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THE TITANIUM STORY 

Na"s stories about titanium, na.ming it the "wonder .etal," the "mlre.el •• 8tal," the 
"Cinderella. metal," eta., have appeared trequentlT of late. The the .. e of the.e storles 
18 that the •• tal has aaazlna oharaoteristics of .o~ro91on real.tan •• and strength at 
high to.perature. highly desirable in Jet plane construction, that W8 have been baokWard 
1n aking the metal available to pla.ne manufacturers, that it 1. necissary to step 'up 
produot1on it we are to haT. a superllr a1r ro~o.; and the impresslon hal b.en 41.0 alyen 
that tho laok or our suppli •• or •• tal i> duo in part t. a sbortag" .r the d •••• ti. 
titanium mineral lupp1r. rhe atatements acout the superior characteristics of the •• tal 
are t~ue and those concerning the need tor 1noreased productIon of the metal are true, 
but the repor,s that there 1s & shortage of domestic titanium mineral I are inaoourate 
unl ••• the shortage 1_ oonfined to rut1le. rna Bhortaa. of titanium •• tal 1s ~he result 
ot .etallurgical obstaole., not 8oarolt1 of titanium minerals. 

'fhe 111ft of compa.nles owning titanium ore r'esaryes, producing t1tanium 81ag or 
.xlde or •• tal, and oarrying on researoh to p~oduo. the •• tal more cheaply oontains 
many pro.lnen~ na.es in Ameri.an industry as: E.l. du pont de H •• oure, Ino., Nati~nal 
Lead Comp&n~, Allegheny Ludlum St •• l Corporation, Cru~1ble st.el Coapany, Kennetott 
Copper Oorporation, Hew Jersey Zinc; Company, AIR&rican Cyana.m.ld Compa.nYJI Glldd.f.!n Paint 
Company, Bohn Alum1nua and Bra88 Corporatt~n, Crane Company, roote Mineral Compan1, 
and Republl0 S~e.l Corporation. In addition, ~here are s$veral eaaller scmpan18s in 
thl pig.ent busine.s and a f •• are aining 01"6. 

!ltanlua .1nlra18 

Titaniua ranks as the ninth .08t plentitul el ••• nt in the earth's crust. iaong 
struetural •• tals t1tan1um rank. tourth in nature and 1s exoeeded only by sagn,siu., 
alualnu., and iron. It.ay be Bald that, 11ke the other structural •• tal •• entloned, 
tIta~iu. 18 all-pervasive in the rooks of the earth's crust. Like alualnua and tron, 
al.olt all rooks oontain titanium but also, like &1~.1n~., the occurrenoes of rook. 
eontaln!ng econosl0 a.ounts of tltaniua are restricted. Contrasted with alu.lnu_,who •• 
li1Ioates are .uoh more abundant than oxides, titanium oxide 1. more widespread than 
tItanium aili.ate. 

The •• ot important titanium minoral. are il •• nit., titanium-iron oxid. (FeO.ri02), 
and rutile, titanium dioxide (Ti02). D •••• t1. il.enite deposit. aro mu.h aore important 
••••• r.ially tban. rutile deposita. 

In plaoe. ilaenite oocurs in lar8e ma8ses as I1menlte-m&gnetlte or tltanlter.u8 
.&Iuetite or aa 11.enlte-he.atlte. OutstandIng example. of thele are 1n tbe 'di~ond&ok. 
ot Hew York and Allard Lake deposita ot Quebeo. Acoording to lome authorities, so •• 
• r the .o-call.d il.enit. in landS 8a7 b. ari •• nita, whloh 1. "20,"Ti02 but this i. or 
aoademio rather than a,onomic interest. Leuc~x.n. ta an altered titanium mineral and 
may be present 1n the Ilmenit. or Qommerce. Ilmenite ooours 1n the sanda ot the Oregon 
ooast and in many Oregon rooks. 

Rutil. 10 d""p ... ad in ••• urrtne., ulually in sparB.ly dl .... inat.d gralns •• that 
the depOSits have no aoonoml0 value. However 1.portant eonoentratlonl ot rutile (or 
anata •• or brookite wbloh &re different orTstal tora. of titanlum diozlde) ODour in 
'loridA, Arkansas, and Virg1nia, but 'lorida appears to have had the onlt oo.merotal 
production at rutile 1n 1'52. Rutile u8ually .ontalns •••• iron a. an i.purity. 
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Other titanium .1nerala in thla .ountry et pO.llbl. t.tur ••• o.oal. 1.portan •• are 
tltanite, oaloiua tltaniua 81110ate, alld poro •• klt., ealolwa tita.&t.. A lare. b.dy .t 
perov.klte 18 know. ln Colorado. 

Lara' titanluM aineral dep.llto'e •• ur in many torOlan lan4s. Travan.ore, Indla, haa 
the ereatest beaoh land eonoentrationa. Australla, troa whloh aoat United State. laport. 
ot rutlle have ooa., ha. very exten81ve beaehee oontalnlna 11aenlto, rutl10, and zireon. 
BrasU likew1Se haa large beach aand depoaita.' Bor"'': reportedly haa aubstanUal 11 •• nit • 
.. a.e.,and Ru •• ia 1. reported to ha.e large depo.lt. al.o. 

Ua •• of tltanlua 

By far the larg .. t uu tor t1"nlu~ 18 aa the oxlde ln pigao.t. Ita Whiten ... , 
Ipr.ading quality, oh •• hal atabl11 ty, and oheapn ... _ke it th.a .. t popular whih 
plg.ent. tltaniua, _lnly troa rutile, 11 u.ed ln w,ldlng rod ooatlnas. It i. al •• 
u.ed in alloy. and al earbide and a all10r aaoullt in oar.a.ioa. ArUUaial titanlu. di.xid. 
ge •• oam. on the market in 1'50. They ha., oxoeptional brllliance but ha •• about ae.en­
t.nth. the hardne .. of the dlaaond. tltaniu. aetal 1s ot flrst ·l.portallo. ao a, struotural 
.aterial and 1ts applleatlon 18 re.trioted ~nly by ita suppi~ and ooat. 

Produotion statistl0. 

fhe U.S. Bureau ot Kin •• reports tbe tellowin. tl~&IIlua otat18tloo tor 1'521 

Shipa.nto 
Production 

(.hort tolUl) 
Grll .. wei.ht 'fi02 1I01lt.llt 
(short tona) (-Short tOilS) Value 

(1)528,588 (l) 522 ,515 (I) 265.5~)!i $8,022,752 

(1) Contains altered. naenlte, leuoo:une, and rutU •• 

Ila.nih RutUe 

Gro .. Welght Z.t. f102 .. "tent Gr ....... 'ht Zst. U02 '00ntent 
(.",rt U.s) (.h.p, toa.) (oaa." ......... ) ("hort ...... ) 

682,850 '51,553 l8,:Jl7 17,,,, 

Plga,.t •• o •• ua.d 670,82, ohor~ t'IIS 01 11 •• 111.1 .... 

•• 1dlne rod ooatincs .onsUed 1l,ln8 short tClne .t rut'nt. 

Iaporta .t Utanlu. oono.ntrat •• In 1'52 wire 18~,lil' short 'tons ola .. ed ao n.e,nlte 
and 1",,4 short tons ot rutne. ot the n .. l11h lIonOillvahs l~5,5'2 ahort tonI.".' 
fro. Indla and ,8,lj.5l ahort. tOAO frea Canada. Hlnet7-nll1e peroent ot the Canadlan 1.porto 
were titanlua ela., a ,roduo" .btalned by o .. ltlne n •• nlh ore tro,a theau.o dep •• Uat 
Allard Lak .• , Queb,.. J:leotrh oaeltll1& reaults ln a hlgh-tltaniu. ·.lae anda'le .... arb •• 
lron. All ot the rutll~ oaae troa AU8tralt,a. Beeau .. ot lta almple oo.posUlon., rut1le' 
1. preterred tell produolng tl .. anlu. a.tal" 
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rltanl~ •• otal ,rod~otlon 1n tho tor. ot sp.nse a •• unted to 1,075 short ton. In 1,,2 
aooordll1& to the U.,S. Bureau of K1n... rhls was d.ubla the aBount ,roduo.d In 1'51. 

IIKJ .eta1 and IIln.ral Mark.ts reports that taol11tlo. under aon.truetlon tor aakln8 
tho .otal plus thoso now ln o,.ratlon oan produ08 20 tons a day. It i. a1.0 report.d that 
the Crane COB,any wl11 80 lnt. produot1on ln 1'55 at a ra1la ot altout 6000 tons a ya .. r. 
netense IIlneral. ProduaUo,n J.d.lnl1I11ratlon, has a goal ot 25.000 1Ions a year tor 1,,&. 

lIetallurll 

Utanlu. La roduced 110 •• tal wl1lh great dUtiGult7 booaus. ot u. tenaoity to hold' 
to and co.bln. wl1lh 0Jt78en. Thul lt 1. nO,oo.lary to reduo. ln a vaouu. 01" in the at.osph.re 
ot an lnert sas. 

TWo proo ••••• have b.en uaed to aako tltanlua •• tal. the Yan Ark.l-De B08r lodld, 
deco.posltlon •• thod, and tho Kroll proo.... Othor prooe •• 8. and .odltloatlon. ot tho 
'roo •••••• entloned are oonstantly boil1& lnv •• tlsat.d 1n 1Ih. ..aroh tor a lowor 00.11 ot 
produotton. 

The ledido ,rooe •• produ ••• a pur.r •• 1Ial hu1l 18 .ore oxp.n.ive. 111 o.ploy. a re­
aotlon at lodlno wUh l.pur. tltanlu. in an ."aouahd '11' .... 1. ,YoliLtilo 1odld .. are 
tor.ed and aro de.o.po.od on a whlt. hot ti1laniu. wlro to tor. pure .ry.talUne tl'\&alu., 
rel.aolng the iodine whieh agaln aat. te .arry ato.. fro. the i.puro .e1lal to tor. the 
pure .e1l,1 oa the wlro. 

Ia 1Ihe Kroll pro •••• , whl.h i •• e.t wldoly used, ohlorlne 1. pa •• od through a .1xturo 
ot tltaniua exldo and .arboa, tor.ll1& tnaa1u. htraoh10ride. Thls ohlerid. 18 'drlpp." 
through heliu. gas on1le .olten .agao.iu., tor.lng 1Iltaniu. 8poage and .aga •• lu. ohl.ride 
whi.h i. d1stllled to get rid at and 0011 •• t the "8.,.lua. The sponge i. re.oved •• leaned • 
• olted ln an lnduetloa or are turaa •• , a11070d, tors.d, and rolled. 

Dr. W. J. Kroll, a .onsulting •• t&11urs18t and a resldont ot Corval11s, Oreson, 
lntrodu.ed hls pr ••••• pr1 .. rlly tor the ,rodult1on ot zlrooniu. (the tw1n at tltanlu.) 
at the U.S. Bureau ot Kln •• Northwest El •• trodevelop.ent Laboratory, Albany. Oregon, 
toll.wlnS the end at World War II, to supply the Atoml0 Ener&7 Co •• 1 •• 10n with •• tal11. 
Ioiroonlu.. Dr. Kroll haa ro .. ntlT beon award.d the Ja ... Dougla. Gold lI.dal tor 1'54 
by the J..erlean Inot1tute .r 111n1ng and .otal1urs10al In81n.ors "tor out.tanding oon­
tributi.n. to aontorroua .etallur&7, partloularly ln the ~rt at l.ad ret1ala8 aad the 
produotlan ot .etalll0 t:I. tanll1 •• It 0.0 yondors wlay lIiroonlu. is not .. ntloaed 111 ttl0 
olta101on. 

!111anlu. has a denslty ot 4.5 Do.parod to 2., tor hard-drawn alu.lnu. and 7.8 tor 
low";.arbo •• 11811. Puro t1tanlu •• e1lal, llke oth.r pure .truotural •• tall, ha. no no1lable 
Itruotura1 .trength. Rowever, 0 .. 11 quantit1 •• ot othor e1e •• n1l0 evon 1Ihe o.all a.oun1l. 
ot 1.purn'1 .. In eoallaer.lall7 purs .8tal ohan8e the picture. U,\&.lu. ba.e alloys now 
avallabl. hav. out.tandlns stronsth and duotllltT oharaotertltlos it ._a.urod by tholr 
d8n81ti .. - that ii, therears t111anlulI\ bale alloy. which ar. a. stron8 a. 8truotural alloy 
sto.l. but whloh weish oonalderably l •• s, siv1na a atransth-to-welaht ratlo tal' b.tt.r than 
01lher .truotural •• tal.. In addition, t11lanl •• Ita •• alloyo hold their strenath a1l e10va1led 
to.perature •• uoh aa 1n the W'ange of 300" to 750. P .... here other stNotural 11811&18 101e 
.trongth W'apldly. It 'is r.por1led al •• that1lU&IlluII alloys have superior tat18uo prap.rUo. 
&J14 oxeellont nonatrroBlve ahaW'aoterist1.·, espoo1ally lts l •• unity to attaok by sa11l yater. 
aepor1ledly a 40-pere.nt welSht savlna ean be obtalned in a aa80-tor-saS- r.pla •••• nt ot 
stalnle.o stoel by tl11aniu. ln alroratt. Henoo the ooneorn .xpr •••• d ,ubi1ely a ,ahort 
111.0 a80 by ths Saoretar7 at tho J.lr 'or .. over our ... 11 titanlu. ,roduot'lo. and the n.od 
tor areater ettort to .p •• d up produot10. b01lh tor .1111lar7~il"eratt and tor lndu.try. 

!!!!! 
Be.au •• titanlu. 1s n ..... arUy aado ln W'elaUvely '.Ball quantitl .. and beoauso ot 

tho nature .t the reduotion teehnlque. unlt oo.t of the •• tal 1. hlgh. Aoeordins to 
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E&MJ •• tal and Kineral Markets, the prioe for titanium sponge i8 about $5a pound and 
$6 to $7 a pound for ingot. Mill produGUaay 00810 froa' $15 to $.30 a pound. 

alanT researohers are workilig on the probl •• of reduoing the 00810 at produetlon. 
Perhaps the history of titanium will parallel that ot a1uminu.. In the early day8 ot 
alu.1nua, produotion 00810. were high in dollars per pound, but a. the de.and tor the 
•• tal increased" produotion teohniques were graduall;r iaproved so that oost. were re­
du •• d and at present the unit G08t i8 21t oent. a pound. As oosts were reduced, the 
market expanded to proportIons whioh would have s •••• d tantast!c titty y.ars &liD. 

Titanlua may take a si.l1ar course. 
'.If .L. 

**************************** •• 

GALIOE QUADRANGLE GEOLOGIC MAP PUBLISHED 

Publlcation ot a geologl0 map ot the Galloe quadrangle in Jos.phlne County ot south­
western Oregon has Just been announced by the State Depart.ent of Geology and Mlneral 
Industries. 'l'he U.S. Geological Survey, whiGh cooperated with the Geology Departaent, 
printed the .ap 1n tive oolors on a sheet measurIng 50 by .30 Inohes. 'l'he aap ha. a sca1_ 
of one inoh to the ml1e and is the tirst oregon quadrangle to ba printed in the reoently 
adopted tormat. Authors are F. G. Wells andG. If. Walker, geologIsts with tile Federal 
Survey. 

the map embraces a gold mining area, and the leoat10ns ot '5 gold lode and plaoer 
mlnes are shown. The oldest rocks of the area are ,of Jurassio age and are estlmated to 
be at least 150 _l11lon years old. A brler desoription of the ,eologl0 formations and 
mlneral resources appears on the sh.et together wIth oross seotions detailing the .truoture. 

Copi •• of the geologic aap of the Galloe quadrangle may be obtained from the offloe 
at the Department of Geology and Kineral Industries In the State Oftioe Building. Portland, 
or trom the tield oftio •• In Baker and Grants Pass. Prioe 1s $1.00 postpaid. 

**********.********.******.*** 
SOUTHERN OREGON KINING NEWS 

M. J. and Phil MoShane, Grant. Pass, Oregon, have dlsoontinued work at the Kidnight 
claim (chromlte) located at the water level ot the Illinois Rlver in .'0. 21, T. '7 S., 
R. , •• , and have moved to higher ,round tor the winter. They are now worklng the nearby 
Blaok Beauty olaim. An Inollne Is b8ing sunk to intersect the lowe.t ot two caved tunnel. 
that were dua In the past by 'ete Neubert. Thi. new inoline 'has interseoted and by-pas.ed 
the taoa ot the uppe~ tunnel. A narrow 8trlnger ot high-arade ohromlte 1. reported to 
have been expo.ed in the old tunnels. fhis stringer may be an extension, of the .hr •• ite 
layer baing mined by Everett KoTlmmonda on the Luoky Star olal. adJoining the Black Beauty 
on the w.st. The ore and .erpentine are badly orushed due to landslidlng. 

• • • * • 
'l'he U.S. Bureau of MIne. began a diamond drl11ing pro,ra. In Deoember 1'5.3 at the Queen 

ot Bron •• Copper .1ne It .11es east of takl1ma, Oregon. Riohard N. ApplIng 18 lupervls1ng 
the drililng. the exploratIon pro,ra. was planned &8 a ra.ult ot soU Bupling and other, 
work don. on this property a few years ago by R. H. Hundhausen and, a8800iate8 ot the Bureau. 
Sevaral drill hoI •• are planned, but the exeot number_ will depend on results ot the drl1lin, 
a. it progress.a. 

**.* •• **.*** •••• **.*.*.*.*** •• 

BlILLlfIli 16 

Many inquirie. have b.en reoeived by the Departaent regardina when the reVised, (flfth) 
editIon of Bulletin 16, "'ield Identlticatlon of-Kinerals," wl11 be available. There have 
be.n unavoldable delays .au.ad maInly b3" the in.reAsed a.'ount ot material 1n the book. 
Probably it .annot be ready betore early in Aprll. Prio. will be $1.00 • 

• **.*.*******.****.*** •• ****.* 
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