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THE mineral, of which I have the honour to lay an ae-
count before the Society, was brought to Edinburgh in

confiderable quantity about fix years ago by a dealer in foflils,
though indeed it had found its way, long before this period,
into one or two collections.

BY fome it was miftaken for fluor. Its great fpecific gravity,
its fibrous appearance, and its quality of forming an infoluble
fubftance with fulphuric acid, made it generally be received as
the native carbonate of barytes. From a few experiments, I
was led at that time to entertain fome doubt of its being any
form of barytes ; and for feveral years, when I filled the che-
mteal chair in the Univerfity of Glafgow, I ufed, when I exhi-
bited the mineral itfelf, to mention in my lectures fuch of its
properties as 1 had difcovered, and which indicated that it did
not belong to the barytic genus. Towards the end of the year
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4 ACCOUNT of a MINERAL

1791, I commenced and executed a feries of experiments» the
detail of which I laid before the College Literary Society of this
place in March 1792. Thefe not only fatisfied me that f had
been right in my conjecture, which was, that this mineral dif-*
fers from aerated barytes, but alfo gave reafon to imagine, that
it contains a peculiar and hitherto unknown kind of earth.
Other experiments, more lately performed, flrongly confirm,
and perhaps I may add, eftabliih this notion.

Dr CRAWFORD, having remarked the confpicuous difference
in the form of the cryftals of the muriate of this foffil and of
the muriate of barytes, and in their folubilities in water, has
thrown out a conjecture to the fame purpofe, at the end of his
paper on the Muriated Barytes, in the fecond volume of the
London Medical Communications.

2. T H E mineral of which 1 have been fpeaking, I am in-
formed, is found in the lead mine of Strontian in Argylefhire.
It lies imbedded in the metalliferous vein, fcattered among the
ore and the different fpecies of fpar that are moft commonly
met with in fuch fituations. I have fpecimens in which por-
tions of lead-ore are attached to T;his mineral, and others in
which it, calcareous and ponderous fpars, are intermingled in
large and confiderable maflTes.

More obvious Qualities.

3. T H E appearance of this foffil varies in different famples.
It univerfally pofTefles the fparry ftruclure, and fometimes
bears a ftrong refemblance to fome forts of calcareous or fluor
ipars. Its texture is commonly fibrous. The fibres fometimes
are flender, and in clofe contact with each other, fo as to give
the mafs a confiderable degree of compaftnefs. At other times
the fibres are much more grofs, and aflume a kind of columnar
appearance. The fibres or columns have, in the greater num-
ber of fpecimens, a degree of divergency, iiluing as radii from
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a centre. The uniformity of this radiation is frequently in-
terrupted by the fibres proceeding from different points of con-
vergence, croffing and interfering each other. Occafionally on
the furface, but more frequently in vacuities within the mafs,
the mineral is difcovered mooting into flender prifmatic or co-
lumnar cryftals of various lengths. Some of thefe end obtufe-
]y, others of them in a (harp point; they are generally ftriated,
and have fix fides. I have feen thefe cryftals traverfing the cavi-
ties in the form of the fineft and mod delicate fpiculae, and
when difpofed in a radiated form, equalling in delicacy, and
refembling in appearance, the moft exquifite zeolites. In other
portions, the ftriated fibrous contexture is fcarcely difcernible.
Sometimes the Strontian fpar is tranfparent and colourlefs, more
commonly it has a tinge of yellow or green, and fome diver-
fity is obfervable in the depth of the tint.

4. IT is not fo hard as to fcintillate ; it may be fcratched by
a knife ; it readily yields to the ftroke of the hammer ; it has
no particular fracture, though- it commonly breaks along the di-
rection of the fibres.

5. IT is a heavy fpecies of fpar, having a fpecific gravity, go-
ing between 3.650 and 3.726.

Chemical Qualities,

6. THIS mineral to the tafte is infipid, and is only in a Irnall
degree foluble in water. 1 boiled ten grains of it, reduced to
a very fine powder, in four ounces of diftilled water for fome
time; about two grains and a half were diflblved.

7. IT is powerfully attacked by feveral of the acids, and a fo-
lution takes place in fome of them. This is accompanied by a
lively and brifk effervefcence, which in this as in every other
inftance, proceeds from the difengagement of an aerial fluid.

8. THE gas that arifes during a folution of this mineral in
muriatic acid, extinguifb.es the flame, of a eandle, and is ab-
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6 ACCOUNT of a MINERAL

forbed by water. The water thereby acquires the tafte of wa-
ter impregnated with fixed air or carbonic acid, and the pro-
perty of precipitating lime-water and of rediflblving the preci-
pitate when added to excefs', from which circumftances I infer,
that the elaftic fluid that is difengaged is Carbonic acid gas.

9. To difcover how much of this acid it Contains, I diflblved
in diluted muriatic acid 960 grains, ufing every precaution to
prevent any thing but elaftic fluid from efcaping during -the ef-
fervefcence. The diminution of weight that took place a-
mounted to 290 grains. This correfponds with the refuk of fe-
veral other experiments made with the fame intention. This
fpar confequently contains 30.2 per cent, of carbonic acid.

10. HAVING premifed thus much with regard to the aclion
of acids in general on the foffil, and eoneerning its eompofition,
1 fhall delay mentioning its habitudes with each till I have de-
tailed the effects of heat upon it.

11. W H E N heat is applied to the Strontian fpar, it crackles a
little, and as the temperature increafes it lofes its tfanfparency,
becomes white, opaque, and in fome meafufe friable. It re-
quires, however, a very ftrong lire to produce any further
change.

12. I PUT two pieces, weighing together 320 grains, into a
fmall crucible, and inverting another over it, I placed it in an
open fire. In this fituation it remained for three hours, the fire
being good, and at different times animated by means of bel-
lows. Thefe pieces retained their form ; they were white,
opaque and brittle, and had loft only two grains of their weight.
Their chemical properties were unaltered.

13. A VERY vehement heat occafions-remarkable changes.
A fmall mafs was inclofed in a crucible, made of pure Stonr-
Bridge clay, already prepared for forming glafs-houfe pots, ha-
ving a lid fitted to it of the fame materials. The crucible, gra-
dually heated, was kept for forty-five minutes in the intenfe
heat excited by the well managed fire of a fmith's forge. At
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the expiration of this time, the crucible itfelf became foft. and
from being turned in the fire was diftorted in its fhape. On
examination after cooling, part of the fpar was found to have
undergone fufion, and was converted into a glafs of a bottle-
green colour. The vitrified portion occupied the furface; the
internal part was to appearance fimilar to the refult of the laft
experiment, but it felt much lighter. It now had an acrimo-
nious tafte ; it attracted water with great avidity, and imbibed
it with a hifling noife; it was rendered foluble in this fluid.
The lofs of weight which the fpar fuflains when the action of
the fire has produced its fulleft effect, amounts to 38.79 per cent.
When a little water is poured on the calcined mineral, it fwells,
burfts with a hifling noife, and becomes hot-with more rapidity
and in a greater degree than lime ; like it, it falls into a dry
powder, but the particles are not fo fine.

THE powder unites with acids into the fame fort of com-
pounds as before, but no effervefcence attends the combination*
"When the glafs is dropped intQ muriatic acid, it is flowly acted
upon; at length a jelly is formed, which becomes perfectly
fluid on the addition of water, a minute portion of powdery
matter, which probably comes from the crucible, remaining
undiflblved. If the calcined fpar be left expofed to the atmo-
fpheric air, in the courfe of twenty-four hours, it fwells,
cracks and crumbles into powder, at the fame time attracting
carbonic acid, and becoming effervefcent.

14. UNDER the blowpipe the fpar becomes white and opaque,
and lofes a part of its carbonic acid. I have not been able to
vitrify it per fe. With borax, mineral alkali and microfmic
fait, it melts readily into a white vitreous matter. An effervef-
cence attends the fufion, particularly when borax is employed*

15. IT appears from the experiments already recited, that the
Strontian mineral lofes a greater weight when fubjected to heat
than during folution in acids. This muft be afcribed to the ex-
pulfion of moifture in the one cafe, and the retention of it in

the



8 ACCOUNT of a MINERAL

the other. The difference marks the quantity of water which
enters into the compofition of the fpar. By heat 38.79 per cent.
is expelled, while there is a lofs by folution of 30.20.

HENCE 100 parts contain of earthy bans, 61.21
carbonic acid, - 30.20
water, - 8.59

100

16. As I hope to be able to render it probable, that this
earthy bans differs from any of the hitherto known fpecies of
earth, I (hall, to fave circumlocution hereafter, take the liberty
of calling it by the name of Strontites•-;• by which I with to be
underftood to mean the earthy matter in a ftate of purity, in
the fame way as lime and barytes denote the pure earthy bafes
of calcareous fpar and of aerated barytes. "*»

17. O F the qualities of the Strontites it will be proper to add
feme more particulars.

STRONTITES has a pungent acrid tafte. When brayed in a
mortar, the fubtle powder that arifes is penetrating and offen-
five to the noftrils and lungs. It is foluble in water in the pro-
portion nearly of 2.7 grains to the ounce, at temperature 60.
The folution is clear and tranfparent, poffeffing a ftrong tafte,
not unlike that of lime water ; it changes to a green, papers
ftained with the juice of violets or radiihes. On expofure to_
the air, ftrontitic water quickly acqtiires a cruft on the furface,
in confequence of the earth attracting carbonic acid and beco-
ming infolublc.

18. H O T water diffolves a much larger quantity than cold,
and depofits the Strontites as it cools in the form of colourless
and tranfparent cryftals. The moft ready way of obtaining
thefe is to pour a quantity of boiling water into a Florence flaflc,
and then to throw in the recently calcined fpar in fmall pieces.
After the ebullition that enfues 'has ceafed, fliake the flafk well,

1 and



From STRONG I AN. 9

and place it fo that it (hall cool flowly and without difturbance.
The cryftals will be found attached to the infide of the veflel,
{hooting beautifully through the water to the length of an inch
or more. The form of the cryftal is abundantly diftinct; it is
a thin quadrangular plate, which is fometimes fquare, though
more frequently a parallelogram ; the largeft of them f'eldom
exceed a quarter of an inch in length, and that is ufually fome-
what more than their breadth. Sometimes the edges of the
plates are plain, oftener they prefent two facets meeting like the
roof of a houfe. They, for the mod part, adhere to each other
in fuch a manner as to form a thin plate an inch or more in
length, and half an inch in breadth, the margin being irregu-
lar from projecting rectangles, the whole terminated by a regu-
lar cryftal. Sometimes the plates are thicker, and form folid
parallelopepids, and occafionally are feen perfect: cubes.

19. IN the courfe of expofure to the air for a few hours,
thefe cryflals ceafe to be tranfparent j they become white,
powdery and effervefcent. ~The gain of carbonic acid does
not compenfate the lofs of humidity ; for they fuffer a diminu-
tion of weight which amounts to nearly 10 per cent. To pre-
ferve them, we mud have recourfe to phials very clofely corked.
When fubjected to heat, they lofe the fuperficial moifture with
a hiffing noife ; as the heat approaches to near a dull red, they
undergo fufion, which feems to be of the watery kind ; for as
foon as all the humidity is diflipated, there remains a white
powder that refifts an extreme degree of heat. Water enters
largely into their compofition; 100 grains of them loft by the
expulfion of the moifture, 68 grains. Water diflblves them but
flowly, particularly when they have not been bruifed, in the pro-
portion, of 8.5 grains to the ounce at temperature 60. An
ounce of water, in a heat fufficient to keep the folution boiling,
diflolved no lefs than 218 grains. This is an aftonifhing degree
of folubility in an earthy matter, and affords a diftinguifhing
feature of Strontites. Thefe folutions are poflefled of all the

VOL. IV. B properties



io ACCOUNT of a MINERAL

properties of Strontitic water above recounted. In acids the cry-
ftals are diffolved without effervefcence, and there refult the fame
products as when the native mineral is employed.

20. WHEN I firft obferved the Strontites in a ftate of cryftal-
lization, I imagined it was the only earth that could, in confe-
quence of its greater folubility in warm than in cold water, be
obtained in this form, and I noted this property as characler-
iftic of it. I have however been fo fortunate as likewife to pro-
cure cryftals of barytes.

HABITUDES OF STRONTIAN MINERAL WITH ACIDS.

With Sulphuric Acid.

21. WHEN a fblid piece of fpar is dropped into fulphuric
acid, a few air bubbles arife, but thefe foon ceafe, and the mafs
remains undiflblved. If, however, the fpar be firft reduced in-
to fine powder, and then added to the acid in fmall portions,
an effervefcence takes place, a combination is formed, and the
compound falls to the bottom. The acid, in very minute quan-
tity, renders Strontitic water turbid, which arifes from the forma-
tion of the fulphate.

22. THE fulphate of Strontites is in the form of a white
powder. It has no tafte, and very little folubility in water. I
boiled one grain for fome minutes in four ounces of diftilled
water, half a grain was diffolved. The folution became tur-
bid on the addition of the carbonate of potafs, of barytic wa-
ter, and of muriate of barytes. Sulphuric acid, when aided
by heat, readily diffolves it. An effufion of water caufes the
acid to part with the earthy fait.

With
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With Nitrous Acid.

23. WHEN the nitrous acid in its ftrongeft (late is poured on
a mafs of native carbonate of Strontites, no.aclion enfues ; but
if fome water be added, the acid commences to act with ener-
gy, and a folution, attended with a briflc effervefcence, is the
confequence. Very little will be diflblved, though the fpar be
finely powdered, if the acid be highly concentrated. A fmali
increafe of temperature, it may be remarked, enables the ftrong
acid to attack the folid fpar, and to accomplish the folution. If
you employ an acid previoufly diluted, the ebullition inftantly
begins; for this purpofe, an equal quantity of water at leaft
mud be mixed with the acid. If much lefs be added, the ef-
fervefcence and folution will commence, but they will both foon
ceafe. When the quantity of water is fufEcient, the acid free
from, adulteration, and the fpar pure, no refiduum is left, and
a clear and tranfparent folution is obtained ; but if fomewhat
lefs of the water be employed, the fait that is formed by the
union of the acid and earth immediately aflumes a folid cryftal-
line form. It was by a folution carried on in this manner that
I procured the mod regular, though by no means the largeft
cryftals of this nitrate.

24. T H E folution has a ftrong pungent tafte. It is perfectly
neutral, and readily by evaporation yields cryftals. Thefe are
rarely produced in fo regular a manner that their form can be
eafily afcertained. By a flow and fpontaneous evaporation, cry-
ftals were formed that were hexagonal truncated pyramids. The
moft perfect cryftals, obtained in the way a little ago defcribed,
were odlohedral, confiding of two four fided pyramids united
by their bafes. Sometimes the apex is truncated, and the cry-
ftals terminate like a wedge; often likewife the angles are trun-
cated in different degrees, which gives a confiderable variety to
the fhape of the cryftals.

B 2 25. T H I S
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25. T H I S fait is very foluble in water. One ounce of diftil-
led water at temperature 60 diflolved an equal weight. With
the aid of a boiling heat, the fame quantity diflolved one ounce,
feven drachms and fourteen grains. The folution, faturated in
a boiling heat, parts not with the fait immediately on cooling,
but depofits it flowly in the form of a confufed mafs of cryftals.
The nitrate of Strontites in a dry air lofes its water of cryftalli-
zation and efflorefces ; in a moift, it attracts humidity, and runs
per deliquium.

26. T H I S , as all other nitrates, deflagrates on hot coals. Sub-
jected to heat in a crucible, it decrepitates gently, and then
melts. When the heat rifes to rednefs, it begins to boil, and
the acid is diflipated. If a combuftible fubftance be at this
time brought into contact with it, a deflagration, with a very-
beautiful vivid red flame, is produced. By the operation of the
heat, the fait fufFers a complete decompofition, the acid is ex-
pelled, and the earth remains in a ftate of purity, unlefs in-
flammable matter has gotten accefs to it, in which cafe it will
prove a carbonate*

With Muriatic Acid.

27. VERY fimilar phenomena to thofe already defcribed, as
attending the action of nitrous acid on the Strontian fpar, are
exhibited on pouring muriatic acid on this fubftance. When
the acid is concentrated, and the fpar is in folid pieces, no ac-
tion whatever, or very little, takes place. The effervefcence is
bri(k, and the folution rapid, when the acid is diluted with
about an equal weight of water. A gentle heat, applied to the
ftrong acid has the fame effect as dilution.

28. T H E folution in the weak acid is tranfparent and free
from colour, and affords cryftals mod readily. On difllpating
part of the fluid by heat, and permitting the reft to cool, the
muriatic fait cryftallizes in a beautiful manner. The cryftals

are
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are delicate flender prifms, fometimes two inches long, having
a foft filky appearance. If the refrigeration has been very gra-
dual, the prifms will be formed lefs delicate, and of a more di-
ftinguifhable fhape. All of them are hexagonal, fome having
all their fides equal, others having two broad fides, with two in-
tervening narrow ones, while another fort is feen with three
broad alternating with three narrow fides. At one time they
end abruptly, at another an obtufe trihedral pyramid terminates
them, and now and then they are feen pointed like a needle.

29. BY the facility of cryftallization, and by the peculiar
form of the cryftals, this earthy fait may be eafily detected
wherever it exifts in folution. For this purpofe, put a few
drops on a plate of glafs, and the muriate will foon difcover
itfelf by fhooting into its long flender needles, which are often
difpofed in a radiated form.

30. THESE cryftals, after they are thoroughly dried, fuflfer
little change from expofure to air, yet when the atmofphere is
greatly loaded with moifture, they are apt to deliquefce. Their
folubility in water is great. At temperature 60, one ounce of
diftilled water is capable of difTolving one ounce, four drachms
and one fcruple. To the fame quantity of diftilled water, kept
boiling on a fand bath, I added in fucceffive portions four
ounces of the fait, which became fluid, and I imagine I might
have added any quantity more with the fame event, as the tem-
perature of the folution, when boiling, feems fufEcient to ena-
ble the water of cryftallization itfelf to diflblve the faline mat-
ter.

31. IF into a faturated folution, fome ftrong muriatic acid be
thrown, a precipitation inftantly happens. The matter that
falls down is the fait in fmall needle form cryftals, and the fe-
paration of them from the water arifes from the force with
which the acid attracts the fluid, being greater than that exert-
ed by the fait to retain its folvent^

32. T H E
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32. THE tafte of the fait is peculiar, (harp and penetrating.
When urged quickly by heat, the muriate of Strontites under-
goes the aqueous fufion, and by lofing the water of cryftalliza-
tion, and with it 42 per cent, of its weight, becomes a white
powder, which, as foon as the crucible is heated to rednefs,
melts. A quantity of this fait was kept in the red heat of a
flrong open fire, occafionally enlivened by bellows, for above
an hour. It had been in perfect fufion, yet its acid was not
expelled. It could not, however, when contained in a fmall
fpoon of platina placed upon charcoal, endure, without decom-
pofition, the ftronger heat excited by the blowpipe.

With Acetous Acid.

33. ORDINARY diftilled vinegar diflblves the Strontian fof-
fil, after being reduced to a very fine powder, but with no great
energy. An effervefcence, as ufual, accompanies the diffolu-
tion. The liquid acetite is tranfparent, and without colour.
It changes, though flowly, the colour of violet teft papers to a
green. By fpontaneous evaporation, it dries up into a friable
fait, compofed of minute cryftals.

THESE are perfiftent, though expofed to the atmofphere.
They render green the vegetable colours. They feem to be
nearly equally foluble in hot and cold water; for a quantity of
water, kept in a ftate of ebullition, which diflblved them at the
rate of 196 grains per ounce, depofited no cryftals on cooling.

* With Oxalic Acid.

34. THE Strontian mineral muft be in fine powder, elfe it
will remain untouched by this acid. When finely pulverized
fpar is thrown into oxalic acid, an oxalate of little folubility is
generated, which falls to the bottom of the veflel, under the

form
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form of a white powder. This acid, poured into Strontitic wa-
ter, unites with the earth, and precipitates with it.

35. THIS is one of the moil infipid, and one of the mod in-
foluble of the combinations into which Strontites enters. Ten
grains were boiled in four ounces of diftilled water for fome
minutes, there remained undiflolved fully nine grains. The
clear liquor had the flighted poffible degree of milkinefs produ-
ced in it, on the addition of fulphuric acid, or of carbonate of
potafs. By heat the oxalic acid is deftroyed, and the earth re-
mains partly pure and partly united to carbonic acid.

With T'artarous Acid.

36. WITH this acid the mineral exhibits appearances nearly
fimilar to thofe now defcribed. There is however, for a fhort
period, an extremely feeble effervefcence. Here I may remark,
that for the fake of promoting the union of Strontites with
the weaker acids, I frequently-employ what I call the artificial
carbonate of Strontites, by which I mean this earth precipitated
from an acid by an effervefcent alkali. On this powder the acid
of tartar acls with vigour. When dropped into Strontitic wa-
ter, it carries down the Strontites in union with it.

37. THE tartrite is nearly infipid. I boiled ten grains of it
in four ounces of diftilled water; fix grains were difiolved.
This folution, after it had ftood fome weeks in a clofe phial,
depofited during frofty weather feveral fmall but very regular
cryftals, the form of which is a triangular table, having the
edges and angles fharp and well defined. Thefe cryftals under-
go no alteration from expofure to the air. When acted upon by
heat, they at firft fwell and are puffed up after the manner of
borax, and at length with ignition lofe their acid, which is the
firft change that |he powdery tartrite fuffers under fimilar treat-
ment.

With
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With Fluoric Acid.

38. SCARCELY any perceivable efFervefcence happens when
Strontian fpar is thrown into acid of fluor. It is brilk if the
artificial carbonate be u'fed, but little is diffolved, as the fluate
falls to the bottom. Fluor acid occafions a milkinefs in Stronti-
tic water by the formation of a fluate, which is poflefied of
nearly the fame folubility as the preceding.

With Phofphoric Acid.

39. T H I S acid attacks the fpar, though in a fo\\d form, but
the progrefs of the effervefcence and folution is exceflively flow.
A bit, weighing two or three grains, was not completely diflbl-
ved in twenty-four hours, though the difengagement of carbo-
nic acid went on without interruption. The folution continues
clear as long as the acid is confiderably in excefs; but as foon
as the point of faturation approaches, it becomes thick, from
the depofition of a white powdery phofphate. When the acid
of phofphorus is dropped into Strontitic water, a precipitate ap-
pears, which is rediffolved when the acid comes to be redun-
dant. . The phofphate, if perfectly neutral, has little folubility
in water. Ten grains of it, treated with four ounces of boil-
ing diftilled water, left a refiduum of nine grains.

With Succinic Acid.

40. THE acid of amber, diflblved in water, affaults, but with
no remarkable activity, the artificial carbonate of Strontites. A
clear folution refults, which, by fpontaneous evaporation, yields
a cryftalline fuccinate, which is perfiftent in the air.

1 " With
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With Acid cf Arfenic.

41. T H E arfenic acid diflplves with tardinefs fmall but folid
pieces of the foffil. With the artificial carbonate the effervef-
cence is lively. In either cafe, the compound continues dif-
folved till the acid is almofl faturated, when the liquor grows
thick, from the depofition of a white powder, which is the ar-
fenicate. A precipitate is formed by pouring Strontitic water
on acid of arfenic; but agitation makes it difappear. This
happens till the acid is nearly faturated ; after which the preci-
pitate will not be taken up, unlefs upon the addition of fuch a
quantity of acid as fhall make it predominate. The arfenic
acid being dropped into Strontitic water, a copious precipitate
defcends to the bottom, which vanifhes when the acid comes to
prevail.

42. HAVING diluted a quantity of this acid with about
twice its volume of water, I threw into it the artificial carbonate
to nearly perfect faturation. A clear folution refulted, which
evaporated on a plate of glafs, gave a gelatinous fubftance, that
by longer exposure to the air dried into a white powder. Cry-
ftalline forms fhowed themfelves on the infide of a glafs, which
contained fome of the folution after it had flood for fome time.
It is fomewhat curious, and deferving of notice, that this folu-
tion lets fall the greater part of the arfenicate it contains as
foon as it is made to boil by the application of heat.

T H E arfenicate fully neutralized is only in a fmall degree fo-
luble in water ; an ounce of which, when boiling, takes up ra-
ther more than a grain.

With Boracic Acid.

43. To the acid of borax diflblved in hot water, I added a
minute portion of artificial carbonate of Strontites; a flight

VOL. IV. C effervefcence
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effervefcence and folution took place ; and this happened when
fimilar fparing quantities were thrown in for two or three
times, after which the powder united with gentle effervefcence,
and fell to the bottom. -1 poured Strontitic water into a fimilar
folution of the acid; at firft no difturbance of tranfparency
was obfervable, but when the point of faturation was not far
diftant, a copious precipitate appeared. This I warned with
cold water, that feems to act little upon ?it, and diffolved it in
boiling, of which it requires about an hundred and thirty
times its own weight. The folution changes to a green, the co-
lour of paper ftained with the juice of violets.

With Carbonic Acid.

44. T H E combination of Strontites with carbonic acid we
have in the Strontian mineral, the properties of which I have
been detailing. The earth, foluble in water, becomes fcarcely
fo by uniting with this acid. With an excefs of acid its folu-
bility increafes confiderably, as is the cafe with barytes and
lime. The folution of Strontites-is precipitated by water im-
pregnated with carbonic acid, and the precipitate is rediffolved
by the addition of more of the fame fluid. r

45. STRONTITES, and all its combinations, poffefs a remark-
able property, and one which I long confidered as peculiar to
them : I allude to the quality of tinging the flame of combu-
ftible bodies of a red colour. The muriate has this power in
the mod eminent degree. Its effects are well exhibited by put-
ting a portion of the fait on the wick of a candle ; it caufes
the flame to affume a beautiful deep blood red colour. All the
other compounds, and Strontites itfelf, occafion more or lefs of
the fame appearance. The nitrate approaches the neareft to the
muriate; and it is in confequence of this property that the de-
flagration of this fait with an inflammable fubftance exhibits fo
brilliant and vivid a red flame.' It is a pretty experiment to ex-

tinguifh
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tinguim a candle by means of carbonic acid gas, as it iHues
from a brifkly effervefcing folution of the fpar in muriatic acid.
After the nitrate, comes Strontites in cryftals ; the acetite holds
the next place. Thofe that follow give but a faint tinge of red*
I mall enumerate them in the order of their power: Tartrite,
fulphate, oxalate, fluate, arfenicate, carbonate, phofphate and
borate; the effect of the two laft is extremely feeble *.

46. I T is worthy of remark, that a certain portion of humi-
dity is abfolutely requifite to enable thefe fubftances to alter the
hue of the flame. By way of illuftration, dry by a gentle heat
the mod powerful of them all, the muriate, and by that bring
it to the ftate of a dry white powder. In this condition it will
not affect the flame ; moiften it, and inftantly you reftore its
former power. This holds true with regard to all the reft ; fo
much fo indeed, that thofe which have not much moifture in
their compofition will not affect the flame without an addition
of humidity. This is the cafe with the fulphate, tartrite, oxa-
late, phofphate, arfenicate, "borate, fluate, carbonate and cal-
cined fpar. Nay, it is even true with refpect to the acetite,
though in a cryftalline form.

47. ALL the combinations of Strontites with different acids,
excepting the carbonate, are decompofed by the three alkalis in
their ordinary effervefcent ftate, by virtue, in part, of a dou-
ble elective attraction. When a folution of carbonate of po-
tafs, for example, is dropped into the muriate, at firft a trans-
parent gelatinous precipitate is formed, which, upon agitation,
after further additions of alkali, acquires a white curdy appear-
ance. Similar phenomena accompany the precipitations by the
carbonates of foda and ammoniac ; no effervefcence attends any
of them. The precipitate, when dried, proves to be a white

G 2 fubtle

* The beautiful experiment with the muriate was firft mentioned to me in the
1787, by an ingenious gentleman, Mr A S H , who was then ftudying pbyfic at Edin-
burgh.
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fubtle powder, and is what I have hitherto denominated the ar-
tificial carbonate. In diluted muriatic acid, I diflolved 200
grains of Strontian mineral, and then added fait of tartar,
which had run per deliquium as long as it occafioned any preci-
pitate. By the teft of fulphuric acid, 1 difcovered that the al-
kali had feparated the whole of the earth, which was well
wa(hed, and afterwards dried before a fire, being towards the
eonclufion of the exficcation brought very near the bars ; it
weighed 198 grains. This deficit of two grains I afcribe to ac-
cidental lofs, as during warning, by adhering to the filter, £sV.
The artificial carbonate poffefles all the chemical qualities of
the native, with this difference, that it parts with its acid more
readily when urged by heat.

48. T H E pruffiate of potafs and of lime did not difturb the
tranfparency of a folution of a pure colourlefs mafs of Stron-
tian mineral in nitric acid. Sometimes, however, thefe fub-
ftanees threw down from folutions in the muriatic acid a fpa-
ring precipitate of a blue colour, which denotes the exiftence of
a minute portion of iron in fome fpecimens. The precipitate
is moft abundant when a coloured- fpar has been employed;
whence I conclude, that the colour which the fpar occafionally
exhibits is adventitious, and is owing to the iron it contains.

49. W I T H fulphur, Strantites combines into an hepar. Equal
weights of calcined Strontian mineral and flowers of fulphur
were triturated together, and expofed to heat in a covered cru-
cible. The heat was continued till a few minutes after the
blue flame had ceafed to appear at the chinks of the cover.
The mafs had been in fufion. Being pulverifed, part was
thrown into muriatic acid ; an effervefcence enfued, and the
hepatic odour became offenfive. Boiling water was poured on
the remaining portion; a yellow-coloured fluid refulted, which
was decompofed by acids, and gave with acetite of lead a very
abundant black precipitate. In the humid way likewife a he-
par may be formed. On a mixture of equal parts of flowers

of
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of fulphur and cryftals of Strontites, I poured fome hot wa-
ter, which I caufed to boil for fome time. A liquid hepar. of
a dark yellowifh brown colour, was the product, and fhowed
the fame qualities as the preceding.

50. CRYSTALS of Strontites were diffolved, but fparingly by
alcohol. The tincture was of a yellow colour, and burned
with a reddifh flame.

51. HAVING detailed all the properties of the Strontian mi-
neral, and of its earthy bafe, with which I have made myfelf
acquainted, my next object fhall be to confider, and, if pofli-
ble, to determine, whether this earth be really different and
diftinct from all thofe that are already known. There are two
kinds to which the Strontitic balls bears in its properties no in-
confiderable refemblance, I mean barytes and lime j.yet it feems
to me to differ as much from both of them as they differ the
one from the other. In external appearance, it muft be ac-
knowledged, feme fimilarity is obfervable among the native
carbonates of thefe earths. The Strontian foflil refembles mod
the barytic fpar. Indeed this is fo much the cafe, that many
perfons admitted it into their collections as the aerated barytes.
Nay, a French chemiil of fome note, M. PELLETIER, informs
us, that having analyzed a mafs, which he received from the
Honourable Mr GREVILLE, he did not publifh the refult, for
the reafon, " qu'elle ne rn'avoit fourni rien de particulier * . "

52. THESE two productions of nature agree in exceeding
other earthy fpars in fpecific gravity ; in retaining their carbo-
nic acid, unlefs when urged by a very intenfe heat; in dif-
folving when cauftic in water; in affording the pure earth
in cryftals ; in diffolving in acids with nearly fimilar phe-
nomena j in forming falts of difficult folubility with feve-
ral of the acids, and cryftallizable ones with the nitric
and muriatic. In thefe refpects a ftrong analogy prevails
between them, yet it is but an analogy ; for in the points now

enumerated,,
* Ann. de Chem. t. ic. p. 188.
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enumerated, as well as in others, a considerable difference*
actually prevails.

53. T H E I R fpecific gravities differ, that of native carbonate
of barytes being 4.338, while that of Strontitic fpar goes from.
3.650103.726. The laft mentioned parts with its acid fbme-
what more readily, and without being fufed itfelf, or acting fo
powerfully on the clay of the crucible ; and when calcined, it
imbibes moiflure with much greater avidity, fplitting with
more heat and noife. There fubfifts a greater difference1 be-
tween the folubility of pure Strontites in1 hot arid cold water
than of barytes * ; moreover, tile forms of their1 cfyftals dif-
agree widely. Strontite's generates with fiilphuric acid a lefs
ponderous and more foluble earthy fait than barytes. It is true
that both barytes and Strontites form cryftalHzable falts when
combined with nitric or muriatic acids, but the cryftals have1

no fimilarity either in property or afpecT. Thofe^ into the com-
poGtion of which Strontites enters, fitffef' chariges from expo-
fure to the air, which do not happen to the nitrate or muriate
of barytes, and they are vaftly more foluble in water. In the
figure of the cryftals aifo the difference is very remarkable. A'
ibrong and weighty argument in favour of the diftincl nature
of thefe earths is furniftled by the circumftance, that foiutions
of Strontites in acids fuffer no decompofition from prufliate of
lime or potafs ; for here I put out of confideration the change
that is occafionally produced when the minute poftibri of iron
is prefent; while, as eVery body knows, a prominent and dif-
criminating feature of baryteS is its precipitation by either of
thefe fubftances. A mark'of diftift&ion not lefs decided is the
quality that Strontites and its compounds poffefs of tinging the
flame of combuftible bodies of a red colour; a property that

does
»

* I have, fince this paper was read, difcovered that the difference of folubility of
barytes in hot and in cold water is fully as remarkable as that of Strontites. This
mark of diflin&ion confequently mult be rejected.
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does not belong to barytes, the muriate of which gives a very
faint greenifli hue. To thefe add, what afluredly carries great
weight with it, that thefe fubftances do by no means agree in
the order of their attractions. On the whole, I think it abun-
dantly manifeft, that the foffil from Strontian is not aerated
barytes, and that it has not this earth for its bafis.

54. IT has been above remarked, that this mineral occafionally
aflumes the appearance of fome forts of calcareous fpar ; and it
has likewife been noticed, that fome analogy prevails between
the properties of their component earths. In no circumftance
does this appear (b ftrongly as in the quality of tinging flame,
which I have difcovered to belong alfo to the compounds of
lime, though in a much fmaller degree. The muriate of lime
gives the flame of a candle, when applied in the manner for-
merly deferibed, a red colour, which is confiderably lefs vivid
and brilliant than that produced by muriate of Strontites, and
fhort of that oecafioned by the nitrate of this fubftance. It is
eafy, however, to fhow, that Strontites and lime materially dif-
fer. The fpecifie gravity of the Strontian far exceeds that of
calcareous fpar, which is commonly about 2.700. The former
retains its carbonic acid much more obftinately in the fire.
But the incomparably greater folubility of the pure earth in hot
water, and its cryftallizing, are characters of themfelves fufE-
cient to diferiminate Strontites from lime, and I mall only fur-
ther obferve, that Strontites forms a lefs foluble compound
with fulphuric acid, yields a cryftallizable nitrate and muriate,
and difplays a power of attraction different from lime; whence
I reckon it certain, that the earth of Strontian mineral is not
lime.

$$. I NEED not draw a parallel between the appearance and
properties of this foffil and any of the other earthy bodies, as
it is not in the mod diftant- degree like any of them.

56. IT perhaps deferves notice, that the mineral I have been;
treating of, though different from the native carbonates of ba-

rytes
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rytes and lime, holds a fort of intermediate fpace, and forms a
kind of link between them. To illuftrate what I mean, I may
obferve, that in fpecific gravity, fufibility, capability of decom-
pofition by heat, and in the folubility of. the compounds it
forms, it flands in the middle. Thus, heavier than calcareous
and lighter than barytic fpar, it is more eafily melted than the
one, lefs fo than the other. When fubjecled to heat, it parts
with its carbonic acid more readily than barytes, lefs fo than
lime. The fulphate, nitrate and muriate of it are all more fo-
luble than the fame faks of barytes, and lefs foluble than thofe
of lime. In one refpecl indeed it exceeds both, and that is,
folubility in hot water, which perhaps is fo great as may make
fome perfons, over fond of nice diftinclions, deny it a place
among the earths altogether *.

57. THIS kind of intermediate fituation fhall perchance in-
duce fome to imagine, that this earth is a peculiar combination
of the other two. At fir ft, I confefs, when this idea fuggefted
itfelf to me, I did not deem it improbable ; but now, after full
inveftigation, I mult reject the notion. This, I hope, I do
with good reafon, fince I have found that, like the acknowledg-
ed fiinple earths, this fubftance bears repeated folutions, cry-
ftallizations and precipitations, without fliowing the final left
difpofition to a feparation of principles; and fince the means
that difunite an artificial mixture of the two earths, fuch as
diflblving in muriatic acid and cryftallizing, oV precipitating
by prufliate of potafs or lime, have no effec~l in occafioning a
disjunction of its parts.

58. As the earthy bafis of the Strontian fpar poflefTes re-
markable qualities tha^are peculiar to it, and forms with acids
combinations unlike thofe generated by the known earths, and
differs from all of them in the order of its attractions, I can-
not hefitate to conclude, that it is an earth fui generis, a new

2 and

• Vide note to 53.
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and diilinct genus. It belongs decidedly to the ancient order
of*them called alkaline or abforbent, of which the moft abun-
dant fpecies, the calcareous earth, has been long known. To
my illuftrious mafter in chemiftry, Dr BLACK, we are indebted
for eftablifhing the diftincT: nature of magnefia. Dr GAHN
and Mr SCHEELE have the merit of difcovering barytes.

59. CONSIDERING it as a peculiar earth, I thought it necef-
fary to give it a name: I have called it Strontites > from the
place where it was found j a mode of derivation, in my opi-
nion, fully as proper as from any quality it may poffefs, which
is the prefent fafhion. My reafon is, that I think there is lefs
chance of difcovering two new earths in the fame fpot, than of
finding two poflefled of the fame property any where. The
denomination, however, is of little moment, provided it be
well underflood what it is intended to denote, and there be no
room for miftake.

60. To complete the hiftory of Strontites, it remains for me
to ftate what I have difcovered refpecling the order of its at-
tractions. I fhall begin with pointing out the order in which
the principal acids attract it, and then I fhall fhow the place
due to its attraction among thofe of other fubftances for acids.

61. SULPHURIC acid attracts Strontites with the greateft
force ; for when added to a folution of the nitrate, muriate,
tartrite, arfenicate, fuccinate, fluate, acetite and borate, it in-
ftantly caufes a difturbance of tranfparency, and a white pre-
cipitate falls to the bottom. When poured upon the oxalate,
which is fcarcely foluble in water, and permitted to remain for
fome hours upon it, this acid expels the oxalic, and takes its
place. I may here remark, that the precipitates formed by the
fulphuric acid do not defcend fo rapidly as the ponderous ful-
phate of barytes ; they have oftentimes in their fall more the
appearance of fulphate of lime. On this* account, Strontites,
though a good one, is by no means fo delicate a teft of the pre-
fence of this acid as barytes, nor can it be employed altogether

VOL. IV. D with
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with the fame advantage in the purification of nitric and mu-
riatic acids from the fulphuric.

62. THE acid of fugar, or oxalic acid, follows the fulphuric.
This acid takes the new earth from all the folutions above men-
tioned, and with it falls in a powdery form, excepting from the
fluate. It, is a curious fact, that the oxalate is foluble in mu-
riatic acid with partial decompofition. I obtained an oxalate
by dropping the acid of fugar into muriate of Strontites, which
I wafhed well with cold water, and dried. I then introduced
it into muriatic acid, that did not diffolve it till a very little di-
ftilled water was added. The folution, in a few hours, had
depofited a fmall quantity of cryftals, which I dried on blotting
paper. They were perfiftent in the air, they diflolved in wa-
ter, and imparted to it the tafte of oxalic acid. This fluid was
not difturbed in its tranfparency by fulphuric acid, and it oc-
cafioned in lime water a copious precipitate of very little fa-
lubility ; whence I inferred thefe cryftals were oxalic acid, and
their form did not contradict the conclufion. On evaporating
the liquor from which they had been depofited, 1 procured a
powdery oxalate and cryftallized muriate. The reafon of this
partial decompofition I cannot at prefent aflign ; it cannot be
explained in the fame way that the partial decompofition of ful-
phate of potafs or fbda by nitric or muriatic acid is accounted
for.

63. THE third place belongs to the tartarous acid, which de-
compofes and caufes a rhilkinefs in the folutions of the earth
in nitric, muriatic, fuccinic, arfenic, boracic and acetous acids.

64. THEN comes the acid of fluor, which precipitates the
earth from its folution in all the acids I have tried, excepting
the three already mentioned as exceeding it in force. It is re-
markable, that a folution of fluate is not rendered turbid by
oxalic acid, though it be certain, that the oxalic has the ftronger
attraction; perhaps a triple compound is formed.

65. NITRIC
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6^. N I T R I C acid holds the next place. When this acid, in a
ftate of concentration, is poured into a laturated folution of the
muriate, a precipitate immediately defcends. This confifts of
minute cryftals" of the nitrate. An afFufion of water reftores
fluidity. The liquor on evaporation affords the nitrate in cry-
ftals.

66. MURIATIC acid, as ufual, fucceeds the nitric. As it
forms a very foluble compound with Strontites, the decompon*-
tions accomplifhed by it are made apparent by evaporation.
The phofphate of Strontites is diflolved readily by this acid.
The liquor, when the moifture is diftipated by a very gentle
heat, yields cryftals of the muriate and phofphoric acid in a
concrete ftate. The arfenicate is taken up (till more readily ;
and from the folution, by an evaporation not pufhed fo far as
to deprive the arfenic acid of its humidity, are obtained cry-
ftals of the muriate. The borate diflblved in this acid exhibits
phenomena fimilar to the phofphate. By adding this acid to
the acetite, and evaporating, ~we get the muriate.

SUCCINIC acid, if it do not rank before the two laft men-
tioned acids, without- do\ibt, holds the place immediately fol-
lowing.

67. PHOSPHORIC acid comes next in order. It makes no
change in the combinations containing any of the acids already
noticed, but inftantly throws down a precipitate from the ace-
tite, arfenicate and borate. With regard to the two laft of
thefe, care mull be taken not to add more phofphoric acid than
is fufficient, elfe the precipitate will be inftantly rediflolved, and
will elude obfervation.

68. AFTER phofphoric ftands acetous acid, which unque-
ftionably has a feebler attraction than any of the preceding,
and I think a greater than the acid of arfenic, becaufe this
acid, dropped into the acetite, difturbs not the tranfparency.
Boiacic acid follows the arfenic, and laft of all comes carbo-

D 2 nic
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nic acid, which is expelled by all the others, as appears from
the narration already given.

Order of AttraBions among the Principal Acids for Strontites.

STRONTITES.

Sulphuric acid.
Oxalic.
Tartarous.
Fluoric. *
Nitric.
Muriatic.
Succinic.
Phofphoric
Acetous.
Arfenic.
Boracic.
Carbonic.

69. THE attraction of the new earth for acids ranks high.
For fulphuric acid, barytes has unquestionably a flronger at-
traction than Strontites. I added barytic water to a folution of
fulphate of Strontites; and though only an extremely minute
portion of this earthy fait be contained in the fluid, yet an im-
mediate milkinefs end precipitation was the confequence. This
earth however comes next; for I find that, when I pour Stron-
titic water into folutions of fulphate of potafs, of foda, or of
lime, the liquor becomes turbid, and the Strontitic fulphate falls
to the bottom.

70. I HAVE not afcertained how the attraction of Strontites
ftands with oxalic acid further than that the force of its attrac-
tion for this acid is fuperior to that of potafs, and confequently
of all thofe fubftances that are inferior to it.

3 71. THE
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71. THE earth attracts tartarous acid more forcibly than al-
kalis do. Add Strontitic water to tartrite of potafs, and tartrite
of Strontites will defcend; but its attraction is weaker than
that of barytes or lime, for the folutions of either of thefe
earths renders tartrite of Strontites turbid. The fame place is
due to this earth in its attraction for fluoric acid as with acid
of tartar; barytes and lime exceed it, potafs is feebler.

72. WITH refpect to nitric and muriatic acids, the order
feems fomewhat different. Here fixed alkalis appear to predo-
minate. Yet of this, after feveral trials, I was fomewhat un-
certain, in confequence of peculiar phenomena that occur.
When abfolutely cauftic potafs is dropped into a diluted folu-
tion of muriate of Strontites, tranfparent cryftalline flakes ap-
pear ; but long before all the earth is difengaged, the alkali
ceafes to occafion more precipitation, and it may be afterwards
added in quantity, without producing any vifible effect. If,
however, an efFervefcent alkali be now poured in, a copious
curdy precipitate will be formed. Two hundred grains of
Strontian fpar were diflblved in muriatic acid. To the folution,
diluted with more than an equal quantity of diftilled water, I
added potafs, till it no longer occafioned depofition. I permit-
ted the precipitate to fubfide, and then poured in fome potafs,
which caufed no vifible change. The clear liquor was decant-
ed off, and the remaining portion filtered. The precipitate,
when collected and weighed, amounted only to 24 grains.
With the clear liquor, I mixed carbonate of potafs^ and I ob-
tained an abundant white precipitate* This I warned, and dried
by a gentle heat; it weighed 170 grains. On another occafion,
I diflblved a fimilar quantity of the mineral in the fame acid,
and after dilution I added the alkali very flowly. The matter
feparated aflumed the form of quadrilateral lamellar cryftals,
fome of which, unattached to any others, fhowed the wedge,
ihaped margin like an ordinary cryftal of StFontites ; frequently
they adhered to each other, fometimes appearing in arborefcene

figures..
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figures. I continued to pour in potafs as long as any precipi-
tation followed, and I certainly confumed more alkali than
would have been fufficient to faturate the whole of the acid.
The cryftalline depofite, when dried quickly, effervefced very
feebly with muriatic acid ; it was much more abundant than
the former ; it weighed 74 grains. From the fupernatant li-
quor, carbonate of potafs feparated effervefcent Strontites to
the amount, when dry, of 132 grains. The matter thrown
down by potafs, when diflolved in muriatic acid, cryftallizes in.
every refpecl like ordinary muriated Strontites. It is alfo fo-
luble in water, and generates Strontitic water. From thefe ex-
periments it appears, that potafs precipitates only a portion of
the Strontites, which is in the ftate of cryftals, and that this
portion is variable in quantity, which I imagine in fome mea-
fure depends upon the ftate of dilution. How this comes to
pafs it is not eafy to fay. I am difpofed to afcribe it either to
the production of a triple compound, or to the folubility of
Strontites in pure alkali. The weight of the two precipitates,
in neither experiment, exactly amounted to that of the fpar
employed ; nor was this to be expected. In the former it was
deficient by fix grains, in the latter it exceeded by as much.
The deficit of the one may arife in part from the lofs of matter
adhering to the filter, but principally fromr the heat employed
in drying, expelling too much moifture from the firft precipi-
tate. A priorit it might be imagined, that there fhould always
be a deficiency, fince part of the earth is difengaged in its pure
ftate, as invariably happens with lime. Inflead of this, how-
ever, in the latter experiment there was rather an incr^afe of
weight. This I impute to the cryftalline form in which the
Strontites is feparated; for in this flate it is united to a greater
weight of water than it contains of both carbonic acid and wa-
ter when it is effervefcent.

73. THE impracticability of precipitating all the Strontites
from muriatic acid, fuggefted fome doubts whether the alkali

2 really
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really poflefled a ftronger attraction or not. Thefe were remo-
ved by the refult of the following experiments: I difiblved a
quantity of nitrate of potafs in boiling water, and threw in
fome mafles of recently calcined Strontites. The heat genera-
ted commenced an ebullition, which I prolonged by the heat of
a fand bath, the mouth of the flafk being flopped by a perfo-
rated cork. During the cooling, cryftals of Strontites were de-
pofited. I next diffipated by boiling much of the water of the
clear fluid, managing the operation fo that the atmofpherical
air fhould have as little accefs as poffible. By this procefs I ob-
tained cryftals of nitre, intermixed with a fmall quantity of
cryftallized Strontites. I performed a fimilar experiment with
a folution of muriate of foda, and the refult only differed in
this, that the cryftals of common fait were depofited during the
evaporation of the liquor, and thofe of Strontites, for the fe-
cond time, during the fubfequent refrigeration ; whence the in-
ference is deducible, that Strontites cannot detach the nitric or
muriatic acid from the alkalis" with which they are united in
faltpetre and fea fait.

74. THE attraction of barytes for muriatic acid exceeds
that of the new earth. To a folution of Strontitic muriate I
added fome native carbonate of barytes lately calcined and re-
duced to fine powder. Soon; marks of decompofition were ap-
parent, and the liquor conlifted of muriate of barytes. Mu-
riated barytes, on the other hand, fuffers no change from the
earth I have been defcribing. The attraction of lime for this
acid is feebler than that of Strontites. Muriate of lime became
muriate of Strontites, fome time after I had introduced the
powder of calcined Strontian fpar into it. Ammoniac was in-
ftantly difengaged from the muriatic acid by Strontites.

75. POTASS attracts acetous acid more forcibly than Stron-
tites, and diflodges it.

76. PHOSPHORIC acid is one of thofe that prefer Strontites
to alkalis. Strontitic water immediately caufes a precipitation -.
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in phofphate of potafs or foda. Strontites in its turn gives
place to lime and barytes.

77. THE fame order as in the preceding is obferved with re-
gard to the acid of arfenic.

78. BORATE of Strontites fuffers no vifible change from
lime-water or potafs, but is turned muddy inftantly by bary-
tic water. A fblution of borax is decompofed by diflblved
Strontites.

79. T H E attraction of Strontites for carbonic acid is power-
ful. It renders mild alkalis cauftic, and becomes thereby itfelf
a carbonate. I was defjretis of determining the relative attrac-
tions of barytes, lime and Strontites for this acid, but found it
not an eafy matter. The difficulty proceeds from all the three
being entirely or nearly equal in power. BERGMAN was not
able to decide between the two firft of them. In hopes of af-
certaining this point, with artificial carbonate of Strontites in
fubtle powder, I mixed a quantity of barytic and of lime wa-
ter, and kept them in phials accurately clofed. I had the bot-
tles fkaken very often during a week. At the expiration of
this time, I decanted carefully from both the fupernatant fluid,
and faturated it with marine acid. The liquor of the one,
treated in this manner, gave, on evaporation, muriate of ba-
rytes ; from the other I obtained muriate of lime. Thefe ex-
periments feem to fhow, that Strontites will not yield carbonic
acid to either of thefe earths. Again, when Strontitic water,
poured upon the carbonates of barytes and of lime, is managed
in the fame manner as the former, the clear liquors, faturated
with the fame acid, afford, both of them, muriate of Stroiyites.
This earth confequently had not taken the fixed air from either.
Since then neither lime nor barytes can attract carbonic acid
from Strontites, and fince this acid will not defert either of
thefe to combine with Strontites, I am led to the conclufion,
that the forces of their attraction are equal, or very nearly To.
This alfo appears from the following experiments : Into a mix-

ture
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ture of nearly equal parts of Strontitic and barytic waters, I
threw diftilled water impregnated with a quantity of fixed air
lefs than was fufficient to faturate either of the earths. I (hook
the whole well for fome time, in the expectation that the earth,
whofe attraction preponderated, would attach to itfelf «all the
acid, and become infbluble. On examination, however, I found,
that the precipitate confifted of the carbonates of both. When
a folution of lime, inltead of barytes was ufed, the event was
fimilar.

80. STRONTITES precipitates metallic calces from their folu-
tions in acids, but Vifith no particular phenomena. When
Strontitic water is poured into a folution of muriate of mercu-
ry, a brownifh yellow precipitate, like to that produced by ba-
rytic or lime water, prefents itfelf. The fame fluid caufes a
dark green precipitate in fulphate of iron, a greyifti white in
fulphate of .zinc, a light blue in fulphate of copper, and a
white one in acetite of lead.

'TABLE tojhow the Place due to Strontites in the Order ofAttraBions*

Sulphuric Acid.

Barytes
Strontites
Potafs
Soda
Lime

Oxalic.

Barytes 1
Lime r ?
Strontites J
Potafc
Soda

Tartarous.

Lime
Barytes
Strontites
PotaGs
Soda

Fluoric.

l ime
Barytes
Strontites
Potafs
Soda

Nitric.
Barytes
Potafe
Soda
Strontites
Lime

Muriatic.

Barytes
Potafe
Soda
Strontites
Lime

Pbofpboric.

Lime
Barytes
Strontites
Potafe
Soda

Arfehic.

Lime
Barytes
Strontites
Potafj
Soda

Bbracic.

Barytes
Lime ?
Strontites *
Potafc
Soda

Carbonic.

Lime Barytes Strontites
Potafs
Sotla

VOL. IV. £ To
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T o make a fmall addition to the hiftory of barytes, and to
c o r r e c t miftake that has prevailed refpecting the native com-
bination with carbonic acid, I beg leave to add a few words.

• i . ALL the chemifts who have made native carbonate of ba-
rytes the fubjedl of their experiments, concur in afferting, that
the carbonic acid cannot be difengaged from it by heat alone ;
and upon this fuppofed fact, a theory of pretty extenfive applica-
tion has been founded. Dr WITHERING, in his admirable paper,
Phil. Tranf. vol. lxxiv. p. 298. fays, " It is very remarkable, that
" the terra ponderofa fpar in its native ftate will not burn to lime.
" When urged with a ftronger fire, it melts and unites to the cru-
" cible, but does not become cauftic." " May we not conjec-
". ture then, that as cauftic lime cannot unite to fixed air with-
" out the intervention of moitture, and as this fpar feems to
" contain no water in its compofition, that it is the want of
" water which prevents the fixed, air afluming its elaftic aerial
" ftate." This fuppofition becomes, in his opinion, ftill more
probable from the circumftance, that the artificial aerated terra
ponderofa, which contains water, lofes its fixed air by the ac-
tion of heat.

2. Dr PRIESTLEY adopted this notion, and adds his teftimony
to the fact upon which it refts. In the Phil. Tranf. vol. lxxviii.
p. 152. we have the following words : " Terra ponderofa aerata
*' gives no fixed air by mere heat. But I find, that when
" fteam is fent over it in a red heat in an earthen tube, fixed
" air is produced with the greateft rapidity, and in the fame
" quantity, as when it is diflblved in fpirit of fait, and making
M the experiment with the greateft care, I find that fixed air

" confifts
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u confifts of about half its weight of water." From thefe ob-
fervations Dr PRIESTLEY infers, that water enters into the com-
pofition of fixed air, nay, that it is this ingredient which is
eflential to the aeriform condition of the acid. He extends the
idea to all aerial fluids, and hence draws a futile argument
againft Mr CAVENDISH'S glorious difcovery of the compofition
of water.

3. IT is unneceflary to tranfcribe the words of Mr WATT

junior, who fpeaks on the authority of Mr JOSIAH WEDGEWOOD

junior, to nearly the fame purpofe. or thofe of M. SAGE, FOUR-

CROY and PELLETIER who ftrangely alien, that this fubttance
is abfolutely unchangeable by heat.

4. FROM this general opinion, however, I am obliged to dif-
fent, having found, that the fixed air can be espelled from the
native aerated barytes by heat alone, if fufEciently intenfe ; a
circumftance that muft prove fatal to the theory founded on its
fuppofed impracticability. The heat which anfwers this pur-
pofe is that of a fmith's forge, when the fire is fkilfully ma-
naged. By its afliftance, I have oftentimes deprived the bary-
tic fpar of its acid either entirely or nearly fo.

5. I NEED not detail the particulars of more than of one expe-
riment. In feveral trials, however, it may not be improper to
remark, I was difappointed, in confequence of the barytes, vehe-
mently heated, adling as a flux on the clay of the crucible, cor-
roding holes in it and making its efcape, leaving as its only ve-
ftige a green-coloured vitreous glazing on the infide of the cru-
cible. At firft I employed crucibles made of pure Stourbridge
clay, but was, from the circumftance this moment mentioned,
obliged to have recourfe to thofe compofed of black lead, which
are able to refift and confine the heated fpar ; yet fometimes I
fucceeded even with thofe of clay.

6. A SOLID and pure mafs of the fpar, Weighing 338.4
grains, was put into a black lead crucible, having a lid of the

E 2 fame
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fame fubftance fitted to it. The crucible, gradually heated,
was kept in the rtrong fire of a fmith's forge for the fpace of
half an hour, when it became very foft. On breaking it after
it had cooled, indubitable proofs appeared of the mafs having
undergone complete fufion. From being previoufly angulated,
it now accommodated itfelf to the ftiape of the crucible, and
encrufted the bottom and fides of it a little way up. 1 he
cruft externally, where it flightly adhered to the crucible, was
of a dark greyifh colour, internally it had a greenifli fhade.
The matter was light, fpungy and porous like pumice ftone,
and being carefully collected weighed only 261 grains. The
fpar had therefore loft 77.4 grains, which is at the rate of 23
per cent, nearly.

7. T H E cakmed mafs imbibed water with a hi fling noife and
confiderable increafe of temperature, but without fwelling or
fplitting like lime, and was foluble in this fluid. On dropping
it into diluted muriatic acid, a very flight eflervefcence took
place ; but this foon ceafed, and the diflblution proceeded in
perfect quiet. The folution had a greenifli caft.

8. FROM another mafs, weighing 530.5 grains, I expelled
136.5 grains or 25.60 per cent, and (till it was not altogether
non-effervefcent. I however obtained it once abfolutely cau-
ftic or free from carbonic acid, having employed a crucible of
Stourbridge -clay, which endures a ftronger heat than the black
lead. But I could not in this cafe afcertain the lofs of weight,
as part of the mafs had efcaped through a hole it had made for
itfelf.

9. EVEN by the common blowpipe and candle, a part of the
acid may be difengaged. Suppofing that the heat excited by
this inftrument, employed in the ufual way, would be very in-
adequate to produce the defired effect, I tried pure air, in the
manner I had feen M.LAVOISIER ufe it. This mode confifts
in directing a ft ream of oxygenous gas againft ignited charcoal,

and
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and produces an extreme intenfity of heat. By this heat the
ipar was rapidly melted, but finking into the pores of the
charcoal, it eluded further impreflian. I then had recourfe to
the ordinary blowpipe. The fmall mafs readily melted, and
on being kept in fufion for fomc time, boiled with fo much
violence as to fcatter around it minute particles of the liquid
matter. After two or three minutes, it was kept fluid with
more difficulty; and, finally, it covered the furface of the
charcoal with a thin powdery cruft. Though it ftill effervefced
brifkly with muriatic acid, a portion of the fixed air had been
feparated ; for a part of it, throwiauinto dittilled water, impart-
ed to it the power of changing to a green violet teft-papers,
and the water acquired a cruft on its furface from expofure to
the air.

10. THESE experiments, I hope, fatisfaclorily (how, that the
native carbonate of barytes can be decompofed by heat alone,
and further afford proof of the infufficiency of the theory that
has been deduced from the fuppofed impoffibility of accompliih-
ing it.

11. I HAVE found that barytes is vaftly more fomble in hot
than in cold water, and that it is depofited from the former in<
the ftate of cryftals. To obtain theft I commonly employ the
calcined barytic fpar, and the mode I follow confifts in throw-
ing into water, that has juft ceafed to boil, fome pieces of a re-
cently burned mafs. The heat that is generated caufes the wa-
ter to boil, and I prolong the ebullition for a little time. The
clear part of the liquor being decanted off and permitted to*
cool, depouts fooner or later a quantity of cryftals. The fhape
and appearance of thefe vary confiderably, according to the ra-
pidity with which they have been formed, and this depends,
upon the greater or fmaller quantity taken up by the hot wa-
ter over what can be retained by it when cold ; the mod fatu-
rated yielding cryftals the moft fgeedily, the lefs fo notfor feve^-
ral days.

112. THE
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12. THE cryftal in its perfect condition feems to be a flatted
hexagonal prifm, having two broad fides, with two intervening
narrow ones, and terminated at either end by a quadranj;uar
pyramid, which, in fome cafes, conftitutes the larger part of the
cryftal. When the crystallization goes on at great leifure, the
cryftals are often diftinct and fblid. of no inconfiderable magni-
tude ; but more commonly with a quicker deposition, they are
more ilender and delicate, and are attached to each other in iuch
a manner as to aflume a foliaceous form of beautiful appear-
ance, refembling fome of the fern tribe in their pinnated frons,
to fpeak botanically ; but in this arrangement, a confiderablc
diverfity occafionally happens.

13. THE cryftals obtained from calcined barytic fpar, in the
manner now defcribed, diflblve in water, and impart the qua-
lities of barytic water; they change vegetable colours to a
green, they unite with acids without effervefcence, and gene-
rate with the muriatic and fulphuric; "compounds fimilar to the
fulphate and muriate of barytes ; hence I infer they confift of
pure barytes.

14. THESE cryftals are perfectly tranfparent and colourlefs,
but when expofed to the air, become white, opaque and effer-
vefcent, lofing during this change nearly 30 per cent, of their
weight. Subjected to the heat of boiling water, they undergo
the aqueous fufion and become fluid j from which ftate, if al-
lowed to cool flowly, they concrete into a folid cryftalline mafs.
When a ftronger heat is applied, and continued till all the moi-
fture is diffipated, there remains a white powder, lighter by
one half than the cryftals employed, which, urged by the
heat produced by the blowpipe, is melted with more difficulty
than the native carbonate.

15. T H E folubility of thefe cryftals in water furprifed me a
good deal. One ounce of diftilleil watrr/at temperature 60,
diffolves almoft twenty-five grains, while boiling water appears to

1 be
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be capable of diflblving any quantity of them, however great.
This arifes from the circumftance, that the earth becomes fo
extremely foluble at an elevated temperature, that the water of
cryftallization itfelf, which fcarcely furpafles the weight of the
barytes, when heated to the two hundred and twelfth degree,
is able to accomplilh the folution of the earth without the affift-
ance of more fluid.

16. IN this amazing folubility barytes and Strontites nearly
agree, but materially differ from lime, which, fo far as I can
difcover, is diflblved as fparingly by hot water as it is by
cold.

II.




