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MAIN WAR USES OF THE PIFTEEN MOST IMPORTANT STRATEGIC METALS

The well-nigh incredible increase in consumption of metals used in the war effort
was beginning to make itself apparent in the statistical summaries of the U,S,Bureau of
Mines as early as 1939 and 1940, as is shown by the figures in the following abstract
of war uses of minerals. Undoubtedly these rising curves of consumption of metal steep-
ened even more during 1941 and 1942, but the data to draw them is unavailable, Magnesium
and aluminum production in particular, probably has doubled and redoubled in the last two
years to amounts undreamed of even five years ago.

The following list gives the most important of the war uses, in probable order of
their importance to the war effort:

Aluminum:
1. For transportation (planes, trains, automotive uses, ships). (40% of total consumption).
2. For foundry and metal working of small machine parts.
3. For electrical uses.
Sixty percent of the weight of most airplanes is aluminum. Other new uses
include aluminum foil, bearings, coating for steel, die castings, and wrought
aluminum.
Aluminum consumption rose 87% in 1939 and 35% in 1940 to a total of 4sh
million pounds in the latter year, and has probably continued to rise just as
rapidly since.

Antimony:
1. For Babbitt metal and bearings. (Consumption up 30% in 1940),

2, For storage batteries (antimonial lead). (Up 15% in 1940),
3, For electrical cable-covering (antimonial lead).
4o For chemical uses, enamel ware, pigments. (Up 75% in 1940).
Consumption for 1939 was 11,000 pounds and for 1940, 18,000 pounds.

Chromium:
1. For stainless steel and other ferro-alloys, (About half of total consumption).
2, For refractory brick for furnace linings. (Less than half of total).
3. For chemical uses,

New uses include stainless and armor-plate welding rods, and for structural
parts of alrplanes where construction ean in many cases be as strong per unit of
weight as the lighter metals,

Consumption of chromite ore rose from one-third to two-thirds of a million
tons in 1940.



2 STATE DEPARTMENT OF GEOLOGY & MINERAL INDUSTRIES vol.5 no.l

1. For shell cases and ammunition. (Consumption rose 79% in 1940).
2. For electrical material, rods, wire, etoc.
3. For automotive industry, now includes military cars and tanks.
4, For shipbullding.
5. For power lines.
6, For telephones.
Consumption of copper rose from 600,000 tons in 1939 to a million tons in
1940 and has doubtless increased anqther 30 to 50 percent since then.

1. For transportation (shipbuilding, military vehiocles, tanks, railroads, planes).

(Probably nearly 40% of total consumption).

2, For construction.
3. For export to Allied Nations. (Was 174 of total in 1940).

New uses include graphitic steel for moving parts of rifles, machine-guns
and machinery bearings; porous oil-soaked iron bearings; low-alloy steels to
replace aluminum in trainer planes; steel shell cases instead of brass;
stainless-clad instead of stainless steels,

Pig iron production was up 30% in 1939 and 25% in 1940,

Lead:
1. For batteries. (30% of consumption in 1940Q).
2, For ammunition,
3. For cable=covers.

Also of extreme importance is lead for solder, bearing-metals, for tetra-
ethyl gasoline. New high-lead solders and lead plate are saving tin, and lead
water pipe is saving copper.

Lead consumption increased 17 percent in 1940 to 782,000 tons.

Manganese:
l. For chemical oxidizing and desulfurizing agent in the production of steel,

2. For constlituent of steels to replace stainleas steel and in armor-plate,
3. For other non~ferrcus alloys.
4, For dry batteries.

Other uses are in the chemical, ceramic, and pigment industries.

Magnesium:
l. For aircraft. (Used 70% of total in 19L0).

2., PFor automotive trade (now mostly military vehicles).
3. For lightweight portable machinery.

Magnesium is used for structural alloys (castings, forgings, and sheets) 64%;
for aluminum, zinc, and other alloys 32%; for other uses (magnesium wire, ribbon,
shavings) 2%,

A spectacular increase in magnesium production has taken place, rising from
81x and a half million pounds in 1939 to eleven and a half million pounds in 1940,
and probably has doubled again since that time,

Horour;:

1. For mercuric fulminate for explosive detonators,
2, PFor anti-fouling pigment for ship bottoms.
3. For medical preparations.
Other important uses include storage batteries, barometers, mercury boilers,
mercury~vapor lamps, and in the manufacture of felt,
In 1939 about 21,000 flasks were used; in 1940, 27,000 flasks (of seventy-
8ix pounds each).
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Molybdenum:
1. For molybdenum-steels, replacing nickel and chromium and tungsten steels for high-

speed tool steel.
2. For alloy steels for planes, railroads, and automobile parts.
The United States produces over 95% of the world's supply (34 million pounds
in 1940), and due to the fact that it can be used as a substitute in alloys for
less abundant metals, very little is now being exported.

Nickel:
1. For an essential ocomponent for stainless steel, as used in planes, ships, military
vehiocles, eto., etc. Over one-half is used in the transportation industry.
2, For electro-plating and chemical industries.
A 1939 consumption of 52,000 tons rose 136% over 1938, and rose another 63%
to 83,000 tons in 1940.

Silver:
1. For photographic film in military reconnaissance.
2., For bus-bars in hydroelectric plants.
3. For replacing tin in solder.
4, For chemical and medical supplies.
Sixty-five million ounces were produced in 1939, and 72 million in 1940.

Tungsten:
1. For metal-cutting alloy tool steels (by far the most important use).

2. For lining big guns; for armor plate; in gun breechesa; for cores in armor -
piercing bullets.

Other important uses include the use of the metal itself in electrioc light
and radio filaments. A "heavy metal" composed of compressed tungsten and nickel
powder i8 used in X-ray and radio-active screens, and for circuit-breaker electri-
cal contacts.

Consumption of tungsten rose from four to five million pounds in 1940.

Vanadium:
1. For ferrous alloy steels in machinery and tools.
2. For non-ferrous alloys.
3. For catalyst in the production of sulfuric acid, which 1s the basis for a large
part of the chemical industry.
Vanadium production in 1939-40 remained stable at around two million pounds a year.

Zinec:
- 1. For brass shellcases and ammunition. (Up 33% in 1940).
2., For die castings of small machine parts and structural elements. (Up 384 in 1940).
3. Por galvanizing of sheet metal.
4, Por rolled zine.
Brass (copper-zino) is replacing bronze (copper-tin), and brass embossed dies
are replacing steel dies.
In 1939, 607,000 tons of zino were consumed, and in 1940, 719,000 tons were

consumed. John Eliot Allen
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KUIN RADIO TALKS ON THE MINERAL INDUSTRY

Mineral industry problems and developments are discussed over KUIN (1340 ke), Grants
Pass, each Tuesday at 7:15 p.m, by Ray C. Treasher and Robert Bassett of the Department

staff, stationed at Grants Pass,
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TITANIUM

Titanium, long one of the neglected elements, has only recently come into its own, and
is now being used in a multitude of ways. Discovered in 1791 by W. Gregor in the magnetic
sands of Cornwall and first isolated by Berzelius in 1825, as late- as 1910 no important
commercial application of the metal had been discovered. It was still considered a rare
element, was practically unknown to the general publiec, and textbooks on chemistry scarcely
mentioned it.

Now it is known to be one of the most abundant of elements, only eight others--oxygen,silicon,
aluminum, iron, calolum, sodium, potassium; and manganese--being more common. It is very wide-
spread; but generally it does aot occur in large-sized deposits, which is possibly the reason
it was so long ovesrlooked. Of 8500 igneocus rocks analyzed by the United States Geological Survey,
748 contein scme titanium. It ccours in almost all magnetic iron ores, in clays, soils, and
many mineral waters, in ths surn’s atmosphere, in plants, and in the bones and flesh of animals.

Minerals: Titanium doss no% 2¢sur native,in the free state. The most important commercial
ore is the mineral ilimenite, the ferrous titanite (FeT103). It crystallizes in the hexagonal
system, and is usually masfivs and compact, but also occurs in thin plates and in grains. Its
hardness is 5.5 tr 6 and tha spesifiec gravity is 4.7. 1t has a metallic to sub-metallic
luster, ircn<blask coler, black %c brownish-red streak and 1z sometimes slightly magnetic
without heating.

Three mineral oxidese of %tivanium (Ti0,) are known, of which rutile is by far the most
common., It is tetragonal. frsguently twinned in many repeated elbows, is generally orys-
talline, but doesz oceur maesivwe, The herdness varies from 6 to 6.5 and the specifioc gravity
is 4,2, It has adamantine t¢ 2uv-meisllic luster, a red, reddish-brown to black streak, is
usually nearly opagus, but zay bs transparent.

Octahedrite (anatasze) sis¢ vryztallizes in the tetragonal system, but 1s usually pyramidal
and the erysta) axes heve a dirffsrent arrsngemany from those in rutile. It is somewhat softer,
and 18 not so heavy. !ts hardness 18 6 %a 6.%; specifis gravity 3.8 to 3.95.

Brookite is orthorhombic and hes o varied nabit. It ocours only in orystals, has a hardness
of 6, a specilie grawity of Y %o 4.07 aad an sdamantine to sub-metallic luster. The color is
hair<brown to bisok swd 1t 18 iransiucsut to opaque.

Rarer minerals which contaln %iianium ars titenite {sphene) CaTiSi0g, Perovskite (CaFe)TiOy,
Schorlornite Gu(?i?a}ﬁioﬁj and Kislhaulte ﬁaY{FiAIFQJSiOSu

It 18 sometimes diffiocult to identify ilmenite, or to determine whether a mineral, such
as magnetite,is titaniferous. 1In such cases, quick chemical tests, such as are given below,
may be of walue,

Tests for Titanium:

1. A small amount (% gram) of the finely powdered material to be tested is fused with
1 gram of sodium hypophosphite in a small orucible. If the melt is blue, titanium may be
present. When weter is added drop by drop to the cool melt the water becomes a pale pink
color if the melt contains titanium. The addition of hydrogen peroxide gives an orange-red
color in the presence of titanium, Ammonia causes the pink color to change to blue,

2, The powdersd matsr’al is fused with potassium pyrosulfate until effervescence cecases,
When the fused mixturse is cooled 1t 1s dissolved in 10% sulfuric acid. When hydrogen percxide
is added the solution bscomes a yellow.sh-orange color. Hydrofluoric acid or a fluoride
destroys the color, A similar yellowish orua'ge color is given by vanadium but this color is
not destroyed by addition of fluoride ion.

to a
3. Zinc when added / mydrochloric acid solution of titanium produces a violet color, Tin
interferes with this test.
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4. The powdered mineral to be tested, mixed with microcosmic salt, is heated on
charcoal or on a platinum wire in a reducing flame and if titanium is present, it pro-
duces a violet colored bead.

5. A small amount of the powdered mineral is fused with 3-4 times that amount of
potassium bisulfate on a platinum 1id. The melt is transferred to watoch glass, mixed
with a little water, and placed on a filter paper impregnated with chromotropic acid.

If titanium 1s present & red to brown color appears, Sensitivity increases when a drop
of HCL solution of stannous chloride is added to the melt on the watch glass and a few
drops of chromotropic acid are added, In the presence of titanium not only the dissolved,
but also the undissolved particles are tinted red,

Qcourrence: Ilmenite is usually associated with magnetite; sometimes with hematite. In
the ilmenite-magnetite ores, the ratio of titanium to iron is quite variable. There seems
to be no sharp distinction between magnetite and titaniferous magnetite, or between titan~-
iferous magnetite and ilmenite, The largest known titaniferous iron deposits are in
Norway, Madagascar, Canada, and the United States,

Pure ilmenite, in place, as a minable body, is found only in nelsonite--a peculiar
rock in which ilmenite (or rutile) and apatite are the gpssential minerals.

Ilmenite also occurs in the black-sands of beach deposits, associated with magnetite,
monazite, zirecon, quartz, and rutile. Important commercial deposits of these sands have
been found in Florida, Brazil, India, and Africa., They also are known to ocour at several
places on the Oregon and Washington coast.

For many years most of the world's supply of ilmenite (and hence titanium) came from
the beach sands of Travancore, India. One deposit, at Manavalakurichi (called "M.K.") has
been worked since 1911, but un%il 1924 monazite was the only mineral desired; the ilmenite
had no value. With the discovsry ¢f commercial uses for titanium and the increased demand
for its ore, these stores of hitherto discarded ilmenite became important and valuable.
Exploration uncoversd s sscond deposit eighty miles farther north, richer than the first,

Concentratfon of these sapds was acsomplished first by wet tables to remove the bulk
of -the quartz., After drying in ths sun; further concentration was carried out by dry tables
and megnetic separators, %7 slimlinate the zircon, monazite, rutile, and other minerals. The
zircon and monazite =7ers thasselvee saparated and soncentratsd for commsrcial markets. The
production of {lmenite from these two localities rose from 641 long tons in 1924 to 129,000
long tons in 1935. By the end of 1936 the total produstion was in excess of 700,000 long tons,

With the depletion of these deposits and the advent of war with its manifold problems
of shipping, the United States has sought and found commercial deposits closer to home., The
National Lead Company has recently begun large-scale mining of ilmenite in the Adirondacks.
The deposit along Piney River, in Amherst and Nelson Counties; Virginia, has been known for
many years., It is in the form of a dike of nelsonite which outorops for 350 feet along the
river in a bluff 70 to 80 feet high, It increases in width to 400 feet at the surface a
short distance from the river and extends for 1300 feet without materially diminishing this
width. In the next 600 feat it tapers down to about 100 feet. A wedge varying from 60 to
100 feet in width extends for another 1000 feet. The nelsonite is enclosed in a bilotite-
schist and dips 45° with the schist. It has been drilled to a depth of 400 feet and appar-
ently continues below that point. The upper 75 feet of the nelsonite is weathered, rusty,
and easily orushed in the hand. Below this it becomes fresh and hard, The 1ilmenite 1s
black, the apatite comparatively clear, and enough chlorite is present to give the rock a
greenish tint. Some pyrite occurs along cracks, Only the decomposed rock has been quarried
(as of 1937). It contains 18.5% 710, and if the analyses submitted are typical it should
yield about 42,5% of soncentrates. The remainder is mostly apatite. The hard rock below is
sald to be as easily treated as the weathered portloﬁ. If the depth of 400 feet is considered
as obtaining along the length of the dike, and the speaifiec gravity of the nelsonite be placed
at 3.89, more than 4,400,000 tons of T10, is indicated.
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Other deposits in the United States are known to oocur in Wyoming, Colorado, California,
Minnesota, Rhode Island, North Carolina, and elsewhere,

‘Uses: The time honored use for Ti0, is for pigment as it makes the whitest of all white paints,
Because of its whitening and obliterating power 1t is unexcelled and is widely used, not only
in paint, but also in rubber, linoleum, leather, plastics, soap, printing inks, paper, tex-
tiles, end ceramics,

For many years 1t has been used to a very small extent in alloying steel, O0Of late years
its utilization for this purpose has increased markedly. Like aluminum, and to a greater ex-
tent than silicon, it has a strong affinity for oxygen. As a deoxidizer in stsels it is often
more satisfactory than aluminum, because its oxide is more easily eliminated and because at
high temperatures it has an affinity for nitrogen as well as for oxygen. The presence of
titanium in steel materially improves ductility and impact resistance, without unduly lowering
the strength.

Perhaps the greatest increase in the use of titanium has occurred in the welding-rod
industry. The oxide is applied as a coating and serves to stabilize the arc, thus permitting

the deposition of a more homogeneous

Titanium has also been used for
chloride i1t 1s used for making smoke

and a purer wald metal.

filaments in electric lights, In the form of the tetra-
screens to cover war uovements and in sky-writing,

Market: Ilmenite, per gross ton and contalning 60 percent TiOp, brings $28.00 to $30.00,
f.o.b, at the Atlantic seaboard depending on grade and impurities, Rutile, having a guar-
anteed minimum of 9% percent concentrate, sells at § to 10 cents per pound; 88 to 90 percent
brings $95.00 per ton, c.i.f. New York. (Quotation as of November 20, 1941.)

The following are possible buyers:

American Zirconium Corp., St. Helena Ave., Baltimore, Maryland.

Belmont Smelting & Refining Works, Inc., 316 Belmont Ave., Brooklyn, N.Y.

The Chemical & Pigment Co., Div. Glidden Co., 6401 St, Helena Ave., Baltimore, Maryland.
DuPont de Nemours, E,I,, & Co., Inc., (Krebs Pigments Department), Wilmington, Delaware.

References:
Industrial Minerals and Roocks: A.I.M.E., 1937,
The Mineral Industry during 1939: McGraw-Hill.
Minerals Yearbooks for 1939 and 1940: U.S.Dept. of Interior.
Modern Inorganic Chemistry: J.W.Mellor, 1927.
Spot Tests: F, Feigl, 1937. Nordemann Publishing Co.
Commercial Minerals of California: George L. Gary, 1942,
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CLEARING HOUSE

No. 75=CH Want some party or company to take over and operate one or more of my mining
claims of war minerals: deposits of manganese, meroury, nickel, tin, silver,
and copper all in Oregon. Write Alfred A, Wright, 135 South Olive 5t., Los

Angeles, California.
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