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MINERAL WATENS.

I.—OF MINERAL WATLERS.

\"f.-x'I‘F,P?, which flow at the surface of the earth, are
frequently impregnated with foreign matter, so far as to
acquire peculiar taste or odour, to be capable of exerting
specific chemical actions, or to produce changes in the

state of the living system. Such waters are denominated

kingdom which communicates these powers.

v obtained

Important medicinal e are frequent
from mineral waters, arising primarily from the opera-
tion of the substances which they hold dissolved, though
this is no doubt aided by the state of dilution in which

they are administered, the action of the water itself as a

diluent, and by other extc
mical analysis, therefore, of these waters is of 1mportance,

) .
as determining the principles in which their active powers

reside, and thus enabling the

n to emplioy them

with more advantage a

Mineral waters, both in a chemical classification, and
considered in relation to their medicinal use, may be ar-
ranged under four orders : CarsonaTeED Min:
TERS, or those impregnated with carbonic acid gas; SuLr-
pPHUREOUS MINERAL WATERS, or those impregnated with

sulphuretted hydrogen; SarLine MiNneraL War

hose which hold certain neutral salts in solution; and
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2 Mixnerar WATERS, or those, the proper-

ation of iron. These

r
-
w
o
=+

- which depend onan impreg

indeed are not perfectly st ated, but, in general, those

m relation to those of t}

of one division have a cert
ethers, by being likewise impregnated with one or other
of the i;ti_:_z.-cli-.-a‘.l-f which these contain. DBut still each
may be clagsed according to its predominant ingredient,

or that which g it its most characteristic chemical and

medicinal powers,

It would be foreign to the object of this outline, to
1:1:-;,—_-. the minute details connected with the ::!Lt])'n'i.% of
mineral waters. This properly belongs to a System of
Chemistry. It will be sullicient to point out the general

modes of analysisy or rather of discovering their 1"|1'L=1t:fp.'e.'i:,

and to add to this chemical view, a brief account of their

medicinal applications,

[. CarBoNaATED MineraL WATERs.—The waters

1
n

E i by l ---1 . - - . -~
reterred to it.t; class are f,]m.' WAICT contain L.-:ll.‘-li-!}IL
. i 1 . 1 1 L - .
acid gas s and to bring them under the appeliation of mi-

neral waters, this must be present in such guantity as to

communicate certain sensible qualities. Waters impreg-
. L=

nated with free carbonic ac¢id gas, sparkle when drawn

from the spring, or poured into a glass; they have a

4

taste more or less pungent and acidulous, but become va-

pid from exposure to the air. Along with the carbonic

acid there may be present, and, indeed, generally are pre-
' r . 1 11 " ot | el

sent, portions of saline earthy or metallic matter, chiefly

1

| . P T, C - - - - - ] i | B = . -
carbonates of lime, magnesia, and iron. But the car-
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454 MINERAL WATERS.

bonic acid in excess still communicates the same sensible
qualities, modified, particularly with regard to medicinal
powers, by these impregnations.

Carbonic acid in excess, in a mineral water, is discover-
ed, when present in any considerable proportion, by the
qualities above enumerated, communicated to the water,
It is also easily distinguished, even when in more minute
r-.uamity, b}' chemical tests. Infusion of litmus receives

trom the addition of the water a red tint, which is eva-

nescent, c!is;appmrlug from ex » to the air, and more

quickly when heat is applied. water produces

a INuKINess or precipitation j the lime, when the lime wa~

teris added in due proportion, forming with the carbonic

. ‘% -
15 INS0LUDie, g i.]'l.t' tur-

acid, carbonate of lime, w

bid appearance is remaved, and the transparency restored,

either by adding an additional quantity of the mineral

3 r 1 = . 3 1 .
Iy, the eXcess OI carbonmc acid thus communicated

rendering the carbo oluble, or by adding a few drops

of nitric or muriatic acid, either of which decomposes the
I he lime. B

carbonate, and disse

ves &

oo snmivAarte antd 1 P PR L i s ; "
redness, carbonic acid is discriminated from any other
)

y the evanescent
i
{ree acid that a mineral water might hold dissolved ; and
by the precipitate formed by lime disappearing from the
addition of a larger quantity of the mineral water, or of 2
little. muniatic or nitric acid, the fallacy is guarded against
that might arise from any precipitation produced by sul-
phates that the water might contain.

Lhe quantity of carbonic acid contained in the mineral

waters i very varions.. Under a common pressure,

tr
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MINERAL WATERS. 495

pure water can absorb its own volume of the gas, but the
quantity in any mineral water is generally much inferior
to this. The quantity is discovered by expelling the gas
from a given quantity of the water, by heating it gradual-
ly in a retort nearly filled to the neck, receiving the
elastic fluid in a graduated jar, over quicksilver, and ob-
serving the diminution of volume it sustains, by the in-
troduction of a solution of potash, this giving the volume
of carbonic acid gas.

Waters highly impregnated with carbonic acid gas are
grateful from their pungency, sit light on the stomach,

and 1n a large dose produce even sensibly a degree of ex-

hilaration ; they increase the appetite, and generally have
a diuretic effect. They prove useful in dyspeptic affec-
ticns, from the grateful and moderate stimulus exerted
by the carbonic acid on the stomach, aided by the
diluent operation of the water, and hence the :'*.dv.'u;L-.:;;c

derived from them in the numerous chronic affectidns

connected with impaired power of the digestive orpans.
They generally' also contain some saline substances,
o

which communicate additional powers, and the operation
of these is usually promoted, or at least they are rendered
more grateful, by the carbonic acid. Those which con-
tain carbonate of soda, as Seltzer water, prove more
powerfully diuretic, and are employed with advantage,
as palliatives in urinary calculus, and in the painful dis-
charge of urine from other affections of the urinary or-
gans. ‘Those impregnated with iron are more particu-

larly employed in those diseases in which that metal is
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426 MINERAL WATRES.

beneficial. Some of the most celebrated mineral waters
of Europe belong to this class, such as the Spa, Pyrmont,
and Seltzer Water.' ' The Pyrmont contains very nearly
its own volume of the gas ; the Seltzer, more than half its
volume ; the Spa, rather less than half the volume : they

besides hold dissolved carbonates of soda, lime, an

< . » g e 1 |
nesia 3 and the Spa and Pyrmont have a considerable

impregnation of carbonate of iron. Their more minute

x 1 1 s Y i -3
analvsis will be found 1n the table at the end of ti

cle. : None of the ‘mineral .::'-;'.‘.1_'{1' of this country

much imp d wWitil carbd C acidj an 1 those which
. o B | ’ e 1 & 2 i 5 ) pa—

contam' any sensibie quaniity, a5 the walers ol DI (
Fall 13 1 1 - - - . . ¥

and Cheltenham, derive more a >11C

of other substances.

us MINERAL WATERS.—These wa-

1
r character to ¢

1 impregi

of <<,115[‘.?I_1;1'c_‘.!'n;d hydrogen, and th dre at once recog-
g ¥ shoate  amoads ] e F e | aall Tk F Y6 FEAr™
nised by thelr peculiar I1cCtid smell. iney are ran-

sparent when drawn from the spring, but become tu
from exposure to the air, and eradually lose their edou

When etronelv impreernated W advaddan il cann B
Y ern strongiy IMpregnaLted, thc redaden miuasion or =
and swen tn theis svoalesct atafa’ onve 4 dark Birecin
imnd even i their weakest stiate give a dark precipi-

£ I I

tate with solution of nitrate ot silver, or acetate ol leaa,

01 h the metals.
L 3 = r P | & - & I —— . 1
['o estimate the quantity of sulphuretted hvdrogen gas
. 1 1 1 1
waters, various methods have -been

1 - L —— : 1 <2 - ‘1 .
employed. The gas is not easily expelled entirely by

§

heat, nor is it easily collected, se as to measure it accu-
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8 rately, water absorbing it, and quicksilver decomposing it

’ it may also have an intermixture of carhopic acid &5,

)
i

f and the proportion of this is not easi certained, both

5 gases being absorbed by the same liquids. The mode
¥ which has been followed is to LIH{_‘CL‘-lpt:-;--.‘ the --;u!phure{-
' ted bydrogen, by adding to the water, either highly fum-

ing nitrous acid, as long as there is any precipitation of
~ sulphur, (this precipitation being occasioned by the oxy-
gen of the acid combining with the hydrogen of the sul-
phuretted hydrogen), or, according to a method preferred
by Kirwan, mixing nitric oxide gas with atmospheric air,
in a jar over the water, when nitrous acid is formed, and

itated sul-

produces a similar decomposition. The 1:1'-.:'

phur 15 collected on a filter, and from its quantity, the
- .I| aLll . — . el F g { e 2 N .
quantity of sulphuretted fjj-u,*n,-en 1s inferred, %0 eraing
A oy ¥ (=)
of sulphur being supposed to be contained in 100 cubic
inches of the gas. This estimate, however, of the pro-

- portion of sulphur in sulphuretted hydrogen is somewhat

; uncertain, and the method is liable to fallacy, from the

1 1= h

action of the acid becoming ik by its dilution, so as

initmta tha aihala afF #h nlnhiie ¢ 3F 'R
not to precipitate the whole of the sulphur, or, if it be

g used In excess, from its communicating oxygen
5 verting it partially into sulphuric acid.
The sulphurous mineral waters almost uniformly con-

I

- p -
Ly 'lI!i.llr l'}{"‘.'.'L' is. Irom

tain saline substances, which modi
3 the action of the sulphuretted hydrogen, they are employ

i ed more particularly in cutaneous affections; and from

g

the combined action of this and the saline matter, whicl

generally has a purgative effect, they are farther used i
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! diseases of the L!igli-:.lft-'-:- organs, a'.':;.\'.gj-ap:..].z, ll}’i‘%.,){l}{_‘lilg}]"'_,
asis, torpoer of the intestines, and visceral obstructions
i

and also in scrofulous affections. They are also applied

! lanmnll = - - 1 1 i
: 100 ?‘.IJ}' In cutaneous eruptions, and EE.--‘ warm 'I_J.'l'}!ll].";,l_lii

1 1 1 - - 1
.‘.Jil'..!JS nave peen 1n particular celebdr

nndar 16 Far S ey [ e
under this form of application.

- ¥ 1 - & - - . + E_' -] - 1 -y - § - Far s -
ous mineral waters of this country are those of Harrow-

mat : the former have a Jri'il‘;:-._‘ proporion or

-.-.r....,.......-.n_.-_-_-_z_
X]
=
iy
£
.
v

v - " - .. ]
L ter, 11 carbonates hose celebrated
| on the C nent are chiefly the warm sulphurous springs
F [= ]

of Aix la Chapelle, and Barege,

T

o

II. Savine Minerar WatTers.—Under this class
N : o b2

are comprised those waters in which, without any large

| proportion of a€rial matter, various saline compounds,

generally neutral, exist. The salts most usually present

oer g :'r ne aly €X15L. 1€ Salls MOSsSt usuadly _ﬂ. sent

1 1 % - . ) " = o
are sulphates, munates and carbonates; and the bases

: with which the acids forming these are combined are so-

da, magnesia and lime. ‘Their analysis i1s accomplished,

r * 1 1 L i -
- firsty, by detecting, by the employment of tests, the acids
1 ) )
| R 1 4} Engaal } B S e
: present and the bases by which these are neutralized ;
l, secondly, obtaining the entire salts by evaporati
or by the action of certain re-agents.
| In these waters, there is often an impregnation of elas-
L |

tic fluid, particularly of carbonic acid, which would mo-

dify the results from the application of tests. This, after

' its nature has been determined by exneriment, is expelled
Y ] |

by heat. 4 RGPS o T LS o T S T R
Dy heat, in order to Idciitate the farther analysis 3 and

in general also, it 1s of advantage to reduce the volume

g T

»
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of the water EW'_.-‘ t.".’:‘.p-.n':l’.“l-n'., as the operation of tests

cot then 1 more gensible than under a state
?
1 great duutwon
Ll L + ~ i = . - .
Sulpliwric acid, in any state of combination in a minera
: i
water, 15 discovered with great delicacy by muriate of
wr
i barytes, the barytes attracting it, and forming a com-
'i"“'"”"i not sensibly ;'!-T:uis“i, the 1'>Tr1:‘.LJC[L:.'11 ﬁf w}ai-:f‘.,
therefore, gives rise to a turbid appearance, and precipi-
f

i tation, The only fallacy that requires to be guarded a-
gainst is, that the same apparent results may be produced
by carbonic acid present in the mineral water, either in a
iree or combined state 3 but this is easily discovered b the
3 o
precipitation or turbid appearance being removed, by the
1 i I i 17 ?

addition of a few drops of nitric acid, or not appearing if

this has been added.to the mineral water previous to the
j of the muriate of barytes. Other tests of sul-
phuric acid have been employed, such as superacetate of
i id, and nitrate of mercury ; but these are both less di-
i ICat 1855 accurate.
i Mauri acid is detected by nitrate of silver, the
- oxide of silver combining with the mur acid, and
' torming an insoluble compound, which gives to the wa-
F - first a bluish white turbid appearance, and ultimately

precipitates. This test is extremely delicate, or detects

the most minute quantity of muriatic acid, and in any
state of combination whatever. But it is liable to falla-

cies, against which it is necessary to guard. The princi-
pal of these arise from the presence of carbonic acid or
|

sulphuric acid, ei

-

ikewise to milki-
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}. 11 on the addifion or the. sojut 1 OF 1

- 4 BN r 4 il . 11

: eration of carbonic acid 15 prevented by ol
i
L
| I .i__!,
|
1t
; barytes, as long as any precipitation is induced. If, on itk
’ 13: 1 . o Bt inte Foe I
{ adding to the transparent fluid, after these preliminary Fe
] o J
| o e e Al T o i Sl o 1 el (R e :
f expe nents, the nilrate ot SLIVer, ..'1.‘,' MUKIOESS 15 prodi= B
/

i G e i (-8

I ced, this indi resence of mu Sul- ta
1 Ty a1 o A s e
i phuretted hydrogen gives a pre but 11

1 At | R e S i i e Bl e e M e ]
I the nature of this is, from its dark colour, sufficiently evi- W
I dent,
| |

) L by e . 29 & o B el va Y} B wrina e 1

! Carbonic acidy in a combined state, is detected by muri- li)

. ate of barytes producing a turbid appearance, and a pre- te

cipitation, which are removed ’u}' the addition of a a1
drops of nitric acid. Waters containing any consider: i
Sanragnation. - eithe 1 A i Tl e
unpregnation, cither oI alkalie or earthy carbonates, m

i S A S ot T e e e
sensibly-affect the vegetable colours, changing, when there I
15 no excess of carbonic acid, or when this is removed by ar

b 1 'y ;] 1 | . . L]
] ebullition, the colour of Brazil wood, which is red, to a ar
'

! tint of blue, or restoring the blue tint of litmus which b

=

had been reddened bwv the addition of a little vineoar. ta

When the water is consi

erably reduced by evaporation,

a sensible effervescence 1s excited on the addition of an

acid ; and during the evaporation, the earthy carbonates ta
g I ’ ]

ire prec .lii..ifll_".:{.‘ while the alkaline carbonates remain dis

Y T

i . C 1 %
solved, and are discovered by their power of changing sn

=

the yellow colour of turmeric fo a brown. m

ymbined with sod Iy li

¥
-

i
[
-

B



MINERAL WATERS. 431

nagnesia ; and to complete the analysis by the application
of tests, these bases must be discriminated,
Lime is detected, with the greatest delicacy of effect,

m 1 1

by oxalic acid. The acid indeed with which the lime is

ned in the water

n evolved by the action of
the oxalic acid, 15 liable to re-act on the precipitate, and
retain it in part dissolved; but this may be guarded a-

gainst by using oxalate of o al Maonesia is »
gainst oy usiig oxaiafe ol potasi. 1Y \:q'__ﬁl-.{,':u.i 15 i.l':_‘{.l.n-

tated by the same acid ; but this can scarcely give rise to

any rallacy, as this precipitation takes place very slowly,
while that with lime is immediate,
Magnesia is precipitated by ammonia partially, and by
LrLagnesia is Cipitated DY ammonia partial Yy and Dy

ime water entirety ; the '_.~:".3!-.'i['-\.| fallacy to which both

& Y ] I
LESLS dTIE ile L 1 i 150 1 Cipitaicd DY 1hém,
y
allc I earin 1 I Vi 1 CCuUrr
m mineral waters nal t
2l vk =1 L ¢ \ i A L LI L Ik
1ethod of dis k1 | Tes W I -
etn dnimnguisiinnhg 15 10 dry the € MLAlSy
I b
1 1 *1 " < T e o - 1 »
aind boil gently a solution of potash on it,

but leaving magnesia undissolved.

ammonia, it has lately been discovered, pi
but not magnesia. In using lime water as the 't',}'{::il,i_

1INST The

tant, it is necessary to guard ag: lacy that may
tfrom the presence of carbonic acid free or combin-

ed, with which the lime may unite, and form a precipi-

TS o R : P - .

ite : this may be avoided by removing any carbonic 2-

cid by the previous addition of a little nitric acid. Any

o that may be present ought to be re-

of barytes, as it might umte with the

ne, and give rise to 3 precipitate of sulphate of lime,
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\J 1 1 . 1 - ] Y
Sods, which 15 the alkaline base almost exclusively

found in mineral waters, cannot be discovered by any

test, such as that by which we discriminate the preceding

ingredients. The presence of it, therefore, is inferred,

when the analysis discovers acids in the water, which are
not uncombined, and which, at the same time, cannot be
inferred from the application of tests to be in combina-
tion with earthy bases. It is also discovered in its state
of combination with any of the usual acids by evapora-
tion, carried so far, that its salts are obtained crystallized.
By the same method the other compound salts, those ha-
ving lime, magnesia, or argil, for their base, are discover-
ed, and hence evaporation is always employed in combi-
nation with the use of tests in conducting the analysis of
1+

i g
HIeT=

a mineral water. Different substances separate at «

ent stages of the ev 11301.Lt 011, acce Hul!'lfT to their r'“*wn,

1-.{ Sl_'_"l-)tl'lr}' . 1 e ed l'[]“l‘n ca f:._‘JEl.'- €5 are Il::-.'.'..!.‘]i-' f]['r‘[ ‘}‘_1'.',..

cipitated, afterwards the earthy sulphates, at least the

i & = ol - ) % ey | - 3 3
sulphate of me: the clea r poured off and allowed

to cool, affords the alkaline neutral salts and sulphate of
magnesia by crystallization 5 the muriates of magnesia
and lime usually remain dissolved in the residual liquor,
and by these separations the anal lysis is facilitated.
Advantage is also taken of the powers of alkohol, both
as a solvent and as a precipitant, to separate these sub-
stanices. When the water is ru'dnr-'ul to a concentrated

state by evaporation, the addition of alkohol throws down

certain salts, while others remain dissolved 3 and of those

which are precipitated, some are thrown down by a small

1:

P
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itity of alkohol, or when the evaporation has not been
carried far 3 while others are separated only when the al-
kohol 1s added in larger proportion, or when the water is
farther f:'i:'ﬂiml';lt-:d. Thus, sulphate of lime is first preci-

tatar +] = '|.) > ].n & ATl e L afm Sl
pitated, then carbonate of lime and carbonate of mag-
1ate of mag-

nesia, afterwards sulphate of

5
sgda and 8

1esia, while the muriates in general remain dissolved. In

pplying the solvent power of alkohol t

e [ e the ana-

lysis, the water is evaporated to dryness, and this dry mat-

ter is submitted to the

the muriates

which are present are in general dissolved, while

_....
3
B2
-
o
(=
o
-

"
i_'I'Il.i'u‘:i a11a
the quantities ot thie respec-

are determined ; the sub-

being dissolved separately in water and
'The quantities are sometimes ..rli'u:'rcai, too,

by estimation from the precipitates afforded by re

5 . - | o s f - '
the quantity of sulphurnic acid, for example, being geter-
| d I 3 I ) a

vined from the weight of the precipi

barytesy obtained by the addition of muriate of barytes :

that of muriatic acid from the weight of the pre-

te of muriate o tained by the addition of ni-

ZHUG'
cipitate of oxalate of lime; these quantities

33 ax -
according to the composition of

have been determined by the most

1 L 3 . = -
1 :_'.;‘.:Y.L!: these metnods require to be combil  §
ke b Ter Lonad e iy o Lo o o et P
ure accuracy, especraily with regarc ) L% i rin

I “

;tljn.ﬂjrntur

1T -~ T
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At the same time, it may be doubted, whether the
{alags 4 thich has usually been  give ith regard the
view, which has usually been given with regard to the

) L.

state in which these substances exist in mineral waters,
s suat ot . 1, that they are dissolved i

15 just. t has been s supposed, that they are daissolved in
the water in those forms of binary combination in which
they are obtained by evaporation or precipitation ; that if
muriate of soda, for example, sulphate of magnesia, and
carbonate of lime are obtained by these methods, the mi-
neral water held these salts dissolved. Of this, however,
there is 1 f, and the mos ect views of cher ]
there is no proof, and the most correc views of chemica

affinity rather lead to the conclusion, that the different
Y

acids and different bases exist with their aflinities balanced,

contributing to mutual neutralization, in simultaneous
combination, and that these binary compounds are esta-
blished only by the exertion of the force of cohesion, and
are therefore actually formed by the processes by which
they are obtained, If this view be just, the only conclu-
sion that can strictly be drawn from the analysis 18, that
certain acids and certain bases exist in the mineral water,
and it may appear to be superfluous to attempt to deter-
nine the quantities of the binary compounds. otill,

reducing the estimation to a st tandard, this is as useful as
any other mode: it corresponds more directly with the re

sults of the experiments which have been hitherto made,

and we can, if necessary, infer from the quantities thus
determined of the secondary compounds, the proportions
of the primary principles.

Saline Mineral Waters are usually aperient, the sub-

tances which they hold dissolved being either so far as




can be determined inert, such as the sulphate and car-
bonate of lime, or being cathartic, as the greater number
of the other compound salts. It has always been remark-
ed, too, with regard to them, that their cathartic power
is greater than could be supposed from the extent of
their saline impregnation, as determined by analysis ;—a
proof of the influence of dilution in the operation of mi-
neral waters. They are usually employed in diseases
where it 15 of advantage to stimulate the digestive system,
the intestinal canal, and the secreting organs connected
with it, or where advantage is derived from moderate and
continued evacuations. Hence their celebrity in the treat-
ment of some forms of dyspepsia and hypochondriasis,
chlorosis, chronic hepatitis, jaundice, and in scrofula.
[he most noted saline water is that of Sedlitz : that of
Seltzer, along with a portion of saline matter, has a large
impregnation of carbonic acid, and that of Cheltenham,
an impregnation both of carbonic acid and iron.

When these waters are impregnated with carbonic acid,
which they frequently are, they become more grateful,
and sit easicr on the stomach. When they have an im
pregnation of iron, they acquire tonic powers, and more
eflicacy as remedies in amenorrheea, and the other chroni
diseases 1n which this metal is employed.

Sea Water, in strict chemical arrangement, must b
regarded as belonging to the class of saline minera
waters, as 1t holds dissolved merely various neutral salts,
chiefly muriate of soda and of magnesia, and sulphate of

:oda and marnesiz, with a little sulphate of Lme
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much exceeds, however, in the extent of impregnation,
any common mineral water: the proportion of saline
matter varies in different latitudes, according to the tem-
perature, producing greater or less evaporation; and it is

be varied by the discharge of large rivers into

the ocean. oy the quantity appears to

o " ~f T2 - Ty Y
expenments of bergman

be about X

and Lavoisier, it appears, that about 20 are muriate of

r

soda, 5 muriate of magnesia, 3 sulphates of magnesia and
] 1 £ -A - S— : - - -
soda, and 1 sulpu:;t-: of hime. Its medicinal powers arc

similar to those of the saline mineral waters; from th

extent of its saline impregnation, it is more active as :
cathartic, and this renders it more stimulating than fresh

water as a bath.

IV. CuaryseaTE MingraL WaTERs.—These ow:

their characteristic properties, chemical and medicinal, to

an impregnation of fror. The oxide of m 15 almost

o=

uniformly held dissolved by carbonic acid, the acid be

L

usually in excess ; in a few mineral waters, sulphate of
iron is present 3 but these are rare, and are in general too
St 3 o b o eralbadatted to medicinal use
active to be well adapted to medicinal use,
Chilvbeate waters have a veculiar stvotic taste : thev
kalybeate waters have a peculiar styptic taste ; they
are transparent when taken from the spring, but when
exposed for some time to the air, a pellicle forms on the
:!rf o e | t' '-*'_f‘ Ter --'-;Ir rte \J.T \.'1‘ r S I;_.
urface, and a quantity, generally minute, of ochry sedi
ment subsides, the water at the same time losing its

I i

te 3 this chang

. 3 S
15 accelerated by heat.

Tron 15 discovered, with zreat facility, by chemical

=




ate of potash detects it bv the blue colour

ol Gi0p) St TR SRR 3
{0 whlich 1t gives rise 5 mMmiusion ol

i

our which it strikes. 1Lhe test 1S more
. T ' (gl bl ;' mora actcueate - the TIT1IE -
N tOe 10riner, and if 15 mMucn morg accuraie 3 the prus
£ L
to fallacy, from the

: . e g
ivon 3 hence the intu-

of galls, ought always

vith regard to its op

B 1 =i g - ! r
colour which it strikes, by

the infusion combining with the oxide
1 1

be altered in its tint by the presence of other substances:

render it

- ey - L] - ot} ur .‘uu".u- 3 4 3
ine and ‘earthy carbonates mn
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violet : neutral alkaline salts appear to deepen the purple

c_oh:'-ji', and .-'.ui-;z_r;.;r_-.? ot lime renders the precipitate at

first whitish, and afterwards black. Carbonate of lime

ffect : if the iron is in a low state of oxi-

but when the oxidation

gdation, 11 lJ’\?l:_\].n\.Jil.'_-

is greater, it has the nsite effect 3 and if the quantity

be small, the colour may even not appear on the

f iron be smal
wddition of the test. This fact, discovered by Mr Phillips,

nabled him to explain a singular circumstance with re-

oard to the Bath Mineral Water,—that when newly taken

L8

from the spring, and while still warm, it gives a purple

lour with galls, indicating the presence of wron; while,

colour ap-
I

ter exposure for a little time to the air, n

D g 1eh no oxide of 1ron has been precipitated.
nnlvin the tect of e | fore and after b \.i; Ted
i appiving the test O galls Derore and aifer Dol .Lh
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water, we are enabled to discover whetl
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i the iron is held dissolved by carbonic or sulphuric acid ;
#1 the carbonic acid being expelled by the ebullition, and the !
8 oxide of iron precipitated, so that after filtration of the |

liquor when cold, the purple colour does not appear ;

i while the sulphate, though likewise partially decomposed
' by the ebullition, still so far remains, that a colour not '
much fainter will be produced. The presence of carbo-
nic or sulphuric acid may also be determined by their usual
tests, and sulphate of iron may be obtained by evapora-

tion.

-

The quantity of oxide of iron may be determined

from its precipitation, on exposure to the air; the whole

or very nearly the whole of it, when it is combined with
carbonic acid, being precipitated, in consequence partly

of the escape of the acid, and partly of the iron passing

e L ek e

to a higher state of oxidation, so that its attraction to the
acid becomes weaker. It has also been estimated from the
weight of the precipitate, formed by the addition of prus-
siate of potash; or, by a more recent and less exception-
| able mode, precipitating it by the addition of succinate of
soda, and afterwards decomposing the precipitate of suc-

cinate of iron, by exposing it to a red heat with a little
carbonaceous matter, 100 parts of the oxide obtained by
the calcination containing about 70 of iron.

Chalybeate mineral waters are remedies of consider-
able activity and power. They act as tonics, increasing
the strength of the system, raising the force of the circu-
lation, giving tone to the digestive organs, augmenting

i nuscular vigour, and promoting the excretion
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are of course employed in those diseases in which iron is

principally used, amenorrhoca, chlorosis, some states of
menorrhagia, leucorrhcea, dyspepsia, scrofula, and va-
rious forms of chronic debility. And as iron always suc-
ceeds best when given in small doses, and in a state of
considerable dilution, the chalybeate waters afford the best
§ & -3 et o T niracorihed j - }'|. =

form under which it can be prescribed, that which 15 at

once attended with least irritation, and from which the

i " . 1
rreatest benefit is ootained. ‘he powers of these waters,

e

> . PN )
too, are often aided by the presence of other ingredients,

The impregnation of carbonic acid, when it is present in
excess, gives them a grateful stimulant quality, which is
exerted on the stomach ; and saline substances communi-
cate to them an aperient power.

One of the purest chalybeate waters, as will be per-
ceived from the annexed table, is that of Tunbridge. In
the celebrated Spa and Pyrmont waters, the impregna-
tion of carbonic acid is so great, as very materially to
modify the action of the iron; and in the Cheltenham
water, the quantity of active saline matter is such, that it

can scarcely be regarded as a chalybeate.

Jesides the substances which have been enumerated as
forming the preceding classes of mineral waters, there are
some principles common to all of them, so as to be occa-
sionally found in those of each class ;3 and there are some
also, which are of very rare occurrence, either of which

adal

scarcely require more than a concise enumeration.

Atmospheric air is contained in all water that flows at




WATER

i the suriace oif the eart 1, and rendaers it more graieiul and P
i Light as dnnk, It scarcely in its entire stat
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i¢ appears to wa

be contained in more thaa the usual proportion in any
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1 maneral water, while in those in which other elastic fluids

! are present 1n large quantity, it is pz'ub.lh?}r deficient. Nei- im

ther does it appear that Oy

71 g8 IS ever present in a pro- are
portion larger than that in which it exists, as a constituent

of the atmospheric air in water, The fact, rather sin- thi

gulary; has been estal I, however, that Nitr
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with the walery, a
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€ Irom the water its
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supposed to be carbonic acid ; but Dr Pearson

it to be nitrogen gas, mixed with a little atmo
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ned, or at least in excess.
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prings of Carlsbad, and Dr Gibbes found it in the Bath

THE temperature of mineral waters gives rise toa very
important distinction among them. The greater number
are at the average annual temperature of the place where
others are considerably superior to

the 5‘»;1r1ng is situated;s

this, or are positively warm. This modifies their powers.

"he warmth of the tepid waters renders them rather more
stimulating when swallowed, a glow of warmth being fel
in the stomach; and sometimes the head is slightly affect-
ed. Externally applied under the form of the bath, the
temperature has even a more important influence on their
operation, than any impregnation they may have. In
some celebrated mineral springs, the salutary powers ap-
pear to depend principally or entirely on the temperature,
ind on the water acting as a diluent, as in the warm mi-
neral waters of E-ris:u'!, Matlock, and liuxtox't, and in the
cold spring of Malvern.

In the following table is presented the resuits of the
analysis of the most celebrated mineral waters. I have
arranged them as nearly as possible according to the pre-
ceding classes, though there is considerable d; i'rir;u‘.ty with
regard to some of them, which, from the substances they
hold dissolved, b-:-.imlg to one class as well as. to another.
Thus the f'*pa and Pyrmont waters EJL-!Ung both to the

£ |

es of carbonated and f.hmbe ate waters. 1 have

slaced them under the former, as the impregnation of
3 t ]
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carbonic acid is so very considerable, and gives them per-
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aaps thewr most important pronerties. Aeltenns;
.
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ter may be placed either as a saline or as a chalybeate w:
ter. I have given it the former rank, as the saline matt
ippears to give it its principal activity. Tlo the four esta-
}1]'51311':'1 classes I have added a i-;,rlll, those of Pure W
ters, or waters so free from any foreign matter that

ly by its temperature, and partly as a diluent. In some

of these the analysis indicates a certain portion of

matter, But the substances are in general not different
from those in common spring water, and are in smalle
quantity. I have therefore supposed that they may be
arranged under this class, nor have they any of the active
powers of the others. There is some difhcultyin assign-
ing the place of one of the most celebrated mineral wa-

1

ters, the Bath Water. T have placed it, however, at the

head of the pure waters, and immediately after the

peate waters, as t}]l‘ 1mpregiation of active matter 15 n-
FT RO o AL ¥ S MLIN. A IR | DN e
considerable, and its operation seems principally depend-

#4]la

ent on dilution and temperature, modified a little perhaps

by the tonic quality of the small portion of carbonate of
iron. 1 have inserted the latest analysis of it, that by
Ny Phillips. With 1‘;\333‘{1 to the temperature, I have

thought it suflicient to add the epithet cold, where the

temperature 18 not above that of the external atmosj
where it exceeds this, I have added the precise degrees
The proportions of the ingredients are those contain

in a wine eallon of the water
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The practicability of imitating the mine;
engaged the attention of Chemists. With regard to

1y palzma sermbams | aE o P | 2 Yud JES
Ve saline '.-.;L'l'."‘.a, it 15 eastly |J 3

Y ne, by assolvinge the
due: pr | g C pourng | corr
nawmwg to tne anal 15 O [ water d t e il
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DonIc acd gas, and even with sulphuretted hwdroren
nd Dy the mediam of carbonic acid, it might receive
impregnation of iron. Directi for conductine ¢t
.
e g Pt S Cymey 0 pmeen e ik 1T «}
processes have been given by Bergman. But in all the
E ¢ b, &

cases, there will be wanting the confidence on the part

of the patient in the eflicacy of the artificial water, whi
if not necessary to its success, is at least requisite to it
continued and regular use: the external advantages too
attending the visit to a mineral spring, may not alwavs
obtained. Hence these artificial waters, desipned as-sub
stitutes for the natural ones, have never been establis
in.use. Water, impregnated with carbonic acid, wit]
the addition of an alkaline carbonate, which is now

- 1 v § -~ e P - e e
general use, may be considered as operating on 2

milar principle; and to this super-carbonated soda

super-carbenated potash water, a smal

the purgative salts is often added with advan

municating to the water an aperient quality, tl
taste of the salt is covered, and it is rendered more grat

ful to the stomach.
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