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PREFACE.

il My, Ty, L

Tuzr small volume, which I now offer
‘to the publie, 1s one of humble pre-
tensions : yet its plan and objects appear
to me sufticiently distinct, from those ot
every other compendium of chemistry;s
to authorize the addition of one more
to the extensive list of elementary
works. The ¢ Chemical Pocket Book”
of Mr. Parkinson, and the ‘¢ Descrip-
tion of a Portable Chest of Chemistry,”
translated from the German of Gottling,
and published in the year 1791, might,
perhaps, from the similarities of title
and size, be supposed to have precluded
the necessity of this publication. A
very cursory comparison, however, of
Mr. Parkinson’s work, with this manuat,
will evince that the plan and objects of
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the two books are totally different. Teo
the work of Mr. Gottling, the present
bears, indeed, a nearer resemblance ; but
the co-incidence is not such, as to su-
persede the utility of this epitome. The
enumeration of tests for mineral waters ;.
the instructions for applying these re-
agents ; and the rules for detecting
adulterations, are subjects common to
both. But the progress of chemical
knowledge, during the last ten years,
has been so rapid, as to enable me to.
make numerous additions to the infor-
- mation of Mr. Gottling ; and to induce '
me materially to vary the arrangement,
under which it was offered. It may be
added, that the ancient nomenclature
of chemistry, employed throughout Mr,
Gottling’s work, must render it nearly
unintelligible to students of the re-
formed system.

The arranged series of experiments
was suggested to me as proper for
publication, by ‘a written catalogue,
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which I drew up, more than two years
ago, of the experiments performed dur-
ing my course of chemical lectures.
- This I deem it necessary tosstate; be-
cause something similar is to be found
m an excellent manual, lately publlshcd

by Bouillen La Grange.

Another object, which I propose to
- be tulfilled by this epitome, 1s, that it
may serve as a companion to the collec-
tions of chemical substances, which I
have been induced, by the repeated
applications of students of this science,
to fit up for public sale. The utility
of these collections has, hitherto, been
limited, by the want of a concise but
comprehensive code of instructions for
their use. With the concurrent aid of
the first part of this work, and of a
corresponding chest of chemical re-
agents, the labours of the student can-
not fail to be much facilitated: for one
of the principal difficulties in studying
the science, experimentally, 1s the ac-
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quisition of a great variety of substances;
many of which are not easy of attain-
ment. The directions for analyzing
‘waters, and mineral bodies in general,
I shall enable any one to apply prac-
tically, by corresponding collections of
ehemical tests, of so small a bulk, as
to add, in the least possible degree, to
the incumbrances of the traveller..

In a work, professedly compiled from:
others, new and original information:
is not to be expected ; and it cannot
be necessary to quote all the authorities.
for facts. If there be any one author,
to whom I owe most, 1t 1s certainly to-
Mr. Kirwan, whose interesting and:
masterly works: comprehend almost
every subject of chemical enquiry..
The directions for analyzing minerals
are translated, with additions and al-
terations, from Vauquelin’s paper, in.
the 30th: volume of the Annales de
Chimie.. |
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CONCISE EPITOME

oF

CHEMISTRY.

S —
PART 1.--SECTION. L.

ADVICE TO PERSONS WHO ARE ENTERING ON
THE STUDY OF CHEMISTRY.

TIIE few suggestions, which I am about to offer,
are addressed peculiarly to those, who have not
the opportunity of attending chemical lectures;
and who have no other means of acquiring a know-
ledge of chemistry, except from books, and from the
evidence of experiments.

The principal difficulty, experienced by all, who
embark in a scientific pursuit, unaided by the
advice of an instructor, is the attainment of the
best adapted books. In Chemistry, fortunately,
this difficulty 1s limited to selection only: For we
have, in the English language, many elementary
works, both original and translated, of great merit,
I shall, at present, however, confine myself to the
mention of very few ; of such only, as are sufficient
to convey, to a person of tolerable understanding
and competent education, a general acquaintance
with chemical science; and I shall afterwards sub-
join a list of other books, necessary to those, who
intend to pursue the study more extensively.

, Of &ll the introductory treatises on Chemistry,

that of Mr. Lavoisier is certainly the one, from

which a person, entering, for the first time, on this

study, will derive most pleasure and advantage.

"The first part of this work, comprehending the more
A
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general doctrines of- Chemistry, should be perused
with attention, and clearly understood, before the
reader proceeds any further.. It may, even, be
necessary, that, previously to the remainder of this |
work, he should study other elementary books,
such as those of Chaptal, Fourcroy, and Nicholson.
These works will supply the deficiencies of Lavoi-
sier’s Elements, especially on the subject-of chemi-
cal affinity, the divisions and laws of which are
‘essential to be known, as the ground-work of
all chemical explanations. . After .having made
himself master of the more general truths of Che-
mistry, as delivered in the first part of Lavoisier’s and
i the first volume of Chaptal’s Elements, and also.of
the principles of the new nomenclature, the student
will be qualified to reap advantage from the
performance of experiments. In repeating these,
he may either follow the.order which I shall pre-
sently point out; or he may assume, as the basis
of his arrangement, the general propositions laid
down by Chaptal er Fourcroy ; referring to the
following section, for more minute .and specific
«directions.

In the 'conducting of experiments, I would
recommend great attention to neatness and to order.
Let every jar or vial have a label fixed to"it, denot-
ing the substances it may contain, (except in
cases, where the nature of the contents is evident
from mere inspection) and the date and object of
the experiment. I would caution the student, not
to engage in many different experiments at onee ;
the consequences of which are, that the attention
is distracted, and that many interesting chan%’es
pass unnoticed. It will contribute to form a habit
of accurate observation, if the appearances, that
occur in experiments, be regularly and distinctly
noted down; and such an exercise will tend, also,
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Jonger; and will no longer be found capable of
passing through the ring. _

All the‘above bodies return again, on cooling, to
their former.dimensions. |

2. Construction of the thermometer founded on
the principle of expansion. For an excellent account
of the method of constructing thermometers, which
is too long to be inserted in this place, see Nicholson’s,
Principles of Chemistry, book 1st. chapter 3d.

3. Equal increments or decrements of heat produce
equal increments or decrements of expansion in the mer=
cury of the thermometer. Mix a pound of water, at
172°, witha pound .at 32°. Half the excess of the
uncombined Caloric, in the hot water, will pass
to the colder portion; that is, the hot water wiil
be cooled 70°, and the cold will receive 70° of -
temperature; therefore, 102 — 70, or 32 4 70,
— 102; will give the heat of the mixture. To
attain the arithmetical mean, exactly, several pre-
cautions, however, must be observed. (See Craw-
ford on Animal Heat, p. 95, &ec.)

4. Uncombined caloric has a tendency to an equi--
librium.. Any number of diﬁbren‘;\t.badies, at various
temperatures, if placed under similar circumstances
of exposure;, all acquire a common temperature.
Thus,. if in an atmosphere at 40°, we place iron
_-filings heated to redness; boiling water; and
various other bodies of"different temperatures, they
will soon affect the thermometer in the same degree,

5. Power inherent in bodies of conducting Caloric ;-
and the conducting power various in different bodies. .

(A) Solid bodies convey heat in all directions,.
upwards, downwards,. and laterally ;- as may be
shewn by heating: one- end of an iron rod, and hold-
ing it in different directions.

(B)Some bodies conduct caloric much more quickly
than others, Coat two rods, of equal lengthand thicks
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ness, the one of glass, the other of iron, with wax,.
. at one end of each only; and then apply heat to "
the uncoated ends. The wax will be melted much
sooner from the end of the iron rod, than from
the glass one; which shews, that iron conducts
- heat more quickly than glass. |

_C. Liquid and aeriform bodies convey heat on a
different principle, from that, observed in solids, viz.
by an actual change in the situation of their particles..
Talge_ a glass tube eight or ten inches long, and about
an inch in diameter. Pour into the bottom part, for
about the depth of an inch, a little water tinged with
litmus, and then £l] up the tube with.common water,.
pouring on the latter extremely gently, so as to keep.
the two strata quite distinct.. 'When the tube is heat-
ed at the bottom, the cold infusion will ascend, and
will tinge the whole mass.. But if the upper part
of the tube be heated, the coloured liquor will
remain at the bottom. Other experiments, illus-
trating the same principle, may be found in Count
Rumford’s Essays, especially in Essay 7th. Thus
a cake of ice will remain unmelted, during several
hours, when cenfined at the bottom of a jar of hot
water, which, if fixed at the surface, would be
liquified in a few minutes; and water may even
be kept boiling, a considerable time, in a glass tube
over ice, without melting it. Rl

5. The boiling point differs in wvarious liquors.

Thus Ether boils at 104°, Alcohol at 182°, and-
water at 212°, It varies, also, in the same liquor,
under different degrees of atmospheric pressure.
Thus water will boil, under the exhausted receiver
of an air pumip, at 180°, or even much less, of Faht.
Hence the particles of Caloric are mutually repul-
sive, and they communicate this repulsive tendency
to other bodies in which Caloric is contained. This
repulsive power tends to change solids into flnids,
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one, without imparting heat to -the latter. The
Caloric, therefore, which has entered the ice, but
1s not to be found in it by the thermometer, must
be chemically combined ; just as muriatic acid, by
union with lime, loses all 1ts characteristic propes-
ties. .

9. The quantity of uncombined caloric that enters
into a pound of ice, and becomes united, during lique-
faction, may be learned by experiment. To a
pound of water, at 172°, add a pound of ice at
32°, 'The temperature ‘will not be the arithmetical
mean, as In expt. 6, but much below it, viz. 322,
From 102°, therefore, the arithmetical mean, take
32°; the remainder, 70°, shews the - quantity of
caloric, that combines with a pound of ice, during
liquefaction ; thatis, as much caloric is absorbed by,
and unites chemically-with, a pound of ice, during
its conversion into water, as would raise a pound ef
water from 32° to 102°. |

9. Other examples of the absorption ef caloric,
during the liquefaction of bodies, are furnished by
the mixture of snow and nitric acid; or of snow
and common salt, both .of which, in commoen lan-
.guage, produce intense cold.® Most neutral salts,
also, during solution in water absorb much caloric,
and the cold thus generated is so intense as to freeze
water, and even to congeal mercury. The former
experiment, however, may easily be repeated. Add
to 32 drachms of water, 11 drachms of muriate of
ammonia ; 10 of nitrate of potash; and 16-of sul-

hate of soda, all finely powdered. 'The salts may
e dissolved, separately, .in the order set down.
A thermometer, put into the solution will shew that
the cold produced is at or below freezing ; and a

_ * The extraordinary powers of muriate of lime and snow,
in generating cold, will be described hereafter,
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little water, in a thin glass tube, being immersed
in the solution, will be frozen in a few minutes.
Various eother freezing mixtures are described in
Mr. Walker’s papers in the Philosophical Trans-
actions for 1787, 88, 89, & 95.

10. On the contrary liquids, in becoming solid, evolve
or give out caloric, or in common language, produce
heat. '

(A.) Water, if kept perfectly free from agitation,
may be cooled down below 32°; but on shaking, it
immediately congeals, and the temperature rises to
ko ey ;

B. To a saturated solution of sulphate of potash
i water, or of any salt that is insoluble in alcohol,
add an equal measure of alcohol. The alcohol,
attracting the water more strongly than the salt
retains 1t, precipitates the salt, and considerable
heat is produced.

Caroric THE Cavuse oF VaPouUR.

11. Steam has exactly the same temperature as
boiling water. Let a tin vessel be provided,
having a hole in its- cover, just large enough to
admit a thermometer. Fill 1t partly with water, -
and let the bulb of the thermometer be an inch or
two above the surface of the water. When the water
boils, thethermometer, surrounded by steam, will rise
to 212°, which is precisely the temperature of the
water beneath. “Yet water, placed on a fire, con-
tinues to receive heat, very abundantly, even when
boiling hot; and as this heat is not appreciable by the
thermometer, it must be in a state of chemical union.

12. The absorption of caloric, during evaporation,
shewn by experiment.

Moisten a thermometer with alcohol, or with
ether, and expose it to the air, repeating these'
-operations alternately. The mercury of the ther-
mometer will sink at each exposure, because the

i
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gasses, consists partly of vessels fitted for cbntaining
the materials that afford them; and partly of vessels
adapted for the reception of gasses, and for submit-
ting them to experiment. -

1. For procuring such gasses, as are producible
without a very strong heat, glass bottles, furnished
with ground stoppers, and bent tibes, are sufficient.
Of these several will be required of difterent sizes
-and shapes, adapted to different purposes. If these
cannot be procured, a florence flask with a cork
perforated by a bent glass tube, will serve for obtain~
mg some of the gasses.

Those gasses, that require for their liberation a
red heat, may be procured by exposing to heat
the substances, capable of ﬂfﬁ}rdini them, in earthen
retorts, or tubes; or in a gun barrel, the touch
hole of which has been accurately closed by an iron
pin. To the mouth of the barrel must be affixed a
glass tube, bent so as to convey the gasses, where-
ever it may be requisite,

‘2. For receiving the gasses, glass jars of various
sizes are required, some of which should be furnished
with necks at the top, fitted with ground stoppers.
These jars will, also, be found extremely useful in
experiments on the properties and effects of the
gasses, Some of them should be graduated into
cubical inches. |

To contain these jars, when in use, a vessel will
be necessary, capable of holding a few gallons of
water. This may either be of wood, if of consider-
able size; or, if small, of tin, japanned or painted.
Its size may vary with that of the jars employed ;
and about an inch and half from the top, it should
have a shelf, on which the jars may be placed,
when filled with air, without the risk of their being
overset, "

A glass tube, about 18 inches long, and 3 quarters
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from doving any injury, in case the bottle should
burst.

. D. The same experiment may be repeated with
oxygenous gas, instead of atmospherical air ; chang-
ing the proportions, and mixing only one part of
oxygenous gas with two of hydrogenous. The report
will be considerably louder. The bottle-should be
a very strong one, and should be wrapped round
with cloth, to prevent an aecident.*®

 E. The same experiment may be made over water,
hy means of the electric spark. Procure a strong
tube about three quarters of an inch diameter, and 12
inches long,-closed at one :end. About quarter of
half an inch from the sealed end, let two small holes
be drilled, opposite to-each other, and into each of
these let a brass conductor be cemented, so that the
two points may be distant from each other, within
the tube, about one eighth of an inch. Into this tube
standing over water, pass about a cubic inch, or less,
of a mixture of hydrogenous -and oxygenous gasses,
in the proportion of two measures:of the former to
‘one of the latter. Hold the tube firmly, and pass an
electric spark through the mixed gasses. Anim-
mediate explosion will take place ; after which the

asses, if pure, and in the proper proportion, will be
g}und to have disappeared entirely. = If atmospheric
air be used, the remaining gas will be found tobe
unfit for supporting combustion, the hydrogenous
gas having robbed it of all itsoxygen. Hence, the
mflammation of hydrogenous gas, in graduated tubes,
has been employed as a mean of measuring the purity
-ofair, and is the principle of Volta’s eudiometer,

% These experiments may, also, be made advantageously, -

by means of an apparatus, sold under the name of the
inflammable air pistol.




































50

" 7. Water has its solvent power increased by
diminishing the pressure of the atmosphere. Intoa
florence flask, put a pound of sulphate of soda;
pour on it barely a pint of water; and apply heat
so as to boil the water, The whole of the salt will
‘be dissolved. Boil the solution for several minutes,
pretty strongly, so as to drive out the air; ‘a;hd
.cork the bottle tightly, immediately on its removal
from the fire. To prevent, more completely, the
admission of air, tie the cork over with bladder.
As the vessel cools, an imperfect vacuum will be
formed over the solution ; for the steam, which arises
.during the ebullition, expels the air, and takes its
place. This steam is condensed again, when the
-vessel cools. The solution, when perfectly cold,
may be shaken without any effect ensuing, so lon
.as the vessel is kept closely stopped; but on
removing the cork, and shaking the vessel, the solu-
tion will immediately «congeal, ‘and heat will be
produced. This experiment, besides the principle,
which it is peculiarly intended to illustrate, exem-

plifies, also, the general rule laid down, Art. 1Eq

No, 10, viz. that caloric is always evolved, duri
the transition of bodies from a fluid to a snﬁ%
state; and it furnishes a fact eéxactly the converse
of that, in swhich ‘cold is produced, or -caloric
-absorbed, during the solution of salts.

8. It 1s unnecessary to add any thing, to what
has been already said in a former section, respecting
‘the combination of caloric with water, constituting
steam 3 of to the history of the phienomena attending
its conversion into ice 3 except that during the latter
.change, its bulk is enlarged in the proportion of
9 to &, and that in consequénce of this expansion,
~water, during congelation, is capable of bursting
the strongest vessels ; and becomes, also, specifically
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equal measures of water saturated with carbonic
acid, and lime water. The same ‘precipitation will
ensue,

11. By the application of the test G, it will be
found, that carbonic acid is generated in several cases
of combustion. Fill the pneumato-chemical trough

with lime water, and burn a candle, in a jar filled with

atmospheric air, over the lime water, till the flame is
extinguished. On agitating the jar, the lime water
will become milky.—The same appearances will
take place more speedily and remarkably, if oxyge-
nous gas be substituted. The carbonic acid, thus
formed during combustion, by its admixture with
the residuary air, renders it unfit for supporting
flame, sooner than it otherwise would be. Hence,
if a candle be burnt in oxygenous gas, it is extin-

uished long before the oxygen 1s totally absorbed,
Eecause the admixture of carbonic acid with oxygen
gas, in considerable proportion, unfits it for sup=-
porting combustion. Whenever any substance, by
combustion in oxygenous gas or common air, over
lime water, gives a precipitate, soluble with efter-
vescence in muriatic acid, we may confidently infer
that it contains carbon,

1. The respiration of animals is another source of

carbonic acid. On confining an animal in a given

portion of atmospheric air, ‘over lime water, this
production of carbonic acid is evinced by a preci=
pitation. The same effect, is, also, produced more
remarkably in oxygenous gas.  The production of
carbonic acid by respiration, may be proved, also, b

blowing the air from the lungs, with the aid of a
quill, through lime water, which will immediatel

grow milky. The carbonic acid, thus added to the
air, unfits it for supporting life, not merely by
diminishing the proportion 0%’ oxygen gas, but ap
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shewing this isthe following. Fill a common vial
with this gas over water ; and when full, stop it by
applying the thumb. Then invert the bottle in a
solution of pure potash, contained in a cup, and
rather more in quantity than is sufficient to fill the
bottle. The solution will rise into the bottle, and,
if the gas be pure, will fill it entirely. Pour out the
alcaline liquor ; fll the bottle with water ; and again
displace it by the gas. Proceed as before; and
repeat the process several times. It will be found
that the solution will condense many times its bulk
of the %as; whereas water combines only with its
own volume.

B. The changes effected in the alcali may next be
examined. It will be found to have lost much of its
corrosive and penetrating taste, and will no longer
destroy the texture of woollen cloth ; but it still turns
green the blue infusions of vegetables. Before its
absorption of this gas, no remarkable change ensued,
on mixing it with diluted sulphuric acid ; but if this,
or any other acid, be now added, a violent efferyes-

o
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cence will ensue, arising from the escape of the gas, =

that had been . previously aborbed. If the mixture
be made in a gas bottle, the gas, that is evolved, may
be collected, and will be E)und to exhibit every
character of carbonic acid.

C. In this state of combination with carbonic
acid, potash generally occurs in the arts. The
potash, and pearlash of commerce; and the salt of
tartar and salt of wormwood of the shops, are car-
bonates of potash of different degrees of purity.
The quantity of carbonic acid, contained in these
alcalis, may ge learned by a very simple experiment.
Put one or two hundred grains of the alcali into a
florence flask, and add a few ounce measures of
water, Take, also, a vial filled with dilute sulpuric

F
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acid, and place this, as well as the flask, in one
scale. Ballance the two, by putting weights into
the opposite scale ; and, when the equilibrium is
attained, pour gradually the acid into the flask of
alcali, till an effervescence no longer ensues. When
this has ceased, the scale containing the weights will
be found to preponderate. This shews that the
alcali, by combination with an acid, loses consider-
ably of 1ts weight ; and the exact amount of the loss
may be ascertained by adding weights to the scale
containing the flask and vial, till the ballance is
restored.
D. Asit is sometimes of importance to know what
proportion of real alcali a gbiven weight of potash
or pearlash contains, it may be proper to point out
how this information may beacquired. The strength of
the alcali is in proportion to the quantity of an acid
required to saturate 1it. Thus if an ounce of one
kind of potash requires, for saturation, a given quan-
tity of sulphuric acid; and an ounce, of another
kind, requires twice that quantity, the latter is twice
as strong as the former. In order, however, to
obtain a sufficiently accurate standard of comparison,
it will be necessary to employ, constantly, an acid of
the same strength. = This may be effected, though
not with absolute uniformity, yet sufficient for Urgi—
nary purposes, by diluting the common oil of vitriol
of commerce to the same degree. For example, let
the standard acid consist of five parts of sulphuric
acid, and one of water. The strength of an alcali will
be learned, by observing what quantity of this acid a
_given quantity of alcali requires for saturation. For
this purpose, put half an ounce of the alcali, or any
other definite weight, into a jar, with a few ounces of
~water; weigh the dilute acid employed, before
adding it to thealcali; then pour it in gradually, till
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may be put intd the bottom of a tube, the moath of
which is loosely stopped with paper, to prevent the
- free access of air. On applying heat, the sulphur
will rise to the top of the tube.

4. Sulphur does not dissolve in water.

5. At is inflammable. In the open air, it burns
with a blue flime, and emits a very penetrating,
smell.  'When burnt in a confined portion of com-
mon air, an absorption takes place; but the sul-
phur is extinguished before the whole of the oxygen
1s consumed. In oxygenous gas, it burns with a
very beautiful and brilliant light ; and the absorption
1s more remarkable, but is still far from being com-
plete. The product of both these combustions, is.

SULPHURIC AcID.

t. Though this is notthe mode, in which sulphurie
acid is nrcgi_inarily prepared ; yet it will be proper
for the chemical student to examine the result of
this combustion, on account of the simplicity of the

process. Let the glass bell, under which sulphur.

has been burnt, be rinsed out with a little water.
This water will have an acid taste ;3 will turn vege-.
table blue colours red ; and will effervesce with
carbonated alkalis. It is, therefore, an acid, and, as
it 1s'composed of ‘sulphur and oxygen, 1t is termed;
the sulphuric acid.  The properties of this acid
must be exhibited by a portion of that usually
found in the shops, or contained in the chest.
They are as follows :

A. Sulphuric acid has a thick and oily consistence ;.
as may be seen by pouring it from one vessel into
another. .

B. It is nearly twice heavier than water. This
will appear from weighing a small vial filled with

the acid; and afterwards filled with distilled:

‘water. . \
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C. In a pure stale it is perfectly limpid and
colourless: - . T H e '

D. When mived suddenly with water, considerable

heat is produced. A diminution of bulk, also,
ensues ; that is, one measure of acid and one of
water do not occupy the space of two measures,
but considerably less. Owing to the heat produced
by its admixture with water, the dilution should be
conducted very gradually; and the acid should be
added to the water by small portions at once;
allowing each portion to cool, before a fresh addition
be made. On the principle of its attraction for
water, is to be explained, also, the rapid increase:
of weight, which the acid requires-when exposed
to air.
* K. 4 perfectly pure sulphuric acid remains quite
limpid during dilution. . The sulphuric acid, how-
ever, commonly found i the shops, under the name-
of oil of vitriol, on admixture with water, deposits a
white powder, in considerable quantity, consisting
of various impurities. _ :

F. To purify sulphuric acid, it must be distilled in
a glass retort, placed. in the sand bed of a rever-
bratory furnace.. This process is a very difficult
one; and an inexperienced chemist should, there-
fore, not attempt it.. It may be less perfectly .
purified by diluting it with an equal weight of
water; allowing the impurities to settle; decanting
the clear liquor ; and evaporating it, to the proper
degree, in a glass vessel. | |

G. Sulphuric acid is decomposed at the temperature
of the atmosphere, by inflammable substances, and
acquires a-dark colowr, The addition of a little -
brown sugar, or a drop of oil, to a portion of the
acid, imparts to ita brownish hue, which in time -
changes to black. Hence this acid should always'
be kept in bottles with glass stoppers; for a small

B 3
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bit of cork, if dropped into a considerable quantity,.
changes it in the manner that has been pointed
out. .

H. In high temperatures, sulphuric acid is still
Jarther decomposed by combustible bodies. Into a
glass retort put such a quantity of sulphuric acid as
will fill about one fourth part of it; and add a small
portion of powdered charcoal. On applying the
heat of alamp, gas will be produced very abundantly.
Let this gas be conveyed, by a tube fixed to the
mouth of a retort, and bent in the proper manner,
into an inverted jar of water; or, if it can be had,
mto an inverted jar of quicksilver in a mercurial
apparatus. During this operation, the carbon:
attracts partof the oxygen of the sulphuric acid, and
forms carbonic aeid gas. But the sulphur is not
entirely disoxygenated ;- and a.compound 1s, there-.
fore, formed of sulphur and oxygen, containing less:
oxygen.than the sulphuric acid. ~ This compound
exists in the state of a gas, and its properties may
next be examined. To avoid, however, the com~
plication, which the admixture of carbonic acid with
this new product introduces-into the experiment, it
may be proper to prepare itin a mode less objection-.
able, but the rationale of which cannot at present
be explained. This consists, in dissolving one part
by weight of quicksilver in two of sulphuric acid,
and bﬂiﬁng the mass to dryness. The dried mass,
still remaining in the retort, is next to be distilled in a
strong sand heat; -a glass globe being interposed
between the retort and ' the receiving trough, to con-
dense any acid that may escape decomposition (see:
Lavoisier’s 4th plate, fig. 1. G.) The gas thus.
obtained, 1s termed, cani%}rmably to the principles of
the new nomenclature, 4
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SULPHATE OF AMMONIA.

A. The sulphate of ammonia forms long flattened
prisms with six sides, terminated by, six sided
pyramids. '
~© B. It slightly attracts moisture from the air.

C. It liquefies by a gentle heat, and is volatilized.
If a stronger heat be ‘applied, it is decomposed.

See Mr. Hatchett’s paper, in Phil. Trans. 1796, or
Davy’s Researches. ' |

D. The pure fixed alkalis, potashand soda, seize
the sulphuric acid,- and set at liberty the alkali.
Hence a strong smell of ammonia arises on the
admixture of pure soda or potash with this salt.

The combinations of sulphureous acid with alkalis
have no peculiar qualities that are likely to prove
interesting to the general student. Those, however,
who may wish to pursue this subject, I refer to some
interesting  papers in the Annales de Chimie,
vols. 2-and24. - |

Binarvy CoMPoUNDsS OF SurLPHUR—Ist, WITH
Arcaris.—2d. wite HYDROGEN.

- The combinations of sulphur with the two fixed
alkalis, soda and potash, are so similar in properties,
that what is said of the cne will equally apply to the
other.

1. Sulphur- may be united with these alcalis
either in the dry or humid way. To prepare a
sulphuret, in the dry way, mixequal parts of sulphur
annd of carbonate of potash or soda, in a perfectly
dry state ; and fuse the mixture in a crucible. The
melted mass, when poured out, will have a reddish or
liver colour. Or, a sulphuret may be formed by the
decomposition of sulphates by charcoal, see preced-
ing G. The process, in-the moist way, consists in
boiling together powdered sulphur and ‘a solution of
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pure potash er soda in a glass vessel. The sulphur
is thus dissolved.

2. Sulphurets of alcalis have the following.

qualities.

A. In a mast state they emit an offensive smell,.

and have a disagreeable taste.

B. They change to green the colour of violets, in.
the same manner as uncombined alkalis.

C. They blacken the skin, silk, and other animal
substances. - |

D. They are decomposed by all acids. Into a.

Nooth’s machine put a weak solution of sulphuret
of alcali, and pass through it streams of carbonic

=

acid gas. Inthe course of a few days, the sulphur

will be precipitated, and a carbonate of alkali-

obtained. This decomposition ensues, instantly, on.
adding, to a solution of a sulphuret, any of the.
stronger acids, as the sulphuric; nitric, or muriatic ;-

and we obtain a compound of the alkali with the,

respective acid employed..

E. The lLiquid sulphurets absorb oxygenous gas..
This may be shewn by the experiments alr*e.acgy“
describec{
it will be found that the oxygen has combined with
the sulphur, and formed sulphuric acid, which,
uniting with the alcali; has eomposed the sulphate
of potash. ! -

F. If dilute muriatic acid be poured on the solu-

tion of sulphuret of potash or soda, a violent effer-.
vescence will ensue, and a very offensive gas be.
disengaged. This gas may be collected over water..
It is termed ; Lo

SuLPHURATED HyproGeN Gas..

1. This gas may be obtained in the foregoing
manner; or from a ;II_Ii}_Ltlil'ﬁ of iron filings and

If the change thus effected be examined, .
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the application of nitrous gas to the purpose of
eudiometry, or of ascertaining the purity of air.
The sources of error, however, in its employment
i this mode, are such as to forbid our relying im-
plicitly on the results which it may afford, notwith-
standing the improvements lately made 'in its appli-
cation %}r M. Humboldt, (see Annales de Chimie,
Vol. 28, p. 123.) 1 prefer the sulphuret of potash as
a more certain test of the purity of air; and in this

opinion I have the sanction of M. Berthollet, (sce
Ann. de Ch. Vol. 34, p. 73).

F. The generation of an acid, by the admixture -

of nitrous gas with common air or oxygen gas, may
be shewn by the following experiment. Paste a slip
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of litmus paper, within a glass jar near the bottom ;
~and into the jar, filled with and inverted in water,

pass as much nitrous gas, previously well washed,
as will displace the water below the level of the
paper. The colour of the litmus will remain un-

changed ; but, on passing up atmospheric air or |

oxygen gas, it will be immediately reddened.

G. That the peculiar acid, thus produced,is the
~nitrous, will appear from the following experiment.
Intoa jar filled with, and inverted in mercury ; pass
a small quantity of a solution of pure potash ; and
afterwards, measures of oxygen and nitrous gasses,
separately, and in proper proportion. On removing
the solution from the jar, and evaporating it, crystals
of nitrate of potash will be formed, a salt which is
ascertained to be formed of potash and nitrous
acid.

- H. Nitrous gas is aborbed by mitric acid, which
by this absorption is considerably changed in its
properties. Pass the gas, as it issues from the
materials that afford it, through colourless nitric
acid. The acid will undergo successive changes of
colour, till at last i1t will become orange coloured
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nerally constituting six sided prisms, terminated by
two sided summits.

B. For solution, it requires seven times its weight
of water at 600 of Faht. ; and boiling water takes up
its own weight.

C. By the application of a gentle heat, it fuses,
and being cast in moulds, forms what is called Sal
Prunelle. .

D. If a red heat be applied, mitrate of potash is
decomposed, in consequence of the destruction of its
acid. By distilling it in an earthen retort, or ina gun
barrel, oxygenous gas may be obtained in great
abundance, one pound of nitre yielding about 12000
cubic inches, of sufficient purity for common ex-
periments, but not for nice purposes.

E. Nitrate of potash, that has been made red hot,
seems to contain an acid less highly oxygenated than
the common nitric acid, and having a weaker affinity
for alcalis. For if acetic acid be poured on nitre,
that has been thus treated, the nitrous acid is ex-
pelled in red fumes; whereas common nitre is not
at all affected by acetic acid. |

F. Nitrate of potash is rapidly decomposed by
charcoal. 'This may be shewn, by mixing two parts
of powdered nitre, with one of powdered charcoal,
and setting fire to the mixture, in an iron vessel,
under a chimney. The products of this combustion,
which may be collected by a proper apparatus, are
carbonic acid and azotic gasses. Part of the car-
bonic acid, also, remains attached to the residuary
alcali, and may be obtained from it on adding a
stronger acid.. |

G. Nitrate of potash is also decomposed by sul-
phur. Mix powdered nitre and sulphur; and throw
the mixture, by little at a-timfe, into a red hot cru-
cible. The sulphur will unite with the oxygen of
the nitric acid, and form sulphuric acid; which,
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combining with the potash, will afford sulphate of
potash. The production of the latter salt will be
proved, by dissolving the mass remaining in the
crucible ; and erystallizing it, when a saﬁ: will be
obtained exhibiting the characters described.

H. A mixture of three parts of powdered nitre,
two of carbonate of potash, or common salt of
tartar, and one part of sulphur, all accurately mixed
together, forms the fulminating powder, which ex-
plodes with a loud noise when laid on aniron heated
below redness.

I. A mixture of five parts of powdered nitre,
one part of sulphur, and one of powdered charcoal,
composes gun-powder. The materials must all be
very finely powdered separately ; then mixed up
together ; and beaten with a wooden pestle, a |
sufficient quantity of water being added to prevent
an explosion. The mixture must afterwards be
granulated, by passing through sieves, and dried. i

K. Nitrate of potash is also decomposed by sul- |
- phuric acid. Put some coarsely pounded nitre into a
retort, with half its weight of sulphuric acid ; adapt
 a receiver ; and apply heat. The nitric acid will |
pass over into the receiver ; and in the retort will |
remain a compound of potash and sulphuric acid.

Nitrate of soda is a salt not possessed of any
properties, that are generally interesting. It may
be formed, by saturating nitric acid with carbonate
of soda, or by distilling common salt (muriate of
soda) with nitric acid,

NITRATE OF AMMONIA.

This salt derives importance chiefly from its ap-
plication to the purpose of obtaining nitrous oxyd ;
and, as the method of producing it, and of obtaining |
from it the nitrous oxyd, have been already de-
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O. The oxypenated muriatic uacid «combines with
@lkalis, and forms peculiar compounds.

OxvGENATEL MURIATE OF Porasn.

‘The properties of this salt were discovered by
Berthollet. It may be formed by passing the oxy-
igenated muriatic gas, as it proceeds from the mixture
of muriate of soda, sulphuric -acid, and manganese,
through a solution of caustic potash.  This may
be done by means of Wmﬂfe’s-appamtus, using only
‘one three necked bottle in addition to the balloon.
The solution, when saturated with the gas, may be
.gently evaporated; and the first products only of
crystals are to be reserved for. use. Their properties
are the following.

A. They -hace the form of shining hexaedral Iq-
winal or rhomboidal plates.

B. One part of the salt reguires 17 of eold water
for solution ; -but 5 parts of hot water take up 2 of
thesalt, -

C. When the oxygenated muriate is submitied to
distillation, in a retort, it Jirst fuses, and on a farther
ancrease of  temperuture yeelds oxygenous “gas of
great purity. A ‘hundred grains of salt aflord 75
cubic inches of gas.

D. The oxygenated muriate of potash kasmo power
of discharging vegetabie colours ; but the addition of
a little sulphuric acid, . by setting the ‘oxygenated
acid at liberty, devellopes this property. |

E. The salt is decomposed by the stronger acids as
the sulphuric and aitric acids.” This will\be proved
by dropping a “few grains of the salt into a little

strong sulphuric acid, A strong smell will arise,
and, if the quantities be sutliciently: large, an ex-
Pplosion will -ensye. The experiment should,
therefore, be made wij th caution,

G
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F. This salt exerts powerful effects on inflammable
bodies. (a) . Rub two  grains into powder in a
mortar, and add one grain of sulphur. Mix them
very accurately by gentle triture, and then, having
collected the mixture to one part of the mortar,
press the pestle down upon it suddenly and forcibly.
A loud detonation will ensue. -Or if the mixed
ingredients be wrapped in some strong paper, and
then struck with a hammer, a still louder report
will be produced. ' !

(b) Mix five grains of the salt with half the
-quantity-of powdered charcoal, in a similar manner, |
On triturating the mixture strongly it will inflame, |
but not with much noise. 1

(¢) Mix a small quantity of sugar with half its |
weight of the salt, and on the mixture pour a little
strong svlphuric acid. A sudden and vehement
inflammation will be produced. This experiment, |
as well as the following, requires caution.

(d) To one grain of the powdered salt in a mortar, |
add about half a grain of phosphorus. The phos-
phorus will detonate on the gentlest triture, with a |
very loud report. The hand should be covered with
a ﬁwein making this experiment, and care should
be taken that the phosphorus, in an inflamed state,
does not fly into the eyes.

(¢) Oxygenated muriate may be subsituted for
nitre in the preparation of gun powder; but the
mixture of the ingredients requires great circums-
spection. It may be proper, also, to state, that this
salt should .not be kept mixed with sulphur in
considerable quantity, such mixtures having been

known to detonate spontaneously.

-n: y
o -»-f'—.ﬁ

"

i

ket '.;-!"-':‘F'-"!'_"-!_',:?'!"-—ﬂy e

OXYGENATED MURIATE OF SoDA.

This salt has no remarkable properties. It
differs from the combination of this acid witk
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potash,  in- attracting . moisture from the atmos-
" phere. | 42 ®
With ammonia, the oxygenated muriatic acid
does not afford any combination; but decomposes
this alkali, when brought into contact with it
whether in- a gaseous or liquid. state. Westrumb
has even asserted that when liquid ammonia 1s
poured into a vessel filled with oxygenated muriatic
gas, an inflammation ensues. 'This appearance,
however, I could never produce. The decomposi-
tion of ammonia, by oxygenated muriatic acid, is
best exhibited, by passing the gas through a bottle
filled with a watery solution of ammonia, and-having
_ two openings, from one of which a- bent tube-passes
to the pneumato-chemical apparatus, while the other
receives the tube that brings the acid gas. The
as, that is produced, will be found to be azotic.
he theory of this decomposition will be explained
on a-subsequent occasion..

- This property of ammonia renders it extremely
useful in correcting the offensive vapours of the
~ gas, which are sometimes accidentally set at liberty,

in places where it is prepared. And when suffoca-
tion threatens to come on, in consequence of the
fumes of this acid, the most effectual remedy is to
- hold a stopper, moistened with ammonia, to the

mouth and nostrils.

NiTro-MURIATIC ACID.

This acid is a compound of the nitric and muri-
atic acid, and may be formed by mixing two parts
of nitric acid with one of muriatic, and by several
~other processes, which are pointed out in every
~ elementary book. Its most distinguishing property,
 that of dissolving gold, will be described hereatter.
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Art. XV, PhosPHORUS—PHOSPHORIC ACID==
PHosSPHATES.. -

1. Phosphorus is an inflammmable substance, and iy

known by the following characters.

- A. It has generally a flesh red-culm}r;.' but when.

carefully purified, may be obtained as free from

colour, and as transparent, as bleached wax when

meited. : -

B. It is so soft that it readily yields to the knife.

C. It melts with a very gentle heat. To shew
this, it must be covered with water, to prevent it
from inflaming.

- D. In the atmosphere, it emits a white smoke,.
and peculiar smell ;. and a faint and beaatiful hight
arises from it.

2. DPhosphorus is inflamed by the application of
& very gentle heat. According to Dr. Higgins, a
tem})erat—ure of 60° 1s sufficient te set it on fire, when
perfectly dry. 1t burns with a very brilliant light,
a white smoke; and a suffocating smell.

+ 8. It may be set on fire by friction. Ruba very
small bit between two pieces of brown paper ; the.
phosphorus will inflame, and will set the paper on
fire also. - -

4. In oxygenows gas it burns with a very beautiful

licht ; and also in nitrous oxyd, and in oxygenated.
muriatic acid.

5. Phosphorus is volatile. Hence it may be raised
by distillation ; but to prevent its taking fire on the-
application of heat, the retort should previously he
filled with azotic or hydrogen gas, and the mouth
of the retort must be immersed in water. By
distillation in this mode, phosphorus is rendered
much purer. : |

6. Phosphorus may. be oxygenated in. various.
modes. ' '
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. A. By mere exposure to atmospheric air. Let

a stick of phosphorus be placed in a funnel, the
pipe of which terminates in an empty bottle.
The phosphorus will be slowly oxygenated, and after
some time will be wholly changed into an acid,
which will fall into the bottle in a liquid state.

B. By combustion in oxygenous gas or atmos-
pheric air. When burnt in this manner, every
hundred parts of phosphorus according to Lavoisier,
gain an addition of 154. See the account of this
experiment, in the 5th chapter of his elements.

C. By the nitric acid.. If phosphorus be added
by little at once to nifric acid, the nitric acid is
decomposed, and its oxygen, uniting with the
phosphorus, constitutes phosphoric acid.

D. A similar effect is produced by oxygenated
muriatic acid, in a liquid state. The operation
of this acid, in a gaseous form, is described,
page 72, E. . -

Accordingly as the phosphoric-acid is differently
prepared, its degree of oxygenation differs; and
its properties are found to vary proportionably.
That formed by the spontaneous oxygenation of.

hosphorus in air, is termed phosphoreous acid, as

eing oxygenated in an inferior degree; and its
compounds are called phosphites ; but these Jast, it
may be observed, can scarcely be obtained, because,
the phosphoreous acid, when combined with alcalis,
acquires an addition of oxygen during evaporation.

PuospHORIC AcID...

This acid may be obtained from bones; by pro-
cesses detailed in every elementary book.

A. It exists in a solid state, in which it may be
‘obtained by evaporation, and fusion in a crucible.

B. I¢ is not wolatile, nor capable of being decom=

posed by heat only.. :
G .3



-
."
e

- C. When distilled in-an earthen retort with pow=-
dérved charcoal, it is decomposed ; its oxygen, uniting:
with the carbon, forms carbonic acid, and the phos-
phorus rises in aseparate state. This is the usual
and best mode of obtaining phosphorus.

D. Phosphoric acid unites with the di erent aléalis,

and forms a class of salts termed phosplates—of

these the phosphate of soda is the most ‘important
one, since its introduction into medicine by Dr.
Pearson; and the phosphate of ammonia is ‘occasl=
onally used as a flux for the blow-pipe.

Another combination of* phosphorus, whose pro-
perties render it a fit subject for amusing experi-
ments, 1s.

Tue ProspuoraTeEp HyproceENous Gas.

1. This gasmay be procured, by boiling in a retort

a little phosphorus with a solution of pure potash..
The water is decomposed ; its oxygen, uniting with.

the phosphorus, forms phosphorie acid, which com-
bines with the alcali ; while the hydrogen dissolves

another portion of phosphoras constitutes phospho--
rated hydrogen gas. In preparing this gas, the
body of the retort should be filled as nearly as

possible with the alcaline solution, otherwise the

gas, when produced, will inflame and diminish the-
air within theretort, and the water will ascend from.

the trough..
2. The properties of this gas are the following.

A. It takes fire immediately on coming wnto contact’

wik the air. This may be shewn by letting it

escape into the air as it issues from the retort, when .

a very beautiful appearance will ensue.

B. When mixed suddenly with oxygen gas, i’
detonates,—This experiment should be made cau=-

o

tiously..
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monly b{/ the name of borax. From this it may be-
separated by adding sulphuric acid, which forms
sulphate of soda, a salt much more soluble than the
boracic acid, and therefore easily separable from it.

G. The borate of soda contains an excess of
alkali, and hence changes vegetable blue colours to
green. On the application of a strong heat, it
swells and loses:its water of crystallization, and, on
a further increase of heat, it melts into a glass,.
which is perfectly transparent when cold.

Art. XVIIL... EapTHs, T

LiMmEe.

#

1. Its external qualities. These may be exhibited
m common quicklime, such as is employed for the
purposes of building or agriculture. In the same
state, also, it 1s sufficiently pure for demonstrating its
cshemical properties ; but when used for purposes of
the latter kind, it should be fresh burnt from the
kiln.

2.. Relation of lime to water. :

A. Lime absorbs water very rapidly ;- with con--
siderable heat, and noise. This may be shewn by
sprinkling a little water on some gr quicklime.
The above mentioned phenomena will take place,
and the lime will fall into powder. The degree of
heat produced is even sufficient to set fire to some
inflammable bodies. When a sufficient quantity cf
water has been added to reduce lime into a thin
paste, this is called milk or cream of lime.

B. Lime absorbs moisture from the atmosphere,.
and falls gradually into powder, as.when slaked in
the foregoing manner. _

C. Lime 1s very sparingly soluble in water, and
when thus dissolved, forms what has been termed.
lime water. This solution. tastes of lime; turns:

vegetable blues to green ; and unites with oil, form=-- .
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ing an imperfect soap. To prepare the solution,

- lime is to be slaked to a thin paste, and a sufficient

quantity of water afterwards added.—The mixture

is to be stirred repeatedly ; the lime allowed to
settle; and the clear liquor decanted for use.

" 3. Relation of lime to inflammable substances.

A, Lime unites with sulphur, both in the dry and
humid ways. Mix powdered lime with half its
weight of sulphur, and expose them to heat in a
covered crucible. The product will be a sulphuret
of lime, which will be found to have the property .
of diminishing atmospheric air, and absorbing oxy-
genous gas, like other compounds of the same kind.
Or boil in a glass vessel, with a sufficient quantity
of water, some powdered suhl)hur and powdered
lime. The lime and sulphur will unite ; and a liquid
sulphuret of lime will be obtained. .

B. Another interesting combination of lime is
that which it forms wir_ﬁ phosphorus, or the phos-
phuret of lime discovered by Dr. Pearson. Take a

lass tube about 12 inches long, and 4 of an inch:

iameter, sealed hermetically at one end. Let this
tube be coated with clay, except withinabout half
an inch of the scaled end, Put first into it a drachm
‘or two of phosphorus, cut into small picees; and then
61l the tube with small bits of fresh burnt lime,
of the size of splitipeas. Stop the mouth of the
tube loosely with a little paper,. in orderto prevent
the free access of air. Next, heat to rednesss that
part of the tube which is coated with clay, by means
of some charcoal; and, when the lime may be sup--
posed to be red hot, apply heat to the part containing
the phosphorus, so as.to sublime it, and to bring the
vapour of it into contact with the heated lime, The
lime and phosphorus will unite, and will afford a
compound of a reddish brown colour. This phos-
phuret of lime has the remarkable property of
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decomposing water, at the common temperature of

the atmosphere.. Drop a small piece of it into a-
wine glass of water, and in a short time bubbles of
phosphorated hydrogen gas will be produced; which,.
rising to the surface will take fire and explore.

4. Relation to acids.

A. Lime has a strong attraction for carbonie

acid, but not when perfectly dry. (a) If a piece of

dry quicklime be passed into a jar of carbonic acid
gas over mercury, no absorption ensues. But invert
a bottle, filled with carbonic acid gas, over a mixture
of lime and water, of the consistence of cream ;
and a rapid absorption will be- observed, especially.
if agitated.

(b) Let a jar or bottle, filled with carbonic acid,.
be brought over a vessel of lime water.—On.
agitating the vessel, a rapid diminution will ensue,.
and the lime water will become milky.

(¢c) Leave a shallow vessel of lime water ex-:
posed to the air. A white crust will form on the:
surface; and this, if broken, will fall to the bottom,
and be succeeded by another. This is owing to
the absorption of carbonic acid gas from the air, by
the lime, which is thus rendered insoluble i
water.

(d) Lime, when exposed to the atmosphere, first
acquires moisture and then carbonic acid; and ina
sufficient space of time, all the characters distin--
guishing itas lime disappear. :

(¢) Lime has an extremely strong affinity for
carbonic acid, which enables it to take this acid
from other substances. Thus carbonates of alkalis
are decomposed by lime. Slake a given quantity
of lime into a paste with water, and add an equal
weight of carbonate of potash or soda. Stir the
materials together, and wash off the soluble part.
The carbonic acid combines with the lime, and the
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wlcali is obtained, in a state of solution, perfectly free
from carbonic acid. This is the ordinary mode of
depriving the alkalis of carbonic acid.

(f) Lime, when saturated with carbonic acid,
forms carbonate of lime. Of this, commen chalk
‘may be taken as 2 fair sample; and in all saturated
carbonates of this earth, we find the characters of
insipidity and insolubility in water.

(g) Carbonate of lime 1s decomposed by a strong
heat. If distilled in an earthen retort, carbonic
acid gas is obtained, and lime remains 1n the retort,
ina pure or caustic state.

(h) it is, alse, decomposed by the stronger acids.
Put some chalk into a glas bottle, and pour on it
diluted sulphuric acid. The sulphuric acid will
unite with the lime, and the carbonic acid will be
set at liberty. -

(i) Carbonate of lime, though scarcely dissolved
by pure water, is soluble in water saturated with
carbonic.acid.  The most striking method of shew-
ing this is the following. Add to a jar, about one
fourth filled with lime water, a very small quantity
of water saturated wilh carbonic acid. An im-
mediate milkiness will ensue, because the carbonic
acid forms with the lime an insoluble carbonate.
Add gradually more of the water, impregnated with
carbonic acid, shaking the jar as these additions are
made. At last the precipitate is redissolved. Hence
it appears that lime, with a small proportion of
carbonic acid, is insoluble, and, with a still larger,
again becomes again soluble in water.

(k) The carbonate of lime, dissolved by an excess
of carbonic acid, is again separated, when this ex-
cess is driven off.  Thus, boiling, which expels the
superabundant acid, precipitates the carbonate.
Caustic or pure alcalis, also, produce a similar

effect.
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B.. Combination of lime with sulphuric acid, or

sulphate of lime.

(a) The sulphuric acid expels the carbonic from
lime, and we obtain a sulphate of lime.

(b) This substance is very insoluble requiring
500 parts of water at the ordinary temperature, for
solution.

(c) It is insipid and free from smell.

~(d) Itis fusible by a gentle heat. \

(e) 1t 1s decomposed, when boiled with a solution
of carbonate of alkali, a double exchange of princi-
ples ensuing. .

C. Combination of lime with nitric acid. This

compound forms a deliquescent salt, of little im-
portance.

D. Combination with muriatic acid.

(a) Lime may be brought into union with muriatic
acid by dissolving, in the hiquid acid, either the pure
earth or the carbonate,

(b) The muriate of lime may, also, be formed by
boiling together, in a retort,” the muriate of ame-
monia, and lime with water. The lime sets the
alkali at liberty, which may be collected in a liquid
form in a receiver, and the muriate of lime remains
1 the retort, ' '

Or it may be obtained from muriate -of ammonia
and carbonate of lime, in which case we obtain the
carbonate of ammonia. For this purpose, powdered
sal ammoniac, and dry carbonate of lime, may. be
mixed together, and put into a glass or earthen
retort with a long neck. This neck may terminate
in a large glass globe, which should be kept cool by
moistened cloth. The carbonate -of ammonia will
Ppass over in.a solid form, and will condense on
the mner surface of the globe. |

{¢) Muriate of lime, when evaporated to the
consistence of a thick syrup, forms on cooling an
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. Limé unites with the phosphoric acid. 3

The phosphate of lime forms a large part of anis
inal bones, which, to obtain their earthy part,
must be burnt till perfectly white.

The phosphate of lime s an insipid, and insoluble
salt, or rather earth. It is decomposed by sulphuric
acid, which sets the phosphoric at liberty. Thisis
the common mode of procuring phosphoric acid
from bones.

F. Fluate of lime. This is, also, an extremely &

o
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insoluble compound. The fluor spar, found in
Derbyshire and other places, is the only known g
source of it.—Sulphuric acid decomposes the fluate, &
and when distilled with this acid, the fluoric acid |
rises, and may be collected in a leaden receiver. H
This acid, when perfectly pure, subsists in the |
state of a gas, con ensible by water. It is the |
only acid that acts on siliceous earth, and on glass; §
and owing to the latter property, it may be em-
ployed as a mean of etching on glass, as copper 18 %
_engraved by the nitric acid. See Wilson’s paper in
Nicholson’s Journal, vol. 2, p. 60. -'.
;

MAGNESIA.

1. Pure magnesia is white 5 perfectly tastelesss
insoluble in water ; and excites no heat when mixed
with water. :

2. When exposed to carbonic acid gas with the ¢
addition of a little water, the gas is absorbed, but
much more slowly than by lime. |

Carboriate of magnesia effervesces with acids, its
carbonic acid being expelled. When exposed to |
heat, its carbonic acid 1s also separated, and the
magneésia remains pure. In this state it is termed
calcined magnesi. ;

Carbonic acid having a stronger affinity for lime, |
“than for magnesia, when carbonate of magnesia is |
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down upon the open end of the tube, to prevent the

access of air to the contents of the vial.

- The pyrophorus thus formed, is a black and very -

light powder, which instantlﬁ takes fire, when

poured out of the bottle into the air ; and inflames
~ suddenly in oxygenous gas. '

SILEX.

I. Siliceous earth, or silex, maﬁ' be obtained,
tolerably pure, from flints, by the following process.
Procure some common gun-flints, and calcine them
in a crucible, in a red heat. By this treatment, they
will become brittle, and easily reducible to powder.
Mix them, when pulverized, with three or four times
their weight of carbonate of potash, and let the
mixture be fused, in a strong red heat, in a crucible.
We shall thus obtain a compound of alkali and
siliceous earth. Dissolve this in water; filtre the
solution; and add to it diluted sulphuric or muri-

~aticacid. An immediate precipitation will ensue;
and, as long as this continues, add -fresh portions of
acid. Let the precipitate subside; pour off the
liquor that floats above it ; and wash the sediment
with hot water, till it comes off tasteless. Then
dry it. : '

2. Siliceous earth, as thus obtained, has the
following qualities.

A. It is perfectly white and tasteless.

B. When n‘]i.r-r.«frcfr with water, it does not form a
cohesive mass like alumine ; and has a dry and harsh
feel to the fingers.

- C. It is not acted on by any acid, except the

~ fluoric.

D. When prepared in the fore oing manner, and
very minutely divided, silex is snlu%le in a solution of
pure potash. Inthe aggregated state of flints, how-
ever, it is perfectly insoluble in this way, an excellent

H 3 |
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sulphuric acid to carbonate of barytes; or to a
solution of muriate or nitrate of barytes.

C. The sulphate of barytes is one of the most
insoluble substances that chemistry presents, requir-
ing, for solution, 43000 times its weight of water.

D. Barytes has a stronger affinity, than any other
body, for sulphuric acid.

E. Cwing to these properties, the solution of pure
barytes, and of the nitrate and muriate of barytes,
are excellent and very sensible tests of sulphuric
acid, and of all its combinations. Let a single drop
of sulphuric fall into a wine quart of pure distilled
water. On adding a few drops of one of the forego-
ing solutions of barytes, a precipitation will ensue.

F. Sulphate of barytesis decomposed by carbonate
of potash. Boil the powdered sulphate, with a
solution of twice or three times its weight of car-
bonate of potash. The carbonic acid will pass to
the barytes, and the sulphuric to the potash.

STRONTITES.®

1. Strontites, in a state of purity, has a caustic

taste ; changes vegetable blues to green ; and unites
oil with water.

2. Itdissolves very readily in boiling water ; and
the solution, on cooling, shoots into regular crytals,
These are thin quadrangular plates, sometimes
square, oftener parallelograms; not exceeding in
length, and not equaling in breadth, quarter of an
inch. Of these crystals, water at 60° takes up only

% T use this name after Dr. Hope, who first established
the peculiar nature of this earth (though before suggested by
Dr. Crawford) ; and who discovered its very interesting pro-
perties in a state of purity, as well as those of barytes. (Sce
his memoir in the fourth vol. of Edinburgh Transactions).

ke

o P g T B 5

(e D el w4 D

.-‘H.-E -l






94
- 4, But even these metals {and all others more
readily) are oxydated by acids. Thus the nitro-
muriatic and oxygenated muriatic acids first oxydate
Eﬂld, and thendissolve the oxyd. Iron is oxydated

y dilute sulphuric acid, the metal attracting oxygen
from the water; and the oxyd of iron, thus produced,
is dissolved by the acid.

5. All metals, that are oxydated by air, undergo
the same change, much more readily, in oxygencus

as.

; 6. Some metals are oxydated by water, both at
the ordinary temperature of the air, and in high
temperatures, Thus iron filings, moistened with
water, become oxyded, in consequence of its
decomposition ; and the vapour of water, passed
over red hot iron, is rapidly decomposed, and the
iron gains 28 per cent. of oxygen. Other metals,
as gold, silver, &c., are not oxyded by water, in
any temperature.

7. All metals, in consequence of oxydation, ac-
quire weight. This may be shewn, by keepinga
given weight of iron-wire red hot, for some time, in
the bowl of a common tobacco-pipe; taking care
that dust or ashes do not fall into it.

8. Metals retain oxygen with different degrees
of force. Some oxyds, (that of mercury for in-
stance) are reduced to a metallic state by heat only ;
but others (as that of iron) require the addition of
some substance, that attracts oxygen more strongly
" than the metal retains it. Thus, to reduce the oxyd
of iron, charcoal must be added, '

9. Metals are precipitated from acids, by each
other, not in the form of oxyds, as they are separated
by alkalis, but in a metallic form. Thus when a
polished plate of iron is immersed in a solution of
sulphate of copper, the copper appears, on the sur-
face of the iron, in the state of a metallic coating, -
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2. It is, of all metals, the most difficult of fusion.
it may be melted, however, by a blow pipe, with
the aid of oxygenous gas. |
3. It is not oxyded, when eﬂposed, red hot, to the
air, for a considerable length of time.
4. Itdissolves in noacid, except the nitro-muriatic
-and oxygenated muriatic acids. :
5. These solutions are decomposed by alkalis,
and, also, by a solution of muriate of ammonia,
which last has no effect on solutions of gold.

Art. XXI., Siiver.

: 1. Silver, also, is a metal, which is difficultly
‘oxyded by the concurrence of heat and air.

2. Itis acted on by sulphuric acid, which, when
assisted by heat, oxydates, and partly dissolves it.

- 8. Nitric acid dissolves it with a disengagement
-of nitrous gas; and ‘the solution, when eva orated,
shoots into regular crystals. If the silver be pure,
‘the solution is acalourl)';ss, otherwise it has a green
Jue.

4. Muriatic acid does not act on silver. Yot this
acid takes silver from others. Thus when muriatic
acid is added to nitrate of silver, a white curdy
precipitate falls down, in great abundance. This
Pprecipitate is decomposed by light; for when ex-
posed to the direct rays .of the sun, its colour
becomes gradually darker. If fused by a gentle
heat, it forms a semi-transparent mass of the con-
sistence of horn, called luna cornea, or horn silver.,

5. A solution of nitrate of silver stains animal
substances a deep black. Hence it has been applied
to the staining of human hair; but when thas em-
ployed, it should be very much diluted, and used
~with great caution, on "account of its corrosive

- quality, | “
£
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6. The solution of nitrate of silver., when evapo-
rated, forms regular crystals. These crystals fuse,
when heated ; and being poured, in this state, inte
moulds, form the common lunar caustic. _

7. Nitrate of silver is decomposed by other
metals. Thus the surface of a plate of.copper, to
which a little of the solution is applied, : becomes
plated over withssilver. If a liftle mercury be poured
mto a bottle filled with this solution, and the bottle be
left some time undisturbed, the silver.is precipitated
in a beautiful form, resembling the branches of a
tree, and which has been termed .Arbor Diane.
(See Nicholson’s Chemistry, page 249).

‘8. Precipitate nitrate of silver by lime ‘water ;
and wash and dry the precipitate.  Let. this *be
afterwards put into a vessel of liquid ammonia. It
will then assume the form of a black powder, from
~which- the fluid .is.to.be decanted, and the black
substance left to.dry in the air. This is the cele-

brated compound termed fulminating silver, which

detonates with the gentlest heat, and even with the
slightest friction. 'When once prepared, no attempt
must be made to inclose it in a bottle ; and it must
be left undisturbed, in the wvessel in-which it was
dried. Great caution is necessary in the prepara-
tionof this substance, and in making experiments on
it. It even explodes, when moist, on the gentlest
friction.
9. Silver is acted on by sulphurets of alcalis, and
by sulpurated hydrogen gas. Both these substances
- blacken silver, when exposed to. their operation ;
and the common tarnishing of silver has been traced
to a similar cause.

ART. X};I-I. MERCURY.

1. Mercury, or quicksilver, is the only one of the
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metals, that' retains a fluid form, at the ordinary
temperature of the atmosphere. -

2. When its temperature is reduced to about 40°,
below zero of Faht., it assumes a solid form. This
1s a degree of cold, however, that only occurs in
high northern latitudes ; and in this country quick=

~siver can only be exhibited in a solid"state by means
of artifical mixtures. See page 85.

3. At about 600° of Faht., mercury boils, and is
changed into vapeur. Hence it may be driven
over by distillation, and may thus be purified;
'thou%a not accurately, from the admixture of other
metats. '

4. Mercury is not oxydated,' when pure; at the
ordinary temperature of the atmosphere ; but when
boiled for a considerable. time, in a glass vessel, with
a long narrow neck, it is converted into a reddish
brown oxyd. .

5. Mercury is®dissolved” by hot sulphuric acid,
and forms a white salt. When this is washed with
boiling water; a yellow substance is obtained, called
turbith mineral. -

6. Mercury is dissolved by nitric acid, and
nitrous gas is disengaged. The properties of the
solution vary, according%y as it 1s made with or with-
out heat, the mercury, in the former case, being more
highly charged with oxygen. When the nitrate of
mercury is evaporated to dryness, and made ver
hot, it 1s changed into a bright red oxyd, which stiﬁ
contains a small portion of acid.

7. Mercury is the basis of a new fulminating com-
pound, lately discovered by Mr. E. Howard. To pre-
pare this powder, 100 grains (or a greater propor-
tional quantity not exceeding 500) are to be
dissolved, with heat, in a measured ounce and half
of nitric acid. The solution, being poured cold
upon two measured ounces of alcohol, previously
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mtroduced into any convenient glass vessel, a mo-
derate heat is to be applied, till effervescence is:
excited. A white fume then begins to undulate
on the surface of the liquor; and the powder will
be gradually precipitated, on the cessation of action.
and re-action.. The precipitate is to be immediately.
collected on a filtre ; well washed with distilled
water ; and cautiously dried in a heat, not exceed--
i1}g that of a water bath. The immediate washing.
of the powder is material, because it is liable to the-
re-action of the nitric acid ;. and while any of that
acid adheres fo it, it is very subject to the action
of light. From 100 grains of mercury, about 120-
or 130 of the powder are obtained. (See Phil..
Trans. 1800, p. 214). = This powder has the pros

erty of detonating loudly in a gentle heat, or by
ﬁght friction. bk
8. Mercury is not dissolved by muriatic acid ;.
but may be brought into union with this acid, by
double elective affinity. Thus when sulphate of
mercury and muriate of soda, both well dried, are

mixed and exposed to heat, we obtain a combina-

tion of oxyd of mercury and muriatic acid. , This
compound is the corrosive sublimate of the shops..

The same components, with a'still further addition of .
mercury, constitute an inscluble substance called

‘calomel.

9. The oxyds of mercury are all reduced by heat
alone, without the addition of any combustible
substance, and afford oxygenous q;as. | sl

10. Mercury dissolves gold, silver, tin, and many

other metals; and if these be combined with it, i

sufficient quantity, the mercury loses its fluidity, and
forms an amalgam. A solid amalgam of lead, and
another of bismuth, on admixture together, have
the singular property of instantly becoming fluid.
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4. Iron is acted on by the muriatic and nitric-

acids, and by the last, when concentrated, very

violently, so that the acid-undergoes a complete

decomposition. The compounds, thus obtained, do.
not admit of being erystallized.

5. Iron may be united, in the way of double
elective aflinity, with the prussicacid.®* Thus when.

‘prussiate of potash, and sulphate of iron, both in

solution, are mixed together, the prussic acid and

oxyd of iron quit their former combinations, and
unite together. The beautiful blue precipitate is
prussiate of iron. SR

'A. Prussiate of iron is nearly insoluble in water.

B. It is not soluble in acids,

C. It is decomposed by a red heat ; the prussic
acid being destroyed, and an oxyd of iron remain-
INg. :
: gI) It is decomposed by pure alcalis and earths,
which abstract the prussic acid, and leave an oxyd.

of iron. Thus, when ﬁgre potash is digested with

prussiate, of iron, its beautiful blue colour disap-

~pears ; and we obtain a compound of potash and' |

prussic acid, ora prussiate of potash,

E. When the prussiate of potash is mixed with

sulphate of iron, in which the metal_is as li-tﬂ‘ﬂ
oxyded as possible, the prussiate of iron, that is
formed, 1s ﬂfP a white colour ; but ;g?adually becomes

blue, as the iron, by exposure to air, acquires more -

oxygen. (See Proust's Memoir, in Nicholson’s: |

Journal.)

F. The effect of a sympathetic ink may be ob-.
tained, by writing with a pen dipped in prussiate of - -

potash, No characters will appear, till the paper 1s -

5

moistened with sulphate of iron, when letters of a.

* This acid will be mentioned hereafter.

LY

|
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prussian blue colour will be apparent. = The experi-
“ment may be reversed, .by writing with sulphate of
iron, and rendering the.characters legible by prus--
siate of' potash. . ' '

6. When sulphate of iron is mixed with an infusion .
of galls, we obtain a black solution, which is a
new. combination of oxyd of iren with the gallic
acid. = This ecompound is the basis of inks, the -
other ingredients of which are - chiefly added with-
the view of keeping this suspended.

__A. Write upon paper with an infusion of galls.

The characters will not be . legible, till a solution of -

sulphate of iron is.applied. Thisexperiment may

be reversed like the preceding one, No. 5, E.

-~ B. The combination of iron, forming ink, is
destroyed by pure and carbonated alkalis. Appl

a solution "of alcali to characters- written Wi_tf*;_.
common ink.. The blackness will disappear, and
the characters will become brown, an oxyd of iron.
only remaining on the paper. |
. é Characters, which have been thus defaced,
may again be rendered legible by an infusion of

alls. ;

D. Ink is decomposed by most acids; which
separate the oxyd of iron from the gallic acid, in con-
sequence of a stronger affinity. Henece, ink stains
are removed by dilute muriatic acid, and by some
vegetable acids. = Hence, also, if, to a saturated
solution of sulphate of iron, there be added an.
- excess of acid, the precipitale no longer appears
on adding infusion of galls. et

E. Ink is decomposed by age, partly in conse-
quence of thé further oxydation of the iron, and
partly, perhaps, in consequence of the decay, or
escape, of the acid of galls. Hence ink-stains

enerate into iron moulds; and these last are -

immediately produced, on an inked spot of linen,
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when washed with soap, because the alkali of the' =

soap abstracts the gallic acid, and leaves only an
oxyd of iron. | :

F. Ink is decomposed by oxygenated muriatic
acid, which destroys the gallic acid, and the
resulting muriatic acid dissolves the oxyd of ‘iron.

7. Tron is dissolved by water impregnated with -

carbonic acid. A few iron filings when added to a
bottle of agrated water, and occasionally shaken up,
impregnate the water with this' metal. The
solution is decomposed by boiling, and in a less
degree by exposure to air. i

- 8. Iron combines with sulphur. (A) A paste of
iron filings, sulphur, and water, if in sufficient
quantity, will burst into flame. (B) A mixture of
one part of iron filings, and three parts of sulphur
accurately mixed, and melted in a glass tube, at
the moment of union, exhibit a brilliant combus-

tion. (C) This sulphuret of iron rapidly decom-

poses oxygenous gas. (D) When diluted sulphuric

or muriatic acid is poured on it, we obtain sul- |

phurated hydrogen gas.
L ~ ArT. XXIV. CoPPER.

- 1. Copper is oxydated by air. This may be
shewn by heating one end of a polished bar of
copper, which will exhibit various shades df colour;
according to the force of the heat. |

2. Copper does not decompose: water, even with
the assistance of heat. T [N

3. It combines with strong sulphuric acid, in a
boiling heat, and affords a blue salt called sulphate
of copper. (A) Sulphate of copper is a regularly
crystallized salt, easily dissolved by water.  (B) The

solution is decomposed by pure and carbonated.
alkalis. © The former however redissolve-the precis-

e i a
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~pitate.  Thus, on adding pure liquid ammonia toa
solution'of sulphate of copper, a precipitate appears,
which, on a farther addition of the alkali, is redis-
solved, and affords a beautiful bright biue solu-
tion. (C) The sulphate of copper 1s decomposed.
by iron. In a solution of this salt immerse a po-
lished plate of iron. The iron will socn acquire a
covering of copper in a metallic state./ |
. 4. Copper dissolves readily in nitric acid, with
a disengagemen of nitrous gas. The salt, resulting
from this combination, has the singular property of
dennt_ating_with tin. See page 5, D..

5. Copper is soluble in muriatic acid,. with the
aid of heat. | -

. 6 When. corroded by vinegar, it forms verdi-
rise. |
:g 7. Copper. combines with sulphur. A mixture
of three parts of copper filings, and one part of
sulphur, when melted in a glass tube, exhibits a
combustion, more brilliant than that of iron and
sulphyr. |

Art. XXV, L-n:an..k

1. Lead, when melted, and exposed to the action
of the air, becomes covered with a pellicle of oxyd.
By long continued exposure to heat, it is converted
- mto oxyds of different colours, This oxydation it
is difficult:to exhibit on a small scale. The oxyds of
lead may, therefore, be examined as they are found
in the shops, in the states of minium or red lead ;
massicot ; and litharge.

2. The oxyds of lead give up their oxygen, on
the application of heat. When distilled in an
- earthen retort, they afford oxygenous gas; and still
-more readily, when distilled with the sulphuric

- acid. :
3. Ofall the acids, the nitric acts most strongly
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on lead, nitrous gas being dlsengaged during” the-
selutmn

4. The muriatic and sa]phurlc acids decompose-
nitrate of lead,. and form a difficultly soluble muriate:
and sulphate.

5. The oxyds of lead decompose murmte of soda.

Mix two parts of finely powdered red lead with
one of common salt ; and form the two into a paste
with water, adding more occasionally, as the mix-
ture becomes dry The alcali will {)e disengaged,

and the muriatic acid will unite with the oxyd Of |

lead. Wash off the- alcali; dry the white mass;
and fuse it in a crucible. It will form the pigment,
called mineral or patent }reilow.

6. Lead, when exposed to the vapour of vinegar,
is slowly carmded into a white m.yd or rathes
carbonate, This, when dissolved in distilled vi-
negar, and crystallized, forms acetite of lead, or

sugar of lead. This acetite of lead, and mdeed all -

the soluble salts of lead, are decompesed by sul=
phurated hydmgen as. Hence characters, written

i

with acetite of lead,become legible on exposure to.

sulphurated hydrogen gas.
Art XEVE TN,

The properties of tin must be examined in the
state of blozk tin; what is-commonly known by the
name of tin, bemg nothing more than iron pl};tes,
with a thin covering-of this metal.

1. Tin melts on the application of a moderate
heat ; by a long continuance of which, it is converted
into a grey powder. This Dwder, when mmed
with pure gfass, forms a whlte enamel, :

2. Tinisnot oxyded by exposure to air with tha
_concurrence of moisture, a property which is the

ﬁ:nuncla,tmn of its use in covering iron. . :

L
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‘together in a crucible eight parts of bismuth, five of
lead, and three of tin; or three of bismuth, one of
Jead, and five of tin. The result is a2 compound,
which will be found to melt in a heat less than that
‘of boiling water; and which will even fuse, under
the surface of hot water. ’

| ART. XXiIrI. ARSENIC,

1. Arsenic, as itis to be found in the shops, occurs
in the state of a white oxyd, from which the metal
may be obtained by the following process. Mix
two parts of the white oxyd with one part of black
flux,* and put them into a crucible. Invert, over
this, another crucible ; lute the two together, with a
little clay and sand; and apply a red heat to the
lower one. The arsenic will be reduced, and will
be found lining the inside of the upper crucible, in a
form of metallic brilliancy. '

- 2. Arsenic i1s oxyded by mere exposure to the |
air. It soon becomes tarnished, and loses its metallic’
lustre. ot ’ '
3. Tt is volatile. When laid on a heated iron, it
‘evaporates in the form of a white smoke, and emits a
-strong smell of garlic. | 0y

4. Tt is acted on byall acids. :

5. It gives a white stain to copper. Let a hittle
-of the metallic arsenic be put between two small
plates of copper; bind these closely together, by
iron-wire; and heat them in a fire. The inside of
the copper plates will be stained white by the
-arsenic. | -

6. The white oxyd of arsenic is soluble in water,
which dissolves about 5 of its weight. :

- % Black flux is formed by detonating, in a erucible, one
patt of nitre with two of cream of tartar.
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regulus is pulverized and distilled with twice -its

weight of oxygenated muriate of mercury, a com-

pound comes over, into the receiver, of oxygenated
muriatic acid and antimony, formerly termed, from its
thick consistence, butter of antimony. From this,

a white oxyd -of antimony is precipitated by the

mere affusion of water, which .was formerly called
Algaroth’s powder. This powder, by solution in the
acidulous tartrite of potash, afferds a tartar emetic

of certain efficacy.

6. If the crude sulphuret of animony be boiled

with solution.of pure potash; the solution, on cool-
ing, deposit a substance formerly termed Kermes

muneral.

Arr. XXV. MANGANESE.

1. Manganese never occurs in a metallic state;
the black substance, known by that name, being
a compound of manganese, witha large proportion of
oxygen. The metal is obtained by mixing this
oxyd, finely powdered, with pitch ; making it into a
ball ; and putting this into a crucible, with powdered
charcoal, <% of an inch thick on the sides, and % of

an inch deep at the bottom. The empty space1s
then to be filled with powdered charcoal; a cover
is to be luted on; and the crucible exposed, for one

hour, to the strongest heat that can be raised.

9. This metal is of a dusky white colour, and
bright and shining in its fracture. When exposed
to the air, it soon crumbles into ‘a blackish :brown
powder, in consequence of its oxydation.

-I-."-- - i
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3. The metal is soluble in acids, but most readi?r in &
the nitrous.” It is precipitated by alkalis, in theform

of a white powder. | |

4. The black oxyd of manganese gives .up-_i't5>
axygen, when distilled alone in a retort ; or stil.
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*ehis is'rendered moist by the spirit, and afterwards
~distilling  oft' the alcohol with a very gentle heat.

1. Alcohol is considerably lighter than water.

2. It unites chemically with water, and caloric
is evolved during the combination. A contraction
“of bulk, also, ensues. Hence a pint of water, and
a pint of alcohol, after admixture, and when perfectl
eold, are found to occupy a less bulk than two

ints. |
’ 3. It is inflammable. During its ‘combustion
carbonic acid is generated, and a quantity of water
exceeding in weight the original weight of the
alcohol. An ingerious apparatus proving this, is
figured in Lavoisier’s Elements, plate IX. fig. 5.

4. Alcohol is the best 'solvent - of .resins, and
essential oils, gy :

5. By distillatien-with 'such acids, as readily give
up their oxygen, alcohol is chan(%ed into ether.
Thus equal parts of sulphuric acid and of alcohol,
mixed together very- cautiously, by adding small
portions of acid repeatedly to the alcohol, give, on
distillation, the liquor’ termed ether. It may be
formed, also, by means of the nitric or oxygenated
-muriatic acids,

ETHER.
1. Ether is extremely light’ its specific gravity
‘being even considerably less than that of alcohol.

2. It 1s not miscible with water ; and, when these
two fluids are shaken together, the ether, on stand-
ing, always rises to the surface. '

- 8. It 1s extremely volatite. A few drops eva-

porate almost instantly from the palnr of the hand.

_ 4. During its evaporation, a considerable degree

of cold is produced. This may be shewn by moist-

ening, repeatedly, the bulb of a thermometer with

g&her, and exposing’it to the air, See also Art. 1I.
0. 12, |

L
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5. Ether, at the temperature of 1047, exists
the state of a gas. This may be shewn by filling
a jar.with water of this temperature, and inverting
it in a vessel of the same. Then, introduce a little
ether, by means of a small glass tube, closed at
one end, The ether will rise to the top of the
jar, and, in its ascent, will be changed into gas.

. 6. Ether is changed into a gas, by diminishing
the weight of the atmosphere. Into a glass tube
about six inches long, and half an inch diameter,
put a tea spoonful of ether, and fillup the tube with
water. Then, pressing the thumb on the open end
of the ‘tube, place it, inverted, in a jar of water.
Let the whole be -set under the receiver of an air
pump, ;and the air exhausted. The ether will be
changed inte -gas, which will expel the water
entirely from the tube. On re-admitting the air
into the receiver, the gas is again .condensed into a
liquid form. - et
' 7. The gas, produced by 'the volatilization of
ether, is inflammable. Fill a small and -very strong
vial with oxygen gas, and 1@fall into it a drop of
ether. On contact with the flame of a candle, 2
loud explosion will take place.

Acerous Acin.

1. Common vinegar, purified by distillation, may
be taken as an example of acetous acid. |
2, The acetous acid amay .be concentrated, by
exposure to cold, which congeals the water sooner
than the real acid, and affords a mean of separa-
ting it. | |
3. Acetous acid unites with alkalis, earths, and
metallic oxyds. o iRaE |
A. When potash, saturated with this acid, is
evaporated to dryness, the salt assumes a black
[
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colour. On being re-dissolved, however, and again:
evaporated, the salt is obtained white, and, when
fused and suffered to- cool, .affords the acetite of
potash, {3

This salt strongly attracts moisture from the aig;.
and 1s very soluble in water. When exposed to a
pretty strong heat, 1t 1s decomposed ; carbonic acid
and carbonated hydrogen gasses come over;.and i
the retort there remains a mixture of carbon with
carbonate of potash. |

When this salt is distilled, with half its weight
- of sulphuric acid, - the vegetable acid is ez-{pellef in-
a very concentrated form, .and is then termed.

AceTic Acibp.-

1. This acid has'a very strong taste, and a most”

pungent smell. ; S e .
2. It is very volatile; and is inflammable when-
heated, taking fire on the- a?pmach of a lighted
paper, and burning like alcohol.
- 8. It unites with .alcalis, and the solutions, when
evaporated, do not become black. Hence it is
probable that the change of acetous into acetie acid
depends in' great measure on the separation of
carbon. - - |

4, This acid may be obtained from the acetite of
copper by distillation per se. | s ol
5. The acetie acid, in the temperature of 38° of
Faht.,. congeals or becomes glacial; and again
liquefies at 59°. ' '

6. When distilled with alcohol it affords an ether;
termed acetic ether, ’

The acetous acid may be, also, combined with
oxyds of lead and of copper. Lead corroded into a
white oxyd, or rather carbonate, by the fumes of
vinegar, forms - cerusse or white lead, which, when.
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dissolved in distilled vinegar, and crystallized, comn-
stitutes the acetite or sugar of lead. This salt is not*
decomposed, without the addition of sulphuric acid. |
Copper, corroded in a similar manner, affords verdi-
gris, which when dissolved in distilled vinegar, affords
a crystallizable salt, called acetate of copper. From
shis” the acetic acid may be separated by distillation
per se.

ArT., XXIX. ANIMAL SUBSTANCES..

1. Awniwar JELLY.

Animal jelly may be extracted from most of the-
soft parts of animals, and even from bones, by long;
continued boiling. It forms the basis of soups,.
broth, &c. and imparts to these their nutritious
properties. :

it isreadily soluble in warm water;-and con-
geals, when cold, into a cohesive substance, which -
may again be dissolved by water. It becomes
sour, when exposed to the influence of the air,
When eva{mrated to dryness, it forms portable soup;
glue, isinglass; &¢.. ' '

2. ANIMAL ALBUMEN. -

The white of an egg may be employed, in exhibit-.
ing the ualities of animal albumen.

A -f'ﬂbumen is insoluble in water, even at the
boiling temperature.

B. 1t is soluble in pure alcalis, and is precipitated
again by the addition of acids.

C. It is coagulated, hy the temperature of 160°;
into a solid cohesive mass ; and also, by acids, oxyds,
and alcohol. The coagulum, thus produced, 1s only.
soluble in alkalis, and during the solution ammonia
is evolved.

D. On exposure to air, it passes to the putre-.
factive state. : |
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this conversion, it is only necessary, to confine the -
fleshy part of an animal, in a box with several holes:
in jt, under the surface of a running stream. Whenv
thus confined, the change takes place spontaneously:
in the course of a few months. But it-may be ac--
complished, much sooner, by digesting animal muscle -
in strong nitric acid, and washing off the acid by

water, as soon as the change has ensued. The:
spermaceti, thus obtained, may be bleached, by

exposure to the oxygenated muriatic acid gas. |

ANimMar Acibs.

Of these, I shall mention none except the prussic -
acid, as being the only one likely to be the subject
of experiment.

The prussic acid is formed in animal matters,
when exposed to a high temperature. Let blood
be evaporated to dryness, and let the dried blood be -
mixed with an equal weight of * carbonate of potash,
and the mixture be exposed to heat in a crucible,
two thirds only of which are filled. The crucible is
to have a cover applied, and the heat must be kf:{)f._
up till the flame ceases to proceed from the materials.
By this operation, the prussic acid is formed, and :
combines with the potash. The prussiate of potash
is next to be washed off, by repeated affusions of
water; and mixed with a solution of sulphates of |
iron and alumine.. The precipitate, thus formed, .
when washed with muriatic acid will assume a
beautiful blue colour, which is owing to a combi- ..
nation of -prussic acid with oxyd ﬂfg iron. This .
prussiate o-F iron has the properties already describeds
page 102, No. 5.

The prussic acid may be obtained, in a separate .
state, by the process, described in Chaptals.
Elements, Vol. 11,
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PART 1I.

DirecTioNS FOR EXAMINING Miverar Wa-.
TERS, AND MINERAL BODIES IN GENERAL.

Tae complete and accurate analysis of mineral
waters, and of mineral bodies in general, is one of
the most difficult subjects of chemical manipulation ;

and requires a very extensive-acquaintance with the -
properties and habitudées of a- numerous class of
substances. Long and attentive study of the science

is, therefore, essential to qualify any one for under-

taking exact and minute determinations of the pro-,
portion of the component parts -of “bodies. = Such

minuteness, however, is scarcely ever required, in the

experiments that are subservient to the ordinary

purposes of life; a general knowledge of the com-

position of bedies being sufficient to-assist in direct-

ing the most useful applications of them. I shall

not attempt, therefore, to lay down rules for accurate

analysis; but shall only describe such experiments,

as are suited to afford an insight into the kind, but-
not to decide the exact proportion, of the constituent

principles of natural waters, and of mineral sub-.
stances in general.

Sect. I. ExamiNaTioN oOF MINERAL WATERS.

Water is never presented by nature in a state of
complete purity. Even when collected as it descends
in the form of rain, chemical tests detect in it a
minute proportion of foreign ingredients. And
when it has been absorbed by the earth ; has
traversed its different strata; and is returned to us .
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Paper stained with the juice of the march violet,.
or. with that of radishes, answers a similar purpose..
In staining paper for the purposes of a test, it must
be used unsized ; or-if sized, it must previously be
washed with warm water ; because the alum, which
enters into the composition of the size, will other-
wise change the vegetable colour to red.

In the Philosophical Magazine, Vol. I p. 180,
may be found some recipes for other test liquors;
invented by Mr. Watt.

Infusion. of litmus-is a test of most uncombined
‘aeids. |

(1) If. the water, under examination, reddens
the unboiled, but not the boiled water; or 1if the
red colour, occasioned by adding the infusion to a
recent water, does not return to blue on boiling, we
may infer that the acid is a volatile one, and most
probably the carbonic acid. Sulphurated hydrogen
gas, dissolved in water, also reddens litmus, but not
after boiling. |

(2) To ascertain whether the change be produced
by carbonie acid, or sulphurated hydrogen, when
experiment shews that the reddening cause is volatile;,
add a little lime water. This, if carbonic acid be
present, will occasion a precipitate, which will
dissolve, with effervescence, on adding a little
muriatic acid. Sulphurated hydrogen may, also,
be contained in the same water, which will be
ascertained by the tests hereafter to be described.

(3) Paper tinged with litmus is, also, reddened
b"ly the presence of carbonic acid, but regains its
blue colour on drying. The mineral and fixed
acids redden it permanently. That these acids,
however, may produce their effect, it 1s necessary.
that they should be present in a sufficient proportion..
(See Kirwan on Mineral Waters, p. 40:)
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II. InrusioN orF LiTMUsS REDDENED BY
VINEGAR—SPIRITUOUS TINCTURE OF BrRAZIL
Woop —TiNcTURE o0F TURMERIC—AND

"PAPER STAINED WITHEACH OF THESE THREE
SUBSTANCES.—SYRUP OF VIOLETS.

All these different tests have one and the same-
object. :

(1) Infusion of litmus reddened by vinegar, or
litmus paper reddened by vinegar, has its blue
colour restored by pure alcalis and pure_earths, and
by carbonated alca}l)is-»and.earths,..

(2) Turmeric paper and tincture are changed to a-

reddish brown by alcalis, whether pure or car~-
bonated, and by pure earths, but not by carbonated:
earths. :
. (3) The red infasion of brazil wood, and paper
stained with it, become blue by alcalis and earths,and
even by the latter when dissolved by an excess of
carbonie acid. In the last mentioned case, however, .
the change will either cease to appear, or be much.
less remarkable, when the water has been boiled.-

(4) Syrup of violets when pure is, by the same -
causes, termed green ; as is also paper stained with-
the juice of the violet or with radishes.

III. Tincrure or GALLS..

Tincture: of galls: is the test generally employed -
for discovering iron, with all the combinations of
which 1t produces a black tinge, more or less
ntense according to the quantity. =By applying this-
test before and after evaporation or boiling, we may
know whether the iron be held in solution by car--
bonic acid, or a fixed acid; for | |

(1) If it produce its effect before the application:
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‘appears, 'and the smell of the water becomes less
~disagreeable.

'VI. Oxavric Acip, AND OXALATES.

This acid is a most delicate’ test* of lime, which
it separates from all its combinations.

(1)-If a water, which is precipitated by oxalic
acid, become milky on adding a watery 'sﬂfutiﬁn"‘uf
-carbonic acid, we may infer that pure lime (or
‘barytes, which has never yet been found pure in
‘waters) 1s present. " |
- ~(2) Ifthe oxalic acid occasion a precipitate, before
‘but not aﬂerbﬂiling, ‘the ‘lime 1s dissolved byan
excess of carbonic acid ;

(3) If after boiling, by a fixed acid. A consi-
derable excess of any of the mineral acids, however,
prevents the oxalic acid from occasioning a preci-
pitate, even though lime be present, because some
acids decompose the oxalic, and others, dissolvi_ndg
the oxalate of lime, prevent it-from appearing. (Vid.
Kirwan on Waters, p. §8.) :

The -oxalate of ammonia, or of potash, (which
may easily be formed by Satura,-tin% their respective
'tzar{ﬂnaies ‘with a ‘solution of oxalic acid) are not
liable to the above objection ; and are preferable, as
re-agents, to the uncombined acid.

VII. Pure Arxaris, AND CARBONATED
ALKALIS.

(1) The pure fixed alkalis precipitate all earths,
and metals, whether-dissolved by volatile or’ fixed
-menstrua; but only an certain states of dilution;
for example, sulphate of alumine may be present-in
‘water, in the proportion of 4 grs. to 500, without
‘being discovered by pure fixed alcalis, As the
:alkalis precipitate so many substances, it is evident,
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drops of the same acid, in which the silver is
dissolved.

(3) The nitrate and acetite of silver are decom-
posed by the sulphuric and sulphureous acids ; but
this may be prevented by adding, previously, a few:
drops of nitrate or acetite of barytes, and, after
allowing the precipitate to subside, the clear liquor
mav be decanted, and the solution of. silver be
added. Should a precipitation now take lace, the
presence of muriatic acid, or some one 'ofP its com-
binations, may be suspected.

(4) The solutionsof silver are, also, precipitated
by sulphurated hydrogen and by sulphurets ; but the
precipitate is then reddish, or. brown, or black ; or
it may be at first white, and afterwards becomes
speedily brown or black. It is soluble in dilute
nitrous acid, which is not the case, if occasioned by.
muriatic or sulphuric acid. =~ .

(5) The solutions of silver are precipitated by
extractive matter ;- but in this case, also, the preci~
pitate is discoloured, and'is soluble in nitrous acid.

XIII. NITRATE AND AcCETITE OF LEAD.

(1) Acetite of lead, the most eligible of these
two tests, is precipitated by sulphuric and muriatic
acids, but as of both these we have much better
indicators, 1 do not enlarge on its application to this

urpose. .

(2) The acetite is also a test of sulphurated
hydrogen and of sulphurets of alcalis, which
occasion a black precipitate; and it a paper, on
which characters are traced with a - solution of
scetite of lead, be held over a portion of water.
containing sulphurated hydrogen, they are soon
rendered visible. i "-

(3) The acetite of lead is employed in the dis=



























145
 The great variety of mineral bodies, which nature
presents in the composition of this globe, have been
classed by late writers under a few general divisions.
They may be arranged under four heads. 1st. Earths.
2dly. Salts. 3dly. Inflammable fossils—and 4thly.
Metals, and their Ores.

Earrtus. The formation of such a definition of
earths, as would apply exactly to the bodies defined,
and to no others, is attended with considerable
difficulty, and indeed has never yet been effected.
It would lead me into too long a discussion, te
comment, in this place, on the definitions that have
been generally offered, and to state the grounds of
objection to each of them. Sensible, therefore, that
I am unable to present an unexceptionable character
-of earthy bodies, I shall select such an one, as may
be sufficient for the less accurate purpose of general
distinction. < .

“ The term earth,” says Mr. Kirwan, ¢ denotes
a tasteless, inodorous, dry, brittle, uninflammable
substance, whose specific gravit}r does not exceed
4.9. (i.e. which is never five times heavier than
water), and which gives no tinge to borax in fusion.”
After stating some exceptions to this definition,
afforded by the strong taste of certain earths, and the
solubility of others, he adds. ¢ Since, however, a
line must be drawn between salts and earths,
T think it should begin where solution is scarce
perceptible ; salts terminating, and earths, in strict-
ness, commencing, where the weight -of the water,
requisite for the solution, exceeds that of the
solvend, 1000 times. But, not to depart too widely
from the commonly received import of words that
are in constant use, substances, that require 100
‘times their weight of water to dissolve them, and
have the other sensible properties of earths, may be
%0 styled in a loose and popular sense,” |

N
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The simple, or primitive earths, are those which
cannot be resolved into more remote principles,
Such are lime; argill, magnesia, &c. {

The compound earths are composed of two or
more primitive earths, united chemically together.
Sometimes, the union of .an earth with an acid
‘constitutes what is vulgarly called an earth, as in
the examples of sulphate of lime, fluate of lime, &c.

Savrrs. Under this head, Mr. Kirwan arranges
“all those substances, that require less than 200
times their weight of water to dissolve them.” This
description, though by no means so.amply charac-
teristic of the class of salts, as to serve for an exact
definition, 1s sufficient for our present purpose.

“““By InrLaMMABLE Fossivs,” the same author
observes, ‘ are to be understood all those, of
‘mineral origin, whose principal.character is inflam-
mability, a criterion, which excludes the diamond
and metallic substances, though, also, susceptible of
combustion.” |

MerarLric SussTANcEs are so well charac-
terized by external properties, as not to require any
definition. ¢ Those, on which nature has bestowed
their proper metallic appearance, or whichare alloyed
only with other metals or semi-metals, are called
native metals.  But those that are distinguished, as
- they commonly are in mines, by combination with
some .other unmetallic substances, are said to be.
mineralized. The substance that sets them in that
state is called a mineralizer, and the compound of
both are ore.” Thus,.in the most common ore of
copper, this metal is found oxydated, and the oxyd
combined with sulphur. The copper may be said
to be mineralized b oxygen and sulphur, and the
compound of the three .bodies is called an ore of
copper,
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MEeETHOD OF EXAMINING A MINERAL, THE
COMPOSITION OF WHICH IS UNKNOWN..

A mineral substance presented to our examina-
tion, without any previous knowledge of its com-
position, should-first be referred to one of the above
four classes, in order that we may attain a ge-neraly
knowledge of its nature, before proceeding to
analyze it minutely. |
- 1. Toascertain whether the unknown mineral con-
tains saline matter, let 100 grains or any other determi-

~ hate quantity, in'the state of fine powder, be put into

~ a bottle, and shaken up repeatedly with 30 times its
weight of water, of the temperature of 120 or 130°.

- After having stood an houror two, pour the contents
of the bottle ona filtering paper, previously weighed,.
and placed on a- funnel. When the water has
drained off, dry the- pewder on-the filtre, in a heat
of about 212°; and, when dry, let the whole be

dccurately weighed. If the ‘L"U"E:'liht be considerably
less than the joint weight of the powder before
digestion and the filtering paper, we may mfer that
some salt has been dissolved, and the decrease of
weight will indicate its quantity. |

 In certain cases, it may be adviseable to use

- Yepeated portions of boiling water, when the salt,
suspected to be present, is difficult of solution.

Should the mineral, under examination, be proved,
by the foregoing experiment, to contain much salt,
the kind ang proportion must next be determined,

- by rules which will hereafter be laid down.

II. The second. class, viz. earthy bodies, are
distinguished by their insolubility in water ; by their
freedom from taste; by their uninﬂammagilily 3

~ and by their specific gravity never reaching 5. If]

therefore, a mineral be insoluble in water, when
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tried in the forgoing manner; if it be not consumed:
citiier wholly or in considerable part by keeping-it,.
for some time, ona red hot iron ; we may conclude
that it is neither a salt nor an inflammable body.

I11. The only remaining class, with which it can be
confounded, are ores of metals, from many of which
it may be distinguished,. merely by poising it in the
hand, the ores of metals being always heavier than
earths. Or if a doubt should still remain,.it may be
~weighed hydrostatically. The mode of doing this it.

may be proper to describe ; but the principle, on
which the practice is founded, eannot with pro-
priety be explained. bhere. Let the mineral be
suspended. by a piece of fine hair, silk, or thread,.
from the scaler of a balance, and weighed in
the air. Suppose it to weigga 250 gramns. Letit
next, (still suspended to the balance) be immersed.
in a glass of water of the temperature of 6c°. The
scale containing the weight will now preponderate.
Add, therefore, to the scale from. which.the mineral,
hangs, as many grain weights as are necessary to.
restore the equiligrium. Suppose that 50 grains are
necessary : Then, the specific gravity may be learnt
by dividing the weight in air by the weight lost.
in water. Thus in the foregoing case, 250 ==.50=5;
or a substance, which should lose weight in water
according to the above proportion, would be five
times heavier than water. It must, therefore, con-
tain some metal, though probably in no great quantity.
Any mineral, which, when weighed in the above
manner, proves to be 5, 6, 7, or more times heavier.
than water, may, therefore, be inferred to contain a-
metal, and may be referred to the class of ores.

IV. Inflammable substances are distinguished by
their burning away, either entirely or in considerable
part, on a red hot iron ; and by their detonating,
when mixed with pewdered nitre, and thrown mto
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rules, which will hereafter be given, for separating.
metals from eachother.

(d) Salts with. earthy bases.. If a solution of salt,.
in which prussiate of potash occasions no precipita-
tion, afford a precipitate on adding pure or carbonated.
potash, we may. infer, that a compound of an acid,
with some one of the earths, is present in the solution..
Or if, after prussiate of potash has ceased to throw
down a sediment, the above mentioned alcali precipi--
tates a further portion, we may infer that both earthy.
and metallic salts are contained in the solution. In the.
first case, add the alcaline solution, and when it has-
ceased to produce any effect, let: the sediment
subside ; decant the supernatant liquor ; and wash.
and- dry the precipitate. The earths may be
examined, according to the rules that will be given.
in the following article. Inthesecond case, prussiate
of potash must be added,as long as it precipitates
any thing ; and the liquor must be decanted from the
sediment, which is to be washed with distilled water,
adding the washings to what has been poured off.
The (i:canted solution must next be mixed with the
alcaline one, and the precipitated. earths reserved
for.experiment. By this. last process, earths and
metals may be separated from each other,

E. Neutral-salts.with alcaline bases, These salts
are not. precipitated either by prussiate or carbonate -
of potash. It may happen, however, that salts of
this class may be contained in a solution, along with.
metallic or-earthy ones. In this case, the analysis
becomes .difficult ; because the alcali, that 1s added
to precipitate the two last, renders it dificult to.
ascertain, whether the neutral salts are owing to this-
addition, .or were originally present. I am not.
aware of any method of obviating this difficulty,.
except the following. Let the metals be precipitated . |
by prussiateof ammonia ; and the earths by carbenate..
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of ammonia in a temperature of 180° or upwards,.in
order to ensure the decomposition of magnesian.
salts, which this carbonate does not effect in the cold.
Separate the liquor by filtration, and boeil it to dry-
ness. Then expose the dry massto sucha heat as.
is sufficient to expel the ammoniacal salts, Those,.
with basisof fixed alkali,. will remain fixed. By this
process, indeed,, it will be impossible to ascertain
whether ammoniacal salts- were originally present ;.
but this may be learned by adding, .to the salt under.
examination, belore- its solution in water, some pure
potash, which, if ammonia be contained in the salt,
will produce its pecaliar smell.. The vegetable and:
mineral alcalis may be-distinguished by adding to-
the solution, a little tartarous acid, which preci-
pitates the former but not the latter.
Havingascertained the basis of the salt, the acid will.
easily be discriminated. Muriated barytes will indicate
sulphuric acid ;. nitrate of silver the muriatic ; and.
salts containing nitric acid may be known by a
detonation ensuing on projecting them, mixed with.
powdered charcoal, into a red hot crucible.

1I. ExamMinaTIiON OF EARTHS AND STONES.

When a mineral,. the composition of which wes
are desirous to discover, resists the action of water,
and possesses characters that rank it among earthy-
bodies, the next object of enquiry is the nature 0&
the earths, that enter into its composition; m othep
words, how many of the simple earths, and which of
them, it may -contain. Of these earths, viz. silex,
alumine, magnesia, lime, strontites, and barytes,.
one or more, and sometimes all, may be expected,
in the composition of stones, besides a small propor-
tion of metals, to which the colour of the stone is-
owing, In general, however, it is not usual to find.
~more than four of the simple earths in one mineral..
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The ﬁewl}r discovered earths,. jargonia, glucine, &c.
occur very rarely.

- A stone, which is intended for chemical examina-
tion, should be finely powdered ; and care should be
taken that the mortar 1s of harder materials than the:
stone ; otherwise, it will be hable to abrasion, and
uncertainty will be oceasioned in the result of the
process. For solt stones, a mortar of Wedgwood’s
ware is sufficient ; but for very hard ones, one of
agate or hard steel 1s required ; and the stone should
be weighed both before and after pulverization, that
the addition, if any, may be ascertained and allowed
for. When a stone is extremely difficult to reduce-
to powder, it may sometimes be necessary to make
it red hot, and, while in this state, to plunge it into
cold water. By this treatment, it becomes brittle,.
and is aﬁerwarcf; easily pulverized.

- The chemical agents, employed. in the analysis of
stones, should be of the greatest possible purity.
To obtain them in this state, directions have been
given in the former part of this work. |

In treating of the analysis of stones, it may bhe
proper to divide them, Ist. into such as are soluble,.
either wholly or in part, and with effervescence, in
nitric or muriatic acids, diluted with five or six parts
‘of water; and 2dly. into such as do not dissolve in.
these acids. i

.o 1. Earths or stones,. soluble, with effervescence, in:

? -Wuf&d nitric or sulphuric acids. | -
-~ A. If it be found, on trial, that the mineral, under-

~examination, effervesces with either of these acids,.

let a. given weight, finely powdered, be digested
with one of them diluted in the above proportion,.
in a gentle heat, for two or three hours. Ascertain
the E::ss of weight, in the manner pointed out,.
page 147, and. filtre the solution,, reserving the:
wsoluble portion.
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B. The solution, when effected; may contain
lime, magnesia, alumine, barytes, or strontites.
To ascertain the presence of the two last, dilute an
aliquot part of the solution with 20 times its bulk
~of water; and add a little sulphuric acid, or, in

vreference, solution of sulphate of soda. Should a
white precipitate fall down, we may infer the
presence of barytes, of strontites, or of both.

C. To ascertain which of these earths, (viz.
barytes or strontites) 1s present; or, if both. are
contained in the solution, to separate them. from
each other, add sulphate of soda, till the precipitate
ceases ; decant the supernatant liquid 5. wash the
sediment on a filtre ; and.dry it. Then digest it
with four times its weight of pure carbonate of
Eﬂtash,,and a sufficient quantity of water, in a gentle

eat, during two or three hours. A double ex-
change of principles will ensue, and we shall obtain:
a caﬁmnate of barytes or strontites, or a mixture of
both. Pour, on these; nitric acid, of the specific
gravity 1.4, diluted with an equal weight of distilled
water, This will dissolve the strontites, but not
the barytes. To determine whether any strontites
has been take up by the acid, evaporate the solution
to dryness, and. dissolve the dry mass in alcohol..
This alcoholic solution, if it contain nitrate of
strontites, will burn with a deep blood.red flame.

Barytes and strontites may, also, be separated
from each other, in the following manner. To a.
saturated solution of the two earths in an acid, add.
prussiate of potash, which, if pure, will occasion no,
immediate precipitation ; but after some time, small
and insoluble crystals will form on the surface of the
jar. These are the prussiated-barytes,-which may
be changed into. the carbonate by a red heat, con-
tinned with the access of air, 'tiﬁ the black colour
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disappears. The strontites may be afterwards
separated from the solution by carbonate of pot-
ash. ' |

A third method of separating strontites froms
barytes is founded on the stronger affinity of barytes,
than of the former earth, for acids. Hence, if the
two earths be present in the same solution, add a
solution of pure barytes (see page 90) till the pre-
cipitation ceases. The barytes will seize the acid,,
and will throw down the strontites. The strontitic
solution, in this case, should have no excess of
é;eidl;; which would prevent the action of the barytic’
earth. ’
~ D. The solution'(B), after the addition of sulphate-
of soda, may contain lime, magnesia, alamine, and.
some metallic oxyds. To separate the oxyds, addi
prussiate of potash, till its effect ceases, and filtre-
the solution, reserving the preeipitate for futare
éxperiments. ' |
- E. When lime, magnesia, and alumine are
}bton’t'a;ined' in the same solution, proeeed as fol-
OWS. : '
- (a) Precipitate the solution, previously‘made het,.
By carbonate of potash; wash the precipitate well,
and dry it. It will consist'of carbonates of lime,.
magnesia, and alumine. (b) The alumine may be-
sﬂpﬁra:ted, by digestion with: a solution of pure
. potash, which will dissolve the alumine, but not the
other:earths. (¢) To this solution of alumine, add
diluted sulphuric acid, till the precipitate ceases;.
decant the supernatant liquor; wash the precipitate
well with distilled water, and dry'it. Then expose
it to a low red heat, in a crucible; . and weigh it,
which will give the proportion of alumine. -
~ F, Magnesiaand lime, may be separated, by the
following process.. Evaporate the solution in nitrie:
or muriatic acid. to dryness. Weigh the dry mass,.
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and pouron it, n a t._gl‘:a;ss. evaporating dish;* more
than its own weight of strong sulphuric acid. Apply
-a sand heat, till the acid ceases to rise, and then raise
:the heat, soas to expel the excess of sulphuric acid.
Weigh the dry mass, and digest it in twice its
weight of cold distilled water. This will dissolve
‘the suiphate of magnesia, and will leave the sulphate
of lime, which must be put.on a fltre, washed with
a little more water, and dried in a low red heat.
To estimate the quantity of lime, deduct from the
weight of the sulphate, 59 per cent,
~ The magnesia is.next to be precipitated, from the
sulphate, by carbonate of potash, in-a heat approach-
.ng 212°; and the precipitate, after bemg well
awashed, must be dried, and calcined for an hour.
Its weight, after calcination, will give ‘the quantity
-of magnesia contained in the stone.

G. If magnesia and alumine only be contained
in a solution (the absence of lime being indicated
by the non-appearance of a precipitate, on adding
oxalate of ammonia), the two earths may be separated
by adding, to the cold solution, the,carbonate of
ammonia. -This will separate the alumine, which
-may be collected, washed, and dried. The magnesia,
.Imnaining in solution, may be precipitated by cars
‘bonate of potash; heat being applied, to expel the
«excess of carbonic acid.

H. The insoluble residue (A) may contain alumine,
silex, and oxyds of metals, so highly charged with
oxygen, as to resist the action of ‘nitric and muriatic
acids. ' ;

(a) Add cencentrated sulphuric acid, and eva-
porated todryness, in the vessel decribed, in the note

% The bottom of a broken florence flask answers this
purpose extremely well, and bears, without breaking, the
dheat necessary to expel the sulphuric acid. {0
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beneath. ‘On the dry mass poura fresh portion of the
acid ; boil again to dryness; and let this'be done,
repeatedly, three or four times. By this operation,
the alumine will be converted into a neutral sulphate
of alumine, which will be rendered easily soluble in
warm water, by adding a slight excess of acid.
Let the sulphate of alumine be washed off, and the
insoluble part be collected and dried. The alumine
may be precipitated, by carbonate of potash ; washed,
dried, and ignited ; and its weight ascertained.

(b) The oxyds (generally n% iron -only) may be
separated from the silex, m the following manner.
Let the insoluble part (a) be heated in a crucible
with alittle wax. This will render the oxyds soluble
in diluted sulphuric acid ; and the silex will be left
pure and white. Let it be washed; ignited; and
its weight ascertained, '

11. Stenes insoluble in diluted nitric and muriatic
acids. '

These stones must be reduced to powder, observ-
ing the cautions given in page 152.

I. Let 100 grains, or any other determinate
quantity, be mixed with three times their weight
of pure and drly potash. Put the wholeinto a crucible
of silver or platina, and add a little water. The
crucible, covered with a lid, must then be gradually
heated ; and as the materials swell and would borl
over, they are to be stirred, constantly, with a rod of
silver or platina. - When the moisture is dissipated,
and the mass has become quite dry, raise the heat,
as far as can be done without melting the crucible,
if of silver; and continue the heat, during half an
“hour or an hour. AP

The phenomena, that occur during this operation,
indicate, in some degree, the nature of the mineral
under examination. If the mixture undergo a per-
fectly liquid fusion, we may presume that the stone
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contains much siliceous earth 3 if it remain pasty
and opaque, the other earths are fo be suspected;
and, lastly, if it has the form of a dry powder, the
bulk of which has considerably increased, it is a
sign of the predeminance of alumine.

If the fused mass has a dark green, or brownish
colour, the presence of oxyd of iron is announced ;
a bright green indicates manganese, especially 1t
the colour be imparted to water; and a yellowish
green the oxyd of chrome. |

K. The crucible; being removed from the fire, is
to be well cleaned on the outside ; and set, with
its contents, in a porcelain or glass vessel, filled
with hot water, which is to be stirred, and renewed
occasionally, till the whole mass is detached. The
water dissolves a considerable part of the compound
of alumine and silex with potash, and even the whole,
if added in sufficient quantity. oy

L. To the solution (K),and the mass that has resisted
solution, in the same vessel, add inuriatic acid.
The first portions of acid will throw down a flocculent.
sediment, which consists of the earths that were
held dissolved by the alkali. Then, an effervescence
ensues ; and a precipitate occurs, which is no sooner
formed than it 1s dissolved. Lastly, the portion, that
resisted the action of water, is taken up, silently
if it contains alumine, and with effervescence il it
be calcareous earth.

M. From the phenomena, attending the action of
muriatic acid, some indications may be derived. It
the solution assume a purplish red colour, itisa sign
of oxyd of manganese ; an orange red shews iron;
and a gold yellow colour betokens chrome. Free-
dom from colour proves that the stone contains no
metallic ingredients. o

N. When the solution is complete, it is to be
evaporated to dryness in a glass vessel; but if any

o
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thing resist solution, it must be heated:as before (1.)
with potash. When the liquor approaches to dry-
ness, it assumes the form of a jelly, and must then
be diligently stirred till quite dry. '

O. (a) Let the dry mass be digested in a gentle
heat, with three or four pints or even more of
distilled water ; and filtered. (b) Wash what
remains on the filtre, repeatedly ; till the washing
cease to precipitate the nitrate of silver; and add
the washings to the filtred liquor. (c) Let the
residue on the- filtre be dried, and ignited in a
crucible, Its weight shews the quantity of silex.
If pure, it should be perfectly white ; but if it have
arg colour, an admixture of some metallic oxyd is
indicated. From this, it may be purified by digestion
in muriatic acid ; and may again be washed, ignited,
and weighed.

P. The solution {O), which, owing to theaddition of
the washings will have considerable bulk, is next to
be evaporated, till less than a pint remains; car-
bonate of potash must then be added ; and the liquor
must be Eeated during a few minutes. Let the
precipitate, occasioned by the alcali, subside ; decant
the liquor from above it; and wash the sediment,
repeatedly, with warm water. Let it then be put on
a filtre and dried.

Q. Thedried powder may contain alumine, lime,
magnesia, barytes, or strontites; besides metallic
oxyds; which may be separated from each other by
the rules already given. :

R. It may be proper to examine the solution (P)
after the addition of carbonate of potash; in order
to discover, whether any and what acid, was con-
tained in the stone.

(a) For this purpose, let the excess of alcali be
neutralized by muriatic acid ; and the liquor filtered.

(b) Add, to a little of this liquer, a solution of
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muriated barytes. Should a copious precipitate
ensue, which is insoluble in dilute muriatic acid,
the presence of sulphuric acid is detected. . And if
much barytes, strontites, or lime, has been found in
the precipitate Q, we may infer the presence of a
sulphate of one of these three earths.

 (¢) If, on mixing the liquid (a) with the solution
of muriated barytes, a precipitate ensues, which is
soluble in muriafic acid, the phosphoric acid may be
known to be present; and if lime be, also, found,
the phosphate of lime is indicated. ;

(d) Toa portion of the liquor (a) add a solution
of muriate of lime, till the precipitate, if any, ceases.
Collect this precipitate, wash it, dry it; and pour
on it a little sulphuric acid. Should acid fumes
arise, the fluoric acid may be suspected. To ascertain
its presence decisively, distil a portion of the preci-
pitate with half its weight of sulphuric acid. The
flioric acid will be known by its effects on the retort,
and by the properties described, page 86. |

S. The method of separating, from each other,
_ the metallic oxyds, usually found as the colouring
ingredients of stones, remains to be accomplished.

(a) Let the precipitate, by theprussiate of potash
(D) be exposed to a red heat; by which the prussic
acid will be decomposed. The oxyds, thus obtained,
if insoluble in dilute nitric or muriatic acid, will
be rendered so by again calcining them with the
addition of a little wax or oil. e

(b) Or the process may be varied by omitting the
precipitation by prussiate of potash, and proceeding
as directed, E. page 154.

The oxyds will remain mixed with the magnesia
and lime ; and after the addition of sulphuric acid,
will be held in solution by that acid, along with
‘magnesia only. .

In both cases, the same method of proceeding
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may be adopted, such variation only being necessary,
Ias 1s occasioned by the presence of magnesia in the
atter, .

(c) To the solution (a or b), containing several
metallic oxyds dissofved by an acid, add a solution
of crystallized carbonate of potash, as long as any
precipitation” ensues. This will separate the axydjsr
of iron, chrome, and nickel; but the oxyd of
manganese, and the magnesia, if any be present,
will remain dissolved.

(d) Magnesia, and oxyd of manganese, may be
serarated, by adding to their solution (¢) the hydro-
sulphuret of potash (see p. 59, F.), which will
throw down the manganese, but not the magnesia,
The precipitated manganese must be calcined with
the access of air; and weighed. The ma nesia
may afterwards be separated by solation oafg pure
potash ; and when precipitated, must be washed,
dried, and calcined. -

- (¢) The exyd of chrome may be separated, from
those of iron and nickel, by repeatedly beiling the
three, to drymess, with nitric acid. This will acidify
the chrome, and willrender it soluble in pure potash,
which does not take up the other oxyds. From this
combination with potash, the chromic oxyd may be
detached, by adding muriatic acid, and evaporating
the liquor, till it assumes a green colour. Then,
on adding a solution of pure. potash, the oxyd of

chrome will fall down, because the quantity of
oxygen, required for its acidification, has been
separated by the muriatic acid. s

(f) The oxyds of iron and nickel are next to be
dissolved in muriatic acid; and to the solution, pure
liquid ammonia is to be added, till there is an evident
excess of it. The oxyd of iron will be precipitated ;
and must be dried and weighed. The oxyd of
nickel remains dissolved by the excess of ammeonia,
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to which it imparts a blue colour. It may be
separated by evafmrating the solution to dryness, and
dissolving the salt.

The analysis of the stone is now completed, and
its accuracy may be judged, by the correspondence
of the weight of the component parts, with that of
the stone, originally submitted to experiment.

It may be "proper to observe, that certain stones,
which are not soluble 1 diluted nitric and muriatic
acids, may be decomposed by an easier process than
that decribed A. Among these, are the compounds
of barytes, strontites, and lime, with acids, -:.hi'eﬂj,r
with the sulphuric, fluoric, and phosphoric. The
sulphates of barytes, strontites, and lime; the fluate
of lime; and the phosphate of lime, are all found
native in the earth, and, except the last, are all
insoluble in the above mentioned acids. They may
be known generally by their external characters,
The compounds of barytes and strontites have a
specific gravity greater than that of other earths, but
inferior to that of metallic ones. They have,
frequently, a regular or crystallized form ; are more
or less transparent ; have some lustre ; and their
hardness is such as does not prevent their yielding to
the knife. The combinations of lime, with the above
mentioned acids, are distinguished by similar charac-
ters, except that they are much less heavy. To the
minerologist, the outward formand characters of these
stones are suffi¢ient indications of their composition.

Instead of the fusion with alcali, an easier
process may be recommended. Let the mineral,
under examination, be reduced to powder, and be
digested, innearly a boiling heat, during one or two
hours, with three or four times its weight of carbonate
of potash, and a sufficient quantity of distilled water:;
The acid, united with the earth, will quit it, and
pass to the potash; while the carbonic acid will

03
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feave the alcali, and combine with the éarth, We
shall obtain, therefore, a compound of the acid of
the stone with potash, which will remain in selution, -
while the carbonated earths will form an inseluble
precipitate. The solution may . be assayed, to
-discover the nature of the acid, according to the
formula I; and the earths may be separated from
each other by the processes B, &e.

NS i ngegQing rules for analysis, I have omit-
ed the mode of detecting and separating glucive ;
because this earth is of very rare occurrence. When
alumine and glucine are present in a mineral,
they may be separated, from the precipitate (E.a.)
by pure potash, which disselves both these earths,
A suflicient quantity of acid is then to be added to
saturate the alcali ; and carbonate of ammenia is to -
be poured in, till a considerable exeess of this
carbonate is manifested by the smell. Thealumine
as thus separated ; but the glucine, being soluble in
the carbonate of ammenia, remains dissolved, and

anay be precipitated by boiling the solutien.

{I. The presence of potash (which has lately been
discovered in some stones) may be detected, by
boiling the powdered mineral, repeatedly, to dry-
ness, with strong sulphuric acid. Wash the dry
mass with water; add a little excess of agid; and
evaporate the solutionto a smaller bulk. If crystals
of alum should appear, it is a decisive proof of
potash, because this salt can never be obtained in a
crystallized form, without the addition of the vege-
table alcali.

But, since a mineral may contain potash, and little
or no alumine, in which case no erystals of alum
will appear, it ma{( be necessary, in the latter
case, to add alittle alumine, along with the sulphuric
acid. Or the stone may be so hard as to resist the
action of sulphuric acid; and it will then be necessary

-
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to fuse it, (in the manner divected I) with soda,
which has also a solvent power over alumine and
silex. The fused mass is to be dissolved in water 3
and supersaturated with sulphuricacid. Evaporate to
dryness ; re-dissolve in water 3 and ﬁ[tn?, to separate
the silex. Evaporate the solation, w_h-mh will first
afford crystals of sulphate of soda, and afterwaids
of sulphate of alumine, should this alcali be con-
tained in the mineral. . _ il ,
The potash, contained in sulphate of alumine, '
may be separated from the earth, by'adding. a solu-
tion of pure barytes, as long as any precipitation
is produced. The alumine and sulphate of barytes
wiﬁ fall down tegether, and the potash will remain
in solution. Its presence may be known by the
tests, p. 143. II. 2. et . |
V. Sodamaybedeteeted in a mineral, by the follow-
ing experiments. Let the powdered stone be treated
with sulphuric acid, as in U ; wash off the solution,
and add pure ammonia, till the precipitation ceases.
Then filtre ; evaporate the solution to dryness ; and
raise the heat so as to expel the sulphate of am-
 monia. The sulphate of soda will remain, and may
be known by the characters, page 56,

TII. ANALYSIS OF INFLAMMABLE FossiLs, -

- 'The exact analysis of inflammable fossils is seldom
necessary in directing the most beneficial application
of them. It may bé proper however to offer a few
general rules for judging of their purity.

l« Svrewur. Sulphur should be entirely vola-
tilized, by distillation in a glass retort. If any thing

- remain fixed, 1t must be considered asan impurity,

and may be examined by the preceding rules.
Sulpg:u'r, also, should be totally dissolved by
 boiling with solution of pure potash, and may be
- separated from its impurities by this alcali,
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I. The proportion of bituminous matter in coal
may be learnt by distillation in an earthen retort,
and collecting the product. |

2. The proportion of earthy or metallic ingredi-
entssmay be found, by burning the coal, with access of
air, on a red hot iron. What remains unconsumed
must be considered as an impurity, and may be
analyzed by the foregoing rules, ‘

3. The proportion of carbon may be ascertained,.
by observing the quantity of nitrate of potash,
which a given weight of the coal is capable of
decomposing. For this purpose, let 500 grains
or more of perfectly pure nitre, be melted in a
crucible, and when red hot, let the coal to be
examined, reduced to a coarse powder, be pro-
jected on the nitre, by small portions at once, not
exceeding one or two grains. Immediately, when
the flame occasioned by one projection has ceased,
let another be made; and so on till the effect ceases.
The proportion of carbon in the coal is directly
proportionate to the quantity required to alcalize the
nitre. Thus since 12.709 of carbon are required
to alcalize 100 of nitre, it will be easy to deduce
the quantity of carbon in a given weight. of coal,
from the quantity of nitre, which it is capable of
decomposing. This method, however, is liable to
several objections, which its inventor, Mr. Kirwan,
scems fully aware of. See his Elements of Minera-
logy, Vol.'1I. p. 514.

PrumBaco, or Brack Leap, is another in-
flammable substance, which it may sometimes be
highly useful to be able to identify, and to judge of
its purity.—When projected on red hot nitre, it
should detonate; and on dissolving the decomposed
nitre, an oxyd of iron should remain, amounting to
one tenth the weight of the plumbago. = Any mineral,
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therefore, that answers to these characters; and
Ieaves a shinini trace on paper, like that of the
black lead pencils, is plumbago. |

IV. Awxarysis of Merarric Ores, =

The class of metals comprehends so great a
number of individuals, that it is almest impossible
to offer a comprehensive formula for the analysis of
ores. Yet some general directions are absolutely
necessary, to enable the naturalist to judge of the
composition of bodies of this class. '
A ie ores of metals may be analyzed in two modes,

# the humid and the dry way. The first 1s effected
with the aid of aeids and of other liguid agents
and may eften be accomplished by persons who are
prevented, by the want of furnaces and other ne-
cessary apparatus, from attempting the second.

It is hardly possible to employ a solvent capable
of taking up all the metals. Thus; the mitric acid
does not act on gold or platina; and the nitro-
‘muriatie, which dissolves these metals, has no
solvent action on silver. It will be necessary there-
fere to vary the solvent, according to the nature of
the ore under examination.

For Ores op GoLp aNp Pratina, the nitro~
muriatic acid is the most proper solvent. A gi
weight of the ore may be digested with thisacid, as
long as it extracts any thing. The solution may be
evaporated to dryness, in order to expel the excess of
acid ; and dissolved in water. The addition of a
solution of tin in muriatic. acid will shew the-
presence of gold, by a purple precipitate; and
platina will be indicated by a precipitate, on addmn
a solution of muriate of ammonia. When gﬂidms
platina are both contained in the same solution,
they may bé separated from each other, by the last
mentioned solutron, which throws down the platina
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to expel the air, and must be preserved in a well
stopped glass bottle, for six -or eight days. The
phosphate of iron will, within that time, be preci-
pitated, if any be present, and the liquor must be
decanted off. - .
- 'The solution may contain the oxyds of iron,
manganese, and zinc. It may be precipitated by
carbonate of soda, which will separate them all;
The oxyd of zinc will be taken up, by a solution
of pure ammonia ; distilled vinegar will take up the
-~ manganese; and will leave the oxyd of iron. From
- the weight of this, after ignition, during quarter of

an hour, 28 per cent. may be deducted. The
remainder shews the quantity of iron. ' biprn

Tin Ores. No successtul mode of analyzing
these, in the humid way, has hitherto .been dis-
covered. The presence of tin in an ore is indicated
by a purple precipitate, on mixing its solution: in
muriatic acid, with one of gold in nitro-muriatic acid.
- Leap Ores may be analyzed by solution in nitric
acid, diluted with an equal weight of water. The
sulphur, if any, will remain undissolved. Let the
solution be precipitated by carbonate of soda. If
any silver be present, it will be taken ufp by pure
liquid ammomia. Wash off the excess of ammonia
by distilled water; and add concentrated ‘sulphuric
acid, applying heat, so that the muriatic acid may be
wholly expelled. ~ Weigh the sulphate of lead,
and after deducting 70 per cent. the remainder
 shews the quantity of lead. b

MercurY may be detected in ores that are sup-
posed to contain it, by distillation in an earthen retort
with half their weight of iron filings or lime, ' The
mercury, if any be present, will rise, and be con<
densed in the receiver. _ :

ORrEes oF Zinc may be digested with the nitric
acid, and-the part that is dissolved, boiled to dryness ;



again dissolved in the acid, and again evaporated.
By this means the iron, if any be present, will be
rendered insoluble in dilute nitric acid, which will
take up the oxyd of zinc. To this solution, add
pure liquid ammonia in excess, which will separate
the lead, and iron if any should have been dissolved ;
and the excess of alkali will retain the oxyd of zinc.
Thismay be separated by the addition of an acid.

AxrimoNiaL Ores. Dissolve a given weight, in
three or four parts of muriatic and one -of mitric
acid. This will take up the antimony, and leave the
sulphur, if any. 'On dilution with water, the oxyd
smt’-irm:mjr is precipitated, and the iron and mercur
remain dissolved. TLead may be detected by sul-
phuric acid. -

Ores oF Arsexnrc may be digested with nitro-
muriatic acid, composed of one part nitrous, and
oneand a half, or two, of muriatic. Evaporate the
solution to one fourth; and add water, which will
Erecipitate the arsenic. The iron may afterwards

e separatediby ammonia,

Ores or BrsmuTh are also assayed, by diges-
tion in nitric acid, moderately diluted. The addition
of water precipitates the oxyd, and if not wholly
separated at first, evaporate the solution ; after
which a further addition of water will precipitate
the remainder. |

Oxrrs or Cosart may be dissolved in nitro-
muriatic acid. Then add carbonate of potash,
which, at first, separates iron and arsenic.  Filtre,
and add a further quantity of the carbonate, when a
greyish red precipitate will fall down, which 1s oxyd
of ¢obalt. Theironand arsenic may be separated
~ heat, which volatilizes the arsenic. Cobalt is, also,

ascertained, if the solution of an ore in muriatic
acid give a sympathetic ink ; see p. 112.

OrEes oF Nicxer. Dissolve them in nitric acid ;
and add to the solution pure ammonia, in such
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proportion, that the alcali may be considerably in
excess. Thiswill precipitate other metals, and will
retain the oxyd of nickel in solution, which may be
ebtained by evaporation to dryness, and heating the
dry mass, fill the nitrate of ammonia has sublimed.
" ‘Ores oF Maxcaxese. The earths, and several
of the metals, contained in this ore, may first be sepa~
~ rated by diluted nitric acid, which does not act on
highly oxydated manganese. The ore may after-
wards be digested with strong muriatic acid, which
will take up the oxyd of manganese. Oxygenated
~ muriatic acid will arise, if a gentle heat be applied,
and may be known by its peculiar smell, anf y its
discharging the colour of wet litmus paper, exposed
to the fumes. From muriatic acid, the manganese
is precipitated by carbonate of soda, in the form of a
white oxyd, which becomes black when heated in
a crucible. - Ores, suspected to contain manganese,
may also be distilled per se, or with sulphuric acid,
when oxygenous gas will be obtained. Oxyd of
manganese may be separated from oxyd of iron, by
solution of pure potash, which takes up the former
but not the latter. |
- QOres of manganese may, also, be distinguished,
by the colour they impart to borax; when exposed
together to the blow pipe. See p. 111.

Ores or UraniTe. These may be dissolved in
dilute nitric acid, which takes up the uranitic oxyd,
and leaves that of iron ; or in dilute sulphuric acid,
which makes the same election. Or if any iron has

ot into the solution, it may be precipitated by zinc.
%"hen add caustic potash, which throws down the
oxyds of zinc and uranium. ‘The former may be
separated by digestion in pure ammonia, which
leaves, undissolved, the oxyd of uranite. This, when
dissolved by dilute sulphuric acid, affords, on eva-
poration, crystals of a lemon yellow colour.

-
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If copper be present, it will be dissolved, along
with the zinc, by the ammonia. If lead, it will form
with sulphuric acid a salt much less soluble than the
sulphate of uranite, and which, on evaporation,
will, therefore, separate first.

Ores or Tungsrten. For these, the most proper
treatment seems to be digestion in nitro-muriatic
acid, whicli takes up the earths, and other metals.
The tungsten remains, in the form of a yellow oxyd,
distinguishable, by its becoming wgite, on the
addition of liquid ammonia, from the oxyd of uranite.
To reduce this oxyd to tungstenite, mix it with an
equal weight of dried blood; heat the mixture to
redness 3 press 1t into another crucible, which
should be nearly full ; and apply a violent heat, for
an hour at least.

Ores or MoryBpENA. Repeated distillation to
dryness, with nitric acid, converts the oxyd into an
acid; which is insoluble in nitric acid, and may
be thus separated from other metals except iron, from
which it may dissolved by sulphuric or muriatic acids.
The solution in sulphuric acid is blue when cold, but
colourless when heated. That in muriatic acid is
only blue, when the acid is heated and concentrated.

ANarvsis oF Ores IN THE Dry Warv.,

To analyze ores in the dry way, a method which
affords the most safisfactory evidence of their com-
position, and should always precede the working
of large and extensive strata, a more complicated
apparatus is required. An assaying furnace, with
muffles, crucibles, &c., ‘are absolutely necessary ;
but as these may be found described in most ele-
mentary books, I shall omit the detail of them in
this place.

The reduction of an ore requires, frequently,
previous roasting to expel “the sulphur, and other
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“volatile ingredients. Or this may be effected, by
mixing the powdered ore with nitre, and prnjectinﬁ'

the mixture into a crucible. The sulphate of potas
thus formed, may be washed off’; and the oxyd must
be reserved for subsequent experiments. x

As many of the metals retain their oxygen so
forcibly, that the application of heat is incapable of
expelling it, the addition of inflammable matter
becomes expedient. And to enable the reduced
particles of metal to agglutinate and form a collected
mass, instead of scattered grains, which would
otherwise happen, some fusible ingredient must be
added, through which, when in fusion, the reduced
metal may descend, and be collected at the bottom
of the crucible. Substances, that answer both these
purposes, are called fluaes. The alcaline and earthy
part of fluxes serve, also, another end, viz. that of
combining with any acid, which may be attached to
a metal, and which would prevent its reduction if
not separated.

The ores of different metals, and different ores of
the same metal, require different fluxes. To offer
rules, however, for each individual case, would
occupy too much room in this work. 1 shall,
therefore, only state a few of these fluxes that are
most generally applicable.

The black flux, (described page 108 note), is a very
gmd one. Two parts of mariate of soda, previously
ried in a crucible, one part of powdered lime, one

~ part of fluate of lime, and half a part of charcoal :
~ Or four hundred parts of calcined borax, forty of
lime, and fifty of charcoal : Or two parts of pounded
glass, one of borax, and half a part of charcoal,
are all well adapted to the purpose of fluxes. The
ore, after being roasted, if necessary, is to be well
mixed with three or four times its weight of the
flux, and put into a crucible, with a little powdered
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PART: : WL

ArrricatioN oF Curemicar Tests AND Re-
AGENTS TO VARIOUS USEFUL PURPOSES.

. Secrt. I

METHOD OF DETECTING POISONS.

Waexn sudden death is suspected to have been
occasioned by the administration of poisons, either
wilfully or by accident, the testimony of the phy-
sician 1s occasionally required, to confirm or invali-
date this suspicion, He may, also, be sometimes
called upon to ascertain the cause of the noxious
effects, arising from the presence of poisonous
substances in articles of diet; and it may, therefore,
serve an important purpose, to point out, concisely,
the simplest and most practicable modes of obtaining,
by experiment, the necessary information.

The only poisons, however, that can be clearly
and decisively detected by chemical means, dre those
of the mineral kingdom. Arsenic and corrosive
sublimate are most likely to be exhibited, with the
view of producing death; and lead and copper
may be introduced, undesignedly, in several ways,
into our food and drink. The continued opera-
tion of the two last may often, unsuspected, produce
effects less sudden and violent, but not less banetul
to health and life, than the more active poisons ;

oL | o
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and their operation generally involves, in the per-
nicious consequences, a greater number of sufferers.

1. MeTHOD OF DISCOVERING ARSENIC.

When the cause of sudden death is believed,
from the ifiymptnms preceding it, to be the admini-
stration of arsenic, the contents of the stomach must
be attentively examined. To effect this, let a
ligature ‘be made at each orifice; the stomach
removed entirely from the body; and its whole
contents washed out into an earthen or glass vessel.
The arsenic on account of its greater specific gravity,
will settle to the bottom, and may be obtained sepa-
rate, by washing off the other substances by repeated
affusions of cold water. These washings should not
be thrown away, till the presence of arsenic has
been clearly ascertained. It may be expected at
the bottom of the vessel in the form ana white
powder, which must be carefully collected; dried
on a filtre ; and submitted to experiment.

A. Boil a small portion of the powder, with a
few ounces of distilled water, in a clean florence
flask, and filtre the solution. -

B. To this solution, add a portion of water
- saturated with sulphurated hydrogen gas (see page

59). If arsenic be present, a golden yellow sedi-
ment will fall down, which will appear sooner, if a
few drops of acetic acid be added.
~ C. A similar effect is produced, by the addition
of sulphuret of ammonia. _

D. Toa little of the solution A, add a single drop
of a weak solution of carbonate of potash, and
afterwards a few drops of a solution of sulphate of
copper. The presence of arenic will be manifested
by a yellowish green precipitate.

E. The sediments, produced by any of the fore~
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going experiménts, may be collected, dried; and laid
on red hot .charcoal. = A smell of sulphur will first
arise, and will be followed by that of garlic. |
F. But the most decisive mode of determining
the presence of arsenic is, by reducing it to a
metallic state, in which its characters are clear and une-
quivocal. For this purpose, leta portion of the white
sediment, collected from the contents of the stomach,;
be mixed with three times its weight of black flux,
see page 108, or, if this cannot be procured, with
two parts of dry carbonate of potash (the salt of
tartar of the shops) and one of powdered charcoal.
Procure a tube eight or nine inches long, and one
sixth of an inch in diameter, of thin glass, sealed
hermetically at one end. Coat the closed end with
clay for about an inch, and let the coating dry.
Then put into the tube the mixture of the powder
and its flux, and ifsany should adhere to the inner
surface, let it be wiped off by a feather, so that the
inner surface of the upper part of the tube may be
quite clean. Stop the end of the tube loosely with
a little paper, and heat the coated end only, ona
chafing dish of red hot coals, taking care to avoid
breathing the fumes. The arsenic, if present, will
rise to the upper part of the tube, on the inner
surface of which it will form a thin brilliant coating.
Break the tube, and scrape off the reduced metal.
Lay a little on a heated iron, when if it be arsenic,
‘a dense smoke will arise, and a strong smell of
arlic will be perceived.- The arsenic may be
urther identified, by putting a small quantity
between two polished plates of copper; binding
these tightly together by iron wire; and exposing
them to heat. If the included substance be arsenie,
a white stain will be left on the copper. .
‘G. It may be proper to observe that neither the

~ stain oncopper, nor the odour of garlic is produced,

-~
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by the white .oxyd, when heated, without the
~ addition” of 'some inflammable ingredient. The
absence of arsenic must not, therefore, be inferred,
if no smell is occasioned by laying the white powder
on a heated iron. |

The late celebrated Dr. Black ascertained, that
all the necessary experiments, for the detection of
arsenic, may be made on a single grain of the white
oxyd; this small quantity having produced, when
heated in a tube with its proper flux, as much of the
metal, as clearly established 1ts presence. -

If the quantity of arsenic, in the stomach, should
be so small, which is not very probable, as to
occasion death, and yet to remain suspended in the
washings, the whole contents, and the water em-
ployed to wash them, must be fltered, and the

clear liquor assayed for arsenic by the tests B, C, D,
and E,

2. DiscovErYy oF CoRROSIVE SUBLIMATE.

Corrosive sublimate (the oxygenated muriate of
mercury), next to arsenic, is the most virulent of
the metallic poisons. It may be collected by treat-
mmg the contents of the stomach in the manner
already described: But as it is more soluble than
arsenic, viz. in about 19 times its weight of water ;
no more water must be employed than is barely
sufficient, and the washings must be carefully pre-
served for examination.

If a powder should be collected by this operation,
which proves on examination, not to be arsenic,
it may be known to be corrosive sublimate by the
foowing characters. '

A. Expose a small quantity of it, without any
admixture, to heat, in a coated glass tube, as directed
in the treatment of arsenic. Corrosive sublimate wild
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he ascertained by its rising to the top of the tibe,and
lining the inner surface, in the form of a shining
white crust. . i

B. Dissolve another portion in distilled water;
and it may be proper to observe how much of the

galt the water is capable of taking up.
7 C, To the watery solution, add a little lime
water. A precipitate of an orange yellow colour
will instantly appear.

D. To another portion of the solution, add a
single drop of a dilute- solution of carbonate of
potash (salt of tartar). A white precipitate will
appear; but on a still further addition of alcali, an
erange coloured sediment will be formed. |

E. The carbonate of soda has similar effects.

F. Sulphurated water throws down a dark coloured
sediment, which, when dried and stron ly heated, is
wholly volatilized, without any odour u% arliGs 1

The only mineral poison, of great virulence, that
has not been mentioned, and which, from its being
little known to act as such, it is very improbable we
should meet with, is the carbonate of barytes.. This;
in the country, where it is found, is employed as a
guisun for rats, and there can be no doubt would
e equally destructive to human life. It may be
discovered, by dissolving it in muriatic acid, and
by the insolubility of the precipitate, which this
solution yields, on adding sulphuric acid (see page
92). Barytic salts will be contained in the water
employed to wash the contents of the stomach, and
will be detected, on adding sulphuric acid, by a
copious precipitate, |

3 MeTHOD OF DETECTING CoPpER OR LEAD.

Copper and lead sometimes gain admission into
articles of food, in consequence of the employment
of kitchen utensils of these materials.
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" If copper be suspected in any liquor, its pre-
sence will be ascertained by adding a solution of
pure ammonia, which will strike a beautiful blue
colour. If the solution be very dilute, it may be
concentrated by evaporation; anc{ if the liquor con-
tain a considerable excess of acid, like that used to
preserve pickles, as much of the alcali must be
added, as i1s more than sufficient to saturate the
acid. : ~

I.ead 1s occasionally found, in sufficient quantity
to be injurious to health,»in water that has been
kept in leaden vessels, and sometimes even in pump
water, in consequence of the metal being used in
the construction of the pump. Acetite of lead
has, also, been known to be fraudulently added to
bad wines, with the view of concealing their
defects. |

Lead may be discovered by addi-n% to a portion
of the suspected water, about half its bulk of water
impregnated with sulphurated hydrogen gas. If
lead be present, it will be manifested by a dark
brown or blackish tinge. This test is so delicate,
that water, mndensef by the leaden worm of a
still-tub, is sensibly affected by it. It is, also,
detected by a similar effect ensuing, on the addition
of sulphurets of ammonia or potash.

For discovering the presence of lead in wines,
a test invented by Dr. Hahnemann, and known by
the title' of Hahnemann’s wine test, may be em-
ployed. This test is prepared by putting together,
mto a small vial, sixteen grains of the sulphuret of
lime, prepared in the dry way (see page 81), and
twenty grains of acidulous tartrite of potash {cream
of tartar). The vial is to be filled with water; well
corked ; and occasionally shaken for the space of
ten minutes. When the powder has subsided;
decant the clear liquor; and preserve it in a well
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stopped bottle for use. The liguor, whem fresh
prepared, discovers lead b}y a dark coloured preci-
pitate. A further proof of the presence of lead in
wines is the occurrence of a precipitate, on adding
the sulphate of soda.

SEcT. II. RULES FOR ASCERTAINING THE
Purity or CuHEMICAL PREPARATIONS EM-

PLOYED FOR THE PuRPOsEs oF MEebpiciNg,
AND ForR OTHER UsEs.

1. Sulphuric acid—Acidum Vitriolicum of the London
Pharmacopeeia.—0il of Vitriol. i

The specific gravity of sulphuric acid should be
1850. It should remain perfectly transparent, when
diluted with distilled water. If a sediment should
occur, on dilution, it is a proof of the presence of
sulphate of lead or lime.

Iron will be detected in sulphuric acid, by
saturating a diluted portion of it with pure carbonate
.of soda, and adding prussiate of potash, which will
manifest the presence of iron by a prussian blue pre-
cipitate. Copper may be discovered, by pouring,
into a similar saturated solution, pure so'ution of
ammonia ; and lead-may be detected by the sulphuret
of ammonia. The latter metal, however, is gene-
rally precipitated, on dilution, in combination with
sulphuric acid. .

Sulphate of potash or of soda may be found, by
saturating the diluted acid with ammonia, evaporas
ting to dryness, and app ying a pretty strong heat.
The sulphate of ammonia will escape; and that of
_pofash or of soda will remain, and may be distin-
- guished by its solubility and other charaters. (See
page a0, i
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8, Nitric and Nitrois Acids—Ac®lum: Nitrasum,
: Pharm. Lond. Aquafortis. g

. The nitric acid should be perfectly colourless and
as limpid as water. It should be preserved ina
dark place; to prevent its conversion into the
nitrous kind. :
These acids are most likely to be adulterated with
sulphuric and muriatic acids. The sulphuric acid
may be discovered by adding toa portion of the acid,
Jargely diluted, nitrated or muriated barytes, which
occasion, with sulphuric acid, a white and insoluble
Ereaipitate. The muriatic acid may be ascertained
y nitrate- of silver, which affords a sediment, at
first white, but which becomes coloured, by exposure
to the direct light of the sun. Both these acids,
however, may be present at once ; and, in this case,
it will be necessary to add a solution of nitrate of
barytes, as long as any precipitate falls, which will
separate the sulphuric acid. Let the sediment sub-
side ; decant the clear liquor; and add the nitrate
of silver. If a precipitate appear, muriatic acid
may be inferred to be present also,
These acids should have the specific gravity o
1550. .

3. Muriatic Acid—Acidum Muriaticum, P. L.
Spirit of Salt. -

"This acid generally contains iron, which may be
known by its yellow colour, the pure acid being
perfectly colourless. It my also be detected by the
same mode, as was recommended in examining
sulphuricacid.

Sulphuric acid is discoverable by a precipitation,
on adding the muriate of barytes.

-

The specific gravity of this acid éhouid be 1170,
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10. Carbonate of Potash.—Kali Preparatum, P. L,

The salt of tartar of the shops generally contains
sulphate and muriate of potash, and siliceous and
calcareous earths. It should dissolve entirely, if
pure, in twice its weight of cold water; and any
thing, that remain undissolved, may be regarded as
an impurity. Sometimes one fourth of foreign
admixtures may thus be detected, the greater part
of which is sulphate of potash. To ascertain the
nature of the adulteration, dissolve a portion in pure
and diluted nitric acid. The siliceous earth only
will remain undissolved. Add, to one portion of the
solution, nitrate of barytes. This will detect sul-
phate of potash by a copious preciiitale. To another
portion add nitrate of silver, which will discover
muriatic salts; and to a third oxalate of ammonia,
which will detect calcareous earth.

The solution of carbonate of potash (Aqua Kali,
P. L.) may be examined in a similar manner.

11. Solution of pure Potash— Aqua Kali Puri, P. L.

This may be assayed for sulphuric and muriatic
salts by saturation with nitric acid, and by the tests,
recommended in speaking of carbonate of potash.
A perfectly pure solution of potash should remain
transparent, on the addition of barytic water. Ifa
precipitate should ensue, which dissolves, with

~effervescence,. in dilute muriatic acid, it is owing to

~ the presence of carbonic acid ; if the precipitate is |
- not soluble, it indicates sulphuric acid. A redun-
dancy of carbonic acid is, also, shewn by an effer-
vescence on adding diluted sulphuric acid; and
an excess of lime, by a white precipitate, on blow-
ing air, from the lungs, through the solution, by
means of a tobacco pipe.
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black powder. Lead and tin are frequent impurities
and the mercury becomes capable of taking up more
of these, if zinc or bismuth be previc}uﬁy added.
In order to discover lead, the mercury may be |
agitated with a little water, in order to oxydate that
metal. Pour off the water, and digest the mercury
with a little acetous acid.  This will dissolve the
oxyd of lead, which will be indicated by a blackish
precipitate with sulphurated water. Or, to this
acetous solution, add a little sulphate of soda, which
will precipitate a sulphate of lead, containing, when
dry, 72 per cent. of metal. If only a very minute
quantity of lead be present, in a large quantity of
metal, it may be detected by solution in nitric acid,
and the addition of sulphurated water. A dark
brown precipitate will ensue, and will subside, if
allowed to stand a few days. One part of lead ma
thus be separated from 15263 parts of mercury.®
Bismuth is detected by pouring a nitric solution,
prepared without heat, into distilled water ; a white
precipitate will appear, if this metal be present.
Tin 1s manifested, in like manner, by a weak solu-
tion of nitro-muriate of gold, which throws down a
purple sediment ; and zinc by exposing the metal
to heat.

34. Red-oxyd of Mercury——Hydrargyrus Calcinatus,
| i

This substance is rarely found adulterated, as it
would be difficult to find a substance well suited to
this purpose. If well prepared, it may be totally
volatilized by heat. | | :

* See Mr. Accum’s valuable papers, on the detection of
adulterations, in Nicholson’s Journal, ) 3l
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the metal can be discovered by a magnifier ; and
that, when rubbed on gold, no white stain may be
communicated. The admixture of ivory black may
be detected, by its not being wholly volatilized by
heat ; or by boiling with alcali to extract the sulphur,
and afterwards exposing the residuum to heat, which

ought entirely to evaporate.

39. Yellow Oxyd of Mercury.—Hydrargyrus
Vitriolatus, P. L.—Turbith Mineral.

This preparation should be wholly evaporable $
and when digested with distilled water, the water
ought not to take up any sulphuric acid, which will

be discovered by muriate of barytes.

40. Fused Nitrate of Silver—Argentum Nitratum,
P.L.—~Lunar Caustic.

The most probable admrxture, with this substance,
is nitrate of copper, derived from the employment of
an impure silver. In moderate proportion, this is of
little importance. It may be ascertained by solution
in water, and adding an excess of pure ammonia,
which will detect copper by a deep blue colour.

41, White Oxyd of Zinc.—Zincum Calcinatum,
P. L.—Flowers of Zinc.

Oxyd of zinc may be adulterated with chalk,
which is discoverable by an effervescence with
acetous acid, and by the precipitation of this solution
with oxalic acid. 'Lead is detected by adding, to
the acetous solution, sulphurated water, or sulphuret
of ammonia. Arsenic, to which the activity of this
medicine has been sometimes ascribed, is detected,
also, by sulphurated water, added to the acetous
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solution, but in this case the precipitate has a
yellow colour; and when laid on red hot charcoal,
gives first a smell of a sulphur, and afterwards of

arsenic.

42, White Oxyd of Lead.—C€Cerussa, P.L.—IVhite Lead.

This is frequently sophisticated with chalk, the
presence of which may be detected by cold acetous
acid, and by adding to this solution oxalic acid. Car- -
bonate of barytes is detected by sulphate of soda
added to the same solution, very largely diluted with
distilled water; and sulphate of barytes, or sulphate
of lead, by the insolubility of the cerusse in distilled
vinegar. :

43, Acetite of I;ead.——Cerwsa Acetata, P. L.—Sugar
of Lead. |

If the acetite of lead should be adulterated with
acetite of lime or of barytes, the former may be
detected by adding, to a dilute solution, the oxalic
acids and the latter by sulphuric acid, added to a
solution very ]a,rgely diluted with water. Acetite of
lead ought to dissolve entirely in water; and any
thing that resists solution may be regarded as an
impurity.

44, Green Oxyd of Copper.—Verdegris.

This oxyd is scarcely ever found pure, bein
mixed wit{x pieces of copper, grape stalks, ang
other impurities. Theamount of this admixture of
insoluble substances may be ascertained, by boiling
a portion of verdegris, with 12 or 14 times its
weight of distilled vinegar ; allowing the undissolved
part to settle ; and ascertaining its weight.  Sulphate
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g or 10 times its weight of water. If the ma%nesia
should entirely be taken up, and the solution
should remain transparent, it may be C{Jronﬂunced
pure ; but not otherwise. Another mode of disco-
vering the deception is as follows. Saturate a
portion of the suspected magnesia with muriatic
acid ; and add a solution of carbonate of ammonia.
If any lime be present, it will form an insoluble
precipitate, but the magnesia will remain in solution.

'47. Pure Magnesia.—Magnesia Usta, P. L.—
Calcined Magnesia.

‘Calcined magnesia may be assayed by the same
tests as the {:ar%mnate. It ought not to effervesce
at all with dilute sulphuric acid ; and, if the earth
and acid be put together into one scale of a balance,
no diminution of weight should ensue on mixing
them together. It should be perfectly free from
taste, and when digested with distilled water, the
filtered liquor should manifest no property of lime
water. Calcined magnesia, however, 1s very sel-
dom so pure as to be totally dissolved by diluted
sulphuric acid ; for a small insoluble residue gene-
rally remains, consisting chiefly of siliceous earth,
derived from the alcali. The solution in sulphuric
acid, when largely diluted, ought not to afford any
precipitation with oxalate of ammonia. |

48, Spirit of Wine ; Alcohol 5 and Ethers.

The only decisive mode of ascertaining the purity
~ of spirit of wine and of ethers, is by Eetermining
_ their specific gravity. ~ Highly rectified alcohol
should have the specific gravity of 829 to 1000.
Common spirit of wine 837. Sulphuric ether 739.
The spiritus etheris vitriolicus, P, L., or sweet
spirit of vitriol, about 750—and nitric ether, the
R 3
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« 2dly., Weigh an ounce of the ash or alkaline
substance to be tried, powder it, and put it into a
florence flask with one pound of pure water (com-
mon water boiled for a quarter of. an hour, and
afterwards filtered through paper, will answer) if
the substance to be examined be of the nature of
barilla, or potash; or half a pound of water if it
contain but little earthy matter, as pearl-ash ; let
them boil for a quarter of an hour: when cool
let the solution be filtered into another florence
flask.

¢ 8dly. This being done, gradually pour the
solution of alum hot into the alkaline solution also
heated ; a precipitation will immediately appear ;
shake them well together, and let the effervescence,
if any, cease before more of the aluminous solution
be added ; continue the addition of the alum until
the mixed liquor, when clear, turns syrup of violets,
or paper tinged blue by raddishes, or by litmus, red;
then pour the liquor and precipitate on a paper filter
placed ina glass funnel. The precipitated earth will
remain on the filter; pour on this a pound or more:
of. hot water gradually, until it passes tasteless ;
take up the filter, and let the earth dry on it until
they separate easily. Then put the earth into a cup of
Staffordshire ware, place it on hot sand, and dry the
earth until it ceases to stick to glass or iron; then
pound it, and reduce it to powder in the cup with a
glass pestle, and keep it a quarter of an hour in a
heat of from 470° to 500..

“ 4thly. The earth being thus dried, throw it into
a florence flask, and weigh. it; then put about one
eunce of spirit of salt into another flask, and place
this in the same scale as the earth, and counter-
balance both in the opposite scale : this being done,
pour the spirit of salt gradually into the flask that
contains the earth ; and when all effervescence is:

Ll
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preparations, employed by the artis!, as cerusse or
white lead; red lead; verdegris, &c. No rules
however, have been given for examining manganese,
which is a substance that varies much in quality,
and is often sophisticated ; as the bleachers experi-
ence, to their no small disappointment and loss.

The principal defect ofl' manganese arises from
the admixture of chalk, which is net always an in-
tentional adulteration ; but is sometimes found united
with it, as it occurs in the earth. When to this
impure manganese, mixed with muriate of soda
(see page 71), the sulphuric acid is added, the
materials effervesce and swell considerably ; and a
large proportion passes into the receiver, in conse-
quence of which the bleaching liquor is totally
?poilecl. This misfortune, has, to my knnwled%a-,
requently happened ; andcan only be prevented Y
so slow and cautious an addition of the acid, as is
nearly inconsistent with the business of an extensive
bleaching work. The presence of carbonate of lime:
may be discovered in manganese, by pouring, on a
portion of this substance, nitric acid diluted with
8 or 10 parts of water. If the manganese be good,
no effervescence will ensue ; nor will the acid dis-
solve any thing ; but if carbonate of lime be present,
it will be taken up by the acid. To the solution,
add a sufficient quantity of carbonate of potash to
precipitate the lime ; wash the sediment with water;
and dry it.  Its weight will shew, how much chalk
the manganese under examination contained.

Another adulteration of manganese, that may,
perhaps, be sometimes practised, is the addition of
some ores of iron. This impurity is less easily
discovered. But if the iron be in such a state of
oxydation as to be soluble in muriatic acid, the
following process may discover it. Dissolve a por-
tion, with the assistance of heat, in concentrated






204

Hiarities of soll, exposure, and other circumstances.
Hence a species of lime may be extremely welk
adapted for one kind of land, and net for another.
All that can be accomplished by chemical means, is
to ascertain the degree of purity of the lime, and to
infer, from this, to what kind of soil it is best adapted.
Thus a lime, which contains much argillaceous earth,
is better adapted, than a purer one, to dry and
gravelly soils ; and stiff clayey lands require a lime.
as free as possible from the argillaceous ingredient.

To determine the purity of lime, let a given
weight be dissolved in diluted muriatic acid, Leta
little excess of acid be added, that no portion may
remain undissolved, owing to the deficiency of the
solvent. Dilute with distilled water ; let the insolu-
ble part, if any, subside; and the clear liguor be
decanted. Wash the sediment with further portions
of water; and pour it upon a filtre previously
weighed. Dry the filtre, and ascertain its increase’
of weight, which will indicate how much insoluble
matter, the quantity of lime, submitted to experi-
ment, contained. It is easy to judge, by the external
qualities of the insoluble portion, whether argil-
laceous earth abounds in its composition.

There 1s one earth, however, lately found n
several lime-stones, which is highly injurious to the
vegetation of plants, and is not discoverable by the
foregoing process, being, equally with lime, soluble
in muriatic acid. This earth is magnesia, which, |
by direct experiments, has been ascertained to be
extremely noxious to plants. Mr. Tennant, the
gentleman to whom we owe this fact, was informed
that in the neighbourhood of Doncaster, two kinds
of lime were employed, one of which, it was
necessary to use sparingly, and to spread very
evenly; for it was said that a large proportion,
mstead of increasing, diminished the fertility of the
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magnesia, the following is the easiest, though not
the most accurate process. Procure a florence
flask ; clean it well from oil by a little soap lees, or
salt of tartar and quicklime mixed ; and break it off,
about the middle of the body, by setting fire to a
string tied round if, and moistened with oil of tur-
pentine. Into the bottom part of this flask, put 100
grains of the lime or lime-stone; and pour on it, by
degrees, half an ounce of strong sulphuric acid.
On each affusion of acid awiolent effervescence will
ensue; when this ceases, stir the acid and lime
together with a small glass tube or rod, and place
the flask in aniron pan filled with sand. Set it over
the fire, and continue the heat till the mass is quite
dry. Scrape off the dry mass; weigh it; and put
it inte a wine glass, which may be filled up with
water. Stirthe mixture, and when it has stood half
an hour ; pour the whole on a filtering paper, placed
on a funnel, and previously weighed. Wash.the
nsoluble part with water, as it lies on the filtre; and
add the washings to the filtered liquor. To this
liquor add a solution of balf an ounce of salt of
tartar in water; when, if magnesia be present, avery
copious white sediment will ensue ; if Iime only,
merely a slight milkiness, In the former case, heat
the liquor, by setting it in a tea cup, near the fires
let the sediment subside ; pour off the clear liquor,
which may be thrown away ; and wash the white
powder repeatedly with warm water. Then pour
it on a Afltre of paper, the weight of which is
known; dry it ; and weigh. The result, if the lime-
stone has been submitted to experiment, shews how
much carbonate of magnesia was contained in the
original stone ; or, deducting 60 per cent., how much
pure magnesia 100 parts of the lime-stone con-
tained. If the burnt lime has been used, deduct
from the weight of the precipitate 60 per cent ; and
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the remainder will give the weight of the niagnesia%
m each 100 grains of the burnt lime.

2. Anarvsis oF Maruys:

~ The ingredient of marls, on which their fitness
for agricultural purposes depends, is the carbonate
of lime. It is owing to the presence of this earth,
that marls effervesce on the addition of acids, which
1s one of their distinguishing characters. In ascer-
taining whether an eﬁ‘gervescence takes place, let the
marl be put into a glass partly filled with water,
which will expel a portion of air contained mecha-
nically in the marl ; and thus obviate one source of
fallacy. When the marl is throughly penetrated by
the water, add a little muriatic acid or spirit of salt,
If a discharge of air should ensue, the marly natyre

.. - of the earth igsiffitiently established..

- To find the composition. of a.masl, pour a few
ounces of diluted muriatic acid into a florence flask ;
place them in a scale ; and let them be balanced.
Then reduce a few ounces of dry marl into powder 3
and let this powder be carefully and gradually thrown
into the flask, until, after repeated additions, no
further effervescence is perceived. Let the remain-
der of the powdered: marl be weighed:; by which
the quantity projected. will be known. Let the
balance be then restored.. The difference of weight,
between the quantity projected, and that requisite to
restore the balance, will shew the weight of air lost
during effervescence. If the loss amount to 13 per
cent. of the quantity of marl projected, or from 13
to 32 per cent. the marl assayed is calcareous marl,
or marl rich in calcareous earth.

Clayey marls, or those in which the argillaceous
ingredient prevails, lose only 8 or 10 per cent. of
their weight, by this treatment; and sandy marls









210

fibrous particles of roots, and then through paper,

to catch the finer clayey particles diffused through

it : set by the clear water, add what remains on the

filtre to the boiled mass: if it be insipid, as I suppose
it to be, then weigh the fibrous matter, and call it

the fibrous supplement=F. Suppose it in the ex-

ample i hand to weigh 10 grs.

¢« 5> Take two other pounds of the mass freed
from stoney matter, No. II. substracting from them
the weight of the stoney, watery, and fibrous
substances already found ; that is, 21b.—25—2W —
2F; pour twice their weight of warm distilled
water on them, and let them stand twenty-four hours

sor longer ; that is, until the water has acquired a
colour, then pour it off and add more water as lon
as it changes colour ; afterwards filtre the mloureﬁ
water anﬁ evaporate it to a pint,. or half a pint;
set it in a cool place for three days,. then take out
the saline matter, if any be found, and set it by.

« 6> Examine the liquor out of which the salts
have been takens if it does not effervesce with the
marine acid, evaporate it to dryness, and weigh the
residunm ; if it does effervesce with acids, saturate
it with the vitriolic or marine, and evaporate it to
one fourth of the whole: when cool, take out the
saline residuum, evaporate the remainder to dryness,.
and weigh it: this gives the coaly matter, which ma?;
be tried by projecting it on melted nitre, with which
it will deflagrate. The half of this coaly matter
call the coaly supplement of 11b. I shall suppose it to
amount to 12 grs. and denote it by C.

7o« The filtred water, No. IV. is next to be
gently evaporated to nearly one pint, and then
suffered to rest for three days in a cool place, that-
it may. deposit its saline contents, if it contains any ;. -
and. these being taken out, the remainder must be
evaporated nearly to dryness, and its saline and.

































