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th e  b « th  ita e ll fo rm ed  tb e  resU tor. Low v o ltage  AO 
o f th e  o rd e r  o f 10-80 V  a n d  am perftge ra n g in g  fro m  
500*1500 am p. w ere  em ploTed. I n  th e  ca se  o f In te r ­
n a lly  h e a te d  a n d  r e f r a c t< ^ - l ln e d  elec tro ly tic  cells, 
th e  c a th o d e  a r ra n g e m e n t co n s is ted  o f a  n u m b e r  of 
s ta in le ts  s te e l rods su itab ly  sp aced  a n d  w elded to  a  
sing le  f la t  a t  th e  to p  fo r  e lec trica l co n tac ts . Expert-* 
m e n ts  w ere  done w ith  a n d  w ith o u t ce ram ic  d i a i ^ -  
rag m s f it te d  to  m e ta l c a s in g .  E lectro lysis w as con­
d u c te d  a t  750*0. The w ork  in  a  500 am p . ce ll was 
successfu lly  com ple ted  a n d  th e  re su lts  w ere p u b lish ­
ed. H ie  p re se n t c a p a c i^  Is 2.2 kg. o f m e ta l p ro d u c­
t io n  in  24 h o u r. M agnesium  m e ta l o f su itab le  p u rity  
fo r  tr a d e  a n d  d efen ce  w as  produced . A schem e fo r 
th e  p ro d u c tio n  o f m ag n esiu m  m e ta l fro m  S alem  m ag­
n e s ite  h a s  b ee n  sponso red  by th e  O o v em m en t of 
M adras. Wortc is  in  p rogress to  r u n  a  2000-2500 am p. 
cell to  g e t a t  le a s t  12 kg. of m e ta l p e r  day . T he 
an h y d ro u s  m ag n esiu m  ch lo ride  p ro d u c tio n  u n i t  is 
a lso  sca led  u p  in  o rd e r  to  feed  th e  2500 am p . e lec tro ­
ly tic  celL

S od iam  M etal
S od ium  fin d s  ex tensive  u se  in  th e  m a n u fa c tu re  

of sod ium  cyan ide , sodam ide. sod ium  hyd rid e , sod ium  
as ide , sod ium  peroxide, le a d - te tra e th y i etc . I t  Is 
em ployed a s  a  h e a t - t r a n s f e r  m ed iu m  In  n u c le a r  re ­
a c to rs  a n d  th e  like. R a re r  m e ta ls  su c h  a s  th o riu m , 
s irco n iu m  a n d  t i ta n iu m  a re  p roduced  in  a  p u re  s ta te  
by th e  red u c tio n  o f ch lo rid es  w ith  sodium . A  well* 
know n  use  is in  so d iu m -v ap o u r la m p s a n d  in  s im ila r  
d isc h arg e  lam ps.

I n  th e  p ro d u c tio n  o f sod ium  m e ta l fro m  sodium  
ch lo ride , d if fe re n t s a l t  b a t t i  com positions w ere tr ied . 
A bsolutely  su lp h a te -f re e  p u re  sod iu m  ch lo rid e  av a il­
ab le  in  In d ia  f ro m  a n  a lk a li-c h lo r in e  in d u s try  w as 
u tilise d  a s  a  source  o f sod ium  ch lo ride . T h e  o th e r  
co m p o n en ts  o f th e  e lec tro ly te  w ere p o ta ss iu m  a n d  
b a r iu m  ch lo rides a n d  a lso  sm a ll a m o u n ts  o f ca lc ium  
fluoride. I t  is  now  es tab lish ed  t h a t  a  com position  
co n ta in in g  30-35 p e r  c e n t b a riu m  ch lo ride  on  a n h y -  
d ro tu  basis, 85-40 p e r  c e n t sod ium  ch lo rid e  on  d ry  
basis, ^ 2 5  p e r  c e n t p o ta ssiu m  ch lo rid e  o n  d ry  basis 
a n d  5 p e r  c e n t  ca lc iu m  fluoride o n  d ry  bas is  Is th e  
b e s t o f  a l l  e lec tro ly te  com positions tr ie d  so  f a r .  T h is  
com position  is  n o t  very  sen sitiv e  to  te m p e ra tu re  
f lu c tu a tio n s  u n lik e  o th e r  b a th s  a n d  th e  b a th  com po­
s itio n  c a n  a lso  be easily  co rrec ted . T h e  electro lysis 
is  co n d u c ted  a t  600-020*0.

S ev era l e lec tro ly tic  cells g rouped  u n d e r  th e  c a te ­
gory of e i th e r  o ll-flred  e x te rn a lly  h e a te d  cells em ­
p loy ing  a  m ild  s te e l c o n ta in e r  lin e d  w ith  m onel a s  
c a th o d e  o r  re fra c to ry - lin e d  in te rn a lly  h e a te d  cells 
w ere designed  a n d  o p era ted . I n te rn a l  h e a tin g  to  
m e lt th e  elec tro ly te  w as in it ia l ly  done w ith  a  ca rb o n  
rod  a s  a  re s is to r  a n d  in  th e  la te r  s ta g es  th e  b a th  
its e lf  fo rm ed  th e  resis to r. Low  vo ltage AC of th e  
• r d e r  o f 10-60 V a n d  am p erag e  ra n g in g  from  500-1500 
am p . w ere em ployed.

I n  th e  v e rtic a l cy lin d rica l ty p e  of cells w here in  
th e  m ild  s te e l vessel w as lin e d  w ith  m onel, ca th o d e  
co n n ectio n s w ere g iven  to  th e  vessel Itself. T h e  b o t­
to m  g ra p h ite  anode a r ra n g e m e n t w as em ployed. A

to p  c irc u la r  sleeve a r ra n g e m e n t o f m o n e l fo r co llec t­
in g  sod ium  m e ta l w as a lso  provided . W ith  th is  ty p e  
o f cell, w ork  w as done em ploying  500 am p. DC a n d  
2.2 kg. w as o b ta in ed  in  24 h o u r. S odium  m e ta l of 
su ita b le  p u r ity  fo r  tr a d e  a n d  d efen ce  w as produced . 
T h e  re su lts  h a v e  b een  pub lished .

In  th e  ca se  o f re fra c to ry - lin e d  in te rn a lly  h e a te d  
re c ta n g u la r  vessels, th e  ca th o d e s  w ere  of s ta in le ss  
s te e l su itab ly  spaced, p re fe rab ly  encased  by w lre- 
gauze o f su itab le  m esh  a n d  w ith  a  hood  a r ra n g e m e n t 
a t  th e  to p  fo r  co llec ting  th e  sod ium  m eta l. O fa p h ite  
p la te  anodes w ere k e p t on  e i th e r  side  o f th e  ca th o d e . 
S tep p ed  m onel c a th o d e s  in  p lace  of s ta in le ss  stee l 
rods h av e  also  b een  tr ie d . W ith  th is  ty p e  o f a r ra n g e ­
m e n t 820-850 am p. DC w as p assed  a n d  m ore t h a n  5 
kg. o f m e ta l w as o b ta in e d  in  24 h ou rs. T h e  w ork  la 
in  p rogress to  reduce th e  co n su m p tio n  of g rap h ite . 
F u r th e r  sca lin g  u p  to  p roduce  12 kg. p e r  d a y  Is being  
u n d e r ta k e n .

M isch M etal
M lsch m e ta l c o n ta in in g  45-50 p e r  c e n t cerium , 

a b o u t 40 p e r  c e n t o th e r  r a r e  e a r th s  su c h  a s  la n th a *  
n u m  a n d  u p  to  10 p e r  c e n t iro n  is  u sed  w idely in  th e  
m a n u fa c tu re  o f sp a rk in g  f lin ts  fo r  lig h te rs . I t  also 
finds use  in  t r a c e r  bu lle ts . I t  is  em ployed to  deoxi­
d ise s te e l a n d  h a rd e n  m agnesium  alloys. V ery  sm all 
a m a u n ts  o f m lsch  m e ta l added  to  a lu m in iu m  Im­
proves i ts  p ro p ertie s  fo r  use  in  th e  m a n u fa c tu re  of 
p is to n s. I t  is  a lso  u sed  a s  a  g e tte r  in  v ac u u m  tu b es. 
I t s  u se  in  th e  p ro d u c tio n  o f n o d u la r  c a s t iro n  is  w ell- 
es tab lish ed . In  th e  case o f je t  en g in es I t rep laces 
b a tte r ie s  a n d  prov ides a  very  sa tis fa c to ry  ign ition .

T h e  resid u es le f t  a f te r  th e  e x tra c tio n  o f th o riu m  
fro m  th e  m o n az lte  sa n d s  o f T rav an c o re  fo rm s th e  
s ta r t in g  m a te r ia l fo r  th e  p ro d u c tio n  o f m lsch  m eta l. 
T h e  h y d ra te d  m ixed  ch lo rid es  o f ce riu m  a n d  o th e r  
r a re  e a r th s  like  la n th a n u m  a re  f irs t  d eh y d ra ted , p re ­
ferab ly  in  th e  p resence  of sm a ll q u a n titie s  o f a m ­
m o n iu m  ch lo ride  a n d  a lk a li m e ta l ch lo rides. S everal 
b a th  com positions h av e  b een  tr ie d  c o n ta in in g  d iffe r­
e n t  p ro p o rtio n s of m ix tu re s  o f an h y d ro u s  ce rium  
ch lo rid e  w ith  a lk a li a n d  a lk a lin e  e a r th  clilorides. T h e  
b es t o f a l l  com positions is  80 p e r  c e n t ce rium  ch lo ride  
o n  an h y d ro u s  basis, 15 p e r  c e n t  p o ta ssiu m  ch lo ride  
o n  d ry  bas is  a n d  5 p e r  c e n t b a riu m  ch lo rid e  o n  dry  
basis.

S ev era l e lec tro ly tic  cells g rouped  u n d e r  th e  c a te ­
gory o f e i th e r  o ll-f lred  e x te rn a lly  h e a te d  cells em ploy­
in g  m ild  stee l c o n ta in e r  a s  ca th o d e  o r  re fra c to ry -lin e d  
in te rn a lly  h e a te d  cells w ere designed  a n d  opera ted , 
'n i e  in te rn a l  h e a tin g  to  m e lt th e  elec tro ly te  w as in ­
itia lly  done w ith  a  ca rb o n  ro d  a s  a  re s is to r  a n d  in  
th e  la te r  s tag es  th e  b a th  Itse lf fo rm ed  th e  resis to r. 
Low voltage AC of th e  o rd e r  of 10-60 V a n d  am p erag e  
ra n g in g  fro m  500-1500 am p. w ere  em ployed. In  th e  
ca se  o f ex te rn a lly  h e a te d  o r  In te rn a lly  h e a te d  m ild  
s te e l vessel only l^ e  b o tto m  p o rtio n  of th e  vessel w as 
allow ed to  fu n c tio n  a s  ca th o d e . T h e  sides w ere e i th e r  
p ro tec ted  by  re fra c to ry  lin in g  o r  th e  electro lysis w as 
p rev en ted  betw een  th e  sides of th e  vessel a n d  th e  
ca rb o n  o r g r a i^ l t e  anode by h av in g  a  tru n c a te d  co n i­
ca l bo ttom . T h u s , i t  w as possible to  h av e  th e  elec-



tro ly sls  betw een  th e  b o tto m  o f th e  vessel (n a rro w  
p o rtio n  o f th e  vessel) a n d  th e  ca rb o n  an o d e  d ip p in g  
In  th e  m o lten  elec tro ly te. A  se p a ra te  m ild  stee l p la te  
c a th o d e  a r ra n g e m e n t re s tin g  o n  th e  b o tto m  o f th e  
vessel w as a lso  em ployed. H ow ever, i t  w as fo u n d  a d ­
v an tag eo u s to  h a v e  th e  b o tto m  its e lf  fu n c tio n in g  a s  
c a th o d e  a n d  rejidacing th e  w o rn -o u t b o tto m  by w eld­
in g  a  m ild  s te e l p la te  o f su itab le  d im ensions a n d  
th ic k n e js . M lsch  m e ta l w as  p roduced  In  a  b a tc h  
p rocess a n d  e lec tro lysis  w as conducted: a t  9S0*C. B e­
fo re  s to p p in g  th e  electro lysis, th e  elec tro ly te  w as r e ­
m oved a s  f a r  a s  possib le a n d  on ly  a f te r  cooling th e  
m e ta l w as rem oved  fro m  th e  cell. M lsch m e ta l o f 
com position  su itab le  fo r  tr a d e  a n d  d efen ce  w as p ro ­
duced . W ork co n d u c ted  in  a  500 am p. cell w as p u b ­
lished . I t  is p roposed  to  sca le  u p  th e  w ork  to  o b ta in  
12 kg . p e r  day.

A m ong th e  in d u s tria lly  im p o r ta n t m e ta ls  p rep a re d  
by  fu sed  s a l t  e lectro lysis, a lu m in iu m , sodiumi, m a g n e­
siu m  a n d  m lsch  m e ta l occupy a  p ro m in e n t place. F o r 
m agnesium , sod ium  a n d  m lsch  m e ta l, te ch n ic a l know ­
h ow  a s  s ta te d  e a r lie r  h a s  been  developed a n d  w ork  
is  in  p ro g ress  o n  la rg e  lab o ra to ry  scale. I n  th e  case 
of a lu m in iu m , th e  in d u s try  is  w eU -eatab llshed  in  
In d ia  a n d  m ore  p la n ts  a re  b e in g  b u i l t  T herefo re , 
re se a rc h  w o i^  o n  th e  p ro d u c tio n  of a lu m in iu m  m e ta l 
w as c o n c e n tra te d  to w ard s  th e  u til isa tio n  o f c lay  a s  
a l te rn a te  raw  m a te r ia l  to  b au x ite  in  th e  p ro d u ctio n  
o f a lu m in iu m  m e ta l a n d  a lso  to w ard s  th e  develop­
m e n t  o f a n  e lec tro ly tic  p rocedu re  w h ich  w ill give 
ch lo rin e  a s  an o d e  p ro d u c t in s te a d  o f oxygen a s  in  
th e  com m erc ia l cells w h ich  consum es th e  c a rb o n  
anode .

I t  w as th o u g h t  w o rth w h ile  s tu d y in g  fu sed  s a lt  
e lec tro lysis  o f m ix tu re s  of sod ium  o r p o ta ssiu m  cry ­
o lite  w ith  v a ry in g  a m o u n ts  of a lk a li o r a lk a lin e  e a r th  
ch lo rid es  to  g e t ch lo rin e  a s  an o d e  p ro d u c t a n d  a lu m i­
n iu m  as  c a th o d e  p r o d u c t  ^ t h  th is  a im  in  view, 
w ork  w as s ta r te d  to w ard s  th e  p ro d u c tio n  of cryo lite  
f ro m  b a u x ite  a n d  clay. T w o d iffe re n t p rocedures 
h av e  b een  developed. H ie  f ir s t  i»t>cedure dea ls  w ith  
th e  re a c tio n  betw een  so lub le a lu m in iu m  sa lt  su c h  a s  
ch lo ride , su lp h a te  o r  n i t r a te  o b ta in e d  fro m  clay  o r 
b a u x ite  a n d  s ilic a -fre e  p u re  axnm onlum  fluoride so lu­
tio n s  o b ta in e d  f ro m  th e  hydroO uosillclc ac id  bypro ­
d u c t (o f su p e rp h (» p h a te  in d u s try )  in  th e  p resence  of 
a lk a li m e ta l ch lo rides. I n  th e  second  p rocedure , 
sod iu m  a lu m in a te  is re a c te d  w ith  am m on ium  fluoride 
in  a  cyclic p rocess a n d  th e  am m o n ia  evolved Is u tilised  
in  th e  p ro d u c tio n  of p u re  am m o n iu m  fluoride from  
hydrofluosiU clc ac id  byp roduct. T h is  la t te r  p rocedu re  
h a s  b een  h a n d e d  over to  e ^ h t  p a r tie s  on  a  n o n ­
exclusive bas is  a n d  a lso  th e  req u irem en ts  o f d efen ce  
fo r  cryo lite  a r e  being  m e t in  a  u n i t  a t  M ad ras  c a p a ­
ble o f p ro d u c in g  30 k g ./d ay . T h u s, th is  s te p  re la tin g  
to  a l te rn a te  m e th o d s  fo r  extraxstion o f a lu m in iu m  h a s  
In c id en ta lly  h e lp e d  to  m e e t econom ically  th e  re a u lre -

m e n ts  o f cryo lite  fo r  th e  w ell-estab lished  p rocedures 
fo r  th e  p ro d u c tio n  o f a lu m in iu m  m e ta l in  In d ia . I n  
ad d itio n , w ork  is  a lso  in  iv c ^ re ss  to  o b ta in  a lu m i­
n iu m  fluo ride  n eed ed  b o th  in  th e  w ell-e stab lish ed  
p rocedu re  fo r  th e  p ro d u c tio n  of a lu m in iu m  m e ta l a n d  
also  fo r  co rrec tin g  th e  com position  In  th e  c ryo lite - 
a lk a li m e ta l ch lo ride  com positions fo r  th e  p ro d u c tio n  
of a lu m in iu m  m e ta l by th e  a l te rn a te  ro u tes . A fte r 
successfully  co m p le tin g  th e  w ork  o n  alum lnixun fluo­
rid e  p roduction , e lec tro ly tic  ex p e rim en ts  w ill be ta k e n  
up.

P ro d u c tio n  of a lk a li a n d  a lk a lin e  e a r th  m etals , 
especially  sodium , th ro u g h  th e  in te rm e d ia te  fo rm a tio n  
o f le ad  alloys in  a  cyclic p rocess is  o f la te  b e in g  ex­
tensive ly  in v e s tig a ted  In  d if fe re n t p a r ts  o f th e  globe. 
T h e  sign ificance o f  th is  p rocess lies n o t  only  In  
m e e tin g  th e  d em an d  fo r  le ad  alloys co n ta in in g  fliirait 
o r  a lk a lin e  ea rU i m e t ^  In  v ario u s  in d u s tr ie s  b u t  
a lso  to  red u c e  th e  e lec tric  en e rg y  req u irem en ts  in  th e  
p ro d u ctio n  o f th ese , especially  sod ium  (a n d  h en ce  
sod ium  hyd ro x id e  also) by fu sed  ch lo rid e  electrolysis. 
A fte r  e s tab lish in g  th e  co n d itio n s  o n  a  la b o ra to ry  
scale, i t  is p roposed  to  s te p  u p  th is  lin e  o f in v es tig a ­
tion .

A n a t te m p t h a s  b een  m ade  to  in d ic a te  th e  lin es  
o n  w h ich  re se a rc h  woilc is being  co n d u c ted  in  th e  
F used  S a lt  D ivision o f th is  In s titu te . I t  wiU b e  o u r 
en d e av o u r to  b rin g  a ll ttie se  processes to  a  sa tis fa c ­
to ry  s ta g e  o f com pletion  to  en ab le  th e  in d u s tr ie s  to  
p u t  h ig h e r  c a p ac ity  u n its  b ased  o n  th e  work.

The fu tu re  p ro g ram m e o f w ork  a lso  Includes 
deve lopm en t o f p rocesses fo r  th e  i^roductlon of m a te ­
r ia ls  considered  so very  ind isp en sab le  in  th e  space 
ag e  su ch  a s  t i ta n iu m  a n d  z irco n iu m  m e ta ls  a n d  also  
borides a n d  su ic ides o f t ita n iu m , zirconium , v a n a ­
d iu m  a n d  ch ro m iu m  by  fu sed  s a l t  electro lysis. W ork 
h a s  a lre a d y  b ee n  s ta r te d  o n  th e  fu n d a m e n ta l aspec ts 
of fu sed  s a l t  e lec tro lysis re la tin g  to  th e  recovery of 
m e ta ls  a n d  m e ta llic  com pounds.
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D I S C U S S I O N
ott P a p e r  by

T . ABAVAMUTHAN
(Prfl0ente4  by T. A rftT am nthan)

■ . T . K . UDDPA: P o re  m agnesium  Is In  g i^ a t  d em an d  
to r  alloys oi m a cn e s lu m  w h ich  f in d  e x te n tiy e  use.

H ie  p re p a ra tio n  o f b a r iu m  m e ta l cou ld  be also  
u se fu l to  th e  e o u n try  th o u g h  Its  uses a re  o n  a  sm a lle r 
sca le  a n d  peitU4)6 n o t  rev ea led  som e in d u s trie s  
Uke t u b e * l l ^ t  m a n u fa c tu re .
V. ARATAMDTBAN: B a riu m  is  n o t know n  to  b e  used  
a s  su c h  b u t  m ig h t be u sed  a s  i^ o sp h o i^  a lo n g  w ith  
th o se  o f  o th e r  m e ta ls .
H. T . K . UDUPA: B a riu m  is  used  a s  a  g e tte r  in  vac* 
u u m  tu b e  i n d u s ^ .
T . A&AVAXOTHAN: I f  th e  req u irem en t Is sm all, it 
c a n  be p ro d u ced  ev en  in  e ^ r i m e n t a l  cells.
H. GANBSAM: I s  bery llium -copper, n eed ed  by elec­
tr ic a l in d u strie s , p roduced  in  In d ia ?  C an  i t  be done? 
T . ASATAM UTHAN: I t  Is n o t  n ecessary  to  u se  p u re  
bery llium  in  t l u  p re p a ra tio n  o f b ery llium -copper 
alloy. H m  a lloy  c a n  be p rep a re d  by  h e a tin g  bery l­
liu m  (a id e  w ith  coke a n d  copper, in  a n  a rc  fu rn ace .




