APPENDIX.

OF WATER.
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1. Rain waten is the purest kind of natural water: but it, nevertheless, contains in
solation, in every 100 cubie inches, about 3% cubie inches of air, rather more oxvre-
nous than common atmospherical air, and about one cubie inch of carbonie acid ;

besides minute portions of carbonate of lime and muriate of lime, Its specific gravity
R scarcely differs from that of distilled water; and after precipitating the muriate of lime,

by dropping into it a little barytic wate

» and exposing it to the atmosphere until the
precipitate be totally deposited, it is suf

riently pure for most pharmaceutical purposes, 3
When rain water, howeve ry is collected in towns, or from the roofs of houses, it con-
tains a small portion of sulphate of lime, soot, and other impurities, a
boiled and filtered before r;]"’]‘i’;“.\' in the Laj-);tj._- water,

d requires to be

Snow water, when newly melted, is destitute of air, which is the reason that fish
cannot live in it; but \a-lllrnau.llcetkfenf to 1'_en',a'm for some tjme exposed to the ;!“]_.,_-,5}]]1”.,,
it does not differ in its qualities from rain water,
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according to the pressure of the atmosphere. Thus, in Gemmi-

laro’s hut, on the side of Etna, about 11332 feet from the level of the sea, Dr. Irvine

found that water boiled at 191°,  Vide Letters on Sicily, 8vo. p.153.
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2. SeRING WATER, if it has not fltered through a very soluble soil, is almost as pure
as rain water. The best springs are those which rise through sand or gravel, at a small
depth.t Tt generally contains, besides the above-mentioned ingredients, a small portion
of muriate of soda. ¥

WL or pump water, which is spring water obtained by digging to a considerable
depth, is by no means so pure. It is commonly distinguished by a property named
hardness, implying an incapability of dissolving soap % which is owing to its containing
many earthy salts, the principal of which is sulphate of lime. It, also, contains more
carbonic acid gas than common spring water, Many of the foreign ingredients con-
tained in hard water are simply suspended in it; for pump water is rendered softer and
purer by only passing it through a filtering stone. The best mode of freeing hard water
of its earthy salts, is first to boil it; then, after it has cooled, to drop into it an
alkaline carbonate § and lasily, to filter it. It cannot be employed for pharmaceutical
purposes.

3. River warer, when the stream is rapid, and runs over a pebbly or siliceous
channel, is as pure as the softer spring water ;3 but when the currentis slow, and
the bed clayey, it approaches nearer to the nawre of well water, and frequently contains
putrefied vegetable and animal matters, as is generally the case in the water of lakes and
marshes,

Such are the fore 2n in;_rl‘c nts contained in common water. B fl]ﬁn:; frees it from
air and gases, and precipitates many of the earthy salts + but distillarion in glass vessels
frees it entirely from them, and it is obtained almost perfectly pure, transparent, colour-
less, insipid, and inedorous,

The varieties of water enumerated above may ba almost indiscriminately employed as
diluents, the small proportion of foreign ingredients they contain, occasioning no differ-
ence in their diluent properties. When the quantity of sulphate of lime and aluminous
matter, however, is very considerable, as is the case in many pump waters, there is some
reason for concluding that deleterious effects may arise from the use of the water 3
although it may be doubted whether the serophulous and glandular swellings, peculiar
to some populous towns, can be jusily aseribed to 1} Even a few of the waters
which are regarded as mineral waters owe more to the diluent property of the water for
their efficacy, than to the impregnations they contain. This is particularly the case
with the Malvern spring, which bas been found to contain very little foreign matter,
The diluting power of water is much modified by temperature; warm or tepid water
being a much better diluent than ccld water,

The medicinal properties of wateras a diluent were well known to the ancients3 and
cold water, used as a drink in fevers, was the principal remedy of the father of physic in
these complaints. The temperature of 60° is the proper degree, when it is intended
that water should produce its diluent effects without the aid of heat. Under 45° j¢ pro-
duces a sedative and astringent effect ; above 60° and under 100°, it re fibres
of the stomach, and is apt to induce nauses, particularly when bulk is added to thi range
of temperature ; but at a higher temperature, the stimulus of heat, in the same manner
as the addition of other stimulants, prevents that effect. Simpls water may supersede the
use of all other diluents; but animal and vegetale infusions are generally employed, or
toast and water (#nfusum panis tosli), which is more agreeable to most palates, and is an
excellent diluent in fevers and inflammatory diseases. The temperature of water as a
diluent should be regulated by the nature of the disease: in internal hzmorrhagies
the temperature should not exceed 45°, but it may be 60° in fevers: unless in the cold
stage of the paroxysm of fever, when thirst should be allayed by tepid or warm water,
or ather bland fluids ; and the same precaution is necessary when the sweat has become
general and profuse, In cases in which there exists a morbid increase of bile disturbing
the functions of the stomach and irritating the bowels, the temperature of the water
used as drink may be from 90° to 114% and in some cases of dyspepsia, which are at-

5 cause.3

L The water conveyed to Hodsdon, in Hertfordshire, rises thyough a fine white sand,
and is so pure that Dr. Hales affirms it left no incrustation in a boiler which had been jn
constant use for fifteen years. Statical Essays, ii. 242.

* Soap when agitated with hard water is decomposed ; the alkali of the s0ap uniting
with the acid of the earthy salts, while the oil and earths combine, and form new nearly
insoluble soaps, which swim in & curdy form on the surface of the water,

3 Percival ascribes the glandular swellings common in Manchester to this eause, See
Essays, i, 991.
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be more than 26°7 under the heat of the body. Tt often stops suddenly the disease, if
it be used during the three first days, and sometimes 50 late even as the fifth 5 but after
this period it.can be regarded as an useful auxiliary only even when properly employed,
In tetanus, Currie affirms® that the cold affusion also proves useful, particularly when
the shock is considerable, and applied during the convulsions, It isy however, in
idiopathic tetanus only that it proves useful, ne ivantage being obtained from using it
in tetanus arising from wounds.? Its utility has also been proved in many of the exan-
themata; for instance, during the hot stage of the eruptive fever of small-pox ; and we
can bear ample testimony to its efficacy in scarlatina maligna, when the heat rises to
above 100°.4 This reme ly, however, is productive of much mischief when misapplied ;
and therefore it is necessary to' observe that it is contra-indicated in the cold stage of
fevers, and when a sense of chilliness is present, although the thermometer indicate the
real heat to be more than natural. It is also said to be improper in fevers, when diarrhcea
or dysentery are present; after the sweating stage in intermittents is formed 3 after the
eruption is completely formed in confluent small -pox 5 and in symptomatic fever occax
sioned by great local inflammation: but Dr. Nicoll has found it useful in India, in
intermittent fevers accompanied with dysentery ; when the heat of the
surface has exceeded 98° Falirenheit; for as in these cases the dysenteric symptoms
seem to depend on the degree of febrile excitement, the cold wader, by producing a
solution of these, allays the griping and tenesmus, and natural stools follow., The affa-
sion should always, in such cases, be preceded by bleeding and other depletory 5 means,
The water should be dashed from a beight of ten or twenty feet; and its temperature
should be nearly that of the air at the time. The cold affusion, in the form of the
shewer-bath, is advantageously employed as a stimulant and tonic in diseases of general
debility, when uo fever or inereased heat is present. I know of no remedy so generally
useful in those affections which are known by the nawme of nervous complaints.

WA4RM WATER, of of & temperature from 86°to 100°, gives the sensation of warmth
to the body, and is applied both locally and generally, in the form of vapour, fomentation,
and bath.  Water is found in a state of nature combined with different quantities of
calorie within the above range of temperature, In the Buxton hot springs the tempera-
ture is about 82°; at Bristol it is from 76° to 84°; and at Bath the range is from 110°
to 114°6 The necessary degree of temperature, however, is generally obtained by
artificially heating the water.

The general application of warm watér is obtained by means of baths. When the
greater part of the entire body is immersed, the water constitutes properly a bath
(talnewm) 5 but when half only is immersed, it is a half bath (semicupium), These
may be either,

a. The hot bath (balnewm calidum), from 97° to 100°,

U, The tepid bath (balneum tepidum), from 86° to 979,

. The vapour bath (lalneum vaporis), from 100° 10 130°.
The two first differ in ternperature only; but the last, from the water being applied in &
very minutely divided state, acts with much greater effect than water in the liquid form.
The operation of the frst of these forms of applying water is stimulant; it augments
the action of the heart and arteries, renders the skin red, quickens respiration, and pro-
duces a copious flow of sweat: but the others, although they excite the sensation of
heat, yet lessen the frequency of the pulse, relax powerfully the skin and simple solids,
and diminish generally increased excitement. It has been 8 question of some interest,
whether water be ever taken into the body by the cutaneous absorbents? That it is taken
in has been denied by many philosophers, and facts brought forward to support the
opinion. Dr. Currie and Dr. Pearson, after half an hour's immersion in the Buxton
bath; at 82°, found that the weight of the body was rather diminished than increased 3

* Currie— Reports on Cold ater, i. 31. % [lid. i. 138, 3 Tbid, & 159,

4 Currie gives the following results of the affusion :e=The heat of the body im fever,
as indicated by the thermometer, being 103°, was by it reduced 10 98° in half an hour;
and the pulse from 112 10 80 beats, (vol. i, 22.) ; the heat 101° was reduced to 0%
and the pulse from 112 (o 08 in the same time. The heat 106° was reduced to 98%; and
the pulse from 130 w0 90. Vol i. 46.

5 Lond. Med. Repository, vol. ix. p. 123.

% The temperature of the Cross Bath pump is 110° ; the King's Bath, 112°; snd
the Hot Bath, 1214°.
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16. Muriate of Magnesia, (vay comamon.)
17 s Alumina, fancomm on. )
s (Lymington Priors.) 2
19 ~———— Carbenate of Potash, (rare.)

20.

18, ————— Mangapes

Soda, (v

s Lime, (2 comwmon.)

ery I, )

not uncommon in sulphureous springs.)

in Persia and Thilet.)

contained in any mineral water, seldom more than five or
L and they are generallyin very minute quantity, the characier
and properties of the water depending on one or two ingredients which predominate,
‘This allows mineral waters to be arranged into the four fol classes : 1. Aciburous
WATERS ; 2. CHALYDEATE WATERS 3 SULPHUREOUS WATERS; 4. SALINE WATERS.
‘We shall first zive 8 sketch of the physical characters and medicinal properties of each
of these classes; and then deseribe the method of determining the ingredients, and
their proportions, contsined in any minera] water.

1. ACIDULOUS WATERS — owe their properties chiefly to carbonic acid. They sparkle
when drawn from the spring, or when poured into a glass; have an acidulous taste, and
become vapid when exposed to the air. Besides free carbonic acid, on the presence of
which these qualities depend, acidulous waters contain generally also earbonates of soda,
of lime, of magnesia, and of iton; and sometimes muriate of soda. They may be
divided into thermal or warm actdulous walers, and cold acidulous waters; the tempera=
ture of the former, however, does not exceed 72°, while that of the latter is generally
about 55°,

The most celebrated springs of this class are Pyrmont, Seltzer, Spa, and Carlsbad.
They are tonic and diuretic; and in large doses produce a sensible degree of exhilaration.
They all afford a grateful and moderate stimulus to the stomach ; but the Pyrmont, Spa,
and Carlsbad, containing carbonate of iron, are especially useful in all cases of impaired
digestion; while those which contain alkaline carbonates, as the Carlsbad and Seltzer,
] are more particularly employed as palliatives in calculous affections.

2. CHALYBEATE WATERS —owe their preperties to iron in combination generally with
carbonic acid; and as this is usually in excess, they are often acidulous as well as chaly-
beate, The metal is found also in the form of a sulphate, but the instances of this are
wery rare.

3 Chu!}l.\ ate waters have a styptic or inky taste they are, when newly drawn, transparent,
] and strike a black with tincture of nut-galls ; but an ochrey sediment soon falls, and the
water loses its taste. If the iron be in the state of sulphate, however, no sediment
falls ; and the hlack colour is produced by the above test, even after the water has been
e boiled and filtered. There are many chalybeates in Great Britain; but the most cele=
] brated are Tunbridge, Brighton, and Peterhead : the Cheltenham spring also contains

carbonate of iron; but on account of the large proportion of saline matter, and its

These substances
six being present

e —=

ﬁ i strong purgative properties, it is not ranked in this elass. The Spa springs also belong

i i to this class, 2

r'. L Chalybeate waters are powerful tonics, and are employed in dyspepsia, scrophulous
] 3 )

! |

affections, cancer, amenorrhoea, chlorosis, and the other diseases of debility for which
the artificial preparations of iron are used. Much of the benefit derived from the use
of chalybeate waters depends on the extreme division of the metallic salts they contain,
as well as the vehicle in which it is held in solution ; while at the same time their opera-
tion is much modified by the carbonie acid by which the fron is suspended. When the
i water is a carhonated chalyheate, the water should be drank the mement it is drawn from
| | lIlea[}rin:;: but the same precaution is not necessary with those cnmui.u'mg su]plmc
{ 1 of iron.
i {1 3. SULPHUREOUS WATERs — derive their character chiefly from sulphureted hydro-
gen gas; which in some of them is uncombined, while in others it is united with lime
( i or an galkali, .They are transparent when newly drawn from the spring, and have the

i | Dr. Withering. * Bergman,
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foetid odour of rotten eggs, which is gradually lost from exposure to the air, and the
water becomes turbid, When they are strongly impregnated with the gas, they redden
infusion of litmus, and exhibit some other of the characteristies of acids 3 and even in
a weak swate blacken silver and lead, Besides containing sulphureted hydrogen gas,
they are not unfrequently, also, impregnated with carbonic acid. They generally con-
tain muriate of magnesia or other saline matters, which modify their powers as a remedy.

The most important sulphureous springs in this islandare those of Kilburn, Harrow-
gate, and Moffat; on the continent Aix la Chapelle and Barege ; which are resorted to
chiefly for the cure of cutaneous eruptions, and are applied locally as well as drunk.
They are slightly sudorific and diuretic, and are apt to occasion in some patients head-ach
of short duration, dirr:mi).- after lhc:.- are drunk., The are also employed for curing visceral
and scrophulous obstructions, torpor of the intestines, and some dyspeptic and hypochon-
driac cases.

4, SaLine MINERAL WATERS — owe their properties altogether to saline compounds,
Those which predominate, and give their characters to the waters of this class, are either,

1. Salts, the basis of which is lime ;

2, Muriates of soda and magnesia ;

3. Sulphate of magnesia;

4. Alkaline carbonates; particularly carLonate of soda.

They are mostly purgative, the powers of the salis they contain being very much
increased by the large proportion of water in which they are exhibited. The most cele-
brated saline springs are those of Cheltenbam and Leamington, in England; Pitcaithly,
in Scotland ; and Sedlitz, on the Continent. They are employed in diseases which re-
quire continued and moderate intestinal evacuations ; such as dyspepsia, hypochondriasis,
chronie hepatitis, jaundice, and stramous swellings. They are more grateful to the
stomach when carbonic acid also is present; and when they contain iron, as in the case of
the Cheltenham spring, their tonic powers combined with their purgative qualities render
them still more useful in dyspeptic complaints and amenorrheea,

To this class the water of the ocean helongs. The quantity of saline matter sza
WATER contains varies in different latitudes : thus between 10% and 209 it is rather more
than th; at the equator it is jith; and at 57 north it is only ;Ath. The saline ingre-
dients in 10,000 parts of sea water, according to the last analysis of Dr. Murray', are,
muriate of soda, 220°01 ; muriate of lime, 7'84 ; muriate of magnesia, 42'08 ; and
;,-.;I}-h.uc of soda, 3316. When brought up from a great depth, its taste is purely
saline; but when 1eken from the surface it is disagreeably bitter, owing perhaps to the
animal and vegetable mattel uspended in it.. Its specific vity varies from 1'0269 t0
10285 ; and it does not freeze until cooled down to 2 Fahrenheit. Its medicinal
as those of the saline purging waters, but more powerful ; and as

properties are the sax
a bath, its efficacy wch superior to that of fresh water.

The geveral effects of mineral waters are medified by temperature, whether they be
taken internally, or externally applied. In some springs, as those of Bath, Matlock,
and Buxton, their virtues depend almost altogether on temperature ; and in others, as
Malvern, which has been found to contain scarcely any foreign matter, the simple
diluent power of the pure water seems {0 prm]m-e the benefit that results from :1ri11king
them. Someof the good effects of all of them, however, must be allowed to proceed
from change of scene, relaxation from business, amusement, temperance, and regular
I|0u!'s; and in these circumstances the drin mg ﬂm waters at li\e s};;ir.lr_;s puss('sses adA
vantages which cannot be obtained from artificial waters, however excellent the imitations
may be ; nor even from the natural waters when bottled and conveyed to s distance from

5

the springs.

v Edinlburgh Transactions, vol. viii. p. 205. The water was taken from the Frith of
Forth, and was of the specific gravity 1-029,
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Such are the known contents of the most celebrated mineral r \[ 1Ny m( re have

en apalysed, but it is uane cessary to introduce an accou
I L-u\svkr it to be of |1]UT" mlpnrt.:nw to describe the metl
ind proportion of the substances, or the anal
C‘l'.]! I"di'lﬁ lal.‘ !'1&&':i\'hl ('Ill..n- ry.

letermining 'i:r’ nature

ysis of mineral waters, one of the most diffi-

METHOD OF ANALYSING MINERAL “ \T] RS.*

THue first circumstan

ce to be attende in the che

ny mineral
'..:tm'u. lf,m'
hira

ater, 15 to determine the gross weig ves |
ne by first aseertaining 11|r~ u;-vmlu- gravity of the mine
tTE.a‘ ai;_(w.n ‘fr'\.\.r-lu ”-.] \\'d'ur, ‘_;

r the re ler t

5 to

Water; the tl sul

sed in whole num

th L‘[u

1 wn(r be
[ the latter
nakes 1106 ;

water is 1'000, the rem
whole numbers, will be 79,
ts the sum of the saline contents of
100 parts. . The next step is 10 ascertain the par

of

refore 110°6

> 'Il'UL‘-hT:':

tained in the water,
1. The AERIAL or GASEGUS

each, co

are to be
will fill two-t

an inverte
mercurial trc

iry ; and whe
m the '

The only ga
a5, carbor

¢ air, oxygen gas, R70tIC

urous .u.-l_ of which the

ts peculiar odoyr,

depositiv

blackening

solunion of le
ated from the air
of warm s T
The bulk of t
fourths with
mas at interva
'.|\r jar i$ tur

alng nitrate ol

Iy sulllhu_
|,{nuu dom
S:HJ.’)Jr.‘
sulphuric ac
Carlbonic acid gas is «
effervescence in muriatic
losing this property whe
To estimate the bulk of t}

ous actd

f a precipitat e soluble with

y tincture of litmus, and

the air ob by boiling
the water, a solution of pure pc ole gently. These oases
will be absorbed, and any o }-cr pasés left ; ich the bulk of the residuom
must be estimated, and s from the bulk of tl le to obtain that of the
acid gases ahsorbed, Evaporate next the potash slo to dryness ; and by
leaving it C\pu:er to the :.:mchp]}q;, sulphate of p "‘]H(‘.‘

The following observations on this important subject are chiefly extracted from the
System of Chemistry of Dr. Thomson.
t This useful formuls was invented by Mr. Kirwan, See Essay on Mmeral Ha-
lers, 145,




r—

760 ArrENDIX,

may be separated h}' dissolvi

<)
solution. 100

r the potash in diluted ;
grains.of sulphate of potash indicate 42
| phureous acid g ich being subtracted from the bulk of
f. potash, leaves the bulk of the carbonie acid pas.

Tygen gas, after the g
the solution of sulphate of iron saf
tube filled with the
backw; d forwa
absaorbe and |-_‘,' mar
the air is ascer; in

nuriatie acid, and filtering
2 cubic inche
the gas abs

e
irbed by the

d,

ibove gases are

Separate
rated with nit
2ir to be examinedl is to}

amined by means of
A small gradpated

and moved

s for a few

the oxyo

1 en is ,-'ap]rj]:«
ing the greatest al sorption, its bulk in a given guap :

L or nit
Processes,

9 Arxar

is discovered by not being at all

5y and ALK A LInE
nute quantities, are discove
with it brown, When 1
to be present : when fu

1d »
byrendering iy
change is permanent, the fiy
the alkali is aminonia,

is rendered blye by the a 8; but this alo is the case with the alkaline
cathonates 3, and the addition of sulphuric acid produces effery

nutgalls discovers 1ron ; the colour is violet if
also Present ; dark purple indicates other alk
llyllrcl:;L'Jl gas ; and whitish an,
cipitates the earthy and met
he follow ng subst
T CRIMOL exist in miner:

» EARTHY,

'ES. Alkalies

in mi-
1 .:rl\inm_li\ or

din w

151¢ tained

vsed
=wood
and earthy
escence, 'ril:f_'{urc -.l’i
ne carbonates or earthy salts be
55 purplish red, sulp}
1 then black, sulphate of lime. Bo;
carbonates,
ances of this class set down in the firs
al waters, with the sales placed

aline s

t column are im:cmp

in the opposite column,
Fixed alkaline sulphates,
Alum,

e Sulphate of magnesia.

- of iron,

Mouriate of barytes.
[ of lime.

Alkaline carbonates

Le.sy - =———of magnesia.

Nitrate of lime.

Earthy carbonates . f%ulpli:.-uc-'ii iron.

v Muriate of barytes.
" Sulphate of lime.
arbonate of magnesia - Alum,

Mouriate of T
onales are ascertained to be
med 3 and by the water, s
addition of muriate of mag
guishes it if present, wl

C

a.  Alkalies and their cart
the tests already mentic
te on the

nia easily disti
determining wh
forms an immed
all affected by sod
sulphuri
cl'f:r_\' 100 grain:
reight pr
above, shows the

i b, Earthy carbonat
be separated by ex

quantities of the

present in ynineral waters by
fter I;l,'mg boiled, thrawiy g down a
esia. The volatile natre of ammo~
vich is very seldom : and the best test
*ther the fixed alkalj be Potash or soda is musiate of platina?, whic
iate precipitate with potash or any salt containing ity but is not at
«  The quantity of an alkali is determined fy saturating it with
nd noting the quantity of real acid 4 necessary - e down, for
of real acid use d, 12148 of potash and the loss
luced by the effervesce nee on drepping dded 10 the
ity of an
If 1}

s1 e

n the acid, bej

lkaline carbonare.
water contains suly

wreted hydrogen gas, this must
water for a_considerable \jme’ to the air, before th
1y carbonates can be estimated, Afier thus exposir rit, b
the water for £if €N miinutes, filter jt when cold; and trea; what remains on t}
filter with muy acid, which will dissolve the earbonates of lime, of magnesia
and of iron, 1€ residunm, which may contain carbonate of alumin

| haps sulphate of lime, is 10 be Iried in a red heat, and jis weight noted

! boiled in a solution of carbonate of soda. The soda is mext to |

aril

a, and per-
5 and then
Je saturated with

s LR 1o e o e, e S M R
| * Dr. Henry,
| | 2 This test s sufficiently delicate 10 deteet snda when it amounts to th part
'_[ | only of the water,

| 3 Sulphate of lime likewise produces the same effect,
i 1! + For a rule to determine the quantity of real acid in a diluted acid, see introduction.




APPENDIX. 761

murniatle acid, and the'mixture boiled for half an hour, which precipitates carhonate
of lime and alumina. - This precipitate being dried, the lime is to be separated by
aceti¢ acid, and the alumina that remains dried and weighed ; so that by subtract-
ing its weight from the original ‘weight the proportion of sulphate of lime is
ascertained.,

To estimate the contents of the muriatic solution, add to it ammonia as long as
it throws down a reddish pre Q)ham, which is* the iron united with a portion of
magnesia. The magnesia is 10 be separated by acetie acid, the precipitate being
previvusly dried by exposure to the air, in a heat of 2009, and the solution added
to the muriatic solution ; and to determine the weight of the iron, it is to be re-
dissolved in muriatic acid, then precipitated by an alkaline carbonate, and dried and
we'rglu.\l,

Sulphurie acid is now to be added to the muriatic solution; and the sulphate
of lime, thus obtained, is to be heated to redness, and w eighed ; setting down for
every 100 grains of it 74 of carbonate of lime.  From the solution the magnesia is
lastly to be separated by subcarbonate of soda, dried and weighed 5 then evaporate
the remaining solution to dryness, and wash the residue with distilled water so as to
dissolve the muriate of soda. This residue is subcarbonate of magnesia, the weight
of which, when dried, must be added to the former ; which gives the entire weight
of the subcarbonate of magnesia,

3. MINERAL AcIDS exist in mineral water sometimes uncombined, but more

combined with alkalies and earths, forming sulphates.

a. Svrenunric acip is readily detected by muriate of barytes, when it does not
exceed themillionth part of the water. To render this test certain, however, the
muriate must be diluted ; the alkaline carbonates, if the water contain any, must
he previously saturated with muriatic acid ; and the precipitate must be insoluble
in muriatic acid, The 'l\ya!ru—suh\hurels are pret-ipi:utmi '!1)' muriate of h;lrjtes, buat
their presence is easily detected by their odour.

The proportion of sulphuric acid is easily estimated by saturating it with barytes
water, and heating the precipitate to ignition ; every 100 grains of this sulphate of
barytes indicate 34 of real sulphuric acid.

b. The Sulphates contained in mineral waters are six in number, ang are incompatible
with the following salts placed in the epposite column.

- : Nitrates of lime and of magnesia,

Fixed alkaline sulphates {_\lnri;m'-s of lime and of u;f_;_;ncs.l-;.

Alkalies.

Sulphate of lime - - Carbonate of magnesia.

_Mouriate of bary

~Alkalies.

’ Muriate of barytes,

3\ Nitrate, muriate, ¢

Carbonate of r

" Alkalies,

Sulphate of magnesia - Muriate of barytes.
Nitrate, muriate of lime,
Alkalies
Sulphute ofiron - - Muriate of barytes.
Earthy carbonares,

b. 1. Sulphate of soda.—To detect this salt, first evaporate the water to one half, and
3dd lime-water as long as any precipitate falls. This precipitates all the earths
except sulphate of lime, which may be separated by evaporating the fluid till i
becomes concentrated, then adding a liule aleohol, and afier hltration a little
oxalic acid, If lime-water produces a precipitate in the water thus treated, imme-
diately, or after 2 liule aleohol be added, either sulphate of potash or of soda is pre-
sent. To determine which, add acetate of barytes, which will precipitate snlphate
of barytes ; then filter and evaporate the filtered fluid to dryness, and dissolve the
residue by digesting it in aleohol, and evaporate to dryness,  If the sulphate be
sulphate of potash, the dry salt thus obtained being acetate of potash, will deli~
quesce ; but if it be sulphate of soda, the acetate will effloresce.

The proportion of the alkaline sulphates is found by precipitating their acid; by
nitrate of barytes, from the water purified as above. 1f soda be the base of the
salt contained in the water, for every 100 grains of this precipitate ignited, set

nerally

R TR R L e
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on yields a precipitate with acetate of silver, the water contained muriate
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dry mass treated with aleohol

and if sulphuric acid and evaporation

ipitate with carbonate of li

ition of a liule alcohol, occasion no precipiiate, the solution contains

is detected by first saturati any alkali the water may
" '|.) nitrate of !1.‘—\1‘\':(—_'\'
naie of lime, which produces a precipitate if this salt be

present.  This process iron and of manganese, if any
bep
To esti
same water, the eart

be precipitated by baryte

and separating any su phuric ¢

.l].ltn.J.He'i s ale o

esent,

iries of thes es, which may all be contained in the

afier separa

ate the g

g any sulphates that muy be present, are tc

redissolved in muriatic acid.  Th

.y are then
For every

to be separated |
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50 grains of lime, set dried muriate of lime; fur 30 grains of
maenesia, 100 of muria 2 ; and for 21'8 grains of alumine, 100 of
muriate of alumina. T es of the muriate of barytes, which the addition of

i the mineral water by precipitating the earths, is

now to be separated by sulpl muriatic acid expelled by heat ;

h the muriate of soda which the water originally coutained, is to be
obiained by evaporation.

e. NiTric ACID never €Xisls in an uneom 1 state in minesal waters; and even the
nitrates are C\\“.“\\'I'.i[l\l‘\ of rare occurrence.

1tes are incompatible with the salts, in the second column of the following

the barytes-water had formed

ric acid, ar

after whi

nilre

Alkaline carbonates,
Nitrate of lime . . . Sulphates, except of lime.
Carbonates of magnesia and alumina.

Nitrate of magnesia . .
te of  Patash may occur in mi
muriates ; the former of
by acetate of silver, before the
the water, then evap
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be estimated. After these

and treat the residus
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to drynes
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£ N detected by first concentraiing water, separating the
sulph by aleohol 5 tl fil and distilling off the aleohol, and separating
ANy mur acid by acetate orating Lo

dissolvi

the residue i

dryness,
the dried r
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ue dissolved in water, 1 this solution, t
r contains nitrate of lime ; the guantity of which may be est ed by
with sulphuric acid, and calculating the quantity of lime contained in
ulphate ; and for every 35 erains of lime setiing down 100 grains of dry nitrate

p!e(‘ilvinl(ih
the s

e,
itrate of Magn is detected by nearly the same means; but to the last

n, instead of oxalic acid add potash, as loy any precipitate appears

watery silu

Filter this solution ; evaporate and t the ss with alcohol. If a residue of
pitre remains, the mineral water c ed : of magnesia.

Such is the geveral me g the components of mineral waters, and
the proportion of the i ned in any particular water, To render the ana
lysis complete, many minutize must necessarily be atended to; but the detail of these
would far exceed the limits which a work of this kind can admit of ; and, after all, muck
must depend upon the ingenuity and expertness of the operator. ;
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