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INTRODUCTION

Sizx mary firrees im Bhe Last vears T bayve
heen asked when the eledirolytic pro-
duetion of tkandum will be comanerclal,
arul whi it bonk s logg b be ready as
commpared with all the other nonferrons
mclals that became industrial coenmsodt
ties after their primitmve production
cesmes were replaced by electrolyiic
plants. Ficall D, Broldl's predic lson men
tcrwed m ks 1959 Extractrice Metallurgy
Divistom Lechore for the American Inshe-
tute of Aining, Metallargy, ard Pelso
b=y Ergginesers”

“E meghl hfvidsr. be ber b saf, thee
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slectrodyvels within the reet 3 bo B vears.”

In kis 1960 Sixih Castres Mamaorial
Lizeture m Clasgoi ™ on the stwhas of e
fasion eleciredyais of taniam, Dr. Krall
corclwded by saying

The: ehevtriaemidry of Tussl sl bas
again resdved an inpeess sad we ressd an
ckdiratherust wlh precticsl spivudes of

Cpsti e ' s i e bg ik 1 o eroo pus g e

rrany dificeltes of ttanam sl pluckesken

meial ckeiredvem ™

Instead, much work wias =il done
usmp; cudls with |J.i.p];|||.'r.-||.l_'r|1:. Ol 140
Priscu, who presenled Timet's fitardum
slectrowinmirg cell in 1942 at th Exlrac
hi'e :'|.1|_lh-|||1|rH:|- T?i1'|:|i|,:-r\.51,'mp|l:.il.|rn m
Electrometallurgy.” worked on lhe most
advanced novdaphrage baskel-cally
aulee B

Chunng, the 1970, [ did my PhoD. the-
sison s lendamentals of he elcteely
ai= o F hepmiam gt the Calormlio Sobonl of
Mines," workimg with Dr. Schechilen,
whoe laad beon Eroll's cowarker = Hha
-q_l|_".'|_-|||F-'rn|_-n|'-\:|F1i|'dni|,|rn anid Eircorium
estrachve mefallurgy. Cunng the 158is,
my company, GTT, furilser advanced
Hrez |||_'l.-||,|1.e|];||'|'r.;||.:rn hilaride !-\.}";Ih_'m_"
during the 195910, we advanced the flus-
ride syatom.’

PAST DEVELOPMENT OF
TITANIUM ELECTROLYSIS

T pneaier Wby wie ame s ey muach
averdus incommercdalzeng el ectralybic
lianium, we have lo consider the Tol
lvwnimg Factors. iny ];lrlu,im_'qr:-\." deisiims
and srategies, scentisls’ work, indus-
irlal peoldams with the chleride system,
tha armmuntaf wark done wigh chlorsdies
as apposed bo fluorides, and the lack of
L= U T SO0,

|"rn:||,:-:-|;r:-\.|_'-11'rnr|ri|:,' fisdlivwed Ehiaro-
space market 4-5 vear oycles. This re-
sulted I a succession of booming peri

anli [Aismnp which thirne e nowtailbingg
time for the development of new tedh-
miguies, sooany avadlable prooess, even if
stbsalirh, was s lallisd B et prosdsiction
for delivery)and bust pemad=with |5tk
rescurces available for new lechnigque
elevelopmints

Short-mediom term programs were
used o develop highequalily producs
tnaesder doachicve highaskes e (miore
thar 84, kg average product prcel on
lowr walusne productbon, instead of com
mllang resaerces om ||||'.;|; ‘I|lrn1-|nr_|-;|I
staleprograms todecreasethe ba s costs
af iIngol production

Thecarrenl sl edueake shake of devel -
apment of the theory of malten =alts in
fundamental electrochemistry has e
tardid the indipstrial progress

Today's shill incomplete understand-
ing of the alwmimum elecirelytic prooess
clicl ikl ghe urelierstansling of sika-
nium electrobysis

A large amoumt of work sas doee in
ther determinatiom of vahies of physka-
chemacal paramaters in the absenee of
live ebectrocemical processes.

Bluch work wad done usang oxide
diaphragms Motenowgh sbudy ws per-
fn'LrE'r:-d?T'n the large L;gl'm‘ll.lrl.l:.l'!{ u-.]:-F:n
maental resulls proddused by the
nindiaphragm full-scale cells during
{hae 1938015,

Thie mailtivalisee of tanivm Hns in
the ehectrl yie requires a scparation be-
tween anclyte and catholyte o avoid
alirraking exidation and redaictiin wikh
very low current efficiency. The opera-
flon of any kind of diapboragm reeds
cirpiatiad cella

Ta avmid the disproportiorate neac-
Hoen 30— 200+ T, o pricise opera
el s 43 requaned ® Thaee axair-
rence of this resction resubts in the pre-
cipitailon of sebid titanlbam particles
itk Ehi electrolyle.

Withi the chloride systern, titanivm iz
produced in the =olid slate en the cath
arlis witth erystallinge mespheloghes of
large sarface areaz and low balk denisi-
lies, The growth of The fitamiurn deposil
reipsiires = fresquent remecal fram ihe
electralyte by means of a handing appa-
ratuz of the kind described in Reference
S the srippes] depesil erdraing some
electrolyte among the Hlanmm orestals,
meguiring 2 subsequenl operabion for
remwding the erdrapped recichzal chx-
tridyte. This operation mevitably de-
creases the purity of the preduced Hita
miam, which, ims kel 18 very poaread the
mosnent of 13 electodyic redechon on

thae Fatunles

The electreschemacl charscteri=tics of
itaniurn deposition cnlosolbd cathodes
lirvibs the masimmm cureent dinsgly ag
which the clectroly=is canbeoperated to
low values, with corresperadingly low
apiecilic plant preodductivily wirth respasct
to lbquid cathindes.

Bevause the chlomide sysbem was per
vl as being easser b wiork at hwer
aperation lemperature, fower malerial
probleme, besides maich more data and
Biblgraghi, were availabde. Dhnvekop-
ment programs with chlondes had a
higher feasibilsty mating than fuceides;
tbais, largir Fnenomy; wias available for
chlarides. Operatives of foll-size proe-
type oells procdsced large masses of ex
pirrimerdnl redulds. Prodobypo wierk itk
flunndes ohtained comparatively Je=
financing because the investors feared
Ut s higghver bempemabure sy cbem whomld
have greater problems.

Cryer b years, snmee companies inthe
HEamivm muluictry have imvastosd Bk
for the development of leas-cost, pri-
mary edeciralytic Wanbam, and all of
Iherirn, wthan Ghae Himats ol By financial
skrengthy contributed o further the
progness with works that were indis
bl kg bsthe nexl sdage ol devel -
apment. The large-=ale volumes end-
product potential users did ned partici
pabe ihisdevikpmment efork: Blanaam

has noet had its sponsor yet

PRESENT STATUS OF
TITANIUM ELECTROWINNING

During the 1940s, our fueelde pee
gram bad mere Eime For slyidving thi
loirge mass of &x mental result= pro-
duﬁd by II.'-HIHE:TJ.-: withs d.ulll'u,gpl:hu.'
1581, which were insufhicunily ara-
lyzed at that time becanse of the inter-
rupllons 6 ke development programs
dlowe bz thae Sikardum marked cvslies. The
shudyafthe chlonde-systemreanlt=cnn-
firmied whal wasindicalbed in Figwne 2 of
ey ol S e el pestingg thee slaggram
af standard Free erergy of farmation of
fizanium chlostdes; it shivws that above
AP theere wre rey maore divalent ner
triwalent ioms in the elechodyhe, ondy Ti®
and Ti®

In shiest, during thee cperaBions eof dis-
mankling anodes S intermedmte glectrode
asprnbly of GTT = WX cells, which were
rernoved s Bhie e ol Bhaeir usaeiul lke,
the contained solidified anolyte was al-
ways foumd 1o be dear coloriess i the
prisemee of titasim-malal crywials in-

side the assembly, without the slighrest
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