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ypromise abundant supply if technologic improvements in extraction and proc-
essing can overcome eertain,eeonomie disadvantages. : : .
In ‘major end-use ap. lication, pigments, numeroussubstances vigorously
compete with fitanium for present and foreseeable expanding markets. Process
improvements that promise cost advantages or product 1mpr0vemevnt would tend
to insure a share of this market for titanium pxgm,ents.,Adopitiun‘ko‘f a hydro-
chloric acid method for pigment production by all newly’ constructed titania

Ti0:) - : ,

The unique properties of the metal foretell expanding and diversified use.
Such expansion will be magnified by technologic jmprovements that affect cost
reduction in metal production, forming or fabrication. ' Sl ,

Secondary recovery from nondissipative forms- is, at present, accomplished
effectively. However, diversified ‘uses and volume will present future problems ‘
in handiing -and processing serap and alloys. - :

The known occurrences of commereial deposits of jlmenite and rutile in beach
sands suggests that additional resources of titanium minerals may pe found

* offshore and conceivably may be commercially workable. It also geems likely that
rutile in significant quantities may occur both on and offshore ‘along beaches

¢ in many countries and new discoveries of workable deposits, especially ‘in Africa,
appear probable. Y :

Only about 2 percent of the material mined ¢rom sand deposits for titaniom
minerals is recovered, the remainder Ppeing mud and slimes consisting of silica,.
kaolin,and ‘organic matter. Some 11-acre feet ‘of this waste material are gen-

erated each month in Florida and_impounded inlarge mud lakes. Hence, it seems

certain that the potential for expanding'yoperrations in Florida pecause of solid
waste and land use conﬂicts’ will soon become severely limited. ' '

S PUNGSTEN

Except for production as a coproduct of molybdenum, and an instance or two
where tungsten is pmduced as a primary objective, known domestic sources do
not compete effectively with foreign sources in normal domestic or world markets.
Moreover, Known domestic regources are not large in comparison to present or
projected demands. Wwith the exception of the r-eSour‘e‘as of China and certain
other locations presently not considered available the extent of known: world
resources available at reasonable costs in relation to_pxr‘o‘jec»t'ed requirements is
uncomfortably small.!lmprovmenbs in extraction and processing techniques that
offer cost. reductions in the ‘empﬁloyment of low grade ores would permit some
expansion in domestic production.ﬂ'l‘he gpecter of ‘a potential flood of low cost :
. tungsten from China tends to discourage investment: in the dev‘elo‘pme‘nt of
“higher cost sources. : : B Sl i
 The real domestic resources position _is,no-tafull'y‘ understood. Under govern-
“ment incentive programs in the mid-1950’s, appr‘oximaately 750 mines produced
tungsten -in the United states. The sexact circumsmnce@ under which any of

these or others could again become productive is, gubject to congiderable

gpeculation. ' , S ‘ : :

The unique propertievs of tungsten plromise increased demand in all of the three

predominant end-use forms; alloys, carbides, and metal. Substitution, éven at
increas‘ed prieeklﬂ‘evels\, is not likely to modify the demand- to any substantial
degree, However, advancement in the;p'rocedurels' and technology for recovering
tungsten from serap; worn out end products and other gecondary sources would

~ substantially extend supplies. . - s P g ,
- The- marine environment ~offers some. p(‘)tential[for, diversifying sources of
supply (see section on nickel). Similarly, minute quantities known to be present
in certain brines. would, if shown to be eomme\r\cmuy recoverable, Improve the
long-term Su ply outlook. ‘ ,

Processes that depart from traditional extraction through utilization sgueneces
might, if shown to be technologically feasible, minimize certain economic ad-
vantages presently attaching to 1ow grade ‘pccurrences. S-pwe‘ciﬁeally', advances
made in producing metal or carbide directly from concentrates or jmpure com-
pounds promise much if the .metals associated with- the tungsten -can ‘be
simultaneously recovered. - e s :

. Better ways of yreducxing oxidation of tungsten at elevated ,ltempera‘t.tnmsn‘would
extend the end-use life, and indirectly the supply, of the commodity. Similarly,
means of aceammodafcing;to the absence of . ductility at normal temperatures
would improve officiencies in consumption. o :




