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PREFACE. ix

It may also be remarked, -that the catechetical
form Wh:ich'was first chosen for this work, has
been found to possess at least all the advantages
that any other mode of instructing youth in che-
mistry can claim ; the work having already been
mtroduced with advantage into several of the
most eminent seminaries in the kingdom; and,
that; if the author’s original intention be fol-
lowed, the progressive improvement of the stu-
dent will be pleasant, rapid, and correct,

The author assuredly never expected that the
answers should be committed to memory verba-
tim by the pupil; ner indeed, that the lan-
guage of the questions should always be literally
adhered to by the tutor; but [ﬁﬂl‘ﬂ]_}" that the
whole should be clearly comprehended by the
parent or-tutor, which, with the assistance of the
notes, is no difficult task; and then to allow the
student to employ his own language to explain
his ideas, and form the responses.

Thus this trealise, the author confidently hopes,
possesses every requisite to render ita first book
for the chemical student; and that, whether it
be employed as a catechism, as a set of dialogues,

as matter for familiar conversation, or as a book



























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































514 ADDITIONAL NOTES.

XXXIIL.
Native Copper.

A mass of native copper has been found in a valley in the
Brazils 2666 pounds weight. The description of it in the Me-
moirs of the Royal Academy of Sciences of Lisbon, is said to
be very interesting, as the largest specimen of native copper
that had ever been found before this weighs only ten pounds.
Appendis to Monthly Review, vol. xxvi. N. 5. 551.

XXXIIIL
Of Iron.

There are several ways of analysing iron ores. An easy
method has been suggested by Dr. Higgins ; viz. by noting
the quantity of hydrogen gas that is given out, by treating them
with the usual mixture of sulphuric acid and water. This
method will give, with very little trouble, a good comparative
analysis. One part sulphuric acid te eight parts water is the
proper proportion for use.

If an iron ore be suspected to contain sulphur, take two
measures of the hydrogen gas produced by the iron ore in
question, and add to them one measure of oxygen gas; then
inflame these gases by electricity, and examine the water which
is produced from their combustion. If litmus paper be red-
dened thereby, it is a proof that it is acidified, and &at the ore
contained sulphur—otherwise not.

Some valuable information on the manufacture of iron and
steel, and on the methods of preparing coak, may be collected
from a scarce duodecimo volume, by a Mr. Horne, entitled
o An Essay on Iron and Steel.” A quarto volume on the
same subject, with engravings of furnaces, &c. has lately been
imported by De Boffe from Paris, which is well spoken of.

ron is found in solution in many natural springs ; it gives
the character to all our chalybeate waters ; besides which there
are some springs which contain iron in combination with sul-
phuric acid. 'These are called vitriolated waters, There are
several in the kingdom, but those at Shadwell near London,
and at Swansey in Glamorganshire, I believe, are the most
important.

}[)'his metal is deposited magnetic, and nearly in its metallic
state, by the Bath waters, which hold it in solution by some pe-




































Hha6 ADDITIONAL NOTES:

which is 18 inches in thickness, is built with good brick, and
-:Iﬂr:ml;ljr laid, that no air may get in through any part of the
wﬂr -

The floor is elevated three feet above the ground, for the
convenience of placing a carriage under the door-way to
receive the coak as it is raked from the oven. When the
oven is thus finished, a strong perpendicular wall of common
unhewn stone i1s thrown round it, of about 20 inches in
thickness, and carried up the whole height of the oven, form-
ing a complete square. The four corners between the circular
building and these outward walls, are thea filled with soil or
rubbish and well rammed, (o give greater firmness to the
work, and the more effectually to exclude atmospherie air.

When these ovens are once heated, the work goes on night
and day without interruption, and without any further expense
of fuel. It is conducted thus :—Small refuse coal is thrown
in at the circular opening on the top, sofficient to fill the oven
up to the springing of the arch ; it isthen leveled with an iron
rake, and the ﬁuﬂr way built up with loose bricks. The heat
which the oven acquires in the former operation is always
sufficient of itself to light up the new charge ; the combus-
tion of which is acceleruted by the atmospheric air that rushes
in through the joints of the loose bricks in the door way. In
two or three hours the combustion gets to such a height, that
they find it necessary to check the mnflux of atmospheric air;
the door-way is therefore now plastered up with a mixture
of wet soil, and sand, except the tgp row of bricks, which is
left unplastered all night. Next morning (when the charge
has been in 24 hours) this is completely closed also; but the
chimney remains open till the flame is gone, which is generally
quite off in 12 hours more ; a few loose stones are then laid
on the top of the chimney, and closely covered up witha
thick bed of sand or earth All connection with the atmo-
sphere is now cut off, and in this situation the whole remains
for 12 hours, to complete the operation.. The door way is
then opened, and the coaks are raked out into wheelbarrows,
to be carted away. The whole takes up 48 hours; and as
soon as the coaks are removed, the ovens are again flled with
coal for another burning. About 2 tons of coals are put in
for each charge. 'These coaks are ponderous, extremely hard,
of alight gray colour, and shine with metallic lustre. They
are used in those manufactures that requirean iniense heat.
When coak is required to be more of the nature of charcoal,
the process is conducted in a different manner. The small
coal is thrown into a large receptacle similar to a bakers oven,
previously brought to a red heat. Here the door is constantl
open, and the heat of the oven is suflicient to dissipate a
the bitumen of the coals, the disengagement of which is pro-









ADDITIONAL NOTES, 529

hf?atf and in such situations to use six parts of sand to one
o1 C a}r‘

For fire-lute, Mr. Watt directs the use of porcelain clay
from Cornwall (not pipe-clay ), to be pounded small, and mixed
up to the consistence of thick paint, with a solution of two
ounces of borax in a pint of hot water. For want of this
peculiar kind of clay, slacked quick-lime, mixed up in the
same manner, may be used. This may be kept ready mixed
in a covered vessel. For e¢old-lute he directs to take equal
parts by measure of the above clay and wheat flour, and to
mix them to a proper consistence with cold water. This is
more tenacious than his fire-lute, but does not keep so well.

A very excellent lute for many purposes may be made by
beating up an egg, both the white and the yolk, with half
its weight of quick-lime in powder. This lute is to be put
upon a piece of linen, and applied as usual. It dries slowly,
but becomes very compact, and acquires great hardness.

A mixture of martial pyrites and muriate of ammonia
forms a good lute for stopping the cracks in iron utensils ;
but the following artificial compound is preferred, on ac-
count, of the exact proportions of the ingredients being more
easily ascertained. T'o two pounds of iron turnings or filings,
add one ounce of sal ammoniac, and one ounce of flour sul-
phur ; blend the mixture with water till the whole is of a

roper consistence, and use it fresh, This lute is employed
E]r r. Watt to stop the juints of steam engines, and other
large machinery.

LV. ;

Of the extreme Hardness of Ice in some Countries.

The following narration will show the solidity that water
is capable of acquirir:g when divested of a large portion of
its caloric :—During the severe winter of 1740, a palace of
ice, fifty-two feet long, sixteen wide, and twenty Eigh, was
built at Petersburgh, according to the most elegant rules of
“art. 'L'he river Neva afforded the ice, which was from two
to three fect thick, blocks of which were cut, and embel-
lished with various ornaments. When built up, the different
parts were coloured by sprinkling them over with water of
various tints. Six cannons made of, and mounted with, ice,
with wheels of the same matter, were placed before the pit-
lace; and a hempen bullet was driven by one of these can-
non, in the presence of the whole court, through a board

2 m :









h32 ADDITIONAL NOTES,

mically pure, is decomposed into gaseous matter alone, intd
oxygen and hydrogen.”

Secondly. By the agency of galvanism he decomposed sul-
phate of lime, su'l{.mhate of strontian, fluate of lime, and other
solid bodies, insoluble, or difficultly soluble in water. In
each case, the earth was found in one vessel and the pure acid
in'the other. Even glass was decomposed, and part of its
alkali exhibited entire. Sulphuric, muriatic, nitric and phos-
phoric salts were decomposed with more rapidity : the acids
in a certain time collected in the tube containing the positive
wire, and the alkalies and earths in that containing the nega-
tive.

Thirdly. He connected a small cup, made with sulphate of
lime, with a cup of agate, by a piece of asbestus ; and fill-
i]}g both with purified water, made a platina wire in the cup
of sulphate of lime transmit the electricity from a power of
100 plates; a wire in the agate cup received it. In about
four hours a strong solution of lime was found in the agate
cup, and sulphuric acid in the cup of sulphate of lime. By
reversing the order, and carrying on the process for a similar
time, the sulphuric acid appeared in the agate cup, and the
solution of lime on the opposite side.

Tonrthly. Acid and alkaline substances passed through wa-
ter containing vegetable colours, without affecting them ; and
the usual chemical affinities were so far destroyed or suspended
by the agency of galvanism, that sulphuric acid was passed
through a suﬁlticu of ammonia without combining with it.
In like manner the alkalies and earths were transmitted
through acids, without combination._

From these and similar results, it appears that ¢ hydrogen,
the alkaline substances, the metals, and certain metallic ox-
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ides, are aflracted b ne?xtivel}r electrified metallic surfaces,
and repelled by positively electrified metallic surfaces; and -

contrariwise, that oxygen and acid substances are attracted
by positively electrified metallic surfaces, and repelled by

negatively electrified metallic surfaces ; and these atiractive |
and repulsive forces are sufficiently energetic to destroy or |

suspend the usnal operation of elective aflinity.” Mr. Davy
concludes this most important paper by suggesting, that this

|

new method of decomposition may, probably, be introduced

with advantage into manufactures ; and imagines that he shall

be able to refer several natural phenomena to this source, which

have been hitherto inexplicable. I am happy to find that he
intends to continue these very interesting experiments.















































































































EXPERIMENTS, b69

is an effectual mode of DETECTING this and some other
PERNICIOUS METALS. See Add. Notes, No. 31.

139. Melt sulphur in a small iron ladle, and carry it into a
dark room in the state of fusion. If an ounce or two of cop-
per filings be now thrown in, LIGHT WILL BE EVOLVED,
See page 4061.

140. Dissolve some quicksilver in nitrous acid, and diop a
little of the solution upon a bright piece of copper, Ifit be
then gently mbbed with a bit of cloth, the mercury will pre-
cipitate iiself upon the copper, which will be completely sil-
vered. This experiment is illustrative of the PRECIPITATION
OF ONE METAL BY ANOTHER. See page 442

141, If alittle nitro-mnriate of gold be added to a fresh so-
lution of muriate of tin, both being much diluted with water,
the gold will be precipitated of a purple colour, forming that
beaatiful pigment called POWDER OF CASSIUS. See
note 1, page 300.

142, Take a phial with solution of sulphate of zine, and an-
other containing a little liquid ammonia, both transparent fluids,
By mixing them, a curious phanomenon may be perceived :—
the zinc will be immediately precipirated in a white mass, and,
if then shaken, almost as INSTANTLY RE-DISSOLVED.

143. If acolourless solution of galls be added to a solution
of bismuth in nitric acid, equally colourless, a brown precipiate
will be produced.  This is a distingnishing CHARACTERIS-
TIC OF THIS METAL. See note , page 410.

- 144. If a colourless solution of arsenic in nitric acid be

poured into a colourless solution of copper, a green precipitata
will be produced, forming an arseniate of copper simiiar to an

- ore found in the Cornish mines. These metals may be thus

RECIPROCALLY DETECTED. See note #, page 378,

145. If a spoonful of good alcohol and a little boracic acid ba
atirred together in a tea-cup, and then set on fire, they will pro-
duce avery beautitul GREEN FLAME, Seenote t, page 234,

146, If alcohol be infAamed in like manner with a little pure
strontian in powder, or auy of its salts, the mixture will give a
PURPLE FLAME, See note {, page 102,

147. If barytes be used instead of strontian, we shall Lave a-
brilliant Y ELLOW FLAME, 5ee page 100.

148. Alloy a piece of silver with a portion of lead, place the
alloy upon a piece of charcoal, attach a blow-pipe to a gaso-
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OF CHEMICAL TERMS. 589

CARBURETS. Compound substances, of which carbon
forms one of the constituent parts., Thus plumbago,
which is composed of carbon and iron, is called carbu-
ret of iron. See page 337.

CAUSTICITY. That quality in certain substances by which
they burn or corrode animal bodies to which they are
applied, It is best explained by the doctrine of che-
mical affinity. See note +, page 150.

CEMENTATION. A process by which metals are purified
or changed in their qualities by heat, witheut fusion,
by means of a composition, called a cement, with
which they are covered. Thus iron, by being kept a
long time in a certain degree of heat, surrounded by
charcoal powder, is converted into steel,

CHALYBEATE. A term descriptive of those mineral waters
which are impregnated with iron. See Martial.

CHARCOAL. Wood burnt in close vessels: it is an oxide
of earbon, and generally contains a small portion of
salts and earth. ' Its carbonacecus matter may be con-
verted by combustion into carbonic acid gas.  See page
321. [ .

CHATOYANT. A term much used lately by the French
chemists to describe a property in some metallic and

- other substances, of varying their colours according to
the way in which they are held ; as isthe case with the
feathers of some birds, which appear very different
when seen in different positions.

CHERT. A term made use of in describing a species of sili-

: ceous stones, which are coarser and softer than the
common silex, 1t is often found in large masses in

. quarries of limestone.

CHROMATES. Salts formed by the combination of any

. base with the chromic acid.  See page 2335,

CITRATES. Salts formed by the combination of any base
with citric acid. See page 281. .

COAL. A term applied to the residuum of any dry distilla-
tion of animal or vegetable matters, See page 327.

COHESION. A force inherent in all the particles of all suba
stances, excepting light and caloric, which prevents
bodies from falling in pieces. See Affiniy. ,

COHOBATION. When a distilled fluid is poured again
upon the matter from which it was distilled, in order
to make it stronger, it is called cohobation, It is not
much Emctised by modern chemists,

COLUMBATES. Salts formed by the combination of any
Jase with the columbic acid. See page 249, )

COMBINATION. A term expressive of a true: chemic
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~ OF CHEMICAL TERMS, 595

GANGUE. A term made use of to denote the stony matter
which fills the cavities, and accompanies the ores in the
veins of metals. —

GAS. All solid substantes when converted into permanently
elastic fluids by caloric are called gases. See page 6.

GASEOUS. Having the nature and properties of gas.

GASOMETER. A name given to a variety of utensils and
apparatus contrived to measure, collect, preserve, or
mix the different gases. An apparatus of this kind is
also used for the purposes of administering pneumatic
medicines, : ;

GASOMETRY. The science of measuring the gases. It
likewise teaches the nature and properties of these elas-
tic fluids.

GELATINE. A chemical term for animal gelly. Tt exists
particularly in the tendons and the skin of animals.

GLASS. Some metallic oxides when fused are called glass.
They have somewhat of resemblance to common glass.

phosphoric. A vitreous, insipid, insoluble substance,

procured by boiling down phosphoric acid to a syrup,
and then fusing it by an increased heat,

gall, See Sandiver.

GLUTEN. A vegetable substance somewhat similar to ani-
mal gelatine. It is the gluten in wheat-flour which
gives it the property of making good bread, and adhe-
sive paste. Other grain contains a much less quantity
of this nutritious substance.

GRADUATION. A process, by evaporation, of bringing
fluids to a certain degree of consistence, in order to
separate more easily the substances they hold in solu-
tion,

. The division of a scale or measure into
decimal, or other regular, parts.

GRAIN. The smallest weight made use of by chemical
writers, Twenty grains make a scrupie ; 3 scruples a
drachm ; 8 drachms, or 480 grains, make an ounce;
12 ounces, or 5700 grains, a pound troy, The aver-
dupois pound contains 7000 grains.

GRANULATION. The operation of peuring a melfed metal
into water, in order to divide it into small particles for -
chemical purposes. Tin is thus granulated by the dyers
before it is dissolved in the proper acid.

GRAVITY. That property by which bodies move towards
each other, in proportion to their respective guantities
of matter. This is the property by which bodies fall
to the earth. See chapter 13.

~ specific, This differs from absolute gravity in as

vQ2





































































































































