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XLVIII, A Letter from William Brown-
rigg, M. D. F.R.S§. to Sir John Pringle,
Bart, P. R. §. relating to forme Speci-
mens of native Salts, colletled by Dr.

Brownrigg, and fbewn at a Meeting of

the Royal Society, June 23, 1774 *.

SIR,
Redde, June 23, BEG leave, through yqur hands, to
1774 convey to the Royal Society, fpe-

cimens of various falts, which I have found native
in the coal-mines near Whitehaven; and which, I
flatter myfelf, may be of fome ufe in affifting us to
form a right judgement concerning the generation of
thefe falts, and the various ingredients that enter
their compofition. '

The firft of thofe native falts which I offer to the
Royal Society, is the fal catharticus amarus, or the
bitter falt ; which, though it was only firft difco-
vered by Dr. GREW in the Epfom waters fo lately as
towards the clofe of the laft century, is found in
more abundance, and more univerfally diffufed
over this globe than any other falt, the common falt

* Thefe fpecimens were afterwards depofited in the Britifh
Mufeum. s. HORSLEY,

Vor. LXIV, Qqq excepted.
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excepted. The waters of the ocean are known to
be ftrongly impregnated with this falt, and from it
to. acquire their bitter tafte, It has alfo been difco-
vered in many fprings, in almoft all known parts of
the world ; many of which are thereby rendered unfit
for domeftic ufes, though highly ferviceable in medi-
cine, Many lakes contain large quantities of this
falt; as the lake Afphaltus, and fome of the lakes in
Siberia®) : and laftly, it will appear from the fpe-
cimens of this falt here produced, that it continuvally
germinates from ftones, and other fubftances lodged
in the bowels of the earth; from which fubterraneous
ftores, not only the fprings and lakes, but alfo the
ocean itfelf feems, in part at leaft, to be fupplied with
it.

In Partition N° 1. are various fpecimens of this
bitter falt, which I found germinating, in great
abundance, from a whiti(h-grey free ftone, in many
parts of the colliery of Howgill near Whitehaven.
It there grows, or thoots out from this ftone, in very
fine and tender filaments, which are white and fhine
like polithed filver. Thefe filaments are of various
lengths : fome I have feen three inches long; and
they are often fet fo.clofe to each other asto adhere
together into one mafs. They are often very pure,
but fometimes are intermixed with minute efflore-
fcences of green vitriol ; which falt alfo germinates
in great abundance in the fame colliery. The green
vitriol, which is extraQed from the martial pyrites
found among the coal in the fame mioe, has alfo
{ometimes mixed with it a fmall portion of this
bitter falt, as I Jearned from experience, having

‘ (a) Gmelin,
frequently
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frequently taken large quadrilateral cryftals of this
laft mentioned falt out of the cifterns in which a
ftrong lixivium of green vitriol had been fet to
cryftallize at the copperas works near Whitehaven.

And here it may be proper to remark, that the
large beds of freeflone found in the coal-grounds
near Whitehaven, and in moft other places wheére
there are veins of coal, though fuch ftone is often
very hard when dug out, and does not feem liable to
decay while lodged deep in the earth, yet will fel-
dom endure the weather; but, when expofed to the
open air, gradually moulders into duft, and is there-
fore unfit for buildings. Which decay of thefe
ftones feems owing chiefly to the germination of this
bitter falt, and fometimes alfo ta that of vitriol;
but feldom to the formation of nitrous falts, as has
been moft commonly fuppofed.

Partition 1I. Ne° 2. Bitter falt, from the {fame col-
liery, in a concreted form, found lying in fmall va-
cuities towards the top of fome large pillars of coal,
there left about forty years ago, to fupport the roof
of the mine. The falt has been generated from the
whitith grey freeftone, of which this roof is formed,
and feems compofed of many {mail filaments (the fame
as N° 1.), that have gradually fhot out from their
ftony matrix {o clofe to each other, as to unite into
one folid mafs.

'N. B. Various other kinds of falts, formed by
germination, affume this fibrous texture, in like
manner with this bitter falt, as will appear from the
fpecimens of green vitriol and alum here exhibited,
which I collected from the fame colliery of Howgill,

Qqq-2 Partition
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Partition ITI. N° 3. The fame bitter falt concreted
intodmall folid and tranfparent mafles, of an irregular
form, -in which ftate itis found in great quantities, in
many parts of the collieries of Howgill and Whingill,
near Whitehaven, in old works which have been
deferted fourfcore or a hundred years. Specimens of
the native bitter {alt, in this form, I fentto Sir Hans
Sloane: thirty years ago.

Partition III. N° 4. (¢) The native bitter falt
(N° 3.) depurated by folution in water, and decan-
tation of the clear Jixsvium from the coal and other
heterogeneous {ubftances that had fubfided therein;
which clear Jixivium, after having been brought to a
due ftrength by coftion, and then fet in proper vefiels,
gave cryftals, of which thefe here exhibited are
a {pecimen.

Partition III. N° 4. (), Specimen of the fame
depurated falt, formed into fomewhat larger cryftals,
in repeating the foregoing procefs.

The figure of thefe cryftals is that of a quadrila-
teral column terminating, at the fummit, in a qua-
drilateral pyramid. At the bafe they ufually appear
broken oft from the vefltl or other body to which
they adhered during their formation. The four plain
fides of the columns meet always at right angles,
and in the flender cryftals that- firft thoot, are of
equal dimenfions; but in the larger cryflals (which
feem compounded of fmaller ones) two of the fides,
that are oppofite to each other, are often greater
than. the two other fides. - The four triangles, that
arife frorn the four fidés of the eolumn, moft com-
monly differ from each other in form and in magni-
tude, and therefore compofe irregular pyramids:
and fometimes thefe¢  cryftals, inftead of ending at a

5 point,
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point, terminate in a ridge formed by two inclined
planes, which arife from the oppofite and parailel
fides of the column,

Thefe cryftals are perfeétly clear, and of a fine
deep water, and may be preferved in this ftate many
years, by wrapping them up loofely in paper fo
as to keep them from being fullied by duft and
other impurities. In this manner the cryftals
now prefented to the Royal Society have been kept
twenty years; and in all that time have not parted
with any of the water of their cryftallization foasto
turn white and powdery ; neither have they deliquefeed
by attracting the moifture of the air. Indeed none
of the falts, formed by germination, that I have feen
are fubjet to diffolve in a moift air; on the contrary,
the falts, fo produced, fhoot moft vigoroufly in a
clofe and moift air; a certain portion of, moifture
being required in their formation. Some part hows
ever of this moifture feveral of thofe falts readily
‘loofe when expofed for a confiderable time to the
open air. The dphronitrum or fal murarius (which is
a fixed alcali) aftorded me an inftance of this kind.
For, having depurated a confiderable quantity of
this falt, and reduced it into rbomboidal cryfials of a
very regular form; on examining thefe cryftals, after
I had kept them ten or twelve years in a phial that
was corked, though not with great exaCtnefs, Ithen
found them dry, and in part reduced to. powder fo a8
to have loft their trantparency, and in a good mea-
fure their proper figure., The green; vigriol isi alio
apt to grow rufty, and to lofe fomg.of its water:in
the open air, though its acid, when pure, attradls
moifture ‘more greedily than, perhaps, any other
faline body.

The
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The native bitter falt of the coal-mines, purified
as before related, I have found exaétly to agree in
the form of its cryftals, as alfo in its cool bitter tafte,
its purgative quality, and other properties, with that
falt which is commonly fold in the thops, under the
name of Epfom falt, when this laft named falt
had been {officiently purified and reduced into
larger cryftals. This native bitter falt alfo agrees,
in all its qualities, with a falt (which I extratted from
the thick and ponderous liquor known by the name
of bittern) that remains in the falt-pans after the
common falt is {eparated from fea water by coction.
Itis allo the fame with the falt of the Scarborough
waters, as defcribed by Dr. suaw, which is fold at
a great price under the name of Scarborough falt.
Moft. of the other purging falts, fold under the
names of the feveral waters from which they are ex-
traéted, feem to be the fame with this bitter falt ;
but differ as they are formed into greater or fmaller
cryftals, or according to their purity ; there being
many purging waters which, befides this bitter falr,
hold common falt, the murjatic calcarious falt, na-
tron, and other kinds of falt.

Of the feveral kinds of bitter falt abovementioned
I have felefted a few fpecimens from thofe which I
have in my pofieffion.

Partition IV. N° 5. The common Epfom falts of
the thops, purified in the following manner. The
Epfom falt was diflolved in water, and the Zxivium,
after ftanding fome time, was depurated from a
lerge black fcum which arofe to its top, and from a

dirty fediment; it was then, by gentle coction, freed
from
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from a large quantity of comemon falt, phrt of which
~arofe to the top of the Zxrvrwm in fmall grains, and
was thence fkimmned off; and part of it fubfided
therein in larger grains. The /lxivium, when thus
purified, and reduced to a proper ftrength by gentle
boiling, was fuffered to fhoot into fmall cryftals in
proper veflels, and the liquor that remained (which
was a folution of the fame falt, mixed with a con~
fiderable quantity of the muriatic calcarious and
fome common falt) was poured from it.

N° 6. Large cryftals of depurated Epfom falt,
which fhot out from a fully faturated folution of this
falt (N° 5.) made by pouring boiling water thereon,
and {uffering it to ftand till cold.

N° 7. More regular cryftals of the fame falt.

N° 8. Bitter falt well purified, which I extrafted
from the marine bittern of the Salterns near White-
haven, in which common falt is feparated from [ea
water by coction. '

The bitter falt, purified in this manner, is an ex-
cellent remedy in many difeafes, and may be pre-
pared at the Britith Salterns, for foreign as well
as for home confumption, fo as to be afforded
at a very moderate price, I therefore heartily re-
commend it to be kept in the fhops in this purified
ftate, inftead of the common Epfom falt now every
where fold; which laft, on account of its great im-
purities, is defervedly grown into difrepute.

N° g. A falt which I extratted from the fame
marine bittern (N° 8.). Its cryftals are very fin-
gular, being of a rhomboid and cunciform fhape,
and are very confiftent in common air, Their tafte
feems more bitter than that of the common bitter falt.

N° 10,
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N® ro. Smaller cryftils of the fame falt with
N° 9. Thefe are, moft of them, of a rhomboidal
figure.

N° 11, Salt of the Scarborough water, which I

puchafed, about twenty years ago, from an apo-
thecary of that fPlace, who there prepated confidera-
ble quantities of it for fale. It does not differ from
the purified Epfom falt (N° 7.), and that bitter falt
which I extraed from the marine bittern (N°8.)
- N° 12, Several fpecimens of native green vitriol,
from the coal-nriues near Whitchaven. I found
this vitriol in the colliery of Howgill, lying in great
plenty in the joints or openings of the pillars of
coal that had been left to fupport the roof of the
mine, and in a part of it from whence the coal had
been dug away about forty yearsago. ‘The vitriol is
found in places to which the air feems to have had
free accefs, and the coal near it commonly appears
in a loofe and crumbling ftate.

N° 13. A curious {pecimen of the fame green
vitriol with the foregoing (N° 12.) which may ferve
to explain how it happens that the various fpecimens
of this native falt, and of feveral other falts here
exhibited, aflume a fibrous appearance. The faline

erminations in this fpecimen fhoot out, or growr
from the pyrites, pretty clofe to each other, and in
feveral places are united together into fafciculi or
clufters ; butin other places there are many openings,
or vacuities, which, had it remained in its native
fituation, would, moft probably, have been filled up

by other filaments arifing from its matrix, and the
whole
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whole faline concrete. wonld have: beenr reduced into
one compalt body, of::a fibraus.texture, ,

N° 14. Several fpecimens of the fame green vi-
triol, which are mote clofe and compact than the
foregoing fpecimens (N°.13.); and in which. the
fibrous texture of the falt, thus generated by ger-
nll\ilnation, is -more apparent than in the fpecimens
(N° 12. '

Ne 1)5. Green vitriol germinating from martial
pyrites. : :

N° 16. Sundry fpecimens of pyrites, with green
vitriol adhering thereto, jor lodged in its crevices,
where the falts fwelling, or continually increafing in
bulk, aft as wedges, and moulder the pyrites into
powder. ‘The pyrites, in this decayed flate, appears.
black, from its bituminous and earthy parts re-
mainingafter its faline principles have been feparated
from it. Though in the fpecimens here exhibited,
fome foffil coal may have been intermixed with the
pyrites. The miners have called this decaying of the
fulphurous ores of copper, iron, and other .metals
and femi-metals, the weathering of thefe ores, having
obferved that this change or decompofition. of thefe
ores is brought about by the operations of common
air, and of the watery moifture to which they.
have been expofed. For the pyrite and other ful-

hureous ores remain without change in the bowels

of the earth, while lodged in places, where neither
the air nor water can alt upon them. - L

N° 17. Native alum from the coal-mines neas
Whitehaven. In thefe fpecimens the alum is found
adhering to the flone, from which it Thoots outy; in

Vor. LXIV. Rer very
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yery fmall whiteand fhining filameats, which have a
flocculent or downy appearance, and is. therefore
the fame falt which was heretofore known under the
name of alumen plumofum. Some Kinds of afbefios,
from their refemblance to this falt, have alfo, though
very improperly, obtained the name of alumen plu-
mofun. 'This falt has the diftinguifhing tafte of
alum, though fomewhat more harth and rough,

owing either to fome {mall mixture of vitriol of
iron, which feems to thoot oat along with the alum ;
or elfe, becaufe moft of the alum prepared for fale
has urine, kelp, and other mixtures, added to the
lixivium during its cottion, which may render the
falt fo prepared lefs harth and ftyptic than the native
alum. The {tone on which the native alum, here
exhibited, germinates is black and fhining, and has
do much Zitumen mixed with it, that it burns flowly,
and leaves a white afh, when fet on fire in large heaps.

N. B. From the top of thefe heaps, I have col-
le&ted confiderable quantities of brimftone that was
{ublimed from this bituminous ftone, while burning
in this flow manner.

N° 18, Large pieces of the fame native alum,
very pure; on the outlide it has got a yellowith cafl
by being expofed two years to the open air fince it
was taken from the mine; when broken, it ap.
pears on the infide more fhmmg, and has a blueith
caft.

N° 19. An earth found in confiderable quantities
near the above {pecimens of alum. From its ex-
tremely harfh, rough, and ftyptic tafte, like that of
burnt alum, it feems to be an aluminous earth, It

3 may
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may alfo contain fome {mall minture of echery
earth, which may give it its yellow caft. o
N° 20. A thining kind of ftony clay, called
by the miners fill, lying in large beds in cohl
grounds, it ftrongly refifts the fire, and fome of it,
by germination, yields alum. '

W. BROWNRIGG.

ERRATUM.



