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i The chemical investigation of titanium comtaining mimerels as ilmenite
| has attracted much interest. Ilmenite identified ss & mized metal
oxide is foxmilated as FeliO;. It is characterised by & corrundun
structure and is found to occur in meture corresponding to varying

compositions of Fel, 11'0203 and 710,. The Mossbauer speetroscopic study
L of the Fel and F0203 contents of a large number of mplci of ilwenite
i ith titamia contents ranging from 22 % to 61 % has been reported.

" In solution, the most stable oxidation state, Titamium(1V) is
foraulated as the oxometal iom, titanyl iom (moa’). The occurrence of

such hydrolysed species of T10° as v (@)}, 2i(am)5, #4(08) 80, and
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n(m)zasoz has also been reported. The furmatiom of ' hydrexo-bridged !
species imvelving Cr(11l) and 4r(1V) is reported to account for the

increased effect of comuined (r(lll) - Zr(1V) sulphate solution for the
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. tanning of hides sxnd skius in leather processing as compared to the use
of a solution of basic Chrosdun(lll) Sulphate. The use of Zirconium(1V)
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sulphate however, is often Limited by the ease of its hydrolytic
3 polymerisation in aqueous solution. Studies of the hydrolytic pheronenon
- of the amalogous titamyl ion, 7102

systeams are thus of particular significance.

in the absence and presence of ligand
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Fart 1 of this thesis records an investizationm ét the
fornation and hydrolysis of Titanyl chelates. 40°* is showm to form
stable soluble complexes with a nuwiber. of hydroxycarboxylic acids as
malic acid, citric acid snd salicylic acid. Potentiometric studies have
shown the formation of titamyl chelates with metal to ligand ratios of
13 2. The fomation constants of these chelates have been evaluated.
The stabilities of the titauyl chelates with these ligamds eve found to
be arranged in the order salicylic) malic) citric. Polarographic studies
of these chelates also show that they are all characterised by reversivle
one electromn reduction waves., The increase im diffusion current with time
as observed for these chelates excluded the possibility of the fowmation
of hydrolysed species. A yellow coloured sywcies formed betwoen Ti0°* and
Tiron bas been shown to involve the formation of a 1 3 2 chelate. o
evidence has however been obteined for the hydrolysis of the
Titanium(1lV) - tiron chelate in contwast to the evidence reported ‘or the
hydrolysis of the emalogous Zirconium(1V) - tiron chelate. ‘

HMixed metal complex formation im solution is a o&n.tinuing
interest in our laboretories. lHowever, little is reported on ! nmixed
wetal interaction ' iavolving ‘2102*. Spectrophotometric evidence Las
been ovtaived in this study for an ' interaction abeorptiom ' phenomenon

involving Faz'* and Tioz'. l'o such ' interacticm ' ig foumd to occur

in the jmesence of ma". The formation of this mixed metal epecies has
@lso becn studied in the rwesence of hydroxycarboxylic acids. fThe
stoichionetry and formation of this species has been confirmed by both

potentiosetric and polarographic measurements. This section of the
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thesis (Part 11) also inciudes am inmvestigation of the iom exchange

characteristics of solutions containiag Fe>® end 710°* in dilute HC10,.
The results oblained have been used to postulate the existence of a
hydroxy oridged ' interaction species ' imvelving these metal ions

viz s

Procedures to suhance the titania content (£i0,) of ilmenite
are of much value in industzy. BSuck ' benmeficiatiosn ' studies involving
leaching of ilmenite sanples with mimeral acids under varied conditions,
pretreatment and the use of veductants have been investigated under
laboraiory comditions. ihe results obitaiued indicate the optimum conditions

!
for leaching with nineral acids as well as the effect of ' reductents ' |

and pretreatment in embancing the 710, context of ilmenite. Heating
sazples of ilmeuite corresponding to 48.2 % !102 in open vessels to about
1000° ¢ followed Ly lesciing with 114 HCL at 80° ¢ for 4 hours was found
to give a Titania bemeficinted ' slag ' comteining 87 % moz.
laboratory studies have also been carried out with charcoal obtainable
from loeal wood to indicate the use of varieties of unecoromical wood as
' reductants '. The significance of these studies ave also discussed

in Part 111 of this thesis.




