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242  [Chap. 15] Electrothermal Industries

electrodes are lowered to make contact with opposite ends of the trench. As soon as the alumina
begins to fuse, it carries the current, and the starting coke is rapidly consumed. A typical charge to
the furnace is calcined bauxite {89%), coke (2%}, and scrap iron {9%). The charge is added as fast
as it fuses between the arcs, the molten alumina carries the current, and much of the iron and silica
is reduced to form a heavy alloy and sinks to the bottom. As the level of fused alumina rises, the
electrodes are raised and more charge is added, until finally the furnace is full. Then the current is
shut off and the entire mass cooled under controlled conditions to obiain the texture desired.
Although this product has the hardness 9 on the Moh scale for corundum, it is blebbular in structure
and not uniform, and therefore bearings cannot be made from it. The cooled ingots are broken up
by roll crushers, washed with chemical solutions, and sieved. The product is fabricated inlo abrasive
wheels, papers, and powders or into refractory shapes by sintering.

ARTIFICIAL CORUNDUM, OR SAPPHIRES  For the hard bearings necessary for watches and
modern instruments, artificial corundum, or white sapphire, is made by crystallizing through fusion
pure alumina in a hydrogen-oxygen upside-down flame at 3500°F by the Verneuil process. The
crystal boules are cut and polished as desired. Many gems are also made by this process, such as star
and transparent rubies and sapphires of varied color.

BORON CARBIDE®  This is a very hard abrasive. It first made its appearance in 1934 under

the name Norbide. The reaction for its production is:

28,0, + 7C—> B,C + 6C0
The boric oxide is caused to react with coke in a carbon resistance furnace at 2600°C. The product
is about 99% B,C. 1t finds specialized use as a powdered abrasive and in molded shapes such as

nozzles for sandblasting.
BORON NITRIDE  Borazon is a cubic form of boron nitride formed at 1 million psi and

3000°F to change the ordinary hexagonal boran nitride to this cubic form. Its hardness is com-
parable with that of diamond, and it has the advantage of resisting oxidation much better. It is made

by General Electric Co.

CALCIUM CARBIDE

mSTORY  The first production of calcium carbide was an accident. In 1892, T. L. Willson was
attempting lo prepare metallic calcium from lime and tar in an electric furnace at Spray, N.C. The
product obtained, obviously not calcium, was thrown into a nearby stream, and Willson was amazed

to note that it liberaled great quantities of combustible gas. The first factory for the production of }

calcium carbide was built at Niagars Falls in 1896,

USES AND ECONOMICS  Calcium carbide is utilized in twe principal procedures: manufactur-
ing cyanamide by combining it with nitrogen, and preparing acetylene by reacting it with waer.
Cyanamide is made by heating calcium carbide in an atmosphere of nitrogen (Chap. 18). A sb-
stantial proportion of the total calcium carbide produced is converted to cyanamide. Calcium carbide
was used in large quantities for the manufacture of acetylene, but hydrocarbon-based acetylene has
been taking over in the United States. The U.S. preduction of calcium carbide fell from 625,338

ghort tons in 1971 1o 493,339 short tons in 1972. During the 1960s production was in excess of 3

1 million short tons/year.
MANUFACTURE  Calcium Carbide® is prepared from quicklime and carbon at 2000 1o 2200°C.

Ca0(c} + 3Clemorph) — CaCyfl) + COlg)  AH = +103 keal
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