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THESIS. 

The Estimation of Titanium in Bauxite, 

Until about a decade ago Titanium belonged toe the rare 

metals, As a matter of fact titanium is prebably as abounding in 

nature as cepprer. The reasen why Titanium has had the reputatien: 

of being rare is mest likely te the fact that its techinal appli- 

cation was rather limited and the methed eof determination &iffi- 

cult, 

Recent investigation,by the Department of Chemistry Univer- 

sity ef Tennessee, preved that titanium eocured in nearly all the 

vegetable and animal kingdem. It is obtained fer commercial 

purpeses from rutile, ilmenite, titanite, 6ctahedrite, broekite, 

and seme other minerals, 

Titanium hes been used extensively for eoloring percelain, 

artificial teeth, leather,and textiles. The precess is a recent 

ene and was getton uy by an English firm, Dr. Augustea J.Rossi 

has prebably dene mere for the intreduction ef Titanium inte 

metallurgical processes than any ether man, In his contributien 

te the Iron Age he sumerizes his conclusiens cencerning titanif- 

erous iron eres as fellews;-— 

I. These ores have been smelted without any dificulty, 

2. Their metalurgical treatment he#s proved a perfect success. 

3. The metal they yield, either zs a pig metal, iren er 

steel, pessesses speclsl valuable qualities, 

4, These ores, which are found in large masses in many states 

of the unien, are slmest invariably "Besseuer ores", and as such 

it is asserted have been used in Pennsylvania furnaces. 



5. When centaining very large percentages eof titanic acid 

(2s much as 38 te 40 per cent,and even 48 te 80 per cent, like the 

ilmenite of Canada), and censequently a very small ameunt of iren 

(32 to 35 per cent. er even less), their treatment though perfect: 

ly successful, nmetalurgically speaking, has net preved ecenomical 

aste fuel. : 

In I907 was peured the first heat eof titanium steel ever 

made in America. The alley then used experimentally is new widely 

knewn fer its remarkable effect in impreving beth steel and iren. 

During the last three vears the great value of titanium in its 

effect on steel and iren was firmly established, net only in seci- 

entific labrateries here and abread, but in the severest service 

of large railreads and menmufacturees, te whem merit alone appesls. 

It has been demonstrated that titanium increases the uniformity 

and ductility eof steels; removes gases and prevents blew-heles 

according te cenditiens, partially er entirely in prepertioen te 

the quantity used. By making steel denser it gives 2 remarkable 

incresse in resistance te frictien and abrasien and power to 

resist sheck er impact. Both tensile and transverse strength of 

steel are improved naterielly by titanium alse it increases the 

resistance to tersienal and cempressive strains. It has been shown 

by high autherity that an imprevement in durability ef several 

hundred per cent, has been ebtainéd,by many and is in reach ef 

every ene, as the additienal ocest is very small, Mr, W,C.Brewn, 

President of the New York Central Lines says, " Ve are pleased 

with the Ferre Titanium rails which we have beught during the 

past three years and snder the heavest traffic we have ever had 



theserails are giving perfect satisfaction, We have subject them 

to the mest exacting service at the threat ef the Grand Central 

Terinalal Yard; and under traffic which made it necesssry to change 

other rails within six er eight menths, the Ferre Titanium rails 

which have been in service a vear shew almnest ne appreciable wear. 

The Bessemer Rails relled by the Lackawanna Steel Cempany for our 

lines for the past two vears, ( all eof which have been treated 

with Titanium), have been the best we have ever received, and 

in many respects we regard them as equal, if net superier, te the 

average Open Hearth Steel. While the quality is se much better, 

the cest is insignificant, and we are now specifying Titanium Alley 

in 21) eur rails”, 

The object of the work reported in this paper was the results 

of determinatiens made fer titanium in Bauxite ores obtained frem 

Georgia, Alsbama, and Tennessee, 

The methed of treating the ores were as fellews:— 

SOLUTIONS REQUIRED, - 
STANDARD Ti0gs. Ignite pure TiO, at a dull 

red heat to az constant weight, Weigh 0.5 gram ef the anhydrous 

powder, Put this in a platinum crucible with 5 grams ef pure 

petassium bisulphate. Melt cautiously and keep at a low Ted heat 

for frem five to ten minutes until the Ti0y all deselves and the 

liquid becemes clear. Iartially ceel the crucible and add 5 C.C. © 

of concentrated H 804, then heat azain until the mass liquifies. 

Cool and put thé crucivle and all inte the beaker centaining 200 

te 300 c.o. of water centaining & per cent. of HoS04. When the 

fusien is deselved wash and remove the crucible. The TiOg 



sheuld desolve to a clear selutien., If any residue remains, filter 

it out, wash and weigh it and deduct it from the TiO, taken using 

the difference in calculating the standard ef the selutien., Fin~ 

ally dilute the selutien with five per cent. H; 804t111 Ie.c. cen— 

teins I miligram ef TiOg. Check it by weighing the precipitated 

Ti0,. from 20 c.c, This can be dene by the regular gravimetric 

process, After weighing, the TiOp should be tested fer S105, by +: 

treating it with H;S04 and HF1, igniting and weighing the residue. 

Any less will be S104. 

TREATMENT OF ORES:—- About 5 te IO grams ef each of the sample 

were rrepared and placed in suitable tubes for future use. After 

this preliminary rreparatien of the samples a half gram of each 

of the samples was very finely rulverized and fused with about 5 

grams of KH304. The heat must be started gently at first and then 

raised to a red heat for at least ten minutes, in which time all 

the Ti0z, Fe, etc. should dissolve in the melted selt. Ceol the 

selutien, add 5 c.c. of H2S04, melt again and finally ceel adn 

put the crucible inte a beaker with 200 c.c. of water centaining 

5 c.0 Hg804. Warm the contents of the beaker te abeut 90° C,, and 

stir till the solution clears. Filter frem the residue and dilute 

the filtrate to 250 c.c. with 5 per cent. HgS04. IF the residue 

is dark celered it sheuld be tested for titanium by refusieh. 

DERERMINATION OF TITANIUM BY COLOR:~ The colerimetric methed 

of A.weller is Dest suited for this purpose, and is to be preferr- 

ed over all gravimetric metheds. When hydrogen peroxide (Hg0,) is 

added te a sulphuric acid solution of titanium, an intense yellew 

color is preduced, the intensity of which is propertienal te the 

the amount of Ti0p. This is a very delicate test qualitatively and 



and has been made the basis of & color methed, (The results are very 

satisfactory for eres containing small Percentages of titanium, 

The selution ef Ti0g must be very dllute, The coler is Prebably 

due to the formation of Ti0g. It is destinctly shown with less 
than .02 milligram T102 to the cubic centimeter of the liquid, 

As some cemmercial hydrogen peroxide is ssid to contein Tleourine 

as an impurity, it should be tested vefore being used in the pro~ 

cess. Iron salts de net prevent the fermation of the celor, but 

as they have a coeler of their own they medify the tint. The seolu- 

tien sheuld always have the same amount (Bper cent.) ef HgS04, 

20 ESTIMATE THE TITANIUM:-Put 50 c.c. of the selutien (equal 
0.I gram of the ore) into = "Nessler® tube. Inte a second sinilsr 

tube put as much of the standard iren selutien as will contain an 

amount of iron equal te that in 0.1 gram eof the ore and dilute 

this te 50 c.c. with 5 Per cent, HoS04. Add to each tube B ag.0. 

of hydrogen perexide and then add standard TiOg selutien frem a 

burette te the sedond tube till the color produced matches that 

in the first tube. From the volume of the Tig selutien used, cale 
culate the amount of titanium added to the second tube which will 
be the same as that in 0.T gram of the ore. 

The additien ef the iren to the standard is nesessary in 

order that the medification of the titanium celor by the iron may 

be the same in the standard as in the ore. 
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