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THE Malvern waters have long been cele-
brated for their purity, and to this alone their
effects have generally been afcribed. From the
fﬂlinwing Analyfis of thefe waters, however, it
would appear that this opinion is erroneous,
and that their good effecls, as in the cafe of
other mineral waters, arife chiefly, at leaft,
from the foreign ingredients they contain. This
will hardly be doubted if it can be fhewn that
- they contain fubftances which have long been
celebrated medicines in the fame difeafes in
which the effe@s of the Malvern waters are fo
ftrikingly beneficial.

That they contain but a fmall quantity of
fuch fubftances is no argument againft this opi-
nion. We well know that the effe@s of medi-
cines are not in proportion to the dofe merely,
but are influenced by a variety of circumflances,
with fome of which we feem to be but ill ac-
quainted. How many chalybeate {prings, which
contain but a {fmall quantity of iron, are more
efficacious in reftoring vigour than the moft
powerful artificial chalybeate; yet we know

A that
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that the effe@s of fuch waters depend on the
iron they contain, becaufe, when deprived of it,
they lofe at the fame time their invigorating
quality. Whether the fame quantity of iron
diffolved in the fame quantity of pure water,
would produce the fame good effecls, inde-
pendently of the other ingredients of fuch
waters, we cannot tell. Mofil probably it would
not. But when we refle@ on the intimate union
which takes place between bodies, when one
exifts in very great, and the other in very fmall
quantity, of which a thoufand inftances might
be enumerated, we have fome reafon to fuppofe
that the effects of many mineral waters depend
on this intimate union, by which perhaps a
greater quantity of the medicine is received
into the fyftem, or is received in a flate more
capable of producing its peculiar effedts than
when it is taken into the flomach and bowels in
a more concentrated form,

To.the numerous cafes proving the efficacy
of the Malvern waters, given by Dr. John Walj,*
I might, were it neceffary, add fome equally
ftriking which have fallen under my own obfer-
vation.

The complaints in which thefe waters have
been chiefly celebrated are the various forms of

* See seventy-six cases of their efficacy related by Dr. John
Wall, in his Medical Tracts, re-published by Dr. Martin Wall in
1730.

Scrophula,
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Serophula, Cutaneous difeafes of different kinds,
and Gravel.

Dr. John and Dr. Martin Wall * are the prin-
cipal writers on the Malvern waters. It feems
to have been the opinion of both, that the ef-
fedls of thefe waters are chiefly to be afcribed to
their purity. * The efficacy of this water,” the
former obferves, ** feems chiefly to arife from
** its great purity, whereby it paffes through the
*¢ {mallest veflels, and not being loaded with
* any falts or earth, it is capable of diffolving
** more than thofe waters which are already fa-
* turated with them. Its effefts externally,
* both in lotion and bathing, may in a great
** meafure depend upon the fame; fince it is
¢“ paft all doubt that fluids may enter the body
* this way by the abforbing veflels.” + And Dr,
Martin Wall, in his Appendix to Dr. John Wall’s
Obfervations, remarks, * Its principal virtue

* There are two springs in the Malvern hills which have
been celebrated, and are supposed to be of the same nature. The
one is called the Holy-well, the other 5t, Ann's-well. The ex-
periments of both Dr. J. and Dr. M. Wall were made with the water
of the former, There are also some chalybeate springs in the
neighbourhood of the village of Malyern, the analysis of which I
have begun, and shall lay before the public as soon as I have had
leisure to finish it. To Dr. Wall's Tracts I refer the reader for
an account of the situation of the Malvern springs, and of the
pature of the hills from which they issue,

t See the above mentioned Tracts, page 117,

‘¢ then
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¢ then muft depend upon its extreme purity,
¢« affifted by the fixed air which it contains.” *

Dr. John Wall, however, was led by feveral
obfervations to doubt the juftice of the popular
opinion. ¢ It has been the opinion of fome
¢ perfons,” he obferves, “ that the water of
¢ the Holy-well is only pure element, devoid
*“ of mineral fpirit and almoft all other princi-
¢ ples. Indeed were this the cafe, which for
““ many rteasons I am convinced it is not,
¢ that purity alone would make the spring of
“ great value.” After a quotation from Hoff-
man, Dr. Wall continues, ** I have inferted this
¢ quotation from an author of the greateft
¢ eminence, in order to thew what might be
¢« expetted from a pure water, and furely no
¢ {pring can more juftly deferve the title than
¢ this does.t But that there is alfo a fine fubtle
¢ penetrating {pirit concealed in thefe waters,
¢ agreeable to what is mentioned in the fore-
¢ going treatife, is evident from the following
¢ obfervations. The firft of thefe was commu-
““ nicated to me by my very ingenious friend,
¢« Dr. Mackenzie, who informed me, that he

* Page 288.

+ Dr. Mariin Wall, we shall find, has shewn that Dr. John
Wall was deceived with respect to the quantity of the foreign
contents of this water. It is certain, however, that compared
even with the springs in common use, it must be considered a
very pure water.

¢ knows
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¢ knows a gentleman in Warwickfhire who has
“ g cancerous ulcer in his face, which he ufes
¢ to bathe every day with Malvern water before
¢ he applies his other dreffings to it. The wa-
*¢ ter, when ufedalone, frequently makes theulcer
** {mart to a degree, which he is not able to bear
* till he adds a certain proportion of common
A water to it; but when the Malvern water 1is
* thus diluted with river or other water, he
‘ can bear it very well.

** This remarkable obfervation has been fince
“ confirmed to me by Dr. T'urton,a very eminent
** Phyfician, of Birmingham, who himfelf alfo
“t felt a very fenfible effect from this water, dif-
‘ ferent from that of a common {pring. He
‘* has lately had a putrid fever, attended with
‘¢ ulcerations on the throat and tongue, which
*¢ left the parts very tender: upon walhing his
** mouth with this water, and drinking a glafs
¢« of it at the {pring head, he felt great pain and
¢ {fmarting in all the parts which had been ul-
¢ cerated : however he continued to walh his
¢ mouth frequently, the uneafinefs gradually
¢ leflening upon every lotion; and he drank
* large quantities of the water that whole day.
* The next morning he found his mouth and
*¢ throat quite easy and free from any tender-
** nefs, which it had never been before fince
# his illnefs.”

Before relating my experiments and conclu-

fions,
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fions, it will be proper, in order to avoid con-
fufion, to point out thofe of Dr. John and Dr.
Martin Wall, which feem to contradict them,
and the circumftances which reconcile thefe
contradictions.

Dr. M. Wall bhas noticed what appears to be a
principal caufe of Dr. J. Wall's having obtained
fo {mall a refiduum from the Malvern water by
evaporation, namely, that he performed the
evaporation in open veflels. It will appear,
from the experiments I fhall relate, that fome
part of the folid contents of this water, if the
diftillation is not performed very ﬂany, comes
over with the water, even when it is performed,
as Dr. M. Wall advifes, in a retort and receiver
luted together. '

Dr. J. Wall was led to believe, that the Mal-
vern waters contain fulphuric acid in a disen-
gaged flate. ** The water of the Holy-well,
* when drank immediately as it comes out of
“ the hill, leaves a peculiar tartnefs in the
* throat. Thisis by fome likened to the tafte
“ of brafs or alum, and is moft perceptible to
‘“ thofe who have not been ufed to the water ;
““ but this tafle is foon loft, and the water grows
* fofter after it has been kept {fome time, though
* the bottles be ever fo carefully ftopped. With
* this water either acids or alkalis mix without
¢ the leaft alteration in tranfparency, and with-
* out any precipitate or conflict; and yet it

¢t {eems
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¢t feems to contain a concealed acid, becaufe
¢ iron laid in the water is corroded ; and with a
s folution of silver, though at firfi it mixes
*¢ without any milkinefs, yet, by standing {fome
« time, the water grows gradually whitifh, and

% then muddy, and of a dirty reddilh purple;

 and at laft a powder, of a deep purple colour,
“ js precipitated, which is the effect of the
% yitriolic acid.”* : |
Dr. M. Wall attributes this precipitate to
catbonat of lime; it feems not, however, to
proceed either from this or the fulphuric acid.
Dr. M. Wall juftly obferves, that, if it arofe
from the prefence of fulphuric acid, infufion of
litmus and fyrup of violets would give evidence
of acidity, which they do not. With refpect
to the carbonat of lime, Dr. M. Wall {feems to
have been mifled by his correfpondent, who
fays, that no turbidnefs takes place on the
addition of a folution of nitrat of filver, after
the water has been diftilled in clofe veffels,
although acetat of lead occafions a precipitate.
I have always found the turbidnefs to take place
on the addition of nitrat of filver, when a pre-
cipitate could be obtained by acetat of lead.
Were Dr. M. Wall’s explanation juft, the
turbidnefs {hould be prevented by the previous
addition of nitrous acid to the water, which is

* See Dr. J. Wall’s Tracts, pages 116 and 117,
not
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not the cafe, unlefs the water has been diftilled.
Besides, there is no precipitate on the addition
of oxalic acid, whether the water has been dif-
tilled or not.

Dr. J. Wall ftates, as another proof of the
exiftence of a difengaged acid in thefe waters,
that effervefcence enfued on mixing the water
of the Holy-well with a faturated folution of
carbonat of potafs. The way in which the
experiment was made* sufficiently points out
that the appearance of effervelcence arofe
merely from the extrication of air with which
all waters are impregnated. A far lefs quantity
of acid than is neceffary to occafion any degree
of effervefcence would affe¢t the above men-
tioned tells of acidity.

Carbonat of ammonia has alfo been fuppofed
to exift in the Malvern waters, and one of Dr.
M. Wall’s correfpondents thought he had afcer-
tained its prefence, as indeed there was reafon
to believe, when he found that after diftillation
this water gives a precipitate with acitat of lead.
Dr. M. Wall refers to another experiment of
the fame correfpondent, in which he found that
the nitrat of silver occafioned no precipitation
nor turbidnefs in the diftilled Malvern water,
which Dr. M. Wall juftly obferves it {hould have
done, had this water contained an alkali; but in

* See Dr. J. Wall’s Tracts, page 132.
this
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this experiment there feems to have been fome
inaccuracy, for, as I have juft obferved, the
-Malvern waters, though diftilled in clofe veflels,
may ftill give a precipitate with nitrat of filver,
a circumitance which tends to invalidate Dr. M.
Wall's explanation of the precipitate from the
diftilled water by acetat of lead, namely that it
arifes from the water retaining its carbonic gas
after diftillation, which we cannot {urely fup-
pofe. But this explanation is wholly fet afide
by a circumftance which was overlooked both by
Dr. M. Wall and the gentleman he alludes to,
namely, that the addition of an acid prevents
the precipitate; and this feems to confirm the
account of the precipitate given by the lat-
ter: we fhall find, however, that it is not owing
to the prefence of carbonat of ammonia, but
to a caufe which it would oblige me too much
to anticipate the Analyfis I am about to lay
‘before the reader to confider here.

In the 24th experiment related by Dr. M.
‘Wall, potafs gave a precipitate with three quar-
ters of a pint of Malvern water, boiled down to
half an ounce; and in experiment 26th, a folu-
tion of ammonia gave a precipitate with this
water, boiled down in the fame manner; and
ithis precipitate being removed by filtration, it
became turbid in about a minute after the ad-
dition of a few drops of a faturated folution of
carbonate of potafs. From thefe experiments,

B Dr.
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Dr. M. Wall infers that the Malvern water con-
tains {elenite.

This inference feems, on more than one ac-
count, to be inadmiffible. Had the water con-
tained felenite, it muft have been precipitated
long before the evaporation was carried to this
length. Befides, the prefence of fome other
earthy falt may have occafioned this precipitate,
or that with the ammonia may have been pro-
duced by carbonat of magnefia, which is not
wholly precipitated by boiling till the water is
evaporated nearly to drynefs. * But this fubject
I fhall have occafion to refume; the precipitate
which Dr. M. Wall obtained by potafs, after
the addition of the ammonia, demands more
particular attention in this place.

There can be no doubt, I think, from the
following circumftances, that this precipitate
proceeded from the impurity of the folution of
ammonia which had been employed. Unlefs
this folution is prepared with care, it may con-
tain a fmall quantity of the lime used for obtain-
ing ammonia from the muriat of ammonia. I
repeated Dr. M. Wall’s experiment with Malvern
water evaporated to lefs than a twentieth part
of its bulk, and a folution of ammonia which I
had by me, and found the refult as he has ftated

# ‘See Mr. Kirwan’s Essay on the Analysis of Mineral-Waters,
page 200. I have made much use of this excellent Essay, and
have followed the plan of analysis recommended in it

it,
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it, a folution of carbonat* of potafs giving =
‘precipitate ; but when I ufed a pure folution of
ammonia, prepared by Mr. Accum, no precipi-
tate took place on the addition of the {olution
of carbonat of potafs. In the above experiment,
as in Dr. M. Wall’s, it was not till about a
minute after the addition of the potafs that
‘the precipitate was fully formed.

It will be neceffary to notice feveral other
experiments of Dr. M. Wall, when I come
to fpeak of the fubjefls to which they re-

late,

What has juft been faid refpecting the folution
of ammonia, was not neceflary to demonflrate
how requifite it is to have the tefts we employ
in analyfis prepared with the greateﬁ care. All
the tefts ufed in the following Analyfis, whofe
{pecific gravity is mentioned, were prepared by
Mr.iccum; the others were prepared by Meffrs.
Allen and Howard, of Lombard-ftreet, with the
exception of a few which I prepared myfelf,
according to the directions given by the moft
approved writers.

On the manner in which I have employed

# All the potass of commerce is more or less carbonated: Dr.
M. Wall used what is called oleum tart. per deliq.

ane
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one teft, the litmus, of which I have made fre-
quent ufe, it will be neceffary to make fome
obfervations. It may be made a teft of greater
delicacy than it is in the ordinary way of apply-
ing it. After making various trials, I thought
the following the beft way of ufing it :

Let two cryftal bafons of the fame fize, with
cylindrical fides and flat bottoms, of at leaft
four inches diameter, be placed on a fheet of
white paper, and another {heet of white paper
placed behind them, and let the obferver ftand
between them and the quarter from which the
light comes, that he may receive the light re-
fleCted from behind and below them. Let one
of the bafons be filled to about one inch in
height with the water in which we fufpeét the
prefence of an acid, and the fame quantity of
diftilled water be put into the other, and to
each let the fame number of drops of a ftrong
infufion of litmus be added; let the quantity of
litmus be no more than is fufficient to give
them the flighteft tinge, which {hews decidedly
the blue colour in the diftilled water; by com-
paring the colour of the water in the two bafons,
a very {mall quantity of acid may be detected,
efpecially by a perfon accultomed to ufe the teft
in thisway.

Mr. Kirwan fays, that with paper flained with

litmus (his mode of ufing this teft) he could
not
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not difcover ;i of fulphuric acid. By the

' foregoing mode .of ufing the litmus, it is ren-

dered many times more fenfible, as will ap-
pear from the following experiment.

To two ounces of water, {ulphuric acid was
added in the proportion of 1 to 307200. This
was put in one of the bafons placed as above;
in the other, two ounces of water, which I had
previoufly found did not affect the colour of
the litmus. On dropping into both bafons the
fame quantity of infufion of litmus, the colour
was {enfibly redder in the bafon which contained
the acid than in the other; the difference was
fuch as could be readily obferved by a perfon
accuftomed to make fuch experiments.

When I diluted the acid in the proportion of
1 to 460800, I could not obferve the difference
of the fhade. The fpecific gravity of the acid
employed was 1,85, fo that one grain of thig
acid contained 0,7946 grs. of real acid, as
nearly as can be afcertained from Mr. Kirwan’s
table of the {pecific gravity of fulphuric acid
mixed with different proportions of water.*

# The specific gravity of the acid mentioned in Mr. Kirwan's
table, whose specific gravity comes nearest to that [ used, and a
grain of which contains 0,7946 grs. of real acid, is 1,692, so
that it differs from that [ employed only by 0,0042. The circum-
stance which renders it so difficult to ascertain the quantity of
real acid in any mixture of sulp'huric acid and water is, that the
specific gravity does not increase in the same propertion with the
quantity of real acid. :

It
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It appears, then, from the foregoing experi-
ment, that 0,7946 grs. of {fulphuric acid may
be detected by the litmus ufed as I propofe in
307200 grs. of water, fo that one grain of real
fulphuric acid may be detefted by this teft in
386597 grs. or 50,33 pints, of water.

It follows from what bas been faid, that the
litmus employed in this way may alfo be made
a very delicate test of alkalis, as litmus reddened
by an acid will deteét the prefence of any quan-
tity of alkali capable of neutralifing the acid
which changed its colour.

Mr. Kirwan has found 45,2 of real fulphuric
acid faturate 54,8 of potafls; therefore one grain
of this acid faturates 1,2123 grs. of potafs;
hence 1,2123 grs. of potafs may be detecled
by the litmus in 386597 grs. of water, that
is, 1 grain in 318895 grs. or 41,52 pints, of
water.

The fame chemift has found that 56 grs. of
real fulphuric acid faturate 44 grs. of foda,
therefore a grain of this acid faturates 0,7857
grs. of foda; hence o,7857 grs. of foda may
be detefled by the litmus in 386597 grs. of
water, that is, one grain of foda may be detected
in 292041 grs. or 64,06 pints, of water.

He has alfo found that 54,66 grs. of real
fulphuric acid faturate 14,24 grs. of ammo-
nia; therefore a grain of this acid faturates
~0,2605 grs. of ammonia; hence o,2605 grs,

of
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above put a certain quantity of acid, 0,001 grs.
for example, to equal quantities of the water
to be analyfed and of diftilled water add an
equal quantity of a firong infufion of litmus;”
Jet the former of thefe be put by fmall quan-
tities at a time into the bafon containing the
acid, and the latter by equal quantities into
the other bafon, till the {hade of colour in
the two bafons is exactly alike; then the na-
ture of the alkali having been previoufly afcer-
tained, the quantity of water required to faturate
the known quantity of acid will, by the above
proportions, give the quantity of alkali it con-
tains.

The filtering paper ufed in the following
experiments was white paper deprived of its

glue, by Mr. Accum.

AN
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‘“ Exper. 2. A half pint bottle, containing
about # of an ounce of clean iron filings,

~was filled at the fpring head with the water,

fealed up and carried to Worcefter : the next
morning fome of the water was poured into a
glafs without filtering it, and upon the ad-
dition of fome infufion of galls the whole
prefently became of a fine purple colour,
which it retained fome time without turning
black.
‘““ Exper. 3. A part of the remainder of the
water employed in experiment 2 was filtered ;
and, upon adding fome infufion of galls, no
change of colour enfued but that which re-
{ulted from the dilution of the colour of the
infufion; no purple tinge or fhade in the
fmalleft degree.
‘“ Exper. 5. A phial, coutaining about half
an ounce of clean iron filings, was filled with
Malvern water at the {pring, fealed up, and
in about ten days it was brought to me at
Oxford, where it was kept near a week longer.
The cork when drawn came out with violence
and noife, as it ufually does from the bottles
of Pyrmont and Spa waters; and this violence
was attended with a chalybeate fmell. A {fmall
quantity of this water was decanted carefully
through a piece of linen cloth into a glafs:
the water thus filtered was not clear, it had a
{light chalybeate tafte; and upon adding to it
‘* {fome
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appeared fooner, and increafed to fuch a degree
as to give a milky appearance to the water.
3. Barytic water was mixed with it in equal
quantities at the {pring. The turbidnefs now

appeared ftill fooner, and the milky appearance
of the water became more confiderable.

Thefe are precifely the effe@ls which a {mall
quantity of carbonic gas diflolved in water pro-
duces, but none of them are decifive of its pre-
fence, for many other fubftances found in mi-
neral waters will give the {fame appearances with
all thefe tefts.

Barytes, Strontian and lime have a fironger
affinity for carbonic acid than any of the alkalis,
magnefia, alumina, or iron; and, confequently,
when the carbonats of any of thefe exift in mi-
neral waters, Barytes, Strontian and lime will at-
tract the carbonic acid from them. I have found
that Barytic and Strontian water occafion a very
evident turbidnefs in water which contains car-
bonat of Soda in the proportion of 1 grain to
45,000 grs. or near {ix pints.

Befides thefe carbonats, the foregoing tefls
(as Mr. Kirwan obferves) give precipitates with
various earthy {alts, and the mere effect of car-
bonic gas is not eafily diftinguithed. Barytic
water alfo gives a precipitate with {ulphats.

Nor are the experiments with iron filings de-
cifive of the prefence of carbonic gas. Although

it
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the bottle, in which the iron and water had been
kept, coming out with noife, which alfo hap-
pened in my repetition of Dr. M. Wall’s expe-
riment.

The black powder which floated over the
iron filings is an oxid of iron, which may be
formed by allowing iron to lie in any water in
the temperature of our {fummer, and is pro-
duced by the decompofition of the water. Its
oxigen combines with the iron forming the black
powder, while the hydrogen is difengaged in
the form of gas: and from this gas it arifes that
the cork comes out with noife. When confi-
derable heat is applied to water and iron filings,
the hydrogen gas is feen to rife in bubbles from
the iron, and may be collected ; the iron, at the
fame time, from which it rifes, being converted
into the black powder mentioned by Dr. M.
Wall. In making the experiment, indeed, in
the common temperature of our fummer, if the
vellel is allowed to remain at reft for fome
time, on fhaking it, a great number of air bub-
bles rife from the filings. More bubbles are
formed on again allowing the veflel to remain at
reft, and fo on, till all the iron is oxidated.

Mr. Kirwan regards the litmus as the only
teft by which we can afcertain the prefence of
the carbonic gas in waters. *‘* Waters,” he ob-
ferves, ‘* that contain uncombined fixed air to
** the amount of ; of their bulk, or partly com-

‘“ bined,
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indicate its prefence even where the quantity is
great ; for I have found that however much the
infufion of litmus is reddened by charging it with
carbonic gas, its colour is immediately reftored
by adding to it a fmall quantity of any of the
alkaline carbonats, although they have been
perfectly faturated with the carbonic acid. Wa-
ters containing fuch carbonats, therefore, may
contain carbonic gas, although they do not red-
den the infufion of litmus.

It appears then, that we have no teft which
will in all cafes afcertain the prefence of carbo-
nic gas in water; this can only be done, there-
fore, by feparating, by means of a mercurial ap-
paratus, the galeous contents of the water, and
examining their properties when they can no
longer be affected by its other contents.

7. Into a glafs veffel, conne@ted by means of
a glafs tube, with fuch an apparatus, eight
ounces of the Holy-well water were put at the
fpring, the whole contents of the veffel and
tube being twelve ounces and three drams. The
water was gradually heated, and made to boil
for a quarter of an hour, and the air which
came over, received in a glafs jar graduated to
the cubic inch, inverted over the mercury. In
order to eftimate any lofs of air which might
take place in the experiment, the fire was re-
moved, that the apparatus might return to the

temperature of the air, and the fpace which the
: air
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troduced intoit. The nitrous acid was immedi-
ately formed, and, on agitation, the water rofe to
the fame point of the fcale it occupied before
the introduction of the nitrousgas. The whole
of the air contained in the jar, therefore, was
atmoipherical air. _

The Holy-well water, then, contains no car-
bonic gas. The precipitate - occafioned by the
Barytic, Strontian and lime water confequently
arofe from fome other part of its contents.

Sect 9.

Of the Carbonats contained in the water of the Holy-Well.

8. A dilute infufion of litmus, prepared with
filtered rain water, was fenfibly reddened by a
very fmall quantity of acetous acid. It wasthen
divided into two equal parts; to the one was
added a certain quantity of filtered rain water;
to the other the fame quantity of the water of
the Holy-well, which bad been kept feveral days
in a bottle, flightly corked. The latter ap-

peared of a bluer colour than the other. The -

fame quantity of filtered rain water was again
added to the firft, and of Hoely-well water to the
other: the difference of colour was then more
confiderable.  This experiment was {feveral
times repeated with the fame refult.

9. Into filtered rain water, and Holy-well

water at the fpring head, a little of an infufion
of
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that the powder which occafions the milkinefs in
this water, when part of it is evaporated, contains
carbonat of lime.

11. The firft part of the foregoing experiment
was repeated ; but inftead of adding to the
filtered acid fulphuric acid and alcohol, a little
of a folution of ammonia (fp. gr. 1,26) was
dropped into it: a cloud appeared, which was
gradually formed into a light white precipitate,*®
lying near the bottom of the veffel. It appears,
from this experiment, that the milky appearance
of the water is partly owing to the, prefence
of magnefia.

12. On examining the retorts in which the
foregoing diftillations were performed, the part
which had contained the water was found lined
with a thin film. A {mall quantity of diluted
muriatic acid was poured into them. Wherever
the acid touched the film, an efferveicence
enfued. The acid was then filtered. It gave
no precipitate with oxalic acid ; but, on adding
to it the fame fulphuric acid ufed above, (g.)
a precipitate was immediately formed, which
was much increafed on the addition of a few
drops of alcohol.

It

See Mr. Kirwan’s Treatise on the Analysis of Mineral Waters,
p. 93 and 94. When the water is agitated before it is poured out
of the retort, so as to bring away with it the powder which has
fallen to the bottom, this precipitate is of a brownish colour; for the
cause of which see Exper. 15th.

e

B i






(1)

He then evaporated a pint and a half to three
ounces, and found no change of colour on
adding to it infufion of galls. -

Thefe experiments I have repeated with the
tinCture of galls with the fame refult. The

Holy-well water, evaporated to lefs than a joth .

part of its bulk, gave no colour either with
tincture of galls or prufliat of potafs.

Water may contain iron, however, which will
elude thefe means of detecting it. If it contains
carbonat of iron in too fmall quantity to be
deteCted by the tefts at the {pring, we fhall
not detecl it in the water evaporated to however
fmall a quantity, becaufe the carbonat of iron
will be depofited during the evaporation.

15. To afcertain whether the Holy-well water
contains any carbonat of iron, a gallon was
flowly evaporated to two ounces and a half in
a glafs retort and receiver, luted together. It
was then filtered, and the powder which remain-
ed in the filter fubjected to the action of diluted
muriatic acid. The cruft, which adhered to the
retort, was alfo fubjected to the allion of the
fome acid. Both thefe portions of acid were
found to contain iron. | By the following pro-
cefsany teft of iron will readily detect it. Both
acids we have feen contain lime. This was
feparated as in Exper. 10, a precipitate fimilar to
that juft defcribed (13.) was then obtained by a
folution of Soda, and allowed to {ubfide, and as

much
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mine the water left in the retort after the diftil-
lation.

16. A gallon of Hcly-well water was evapo-
rated in a glafs retort and receiver, luted
together, to two ounces and a half; to which,
after it was filtered, a little of a ftrong folution
of ammonia was added. After it had {tpod for
feveral bours, the bottom of the wellel was
covered with a {mall quantity of a white
powder, which, after it had remained for fome
time expofed to the air, effervefced with acids.
The refult of this experiment might have
been forefeen from what has already been faid,
as magnefia is not whiolly depofited by ebul-
lition till the water is evaporated nearly to
drynefs.

17. A gallon and a half of Holy-well water
were flowly evaporated te fifteen ouncesin a
glafs retort and receiver, luted together. The
water remaining in the retort was then filtered,
and paper [tained with turmeric was dipped into
it. Inlefsthan a minute,without the afliftance of

heat, the paper was changed to a reddifh brown.

From this experiment it appears that the
Holy-well water contains a carbonat of fixed
alkali; for, according to Mr. Kirwan, the only
other fubftances which could produce this effect
are pure alkalis, lime and carbonat of ammonia.
The firft never exifts in mineral waters. If car-

bonat of ammonia exifls in the Holy-well water, .

it
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it muft come over into the receiver during diftil-
lation. If the effect on the turmeric paper had
proceeded from lime, a pellicle would have been
formed on the furface of the water remaining
in'the retort by expofure to air, whicli was not
the ‘cafe. Uncombined lime, indeed, is very
rarely found in mineral waters; and Bergman
fays, it muft be in hot, not in cold mineral
waters, that it exifts. |
" 18. The prefence of a carbonat of fixed alkalj
in'the Holy-well water may be afcertained in
another way, equally fimple, which at the fame
fftﬁ?rpm#es that it is chiefly owing to it that this
water pofleffes the power of neutralifing acids.
This power muft arife from the prefence of car-
bonats of fome of the earths, or of carbonat of
ammonia, or of carbonat of a fixed alkali. If it
arifes from any of the garthjf carbonats, except
the'carbonat of magnefia, or from carbonat of
ammonia, ebullition will wholly deftroy it.  If
from carbonat of magnefia, ebullition, if it jn-
creafes it at all, will increafe it only in a flight
degree.’ It will foon arrive 4t its maximum ;
and beyond this, however much the water is
evaporated, it will be impoffible to increafe jts
power of neutralifing acids.
~ If this power arifes from the prefence of a car-
bonat of fixed alkali, it will be increafed by evapo-
ration nearly aslong as any of the water remains. |
~ This is found to be the. cafe with the Holy-well
E water.
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water. Evaporating part of the water increafes
its power of neutralifing acids ; and however
far the evaporation is carried, by earrying it
farther, this power is ftill increafed.

The exiftence of a carbonat of fixed alkali
in this water accounts for many obferva-
tions which have been made refpedling it.
It is remarked, that clothes may be wafhed
in it with lefs foap than in any other; and
that veffels, which are incrufted by hard water
having been boiled in them, are cleaned by
boiling in them the Holy-well water. |
*“ Upon the whole,” Dr. J. Wall obferves,*
¢ too much care cannot be taken by thofe who
s fend for this water from the well that their
** bottles be perfectly clean ; fince it is known
¢t that this water will diffolve thofe foulnefles
* which common water will not touch.

“ Waters, full of earthy particles, are found
* to foul and incruft the veflels in which they
*“ are boiled; as 1s evident in tea-kettles,
¢ &c. which veflels may again be perfectly
*“ cleaned by boiling {ome of thefe pure waters
*“ in them.”

But the effet of the pureft water in removing
this cruft will not be found equal to that of the
Holy-well water, and indeed is very trifling, the
cruft formed being fulphat of lime, which is

very

# See his Tracts, p. 117.
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very infoluble in water, but is read'ilj decom-
pofed by all the alkaline carbonats.

The prefence of the alkaline and other car-
bonats readily accounts for the precipitate ob-
tained by Barytic, Strontian and lime water.

1g. Thirty ounces of Holy-well water were
flowly evaporated to lefs than a dram, care being
taken to prevent any of the alkaline carbonat
from remaining®on the fides of the veflel in
- which the evaporation was performed; a folu-
tion of tartareous acid (fp. gr. 1,56) was then
added freely, but no depofition of fupertartrite
of potafs enfued ; it was then flowly evaporated
to drynefs, but no fupertartrite of potafs was
formed. The alkaline carbonat which this water
contains, therefore, is the carbonat of Soda.

20. In my firft diftillations of the Holy-well
water, the water which paflfed over into the re-
ceiver ftill gave precipitates with acetat of
lead and nitrat of filver, both of which were
prevented by the previous addition of an
acid to the diftilled water. It feemed a fair
inference from thefe circumftances, and indeed
Mr. Kirwan, in his Treatife on the Analyfis of
Mineral Waters confiders it as fuch, that the
water contains carbonat of ammonia. This
opinion, however, feemed imprabable, becaufe
the precipitates given by the firft part of the
water which came over were lefs copious than
thofe given by the water previous to diflillation.

It
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It was wholly fet afide by its being found, in
the above diftillations, that the water which
came over firlt did not give more copious pre-
cipitates than that which came over towards the
end of the diftillation.

I could only explain the appearance of thefe
precipitates by fuppofing that a fmall part of
the carbonat of Soda'had paffed over with the
water, from the diftillation having been comn-
ducted too rapidly, although it had been per-
formed in a very large retort, whofe contents
were many gallons, and in which I put only a
gallon or a gallon and a half.

21. To afcertain the truth of this opinion, a
gallon of Holy-well water was diflilled to a few
ounces in a glafs retort and receiver, with a
heat below the boiling temperature. The water
which came over gave no precipitate either with
acetat of lead or nitrat of filver.

22. A {mall quantity ot carbonat of Soda was
difflolved in filtered rain water, which, 1 bad
previouly found, gave no precipitate with either
of the foregoing tefls. It was diflilled in a glafs
retort and receiver, in a heat which made it boil
pretty brifkly. The water which came over
gave a precipitate with both acetat of lead and
nitrat of filver.

23. But the carbonat of Soda is not the only
part of the folid contents of the Holy-well water
which comes over if the diftillation be rapid.

I three
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I three times diftilled a quart of this water in
the fame retort and receiver, with different
degrees of heat, and found that the powder
obtained by filtering the water which remained
in the retort, was lefs in proportion as the dif-
tillation had been more rapid. It is on this
account that, in the diftillations I fhall after-
wards have occafion to mention, for the purpofe
of afcertaining the quantities of the different
carbonats, the water was not permitted to boil.

24. It is mentioned above(15.) that a refi-
duum is left after the adtion of the diluted
marine acid on the precipitate obtained by
diftillation.  This refiduum remains unchanged
in the following fluids, although the temperature
is gradually increafed till they boil : {uiphurie
acid (fp. gr. 1,85), muriatic acid ({p. gr. 1,12),
~ mitric acid (fp. gr. 1,146), fluoric acid ({p. gr.
1,42), firong folutions of all the alkaline car-
bonats, a folution of ammonia (fp. gr. 1,26),
alcohol (fp. gr. 817).

25. By aftrong folution of potafs or Soda it is

completely diffolved in the common temperature
of the air, and very rapidly, if heat isapplied.
- The fluoric acid feems to at partialiy on the
refiduum ; but this appearance is deceitful, and
proceeds from a circumftance which it will be
neceflary to explain at length.

In diftilling the Holy-well water in glafs
veflels, an appearance takes place which I was

at
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at firft at a lofs to account for. After the diftil-
lation has continued for fome time, a number of

fhining particles appear in the water remaining

in the retort which {parkle in the funihine.
The agitation of the water in boiling feems
neceflary to their appearance, for when the

diftillation is condufled very gently, none of

them are found in the water: but after gently
pouring out the Malvern water, if any water be
firongly agitated in the retort, it is found to
contain them; and if the preceding diftillation
has been long continued, generally in very great
guantity. I found that they were infoluble in
the {ulphuric, muriatic and nitrous acids, alfo in
folutions of the alkaline carbonats ; but with the
affiftance of heat, readily foluble in folutions of
potafs or Soda. Thefe circumflances rendered
it probable that they were filicious, which, toge-
ther with their brilliancy, figgelled the idea of
their being fine laminz feparated from the
furface of the glafs. This induced me to boil
the Holy well water in an iron veflel, but how-
ever long the boiling was continued, none of the
fhining particles appeared. When I found that
this water contains a carbonat of Soda, it did

not feem improbable that, by long boiling, the

‘carbonat, from the affinity of the Soda to
glafs, might fo loofen the furface of the glafs
that, by the agitation of boiling, {fmall laminz
might be detached from it. This feemed the

more
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‘more probable, as glafs is eafily diffolved by
boiling folutions of pure potals or Soda. I
have myfelt feen the bottom of a glafs retort
deeply eroded by boiling them in it for a few
hours: and it may be obferved, that, in this
inftance, the fhining particles appeared in
the alkaline folution. Dr. Prieftly has f{hewn
indeed that boiling water itfelf, if long applied,
will diffolve glafs. In order to afcertain this
point, I repeatedly boiled ina florence flaik, for
fome hours, a weak {olution of carbonat of
Soda, and found that the fame fhining par-
ticles imade - their appearance. The furface
of the glals feems to be that which is moft
ealily detached ; for I found that when a
folution of Soda was repeatedly boiled in the
fame  flafk, the fhining particles, at length,
either ceafed to appear or appeared in fmall
quantity : but if the-flafk was fo placed that the
fluid touched a frefth furface, they then made
their appearance as at firft.
. This appearance feems conflantly to attend
the folution of glafs in a boiling fluid. I have
juft remarked, that it takes place when a folution
of potafsor Soda is boiled in it. I have found
that boiling the fluoric acid in a glafs veffel pro-
duces the fame effect. The {urface of the glafs
feems loofened by the folvent, and broken off by
the agitation of boiling. As thefe {hining par-
ticles. remain -in the filtering paper with the
: refiduum,
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tefidunm, they account for the apparent action
of .the fluoric acid.

SeEcT. 3.
Of the Saline contents of the water of the Holy-well,

The only acids, if we' except the carbo-
nic gas, which have been found to exift in
mineral waters, are the fulphureous, fulphuric,
muriatic, nitric and boracic acids. b e

Of thefe the fulphuric, muriatic and nitric acids
have never been found uncembined in thefe wa-
ters. .~ The {ulphuric acid has been found femi-
combined.  The fulphureousand boracic acids
have been found uncombined ; they do not,
however, exift in this flate in the Holy-well
water, as appears from the experiments which
have been related. | ' '

Neither the fulphureous nor boracic acid have
been found in a combinedi!ftate in mineral
waters. Mr. Kirwan thinksthe former -pmbébly‘
exifls in this flate in fome of the hot ful-
phureous waters. Of the latter 'he obferves,
** the boracic acid, uncombined with any 'bafis
*“ has been found in fome lakes in Italy. 16
* Roz. Journ. and 2 Mem. Dijon, 1784, p. 151.
“ In a combined fiate with natron it probably
s« exifts in thofe lakes of Thebet and Perfia,
v« where tinckal is found; perhaps, alfo in Hun-
s¢ gary, where lakesabounding an ‘natron occur,

and
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¢ and where it does not appear to have been
¢ fought for * |

The only acids, therefore, which we areto look
for in the Holy-well water, are the fulphuric,
muriatic and nitric acids, in a {tate of combina-
tion. $

25. A few drops of a folution of nitrat of
Barytes was added to the Holy-well water at the
fpring. No precipitate nor cloud enfued.

26. Thirty ounces of this water were eva-
porated to two ounces; to which, more acetous
acid than was neceflary to faturate the bafis of
the alkaline carbonat it contains, was added.
A folution of acetat of Barytes was then dropped
into it; a white precipitate immediately en-
fued.

From thefe experiments it appears that the
Holy-well water contains fulphuric acid, but
not in confiderable quantity.

27. More nitrous acid was added to fome
Holy-well water than was fufficient to faturate
the bafes of the carbonats it contains, and without
any previous diftillation a folution of nitrat of
filver was dropped into it ; a cloud immediately
appeared. This water, therefore, contains mu-
riatic acid.

28. The muriatic acid may eafily be obtained
from it in a difengaged ftate. ‘The water was
boiled till the earthy carbonats were precipitated;

it

- * Mr. Kirwan's Treatisc on the Analysis of Mineral Waters, p. 14,
F
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it was then filtered and evaporated to drynefs.
A white cruft remained, which decrepitated with
heat, and effervefced with fulphuric acid, the
muriatic acid being difengaged in the form of
gas.

29. A gallon and a half of this water were
evaporated in a glafs retort and receivér, luted
together, to fifteen ounces. Part of the water
which remained in the retort was deprived of
its fulphuric acid by dropping into it a folution
of acetat of Barytes, and of its muriatic acid by
dropping into it a folution of acetat of filver, as
long as any precipitate could be obtained, and
filtering it. It now contained only acetats and
nitrats, if any exilt in the Holy-well water.
It was then evaporated to drynefs, and the
acetats diffolved by treating them with alecohol.*
No nitric acid was difengaged on treating the
refiduum with ftrong fulphuric acid. This wa-
ter, therefore, contains no nitric acid.

It appears, then, from all that has been faid,
that the Holy-well water contains the carbonats
of Soda, lime, magnefia and iron, and the {ful-
phuric and muriatic acids in a combined fiate.
it remains to be afcertained with what {fubftances
thefe acids are combined. '

In order to abridge the labour of analyfing
mineral waters, Mr. Kirwan gives a table of

) incom-

* See Mr. Kirwan’s Treatise on tae Analysis, &c. p, 128
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incompatible falts; Under the firft head he
mentions alkaline carbonats as incompatible
with earthy or metallic fulphats, muriats or
nitrats. To this, however, there is one ex-
ception, for he gives three inftances in- which:
fmall quantities of fulphat of lime were found in
the fame water with alkaline carbonats.

I found that the powder obtained in the diftil~
lation juft mentioned, in which a gallon and a
half was evaporated to fifteen ounces, contained
no fulphat of lime.* This, however, is not
a fair experiment, as the quantity of carbonat
of Soda in a given portion of the water was fo-
increafed by the evaporation that, if fulphat of
- lime does exift in the Holy-well water, it muft
have been decompofed in this experiment’: nor
can the experiment be performed in this way fa~
tisfactorily ; foritis neceflary toevaporate a great-
part of the Holy-well water befote a fufficient
quantity of the fediment can be procured. I
therefore performed the experiment in the fol-
lowing manner.

30. Three pints of it were boiled in a glafs
tetort till fome degree of turbidnefs appeared:
it was then filtered, returned to the retort, and
evaporated to about five ounces, which was

found:

* After it had been treated with diluted muriatic acid, it was
boiled with a strong solution of carbonat of Soda, and then again
subjected to the action of muriatic acid, after being washed to free
it from the carbonat of Soda; no effervescence ensued.
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found to give as copious a precipitate, with a
folution of nitrat . of Barytes, as if it had not
been filtered. This experiment proves that the
alkali acquires no fulphuric acid during evapora-
tion from that part of the contents of the water
which is firft precipitated by boiling, and con-
fequently that the Holy-well water contains no
fulphat of lime.

It appears from what has been faid, that the
fulphuric and muriatic acids found in this water
mull be combined with an alkali.

31. Three pints of it were evaporated to
about five ounces and a half, in a glafs retort
and receiver, to which fome lime was added,
and to the firlt dram of water which came over
after the addition of the lime, a few drops of a
folvtion of acetat of lead were added, without
occafioning any cloud or precipitate. The
alkali with which the foregoing acids are com-
bined, therefore, 1s a fixed alkali.

32. Sixty ounces of this water were flowly
evapurated, in a glafs retort and receiver, to
four ounces, which were filtered ; and the car-
bonat of Soda was decompofed and the Soda
faturated with acetous acid. A folution of
acetat of Barytes was then added as long as
any precipitate appeared. After being allowed
to ftand for {ume hours, the water was
again filtered to feparate this precipitate, and

evaporated in a temperature below the boiling
point
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The contents of the water remaining in the
retort after partial diftillation, then, are fulphat,
muriat and carbonat of Soda.

It appears from all that has been faid, that
the contents of the Holy-well water are the
carbonats of Soda, lime, magnefia and iron;
the fulphat and muriat of Soda, and the refi-
duum above mentioned (24.)

SecTt. 4.

Of the quantity of Carbonets contained in the water of the
Holy-well.

To afcertain the quantity of the alkaline car-
bonats in mineral waters, Mr. Kirwan advifes
that the alkali fhould be faturated by diluted
fulphuric acid, whofe proportion of real acid is
known from its {pecific gravity, the quantity

required being noted. This method, however,.
cannot be employed in the analyfis of fuch

waters as that of the Holy-well, becaufe it con-
tains other fubftances capable of neutralizing
acids. T'o enable us to draw any conclufion
from fuch an experiment in the cafe before us,,
all the carbonats, except that of Soda, muft be
feparated from the water; and this difficulty,
we fhall find, is the caufe of another, which it
does not feem eafy to furmount.

34. Various quantities of Holy-well water,

from a quart to a gallon, were evaporated witl
a gentle

P TN,




( s1)

2 gentle heat, in glafs retorts and receivers, to
a fifteenth or twentieth part of their bulk; they
were then filtered, and a firong folution of
ammonia being dropped into them, they were
allowed to remain at reft from twelve to
twenty-four hours : at the end of this time they
were again filtered. By thefe procefles they
. were deprived of all their carbonats, except the
carbonat of Soda. They were then boiled for
a {ufficient length of time to expel the ammonia.
- To afcertain what quantity of carbonat of
Soda they contained, diluted {ulphuric acid,
whofe quantity of real acid had been afcer-
tained, was added to them, the litmus being
unfed as the teft of faturation; but the refults
of no two of thefe experiments correfponded,
and all of them indicated lefs carbonat of Soda
than, from other experiments, I had reafon to
believe the water contained. That I might
avoid every caufe of error, I performed the

diftillations very flowly, fome of them without
’ permitting the water to boil ; retorts were ufed
which had never been employed for any other
purpofe, and which were: repeatedly wathed
with the Holy-well water, and the filtering paper
was that mentioned in the IntroduQion.

With all thefe precautions, I could arrive at no
conclufion refpecling the quantity of the alkaline
carbonat.  The greater the quantity of water,
and copfequently the larger the veffels employ-

ed,
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ed, the more diflimilar, in general, was the
refult. Thefe circumftances can only'be attri-
buted to the carbonat having met with more
or lefs acid, notwithftanding the precautions
employed, in the tedious procefs it underwent
to prepare it for the fulphuric acid. And
although this acid would difplace that which
the Soda had attralted, the difplaced acid would
equally with the fulphuric affect the litmus.
I found, indeed, that even handling the filter-
ing paper was capable, owing to the acid which
elcapes by infenfible perfpiration, of influencing
the refult of this experiment. After devoting
much time to it, I was convinced that no cer-
tain conclufion refpecting the gquantity of the
catbonat of Soda could be drawn from it. I
therefore had recourfe to another method,
which may be regarded as decifive, becaufe,
in repeating it, the refults were found to cor-
refpond. |

35. Half a grain of carbonat of Soda was dif-
{olved in twelve ounces of diftilled water, which
were heated to 136°. Paper flained with tur-
meric was allowed to remain in it for one minute
at this temperature. It was not at all reddened.
This water was gradually evaporated at 2 tempe-
rature never exceeding 140°. and at {hort inter-

vals flips of paper ftained with turmeric were

dipped into it and allowed to remain in it exacily
a minute, and as foon as the tinge it gave to the
paperx
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length of time in the fame temperature, when
one eighth was evaporated. 1 was furprifed,
on making the calculation, to find that this
experiment gave precifely the fame refult as
the preceding, 5,33 grs. of carbonat of Soda in
a gallon, that is, 128 ounces. '

In making thefe experiments the paper muft
not be allowed to touch the bottom of the vel-
{el, and it mufl be examined the moment it is
taken from the water; elfe the red tinge will ap-
pear fooner than it ought to do, in the former
cafe, from the higher temperature of the bottom
of the veflel, and in the latter from the eva-
1:-0ratiun of paft of the water which adheres to
the paper by which the alkaline folution which
remains on it is rendered fironger. 'I'his in-
creafle of rednefs, for {fome feconds after it ig
removed from the water, 1s very obfervable.
The rednefs does not continue to increafe
however; and when the paper is dry, unlefs
it bas been confiderable, it is no longer to be
perceived. The red tinge is more readily
obferved if the wet paper is laid on fomething
white.

37. Inorderto afcertain the quantity of carbo-
nat of lime which the Holy-well water contains,
a gallon, which had been kept only 24 hours,
was evaporated in a temperature below the
boiling point in a glafs retort and receiver,
luted together, to two ounces and fix drams.

The
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acid, 35,23 lime, 14,38 water. It requires a
white heat wholly to deprive it of water : 2,4
grs. of fulphat of lime, therefore, contains 0,88
grs. of lime. 100 parts of carbonat of lime (ac+
cording to Mr. Kirwan) contain 45 of acid and
55 of lime; therefore, 0,88 grs. of lime give
1,6 of carbonat of lime, the quantity contained
in a gallon of Holy-well water.
38. In order to afcertain the quantity of car-
bonat of magnefia in the Holy-well water, to
the water remaining in the retort, in the laf
experiment, after it was filtered, a firong folu-
tion of ammonia was added; and after it had
been allowed to ftand for twelve hours, it was
agitated 1n the veflel till all the magnefia that
bad been depofited was mixed with the water:
it was then filtered to obtain the magnefia,
which was difflolved in diluted muriatic acid,
and added to the acid from which the fulphat of
lime was feparated in the lalt experiment. A
folution of Soda was then ‘added to them as
long as any precipitate appeared. | he magnefia
and iron were thus obtained i1n the form of a
reddilh brown fleecy precipitate, which was al-
lowed to fall towards the bottom of the veflel,
and after pouring oft the clear fluid, re-diffolved
in a imall quantity of diluted muriaticacid. The
iron was then precipitated by prufliat of potafs;
and in about twelve hours after, removed by fil-
tering. The fluid now contained nothing capable
of
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of being precipitated by carbonat of Soda but
magnefia. A folution of this carbonat was drop-=
-ped into it as long as any precipitate appeared,
by which the magnefia was obtained in the flate
in which it exifts in the water. It was feparated
by filtering, and dried in a temperature of 80° for
twelve hours, and found to weigh 1,166 grs. but
this includes a {mall quantity of water, for it
requires a temperature of 6ooe to expel from
magnefia the whole of its water. Mr. Kirwan
has {hewn that 100 grs. of carbonat of magnefia
dried at 80° contain 45 of magnefia ; therefore,
1,166 grs. of carbouat of magnefia dried at
80° contain 0,524 of magnelia. According
to the fame chemiil, 79 grs. of carbonat of
magnefia contain'34 of acid ; therefore, 0,524
grs. of magnefia give of carbonat of magnefia
60,9199 grs. the quantity contained in a gallon
of Holy-well water.

39. In order to afcertain the quantity of
carbonat of iron in the Holy-well water,
a gallon * was evaporated to drynefs in a glafs re-
toit and receiver, luted together, in a tempera-
ture below the boiling point. The diftillation
occupied between four and five days. A white
cruft was left in the part of the retort which the
water had occupied. This was fubmitted to the
aCtion of diluted muriatic acid ; a {irong effer-

velcence

* It was brought from the spring to Wﬁmeater and immedi-
ately put into t].'l.L retort.
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vefcence enfued. The acid was repeatedly
applied to every part of the retort which the
water had touched; and' after the acid was
poured out, the fame parts were repeatedly
wathed with Tniall quantities of diftilled water,
which were added to the acid; the whole was
then filtered. The acid which remained un-
combined was neutralifed by a firong folution
of ammonia; and this folution was added as
long as any precipitate appeared. The pre-
cipitate was then {epurated by filtering, and re-
diffoived in diluted muriatic acid : a folution of
prufliat of potafs was then dropped into it as
long as any biue precipitate was formed ; and
this precipitate, after it had {ftood about twenty-
four hours, was temoved by filtering. The
paper in which it was obtained had been dried
in a temperature of about 70°, and weighed 2
grs. It was again dried in the fame tempera-

ture, and found to weigh 2,053 0,9-5,'_1251&11,'

was the weight of the prulliat of iron.  This
pruffiat is compofed of equal quantities
of oxide of iron and pruflian acid. . The
quautity of oxide of iron obtained from a gallon
of Holy-well water, then, is 0,475: 100 parts
of carbonat of iron contain 24 of acid and 76
of oxide of iron, fo that, 0,475 of oxide gives
0,625 of carbonat of iron, the quantity con-
tained in a gallon of Holy-well water.

In eflimating the guantity of iron in mineral

' ' waters,
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together without luting, to four ounces. Before
it was poured out of the retort it was repeatedly
paffed over every part of the retort which the
water had touched, during the evaporation, that
it .might take up any of the fulphat of Soda
which had been left; it was then filtered, and
the carbonat of Soda decompofed, and tl.e Soda
faturated with acetous acid. A folution of |,
acetat of Barytes was then added as long as
any precipitate appeared: it was allowed to
remain at reft above twelve hours. The pre-
cipitate was then obtained by fitering through
a piece of paper, which weighed 2 grs. and had
been dried in a temperature of about 70°,
more of the folution of acetat of Barytes was
added to the filtered fluid, but no farther pre-
cipitate enfued. The paper was again dried
in the fame temperature ; it was now found to
weigh 3 grs. The weight of the fulphat of
Barytes, therefore, was 1 gr. Mr. Fourcroy
has fhewn that fulphat of Barytes, whether
native or artificial, contains G,D-g of water; to
expel the whole of which requires a red heat :
a grain of fulphat of Bairytes, therefore, wholly
deprived of its water, gives 0,97 of real fulphat
of Barytes. Now, Mr. Kirwan has {hewn that
170 grs. of real fulphat of Barytes indicate
100 grs. of deficcated fulphat of Soda; there-
fore, 0,97 grs. indicate 0,57 of deficcated fulphat
of Scda, or 1,347 of chryftallifed fulphat of
Soda,

ey o i
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43. I made feveral experiments to afcertain
the quantity of the refiduum, (24,25.) from
which it appears that it forms about one-third
of the powder obtained by evaporation to
about one-twelfth part, befides the film which
remains on the retort after the action of the acid,
which amounts, perhaps, to about one half as
much as the part of the refiduum found in the
powder. This makes the quantity of refiduum
in a gallon 1,687 grs.

The contents of a gallon of the Holy-well
water, then, are,

Carbonatof Soda . . . . 5,33 grs.

Carbonatiof 'lime s v i sre snanch

Carbonat of magnefia . 0,9199
Carbonat of iron RSP aS
Sulphat of Soda o n . Lank 2000

Muriat of Soda « g w S R
Refiduum ot a i e gy i o S S TR

14,6109

CHAP. IL
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quantities, at the {pring : the turbidnefs became
greater than in the laft experiment, but not equal
to what it was when the Holy-well water was
ufed.

47- Tothe water at the fpring a few drops of a
firong folution of litmus were added, fo as to give
the whole a flight tinge: the litmus was not at
all reddened ; it had exactly the fame appearance
as if the infufion had been dropped into diftilled
water.

48. Into a glafs veflel, connected by means of
a glafs tube with a mercurial apparatus for the
purpofe of examining the nature of gafes, eight
ounces of the water of St. Ann’s well were put at
the {pring, the whole contents of the veffel and
tube being twelve ounces and three drams. The
experiment was condufled precifely in the fame
way with a fimilar experiment mentioned above,
(7.) and the refult was the fame: the fame folu-
tion of potals ufed in that experiment was intro-
dnced into the jar which received the air which
had come over from the veffel containing the wa-
ter; but although it was ftrongly agitated with it for
a confiderable length of time, no abforption what-
ever took place. The jar was removed into a
tub of water, and an egual volime of nitrous gas
mixed with the air it contained; nitrous acid was
formed, and, on agitation, the water rofe to the
fame point of the fcale attached to the jar which
it had occupied before the introduclion of "the

nitrous

e e
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52. Three pints of the water of St. Ann’s well
were evaporated in a glafs retort and receiver te
about four ounces, and filtered to feparate the
powder which had been depofited : this powder
was fubjefled to the attion of diluted muriatic
acid : a conliderable effervefcence enfued. The
acid was then filtered, and fome ftrong fulphuric
acid was added to it; a cloud appeared, which
was much increafed on the addition of alcohol.
The water of St. Anun’s well, therefore, contains
carbonat of lime.

53 The acid ufed in the preceding experiment
was filtered, to feparate from it the fulphat of
lime, and a folution of prufliat of potafs was drop-
ped into it; a blue precipitate was immediately
formed : from which it appears, that the water
of St. Ann's well, like that of the Holy-well,
contains iron, This water itfelf, however, gives
no indication of iron, either at the fpring or after
part of it has been evaporated, however far the
evaporation hasbeen carried. (14.)

54. A part of the powder obtained by evapo-
rating two gallons of the water of St. Ann’s well
to twelve ounces, was fubjected to the aflion of
diluted muriatic acid : the acid was then filtered,
and a firong folution of ammonia d-opped into
it: a whitith fleecy precipitate was formed.
This water, therefore, allo contains carbonat of
magnefia. _

54. The water which remained in the retort
| in
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in the diftillation laft mentioned, reddened paper
ftained with turmeric, indicating the prefence
of an alkaline carbonat. (17.)

55. The prefence of an alkaline carbonat
was alfo proved by finding that when the water
was evaporated to a 15th or 16th part, its
power of neutralizing acids was greatly in-
creafed. (18.)

56. About thirty-five ounces of this water
were flowly evaporated to two, in a glafs retort
and receiver, it was then filtered and evaporated
in an open glafs veflel, with a temperature below
the boiling point, to one dram, care having
been taken that no part of the alkaline carbo-
nat fthould be left on the fides of the retort in
which the diftillation was performed. A folu-
tion of tartareous acid (fp. gr. 1,56) was then
freely added, but no preciptation of fupertar-
trite of potafs took place. Itwas then evaporated
to drynefs, but no fupertartrite of potafs was
depofited. The alkaline carbonat of the water of
St. Ann’s well, therefore, is the carbonat of
Soda.

- From the foregoing experiments it appears
that the water of St. Ann's well contains all the
carbonats found in that of the Holy-well,

namely, the carbonats of Soda, lime, mag-
nefia and iron.

57- The film which adheres to the retort is of
the fame nature with the powder which floats in

the
!
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the water. It was fubjefled to the fame
procefses as the powder, and yielded lime, mag-
nefia and iron. (12, 13, 15.)

The refiduum left by the muriatic acid has
the fame properties with that obtained from the
water of the Holy-well. (25).

SECT, (9:
Of the Saline contents of the water of St. Ann's well.

58. A fewdrops of a folution of nitrat of Bary-
tes was added to this water at the fpring. No
precipitate or cloud enfued.

59. L'hree pints were evaporated in a glafs
retort to about four ounces, and filtered: to a
part of it more nitrous acid was added than was
fufficient to faturate the Scda it contained; a
folution of nitrat of Barytes was then dropped
into it. A white precipitate was immediately
formed. '

From thefe experiments it appears, that the
water of St. Ann’s well contains {ulphuric acid,
but not in confiderable quantity.

6o. To two ounces of this water, without
previous diftillation, more nitrous acid was
added than was neceffary to faturate the Soda it
contains: a folution of nitrat of filver was then
dropped into it. A cloud immediately appeared,
demonftrating the prefence of muriatic acid.

61. A quart of it was evaporated in a glafs
retort
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retott and receiver to about two ounces, and
deprived of its fulphuric and muriatic acid by
folutions of acetat of Barytesand of acetat of fil-
ver. (29.) It was then evaporated to drynefs,
and the acetats were diflolved by alcohol;
fulphuric acid was added to the refiduum;
but no nitric acid was difengaged. From this
experiment it appears that the water of St.
Ann’s well contains no nitric acid.

‘Thiswater, therefore, like the Holy-well water
contains only the fulphuric and muriatic acids ;
for it appears from the obfervations made above,
{C.1.8S. 3.) that it is only thefe, or the nitric acid,
that we are to look for in it, fince it contains no
difengaged acid, which is proved by the experi-
ments related in the laft Se¢tion. It remains to
be afcertained to what bafis the foregoing acids
are united.

I have already had occafion to obferve, that
under the firft head in Mr. Kirwan’s Table of
incompatible falts, alkaline carbonats are men-
tioned as incompatible with earthy or metallic
{ulphats, muriats, or nitrats. To this we found
there is one exception, as fmall quantities of
fulphat of lime fometimes exift in mineral wa-
ters with fuch carbonats. To afcertain whe-
ther the water of St. Ann’s well containg
fulphat of lime, the following experiment was
made. @

62. Some of this water was boiled till a flight

4 degree
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degree of turbidnefs appeared; it was then fil-
tered, and the evaporation continued till it was
reduced to a tenth part, More nitrous acid
than was {ufficient to faturate the Soda it con-
tained, was then added to it; a folution of ni-
trat of Barytes was now found to occafion as co-
pious a precipitate from it as if it had not been
filtered. No part of the fulphuric acid found
in this water after partial evaporation, therefore,
1s derived from that part of its contents which is
firlt precipitated by boiling. (29, 30.)

It follows, then, from what has been faid,
that the foregoing acids are combined with an
alkali. '

63. Thirty-five ounces of this water were evapo-
rated in a glafs retort and receiver to two, fome
lime was then added to it,and to the firft half dram
which came over after the addition of the lime,
a few drops of a {olution of acetat of lead were
added; no cloud or precipitate enfued. The
alkali with which thefe acids are combined, there-
fore, 1s a fixed alkali.

64. Thirty-five ounces of this water were
evaporated in a glafs retort and receiver to two,
and filtered, care being taken to prevent any
part of the foluble contents of the water from
remaining on the fides of the veflel in which the
evaporation was performed ; more acetous acid
than was fufficient to faturate the Soda contained
in it was then added, and a folution of acetat of

Barytes
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Barytes dropped into it as long as any precipi-
tate appeared. It was again filtered to feparate
the fulphat of Barytes, and, in an open glafs
veflel, evaporated in a temperature below the
boiling point to one dram. A folution of tarta-
reous acid ({p. gr. 1,56) was now freely added
to it ; a precipitation of tartrite of Barytes imme-
diately took place, owing to the water containing
fome acetat of Barytes, but no fupertartrite of
potafs was formed. It wasthen filtered and eva-
porated to drynefs without the formation ef any
fupertartrite of potafs. The alkali combined
with the fulphuric acid, therefore, is not potafs.
65. Thirty-five ounces of water were evapo-
rated in the fame manner to two, and filtered ;
more acetous acid than was necefflary to faturate
the Soda it contained was then added to it, and
a folution of acetat of filver dropped into it: a
copious precipitate appeared. It was again fil-
tered to {eparate the muriat of filver, and eva-
porated, as in the laft experiment, in an open
glafs veflel to about one dram; the fame folu-
tion of tartareous acid was then freely added to
it ; but no precipitate of fupertartrite of potafs
enfued. It was then evaporated to drynefs
without any fupertartrite of potafs being formed.
The alkali combined with the muriatic acid,

therefore, is not potafs.
From all the experiments which have been
related in this Chapter, it appears, that the con-
tents,
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tents of the water of St. Ann’s well are the fame
as thofe of the Holy-well water; namely, the
carbonats of Soda, lime, magnefia and iron, the
fulphat and muriat of Soda, and the refiduum,
whofe properties are mentioned above, (25)-

Sect. 4.
Of the quantity of the Carbonats of the water of St.

Ann's well.

66. Two ounces of this water were evapo-
rated in a glafs retort to one. In a tempera-
ture of 124°, paper ftained with turnieric was
allowed to remain in it for a minute. At the
end of this time it had a decidedly red tinge.

This experiment was repeated with eight
ounces, and with half a gallon of water, and the
refult ftill found to be the fame.*

# The evaporation in this case was performied in a retort, nof in
an open vessel, as in a similar experiment related above, (35.) be-
cause I found from many trials, that by evaporation for so long a
time as was here necessary, in open vessels, even with a very low
temperature, a considerable part of the carbonat of Soda was dissi-
pated. We haveseenabove, (21, 22.) howreadily this carbonat rises,
with the water. The cause of the difference ¢f the result in evaporat-
ing in close and open vessels, seems to be, that in the latter case all
that rises from the water escapes ; in the former only the most vo-
latile parts, the other parts being condensed on the sides of the
retort return to the fluid; hence the advantage of distilling in
retorts, whose contents are much larger than the quantity of fluid
we wish to distill. In this way we may easily account for Dr. J.
Wall's having found so little residuum when he evaporated the
Holy-well water in an open vessel.

If
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it was allowed to remain for forty-eight hours ;
during this time a depofition of i:ulphat
of lime had taken place, which was {eparated by
filtering through a piece of paper which weighed 2
grs.and bad beendried in a temperature of about
6o’. It was again dried in the fame tempera-
ture, and found to weigh 2,55 grs.

We found above, (37.) that 2,5 grs. of fulphat
of lime indicate 1,6 grs. of carbonat of lime;
0,55 grs. therefore, indicate 0,352 grs. of car-
bonat of lime, the quantity in a gallon of the
water of St. Ann's well.

68. In order to eltimate the quantity of car-
bonat of magnefia in this water, tothe fluid from
which the fulphat of lime had been feparated in
the preceding experiment, prufliat of potafs was
added as long as any blue precipitate appeared,
which, after being allowed to ftand for 24 hours,
was {eparated by filtering.

The filtered fluid now contained nothing ca-
pable of being precipitated by carbonat of Soda
but magnefia; a folution of this carbonat, there-
fore, was dropped into it as long as any preci-
pitate appeared; the magnefia was thus obtained
in the flate of a carbonat, in which flate it exilis
in the water. After it had fleod above twelve
hours, it was leparated by fhltering through a
piece of paper, weighing 2 grs. which had been
dried in a temperature of 80°; the paper was
again dried in the fame temperature, and found

to



{ 705 1)

to weigh 2,33. But the carbonat of magnefia
dried at 80°, we have feen, contains a certain
portion of water. It appears from what is faid
above, (38.) that 1,166 grs. of carbonat of mag-
nefia, dried at 80%, indicate, of real carbonat of
magnefia, 0,9199 grs. therefore, 0,33 grs. indicate
0,26 grs. of real carbonat of magueﬁa,' the
quantity in a gallon of the water of St.
Ann’s-well. | :

69. In order to eftimate the quantity of car-
bonat of iron in the water of St. Anu’s well,
the precipitate formed by the prufliat of potafs,
in the preceding experiment, was obtained in a
piece of paper which weighed 2 grs. and had
been dried in a temperature of about 6o’ : it
‘was again dried in the fame temperature, and
found to weigh 2,5 grs.

It was found above, (39.) that 0,95 grs. of
prufliat of iron indicate 0,625 of carbonat of
iron ; therefore, o,5 grs. of pruffiat of iron
indicate 0,328 grs. of carbonat of iron, the
quantity in a gallon of the water of St.
Ann’s well.

It is almoft fuperfluous to obferve, that the
water of St. Ann’s well, like that of the Holy-
well, lofes its iron by being kept.

It may be proper to mention, that the fore-
going precipitates, and the papers in which they
had bcen obtained, were wathed with diftilled
water before they were dried. If this is not

' done,
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done, fome of the other contents of the fluid
will adbere to the paper.

SECT. 5.

Of the quantity of the Saline contents of the water of
St. Aun's well.

70. In order to eflimate the quantity of
fulphat of Soda in this water, half a gallon was
flowly evaporated to four ouncesin a glafs retort
and receiver. Before it was poured out of the re-
tort, the water was repeatedly applied to every
part which it had touched during the evapora-
tion. A fufficient quantity of acetous acid was
then added to it to faturate the Soda, and a.
folution of acetat of Barytes was dropped into
it as long as any precipitate appeared. It was
allowed to ftand above twelve hours, and then
filtered through a piece of paper, which had
been dried in a temperature of about 60°, and
weighed 2 grs. To the filtered fluid, more of
the folution of acetat of Barytes was added;
but no farther precipitate took place: the paper
was again dried in a temperature of about 60°,
and found to weigh 2,55 grs. Had a whole gallon
of water been ufed, therefore, the weight
would have been 3,1 grs.

It was fhewn above, that 1 gr. of fulphat of
Barytes, dried in the common temperature of

the air, indicates 1,347 grs, of chryftallifed ful-
phat
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It appears from the foregoing Analyfis, that
the Malvern waters differ from the other cele-
brated waters of Britain, and agree with {everal
of thofe of the continent in containing carbonat
of Soda. Tothe Spa waterthey bear {o firiking
a refemblance, that the folid contents of thefe
waters differ in little elfe than the greater pro-
portion in which they exift in the Spa water,
as the reader will perceive from the following
Table of the folid contents of a gallon of the
Malvern and Spa waters. The proportion of
the contents of the Spa water is taken from
the Analyfis of Bergman, reduced to the
Englilh meafure by Dr. Saunders in his
Treatife on Mineral Waters:—

ensues when we mix a solution of carbonat of Soda with lemon
juice in making the common saline draught, or drop lemon juice
on chalk, which is the carbonat of lime. From the property of
being, as it were, fixed in bodies with which it combines, it was
in a less perfect state of chemistry, when this property was sup-
posed to be peculiar to it called fixed, or fixable air, chemists do
not allow it the name-of air or gas, their term for air, except when
it exists in an aereform state. The cause of this requisite distinction
in chemistry, it is not necessary her: to enter on. After the ex-
planation 1 have given, I shall be allowed in the present Chapter
to call it fixed air, whether it exists in the aereform or fixed slate.

Soda
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The folid contents of the Malvern and Spa
waters, it appears from the foregoing Table,
if we except the difference in quantity, differ
only in there being no Glauber falt in the Spa
water. The Spa water differs al{o from the Mal-
vern waters in containing a confiderable quan-
tity of uncombined fixed air, none of which
is contained in the Malvern waters.

How far the effeCts of the Spa water depend
on the prefence of the uncombined fixed air
we cannot fay; we thould not be inclined to
attribute much of them to this air, becaufe
water as much or more charged with it is not
found to produce the fame effects ; but a fimilar
obfervation applies to every other ingredient of
thefe waters. The effells of mineral waters do
not feem to arife from any one of their con-
{-nts, fo muchas from the petu]iar combination -
and manner in which they exift in the waters.
We cannot infer that all waters having any one
ingredient, although their most active ingredient,
the fame will produce fimilar effets ; but we
certainly have reafon to expect fimilar effeis
from waters, the greater part of whofe moft
aflive ingredients are the fame, and exift in
them in the fame ftate. Whether the Malvern
waters will be found ferviceable in the various
cafes in which the Spa water is {o celebrated, it
is impoffible to fay, as a trial of them in many

of thefe cafes has not been made ; but that they
are
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are calculated to produce fimilar effes in re-
laxation of the {yftem, and the various difeafes
which arife from it, is probable from their ef-
fects in {crophulous debility, which are perhaps
more beneficial than thofe of any other mineral
water of this country. The fmaller quantity of
the foreign contents, which, however, isin fome
meafure compenfated by the Malvern waters
- being ufed in greater quantity than the Spa
water, will probably render them lefs effectual
than the latter in many cafes; but it is not
unlikely that from the fame circumftance they
may be better adapted to others, and they derive
from it no fmall advantage in being perfectly
fafe. A trial of them, though often attended
with fome inconvenience, never produces any
{erious bad effects. |
In eftimating the probable virtues of a mine-
ral water, we muft not attend fo much to the
mafs of its folid contents as to the allivity of
thefe contents. Many waters in common ufe
contain a much larger proportion of folid con-
tents than fome of the moft powerful mineral
waters. Of the ingredients found in mineral wa-
ters iron and Soda are among the moft active; and
the reader will obferve from the foregoing table,
that the difference of the quantities of thefe in
the Malvern and Spa waters is not fo great as
of fome other of their contents. The folid
contents of the Buxton water, though ra-
ther

-
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ther more than thofe of the Holy-well, may
almoft, perhaps, from the inactivity of their
nature and their fimilarity to the contents of
many waters in common ufe, be overlooked in
explaining its effects, Writers have confequent-
ly, with great probability, attributed thefe
effecls to an air of a peculiar kind which it con-
tains. Theeffects of the Tunbridge water, on
the contrary, are attributed chiefly to its folid
contents, although the whole of thefe, according
to Dr. Babington’s Analyfis, amount only to
5 grs. in a wine gallon; about a third part
of the folid contents of the Holy-well water,
But one grain is calx of iron.

The fenfible effeéts of the Malvern waters are
different in different cafes, and they are gene-
rally meft felt on firlt ufing the waters. It is
not uncommon for them to produce a degree of
naufea, and they often prove aperient, fome-
times confiderably {fo; in many cafes they pro-
duce the oppofite effet on the bowels, so that
fome aperient medicine is neceffary.  When
drank largely, particularly by thofe who are not
accultomed to them, they frequently produce
fome vertigo, drowfinefs, or even pain of the
head.' Infome they produce a degree of feverifh
heat. I have known many inftances in which
it was neceflary to lay afide the ufe of them

en this account. The molt conflant of all their
fenfible -



( 65 )
fenfible effeils is that of a diuretic, and they
feldom fail, after they have been ufed for fome
time, to encreafe both the fpirits and appetite. .

To what part of their contents each of jthele
effets are to be afcribed, it is difficult to fay
pofitively : many of them feem toarife from the
iron they contain. That the increafed heat pro-
ceeds from this caufe cannot, I think, be doubt-
ed; and it is remarkable that many of the other
~ effedls which have been enumerated, are the fame
which attend the ufe of other chalybeates. Many
of the effects of the Tunbridge water, for exam-
ple, allhﬁugh'.tpore powerful in pr'upur-tiuu as it
is a {tronger chalybeate, are fimilar to thofe jult
mentioned. Italfo produces naufea, drowfinefs,
and vertigo, which, as in the cafe of the Mal-
vern waters, are moft felt on firlt ufing it.

- Dr. J. Wall's explanation of thefe. effects,
thaugh ingenious, can bardly, I think, be ad-
mitted. He fuppofes that they arife from the
great purity of this water, in confequence of
which it enters the veffels very rapidly, and
thus produces a 'temporary plethora. " But it
appears from all that has been faid, that the
Malvern waters, particularly the water of the
Holy-well, are by no means fo free from foreign
contents as has been fuppofed. Befides, were
this explanation juft, diftilled water ought to
produce a greater degree of the fame {ymptoms,

which is not found to be the cafe,
L The
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The diuretic effect, probably one of the molft
beneficizl effefls of thefe waters, we cannot hefi-
tate to afcribe to the carbonat of Soda, which bhas
long been ufed in medicine for the purpofe of
producing this effe®, although in the artificial
forms in which itis given, it is feldom fo effectual
a diuretic as the Malvern waters are. In thefe
it is doubtlefs aflilted by the large quantity of
water in which it is taken, probably by fome
other part of their contents. To this effect, and
to the iron which the Malvern waters contain,
we may partly afcribe the good appetite and {pi-
rits which attend their ufe. Thefe muft in fome
meafure be afcribed to the pleafant fituation, and
the pure air of the Malvern hills.  "T'he quantity
of the carbonats of lime and magnefia, and of
the falts found in thefe waters, feems too fmall
to permit us to'attribute any of their fenfible
effe@s to them. They may perhaps modify the
effeCts of the other ingredients in a way we do
not underftand.

I had occafion in the Introduftion to mention
the difeafes in which the Malvern waters have
been chiefly celebrated, namely, the various
forms of {crophula, cutaneous difeafes of difle-
rent kinds, and gravel. In ferophula and cu-
taneous dileafes, Soda and iron have long been
celebrated medicines ; and on Soda, in fome form
or other, we chiefly rely for relief in gravel.

The
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The Malvern waters feem to be better adnpted
to the two former cafes than to gravel, becanfe
they depend more immediately on the fault of
the habit in general, in which we find that mi-
nufe quantities of medicines, given frequently
and for a confiderable length of time, are often
more efficacious than larger dofes. Such, hnw—
ever, is the relief often obtained by thefe waters
in gravel, probably in part from their atﬂmg
merely as a diluent, and in part from the Soda
they contain, that Dr. J. Wall thought they pof-
feffed the power of diffolving urinary concretions.
‘¢ It is, perhaps, too much te expect,” he obferves,
““ that a formed ftone can be diffolved by this
‘“ water ; but that fabulous matter may, I am
‘¢ fully convinced, from the effets I have ob-
‘* ferved in thofe who have ufed it.” That it
may tend to wafh out fand lodged in the kidneys,
and to prevent its formation, feems highly pro-
bable, and there is reafon to believe that it has
fome degree of the effect of waters more ftrongly
impregnated with Soda, which feem often to allay
the irritation occafioned by urinary concretions,
even where they have no effect in diflolving them.
That a weak chalybeate impregnated with
carbonat of Soda, which pafles off {o freely by
the kidneys, fhould allay a variety of other dif-
orders of the urinary paflages, which'Dr. J. Wall
fays he has foundittodo, cannot appear furprifing.

Wherever
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Wherever there are fores or eruptions, - thefe
waters Thould be ufed externally as well as inter-
nally. Indeed, like many other mineral waters,
the Malvern waters were at firft only ufed as an
external application. Their good effefls, em-
ployed in this way, are chiefly to be afcribed to the
carbonat of Soda they contain ; a fimple folution
of which, applied ext€tnally, has long been ufed
as a remedy in the fame difeafes.

FINIS.
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