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ACETYLENE GAS; ITS PRFFARATICN AND VALURE
AS AN TLLUMINANT.

Acetvlene was first described and some of its properties
were demonstrated 1n 183&, by Edmund Davy at a meeting of the
Royal Dublin Bociety. For more than twenty years Trom this time
nothing of importence developed concerning the gas t111 in 1868,

Berthelot began & serles of reseerches upon its formation end

properties. Hisa work extended over four years and furnished much |
information &8s to its practical value, Acetylene hag besen made
- in the laboratory for a nomber of years; but not until Willson's
discovery of the method of making Calcium Chloride by means of the
electric furnace did it become of commercial importance.
The methods emploved in the production of acetylene in small

quantities for laboratory use nre ©s follows. Ethylene bromide 1£
decomposed by drovping it slowly into a solution of alecholie
potash, and purifying the evolved gas by washing it through a
second flask containing 2 boiling solution of alecoholic potash.
In the second method there is the usual process of passing the
product of incomplete combustion from s Bunsen burner, the Tlames
of which has struck baeck through an ammonincal solution of cuprous
chloride, when the red acetylide of cooper is formed, and this

belng washed and trsated with hydrochloric ncid yields n atream

0f acetylene pgas. Again a stresm of hydrogan is passed through 1
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Jggeuaivnr containing an electric are; the hydrogen combines with
the vaporized carbon from the pencils snd forms acetvlens. |

The pgas is composed of two gtoms of hydrogen united with two
atoms of carbon aczcording to the formula CsHs and analysis shows
it to contein in every 100 parts 2.2 parts of carbon and 7.7 part
o hydrogen.

It has a density of 0.92 on the air basis; and when prepared
from calcium carbide,has a pungent penetrating oder. Acetylene
18 easily soluble in water which, at normzl temperature and pres-
gure, absorbs about its own volume of the gas. Water saturated wiﬁ$
salt sabrorbs very little and is used when acetylene is collected
and stored over a liquid seal.

Acetyvlene combines and forms explosive compounds with both
copver and silver, It can be condensed to the liquid state by
cold snd pressure. At BB“G. it becomes a liquid with a pressure
0T one atmosphere. Its critical temperanture is ETOG. It inflsmes
spontaneously when brought into contact with chlorine ges; and
if pieces of cnlecium carbide are dropped into water saturated
with chlorine, the bubules will spontaneously ignite on resching
the surface.’

Por 1ts complete combustion acetylesne requires twelve tinmes
ite volune of air. In small quantities, incomplete.combustion

results with the formation of emrbon, carbon mon-oxide, carbon

dioxide, hydrogen, and water vapor. |
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A mixture of air and acetylane containing Trom 2 to Bﬂﬁ of
the pas 18 explosive, the maxirum explosive force being obtained
vith e mixture containing sbout 3% of" acetylene,

The carbides of the verious metals have been known for a num-
ber of years. Edmund Davy in his address before the Roysl Dublin
Society, on acetylene snoke flso of notassium carbide.

In 1881 the German chemist w;hler preuared caleium carbide
by heating a mixture of carbon, lime and zine. The substanece,
on contact with water, decomoogsed easily., Torming scetyvlane and
caleinm hydrate. Cerbide of calcinm was not recognized s a sub—
gtance of commercinl importance nntil nsecidentally made by
Willson in one of hia electric furnaces while conducting some
experiments upon the alkali earths. Hs made the first large quan-
tity in May,l1lE882.

The furnace used by Willson had nn outer coating of brick
in which was & zcurbon crucible, resting upon an iron plate; the
plate being connected with one pole of an electric—currsnt
generator. The other pole was connected with a large carbon pencil
which was lowered into the crucible. The mixture of carbon and
1ime was placed in the furnace and the carbon pencil lowered until
an arc resulted. The pencil was ralsed Trom time fo tine fa the

aarhlide was Tormed.

The carbide == first made for commercial purpodes contained

i - - - e . s ——— e — i
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‘in? impurities, which. upon conteet with water, formed gasos.
These mixed with the acetylene not only lowered the candle power
but in some cases made an explosive mixture,.or one which might
ignite spontaneously. The carbide upon the markat to-day
econtains so few of these impurities thet they may be overlooked.
Carbide has a specific gravity of 2.28 and is very hard. It is
disintergrated by moisture in any form, and is infusible at =a
temperature of 2,000°0. Acted upon by water it yields ascetylene
gas and calcium hydrate. Ths theoretical yield of acstylene from |
one pound of carbide is 6.8 cu.ft,; but in practice the yield is
about § cublc feet. When carbide is aeted upon by weter, con-
siderable heat is evolved, one gramme of carbide liberating
406. calories.

Many experiments have been conducted upon acetylene, the most
noteworthy of which is that of liquefying the gas. This can be
done by cooling it to —BP.-GE.. .when it becomes a ligquid at normal
atmospheric pressure. When liquid acetylene is allowed to escape
under great pressure into the atmosphere, a portion svaporates
rapldly, taking enough heast from the rest to solidify it.

Mercury may be frozen by this acetylene anow. Thrown upon water
and & lighted match applied, the solid is changed into a gas and
burns readily. Lliquid acetflene is very dangerous and explodes

if confined in metal tanks, upon receiving a shock of sufficient

strength to generate a soark.
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_!E the luminosity of all hydrocarbon flames depends upon the
formation of acetylens at the burner, the value of burning the gas
in its pure state will be seen st once. My experiments in the
physical laboratory show that the illuminating vower of one cubic
foot of acetylene is twelve times that of one ecubie foot of
ordinary illuminating gas. The vitiating products of combustion
producad by burning one cubic foot of acetylene are greater than
those produced by burning one cubicz foot of coal gas; but com—
pared candle power for candle power, acetylane off by far the
gmaller smount. The following teble will contrast the products
of combustion of ordinary conl ges with those of acetylene. The
table also gives the number of adults who would exheles the sane

amount of carbon dioxides.

Burner : ecandle : cublc feet : carbon diaxide:adulg

s povwrr. ;3 .of gas. produced.
Flat fleme No. G 48 19.2 10.1 '513.3
v w4, : 48 . 25.3 12.4 ‘92,8
Londen Argand 48 ik, 7.9 5_13.1
Acetylene ;48 : 1, : 2. : 3.8

The asccompanying disgram will show the cendle power of mcetylene
as an illuminant on the basis of 30 C.P. per cubic foot,

comparsed with the candle power of ordinary coal gas.
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U If conl gma costs $1.20 per 1000 cubic feet, the ssme amount
of mrcetvlene wonld cost $8.00; but whereas 1000 feet of common
gas gives 8,200 candle power hours of light, the same quantity
of acetylene produces 50,000 candle power hours. From this 1t
will be seen that 1,000 C. P. hours of coal gas costs 38¢ and
1,000 0. P, hours of acetylone 16¢. Incandescent lights cost
82 1/2¢ per 1,000 C. P. hours. This makes a saving of about 60%
in favor of acetylene over coal gas and 76% over the incandescent.
The dsnger of explosions inecident to the production of
acotylene from caleium carblde for illuminating purposes are
as follows;
1. Overheating of carbide with the gas about it
confineé under presgure.
2, Low ignition temperature of the gas which ignites
at 480°c.
3. The extreme rapidity with which a flame is prop-
agated under pressure.
4. The wide limit of explosibility together with the
ghattering character of the sxplosion,
E. The formation of acetylides of copper and silver,
which ere very explosive.
Compared witﬁ cﬁhmon gas, acetylens is by far less poison-
ous. Tt does not act on the haemagzlobine as coal gas and carbon-

monoxide do, but sesms to be neutral in its action. The intox-
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iQting erfect is very much lese: and when carbon-monoxide and
coal gas may not be noticed in the alr, acetylene by its pene-
trating odsr may be ensily detected. The danger of asphyxiation
is greatly diminished when acetvlene is used for home lighting,
because only 1/2 a cubic foot per hour escapes from an ncetylene
burner of 25 0.P, and 6 cubic feet per hour escapes from an
aordinary coal gas burner of 18 C.P. Experiments upon the poison-
ous properties of ac~tylene prove that of the same smounts of
acstylene and coal gas, the acetylene is not one-half so harmful
83 the coal g=s,

A great deal of the safety in handling acetylene gas, or
calcium carbide, for illuminating purposes depends upon the
generstor used. An idenl generator should satisfy the following
gonditions:

1. Low tempsrature of generator.

2. Low pressure in every part of the apparatus,

3. Simplieity, such that an unskilled person can
handle the apparatus without danger.

4. Tconomy in the production of gns from the carbidas
such that the maximum yield of gas is obtained.

Generators are devided into three classes; the wet process

generator, the dry process generator, and the plunger, In

gensrators of the first claass the watar is rllowed to rise in
volume $111 1s comes in contact with the carbide.The evolution of
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&7 18 regulated by the water being driven back from the carbide
as the inerease of pressure in the generating chamber becones
greater. In those of the second class the water is by several
devices allowed to drip, or flow, in a small stream, upon a mass
of carbide, the evolution of gas being regulated by econtrolling
the water supply. In the plunger the carbide is drovped into

an excess of water.

The wet drocess generators are the most dangerous because
the gas 18 generalted in such a way that a considerable pressure
may sometimes De found in them. The plungers arc the safest,
but require more care snd attention than the others; therefore
are used very little. The dry process generators are the most
used and are the simplist, most compact, and most easily worked.
Experiments with a "Criterion®” generator, one of this class, in
the physical laboratory of the College, show that this generator
fulfils all the conditions of a first-class machine. This type
of generator is mamufactured by J. B. Colt & Co., of New York,
and is probably the most popular machine upon the eastern narket.

Acetylene may be used in many ways. As an i1lluminant it
hag met with great success. It can be used with a special burner
for laboratory purposes, giving by proper regulation, either an
extremely smoky flame, a very bright one, or an intensely hot one.

It is employed for optical projections with the best of results.
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!“‘ﬁ are great poscibilities for the prastical application op
acetylene; such as the 1ighting of railway cars, steamers and
lighthouses. It is said that the calorific power of ecalcium carbide
i8 so great that if it could be produced for one-quarter of the

bresent cost, it might some day take the Place of coal.
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