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ANALYSE CHIMICA
DA AGOA DAS CALDAS

POR
GUILHERME WITHERING.

As Carpas he huma agradavel pequena
Villa, quasi doze legoas ao norte de Lisboa,
e a estrada entre ellas he ‘boa. Goza esta Vil-
la de bons ares e de alegres arredores, mas
a sua celebridade he devida principalmente ds
fontes medicinaes quentes, que ha muito tem-
po sad grandemente estimadas, pela cura de
varias queixas chronicas. Encerrad-se estas fon-
tes em hum famoso edificio de pedra, junto
a hum nobre Hospital de fundagad Regia ,
aonde annualmente durante o verad sad rece-
bidos e tratados os doentes pobres , que de
Lisboa para ld se enviao.

Além de hwn pogo que fornece asagoas
para se beberem, ha quatro banhos cada hum
apartado sobre si, em tres dos quaes a agoa
nasce , mas de todos os que tem maior nascen-
te he o banho dos homens, sendo quanto ao
resto iguaes em grandeza. Pareceo-me que
naé havia differenca sensivel entre a agoa do
banho dos homens, e a do banho das mulhe-
tes , mas a temperatura deste ultimo he al-
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A CHEMICAL AN ALY SIS

OF THE WATERS AT CALDAS

B
WIE LT M W P T H EPR TN 6.

C ALDAS is a pleasant little Town about 12
leagues north of Lishon 5 the voad from Lishon ,
is good , the place itself enjoys a finc air as well
as the advantages of a fine country vound it 5 but
its principal celebrity is derived from its hot me-
dicinal springs; which bave been long in bigh es-
timation 5 for the cure of wvarious chronic diseases.
The springs are inclosed in a bandsome stone buil
ding 5 connected with a mnoble Hospital on a Royal
foundation § for the reception , and accomodation ,
of the sick poor ; who are amnually sent there from
Lisbon during the summer season.

Besides the well at which the water is drank
there are four baths in as many separate apart-
ments , three of which are supplyed with springs
but the influx of water , is greatest in that
which is called the men’s bath; tho’ the baths
themselves are mearly of a size. It appeared to
me that theve was no material difference 3 bet-
ween the water of the mens, and that of the wo-
mew's bath , but the temperature of the latter is

A 11
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gum tanto mais fraca, parte pelo ar da casa
ser menos restringido, parte tambem pela me-
nor quantidade de agoa que nelle nasce. O
banho dos homens tem 36 pés de compri-
mento , 9 de largura, e 2 pés e 8 pollega-
das de altura de agoa, de modo que quando
estd cheio na ordinaria medida, contém 864
pés cubicos de agoa, que a nascente fornece
em pouco mais de hum quarto de hora.

O assento dos banhos., tad fundo. quan=
to eu pude examinar, he hum barro forte es-
branquigado , coberto. porém de huma consi-
deravel quantidade de areia fina ¢ bem lava-
da, que he grande commodo para os que usad.
do banho, e nelle se assenta®. | v

O sobejo da agoa destes banhos corre.
ao poente para fora da Villa, e a pouco es-
paco he recolhida em huma valla, que a con-
duz a mover as rodas de hum moinho. Me-
dindo. o espago que occupa a agoa nesta val-
la, ¢ a velocidade do scu curso, vé-se, que
as fontes lancad nada menos que 6o pés cu-
bicos de agoa cada minuto, ou 3600 pés cu-
bicos cada hora. A maior porgad desta agoa.
brota das nascentes que estad no banho dos
homens, ¢ esta he a razad que me moveo a:
fazer uso da agoa deste banho para as seguin-
tes. experiencias.
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something lower , partly , on account of the air
of the room being lefs confined and partly ,
Sfrom the lefs rapid influx of the water. The
mens bath is about 36 feet long , 9 wide, and
about 2 feet 8 inbes dcep in water , so that 7t
contains , when filled in the usual manner 864
cubic feet of water , and this quantity s SUp-
plyed from the spring in a little more than a
guarter of an hour-

The bottom: of the baths as deep as i counld
examine , is a strong whitish clay , but this clay
is covered to a considerable thicknefs , with fine
washed sand which is a great convenience to ihe
bathers , who sit down in the bath.

The waste water from these springs runs
westward: from the Town and at the distance of
a few bundred yards below the baths it 15 rece-
wed into a trough , which conducts 1t to an
overshot mill wheel. By measuring the space whi-
¢h the water occupies in this trough and also by
measuring whe welocity of its curvent it appears
that the springs discharge not lefs than 6o cu-
bic feer each minute or 3600 cubic feet i an
hour. From this statement it is evident that the
principal sources of the water open into the micus
bath and from this accomnt it was thought pro~
per to use the water from that bath in the fol-
bawing Experiments.. |
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T8 wdim n g TR e

Hum thermometro mui sensivel construi-
do por Mr. Ramsden , no methodo de Fare-
wheit , mostrou que o calor da agoa do poco
donde ella se bebe era de ¢1°, a do banho
dos homens 92°, na parte porém do mesmo
banho aonde a agoa brota com mais forca su-
bio a 93°. Estas observagoens férad repeti-
das em diversos dias, e em differentes horas
do dia, sem se achar differenga perceptivel.

Cal el e,

O cheiro sulfureo desta agoa he geral-
mente perceptivel ainda em alguma distancia
das suas fontes. Chega-se muito ao cheiro do
figado de enxofre, e péde muitas vezes com-
parar-se ao de hum cano cujo de espingar-
da. A intensidade deste cheiro, e a distan-
cia até onde chega, varia muitissimo em di-
versos tempos; o que mais depende das cau-
zas que influem na atmosfera ambiente, que
de mudanga alguma nas mesmas agoas. De-
pois de estarem 24 horas em hum vaso aber-
to , ainda conservavad muito deste cheiro ,
perdérag-no porém inteiramente sendo fervi-

das.
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TEMPERATURE.

A ery nice thermometer made by Mr. Rams-
den , o Farenheits scale , shewed the beat in
the well from which the water is drank 5 to be
g1° ; that of the mens bath 92° , but in the
part of the same bath , where the water springs
up most vapidly it rose to 93°; these observa-
rions were repeated on different days , and at dif-
ferent times of the day , without any perceptible
variations. -
ODovUR

The sulphureous smell of the water , is ge-
nerally perceptible at some distance from the
springs. It is nearly the smell of liver of sulphur ,
and is often compared to that of a foul gun bar-
rel , the intensity of this odour , and the distan-
ce at which it can be perceived , vary wvery much
at different times but this wariation rather de-
pends on circumstances affecting the circumani=
bient atmophere o than upon any changes in the
water itself, after standing in an open wvefsel for
24 hours , the water still vetained much of this
smell o but the edewr was entirely dissipated by
boiling.
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A agoa tomada na maior nascente do ba<
nho dos homens era perfeitamente limpida ,
€ continuou assim por varias horas estando
em huma casa, cuja temperatura era de 56%,
soltando sémente alguns globulos de ar, pa-
ra os lados do vidro que a continha. A agoa
tomada no pogo de que se bebe, nad he tag
transparente.

Gosro.

Mui analogo ao cheiro, mas seguido por
huma leve scnsagad de aspereza no paladar.

Drrosrcoens.

Bolhas de ar estad continuamente vindo
do fundo do banho 4 superficie da agoa. As
cxperiencias que referiremos , mostrardé que es-
te fluido he principalmente ar hepatico. Este
ar he decomposto pelo contacto do ar deflo-
gisticado da atmosfera, e forma em parte o
enxofre , que sobrenada como huma pellicula
na superficie da agoa , e precipita-se com a
agitagad della. Neste estado, e quando ains
da humido, he macio, e algum tanto unctuo-
SO ao tocar, seccado porém , acha-se ser verda=

deiro enxofre. Quantidade deste Eﬂx{}fre} se
acha
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GCo1Lou R

The water taken up at the strong spring , in
the mens bath , was perfectly transparent , and con-
tinwed so for several hours after standing in a
voom at the temperature of §6°, only detaching
some globules of air to the sides of the glafs.

The water taken from the well was not so

transparent.
T AS5TE.

Something analogous to the smell, but follo-
wed by a slight sensation of roughnefs on the pa-
late.

DEPOSITIONS.

Bubbles of an elastic fluid are constantly
thrown up through the water , from the bottom of
the bath. It will appear hereafter that this aeri-
form fluid is chief ly bepatic air. This air is de-
composed by the contact of the dephlogisticated air
of the atmosphere in part forming sulphur , which
swims like a pellicle on the surface of the water
& subsides when the water is agitated. In this sta-
ve, whilst yet moist , it is soft and rather upcty
ous 1o the touch 5 but when dried proves to be real
sulphur. Quantities of this sulphur are also de-

B
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acha tambem depozitado na Conferva , que cres-
ce na corrente das agoas que sobejdrad dos
banhos , ¢ sobre pdos mortos , e outras sub-
stancias que cahirad nesta agoa.

O ar hepatico forma tambem em parte
acido vitriolico , que corroe o ferro das por-
tas , fechaduras, janellas, e que unindo-se 4
materia calcarea das paredes forma sal seleni-
tico. Aonde a superficie do marmore das pa-
vedes foi jd convertida em sclenites, o vapor
condensa-se , € nad encontrando materia calca-
rea que saturar , conserva as suas proprieda-
des acidas. *

O cheiro particular acima mencionado,
he tambem cauzado por parte deste ar hepa-
tico ainda naé decomposto pelo oxygeno da
atmosfera , e 4 mesma cauza he devido ma-
rear-se a prata das fivelas, e trastes.

GaRAVIDADE SPECIFICA.

Huma libra medica de agoa das Caldas,
achou-se pezar 17 grads mais do que o mes-
mo volume de agoa destillada , estando am-
bas na temperatura de 60.° Como porém a
balanca de que me servi nesta occasiad , nad
era de extrema delicadeza, julgo que a so-
bredita proporcad deve considerar-se s6 como
huma approximagad. ;
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posite upon the Conferva , which grows in the course
of the streams of waste water , and also upon dead
sticks & other substances thrown into the stream.

The hepatic air also in part forms vitriolic
acid , which corrodes the iron work of the doors,
Jocks and window bars , and wniting to the calca-
reous matter of the walls forms selenitic salt. Whe-
re the surface of the marble of the walls bas al-
ready been comverted into selenite , the vapouy corn-
denses y & meeting with wno calcareous matter 10
saruvate it , vetains its acid properties.

The particular odour mentioned above , 15
also caused by some of this bepatic air not yet
decomposed by the oxygene of the atmosphere ,
and the blackening of silver in buckles &c , is
owing to the same cause.

SPECIFIC GRAVITY.

A medical pound of the Caldas water , was
Sound to weigh 17 grains move than the same
bulk of distilled water , both being at the tem-
perature of 60.° But the balance used on this
occasion was not so mice as it should bave been
so that I consider the above propertion as only
an approximation to the trubt.

Bii



&=

FLUIDOS ELASTICOS

4.  Huma certa quantidade de bolhas de ar ,
das que espontaneamente sahem do fundo dos
banhos foi recolhida em hum vaso de vidro ,
e submittida 4s seguintes experiencias.

1. Huma porgad deste ar foi passada para
huma garrafa revolta , que se tinha previa-
mente enchido de agoa de cdl. O licor per-
deo immediatamente a sua transparencia , e

depois de alguma agitacad conheceo-se com:
evidencia, que a quantidade do ar tinha di-.

minuido , ainda ficou porém huma porgad .
que nado foi possivel fazer-se unir com: a cal
dissolvida na agoa.

Oeservacgad.

Esta experiencia mostra, que o ar fixo:

constitue huma parte do fluido elastico que
agora exannnamos.

a. Huma vela de cera acceza introduzida no

vaso de vidro (.4) que continha este ar , apa-
gou=se. immediatamente.,

b. O mesmo effeito teve lugar depois do

ar ter estado toda a noite n’um vaso de vidro
revolto ma agoa , e depois do: ar fixo ter sido
previamente separado por via da agitagad na
agoa de ;al,. -

:I—r.-l.u-lu—.-r-.
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B LA SERECE F B U ID S

A. A4 quantity of air bubbles spontaneously if~
swing from the bottom of the bath , were collected
in a glass far o and subjected to the following
experiments.

1. A portion of this air was passed into an in-
verted phial y previously filled wit blime water. The
Liguor immediately lost its transparency , and after
agitation it was evident the quantity of the air
was diminished 5 but a lonsiderable portion vremai-
ned which could not be made to unite with the li-
me in the lime water..

€ BS.

This experiment shews that fixed aiv , con-
stitutes one part of the Elastic fluid wow under
Examination.

a. A lighted wax taper plunged into a Far
of the air (A)y was instantly extinguished.

b. The same effect was produced when the air:
bad stoed all night in a glass Far inverted in wa-
zer , and also when the fixed air had becn pre~
vionsly separated by agitation in lime water.
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¢. Deixou-se estar toda huma noite huma
porcad deste ar misturada com ar nitroso , em
huma garrafa de vidro revolta na agoa. Pela
manhia achou-se a diminui¢ad do volume do
ar indicada pela ascensad da agoa na garra-

fa , e ter-se tambem formado huma quantida-
de de enxofre.

OESEnvﬁgﬁﬁ.

Destas experiencias a. 5. ¢, se colhe ,
que o ar hepatico constitue outra parte do
fluido elastico , que espofitaneamente se levanta
em bolhas das fontes destes banhos. Resta
ver se estes ares existem em combinagad
com a agoa, e no caso de assim ser, em que
quantidade, ¢ em que proporgdes.

2. A agoa de cal sendo misturada com agoa
quente do banho , tornou-se consideravelmen-
te lactiginosa, e brevemente depoz hum co-
ploso sedimento branco.

Osservagad.

Este sedimento podia ser cal dulcificada,
ou feita insoluvel pela sua uniad com o ar fi-
X0, ou talvez Magnesia, ou terra argillacea.

a. Para determinar isto, aagoa de cal foi
ajuntada a alguma agoa do banho,a qual ti-
nha sido exposta 4 atmosfera por 18 horas.
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c. A quantity of this air ymixed With nitrous air
in a glafs Far inverted i water. Was suffcred teo
stand all night , in the morning a diminution in the
bulk of the air, was indicated by the water ha-
ving risen in the Jar, and a quantity of sulpbur
bad been formed.

O B S.

From the experiments a.b. c. 1t appears that
bepatic air , constitutes another part of the elastic
fluidy spontaneously vising i bubbles from the springs
in the bath. It now remains to determine wherher
shese airs exist in combination with the water 5 aud
if so; in what quantity , and in what proportions.

2. Lime water being mixed with the water warm
from the bath a considerable milkinefs ensued 5 and
a copious white sediment was soon deposited.

O Bs.

This sediment , may be the lime vendered mild
or insoluble by its union with fixed aw o or it may
be Magnesia , or argillaceous earth.

a. To determine this , lime water was added to
some water from the bath , that bad stood expo-
sed to the armosphere for 18 bours. The milkinefs
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Tornou-se menos lactiginosa , e o sedimento
foi menos sensivel do que dantes,

‘Osservacad.

Isto mostra, que o tornar-se lactiginosa ,
¢ o sedimento que largou na primeira destas
experiencias, foi em parte causado pela uniad
da cal com o acido aéreo , porque tendo-se
deixado escapar parte deste, foi a deposicad
Menos coplosa, e menos prompta.

b.  Quando se misturou a agoa de cal com
agoa do banho que tinha sido fervida , sé te-

ve lugar huma pequena precipitagad , e essa
mui vagarosa,

OBskrvacgaad.

O acido aerio tendo sido totalmente dis-
sipado pela fervura da agoa , este ultimo se-
dimento naé podia ser outro do que Magne-
sia , ou Argilla , ou talyez algum sal metal-
lico.

3. Algum azougue foi posto em huma gar-
rafa , que logo se encheo de agoa ainda quen-
te da fonte do banho , ¢ mui apertadamente
fechada com huma rolha de cortica. Passadas
algumas horas a superficie do azougue tinha
adquirido huma cdr preta tirante para roxo.

a O azougue depois de estar 24 horas na

mesma
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and the sediment , were lefs obvious than before.
O Bs.

This shews that the milkinefs , and the se-
diment , in the preceding experiments , had been in
part caused by the dnion of Lime with, acrial acid;
for some of that having been allowed to escape , -
the depotisition was lefs sudden , and lefs copious.

b. When lime water , had been mixed with bath
water that hat been boiled , only a wvery small se-
diment -took place , and that wery slowly subsiding.

O B s.

The aerial acid baving been wholly dissipa-
ted by the boiling of the water , this sediment camn
be no other than magnesia , or argil , or some
metallic Calx.

3. Some. quicksilver was put into a phial,
which was then filled with water warm from the
spring o and closely corked. After some hours, the
surface of the quicksibver bad assumed a purplish
black colonr. |

a.  Ouicksilver after standing 24 hours with
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water that hat been preoivusly boiled , suffered no
change i its appearance.

O B S.

It is evident that the change of colour on the
surface of the quicksilver , was caused by he-
patic air in the water , and that this as well as
the fixed air bad been entirely driven off by boi-
ling.

4. About 2 pounds of the Caldas water we-
re put into a thin glafs vefsel, along with 2 oun-
ces of distilled water. The vessel was put over a
charcoal five', but no particular change took pla-
ce until the water had boiled for a short time. It
then became rather milky , and when removed from
the fire deposited a sediment.

OBs.

This sediment must be either of an ear-
thy or a metallic nature y ov both , ant it had
been umited to the water by means of the fi-
xed or hepatic airs , which had now been dif-
sipated by the boiling beat. Should a water be
Sfully- sarurated with selenitic salt , a small
degree of boiling will cause some of it to

Cn
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subside 5 It was to prevent a deceprion Sfrom such
- g cause , that the distilled water' was added.
In order to determine the quantity a»
" proportions of the fixed & hepatic aiws , which
have been shewn to exist in this water , a lar-
ge Flovence flask was filled with the water at the
spring. The mouth of the flask was instantly stop-
ped with a cork previously adapted to it. Omne end
of a glafs tube perforated the cork., and the other
end was bent, so as to allow of its being rea—
dily introduced under a glafs jav filled with qui-
chsilver , & inverted into a bason of quicksilver.
The apparatus being thus disposed , a spirit
lamp was brought under the flask , and the wa-
ger in it made to boil 4 so long as any air con-
tinwed to rise up inte the Far through the column
of quicksilver. It was observed that the, airs we-
- ve not at all separated , untill the water had ful-
Iy boiled. |
The quantity of Elastic fluids thus collected
was equal to ome rwenticth part the bulk of the:
water. .

‘a Lime water being pafsed up thurgh the qui-
chsilver in contact with the air , and gently agi-
tatid absorbed one twenty fifth part of it , and.
instantly became turbid.
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O BS.

It appears then from these Empﬂr:f‘meﬂm , that
twenty pounds of this water , contamn & Lulk of
elastic fiuids , equal to the bulk of one pound of
water 5 that only one rwepty fifth part gf this is
fixed air o and the otber twenty four parts he-
patic air. |

I must acknowledge thar I bave some doubis
about the accuracy of experiment (5 )5 50 Sfar as
it may affect the quantitys of the airs; for I
suspect some parts of them must have escaped
owing to the imperfections of the apparatus. 1 would
bave repeated that experiment , so as to have as-
certain ed this point , but that unfortumately the
necessary quantity of quicksilver could not be pro-
cured , till the time for my remaining at the Cal-
das was nearly expired , I hope these doubts may
induce some philosophic Chemist to repeat this ex-
periment more at leisure y and with an atparaius
better suited to insure an accurate Result. |

REAGENTS.

" B. (1) The Caldas water y whether warin oy
cold , decomposes soap.

(2)  Poured into boiling milk , dees uot cur-
die it.
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> LiTmus.

If Litnus be added to the water just taken up
from the spring , it produces the slightest imagi-
nable Red Tinge , but so slight that without a
standard of Litmus mixed with distilled water , to
compare with 5 it would bhardly be perceived.

This tinge continues when the water beconies
cold , and it likewise takes place though the water
* should stand some hours in an open wessel , befo-
re the Litmus be added to it; but not at all if
the water bas been Boiled.

0O RS

This chauge in the Litmus indicates the pre-
sence of hepatic air , and at the same time demon-
strates that none of the mineval acids exist in the
water- in an uncombined state , for in that case
the colour would be a full ved. Fixed air, already
shewn to exist in the Caldas water 4 very readily,
and in very small quantity changes the biue of
Litmus to a Red , but the bepatic air, though it
effects a lefs degree of change, seems to seize
upon ity and protest it against the action of the
fixed air.

Had Vitriolic or Muriated Alum been pre-
sent 5 the Litmus would have shewn it o by afsuming
a purplish hue,

D
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4. BRAZIL Woo p.

An infusion of it in water , & also paper dip-
ped in the infusion , were slowly changed by the
Caldas water , so as to afsume avery shight bluish

cast.
O B s.

This effect is generally produccd by the pre-
sence of magncsia aevata o ov by alkalies 5 but the
latter cannot “exist in this water which abounds
with Selenite. 1

4. Paper tinged with Bra=il wood , and dipped
into Caldas water which had been boiled , afsumed
the same slight bluish cast that it had done with
the water just taken from the spring.

O Bs.

=

This proves that the whole of the aerared
Magnesia , had not been separated by the boiling
beat y nor will it entirely separate untill the last
stage of the evaporation. It shews also that the
change produced in the colour of this re-agent
was not owing to the fixed , or to the hepatic air.

Dii
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§.. G4LLS

Tincture of Galls at first produced no chan-
ge but after standing some hours a wvery slight
gpal colonr prevailed.

6. "PRUSSTAN AL ALK

After standing several hours the water bad
rather an opal cast.

0Oss

This ¢ the preceding experiment indicate the
presence of a small quantity of Iron combined with
bepatic air , which bas the power to prevent the
usual action of the re-agents employed. It also de-
sonstrates the absence of other metalic substan-
ces, and that mo Barytes is present either in an
acrated or otherwise combined state.

7. Ac1p 0F SUGAR

— Some spicule of it put into a glafs of the
Caldas water , were presently surrounded by a whi-
te precipitation , thus indicating the presence of

calcarcous earth , either per sc¢, on in combina~
tign..
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Q. FirRroric ACED.

This acid , cansed no other change than the
separation of a few air bubbles.

O B s.

Thus farther demonstrating the absence of
the Barytic earth , for the smallest portion of that
earth , uniting to the vitriolic acid , forms a com-
pound which is absolutely insoluble in water.

9. VEGETABLE ALKALY CAUSTIC.

a. With the water bot from the spring , a dirty
brown precipitate. |

b. With water that had stood to grow cold
lefs brown.

c. With the water that had been previously boi-
led , nearly a white precipitate , and, lefs in quantity.

10. FEGETABLE ALKALY AERATED.

a. With the hot water , dirty brown precipitate.

b. With the water when cold , nearly the same..

c. With the boiled water , nearly a white pre-
eipitate.

The effects of the Fofsil and Volatile alkalies

were nearly the same as those emymerated above..



(32)
Osservacad.

Esta serie de experiencias com os “alka-
lis em diversos estados demonstra a prezen-
¢a de huma ou mais terras absorventes, a cor
das quaes, naturalmente branca, he maculada
pela prezenga do ar hepatico , e quando es-
te ar he dissipado pela fervura , as terras preci-
pitadas sad quasi brancas, c .o seriad de to-
do, anad ser o ferro, cuja prezenga se mos-
trou antes por meio das galhas, e do alkali
de Prussia,

Td: - VIRAGCHE (D BSTT i asnos

Os diversos precipitados que menciona=
mos alcangados mediante os alkalis, forad lan-
gados em vinagre destillado frio, que dissol-
veo quasi tudo.

OsseErRvagad.

Se os precipitados consistissem sémente
em Magnesia , e terra calcarea, o vinagre os
teria dissolvido inteiramente, mas a porgad
que nad se dissolveo mostra a prezenga da ter-
ra argillacea, ainda que em mui diminuta por-
cao.

I2.



€33 )
O B S.

This series of experiments with the alkalies
in different states o demonstrates the presence of
one or move of the absorbent earths , the natu-
rally white colour of which was injured by the
presence of bepatic air 5 and when that air had
been difsipated by boiling , the precipitated earths
Became neardy white , bur not perfectly so upon ac-
connt of the iron, whose presence has been shewn
before by the Galls , and the Prufsian alkali.

11. DISTILLED FVFINEGAR,

 Tbhe different precipitates mentioned to have
been thrown down by the alkalies , were put into
cold distilled vinegar , which difsolved nearly the
whole of them.

O Bs.

Had these precipitates consisted only of Ma-
gnecia and calcareous earth , the vinegar would ba-
ve difsolved them entively 5 but the portion left un-
difsolved shews the presence of argillaccous earth ,
though in wvery minute quUAnLity.
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12. MURIATED BARYTES.

A solution of this added to the bot , the cold ,
and the boiled water , yielded a white precipation ,
but after - standing some time the former turned
to a greyish brown colour. ek o)

O BS.

These circumstances shew the presence of the
witriolic acid in a state of combination , for that
acid quits every other basis to unite with the ba-
vytic earth , forming therewith an insoluble com-

pound. The non existence of an uncombined acid

had been proved before.
13. NITRE 0F SILVER.
Apearl coluor precipitate s changing to a puy-
plish dark lead coluor , the water after being boiled

gave a similar precipitation j but it did net chan-
ge to so dark a colour.

Oxs.

Several causes exist in the water to sepa-
vate the silver from the nitrous acid , but the

E i
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principal agent is comimion salt the dark colour
which the calx ofsumes is OWiNg 10 the bepatic air.

14, SACCHARUM SATURNIL

In the bot water a copious , dark chocolate
- coloured precipitate. In the boiled 5 lefs copious ,
and very light grey.

Ons:

 The calciform precipitate is-here in large
quantity , because the lead is thrown down by the
acids of witriol ard common salt 5 as wellas by

the earths.
15, VITRIOL OF IRON.

In the hot water a copious dark greenish
brown precipitate. In the boiled water., lefs co-
pioys & of a reddish brown.

O B s.

The quantity of the precipitate is smaller
from the boiled water , in consequcnce of the scpa-
ration of the aerated calcarcous earth , and of tart
of the aerated magnesia. The scue observotion
applies to the preceding cxperiment.
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16. CORROSIVE SUBLIMATE,

In the bor water a slight precipitation slowly
taking place; in the boiled water still more siowly ;
the colour in both , that of an opal.

O BSs.

The common salt in this instance , having 1o
effect on the re-agent , the quantity of the metal-
Jic calx precipitated is comparatively much smal-
ler. That the colvur of the metallic calxes in ex-
periments 13. 14. & 15. was caused by hepatic
air , is still further proved by the greater whi-
tenefs of the precipitate in this experiment , for
that air bas but hittle effect in darkening the calx
of mercury when in the state that it is in after se-
paration from the marine acid in this preparation.

17. MURIA CALCARIA.

A white precipitate slowly subsiding 5 and
small in quantity. |

O B s.

This precipitate does not difsolve but in a
Jarge quantity of water , which shews that the
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re-agent has been decomposed by @ 7itriolic salt y

and. that selenite bas been formed. Now from rhe
preceding experiments , joined to @ consideration
of the established laws of chemical atiractions it
is evident that the only witriokic salt capable of
producing this change and at all likely to exist ih
this water is the glaubers salt. |

18. WuiTe ARSENIC.

Small fragments , or a solution of this sub-
stance , put “into the water warm from the bark
dccasioned @ yellow o but wery smaill precipitarion.

O.B_.S‘._

The sulphur: of the hepatic air uniting to the
calx of the arsenic , comverts it into orpiment.

IQ. IRON.

Scoriae 5 or filings of iron'y digested for 24
hours in a bottle filled ar the bath , and closely
stopped , gave to the water a wery evident chaly-
beate taste y and it afsumed a purple tinge on the
addition of tincture of galls.

a. Scoriae of iron digested in the same man-
ner in water that had stood 36 bours in an open

v

¥
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hum' vazo aberto, e tambem em agoa fervi-
da, ndo mostrdrad taes indicacdes de impre=

gnagaé chalybeada.
OBservagaé.

O ferro péde ser dissolvido pelo ar fixo,.
ou pelo hepatico , mas no cazo actual parece,
que o primeiro he que servio de menstruo ,
porque quando este se deixou dissipar, ne-
nhum' ferro se pode descobrir com os usuaes
reagentes. INa agoa que tinha sido exposta ao
ar aberto por 36. horas, a maior parte do ar
hepatico ainda nella se conservava, mas po-
rém qualquer que fosse a porgad de ferro que
podesse ter dissolvido, nad foi este sensivel
4 acgad do alkali Prussiano, o que claramen-
te mostra, que na primeira experiencia fora
dissolvido pelo acido aereo.

EV 4P ORACG AO0.

Antes de comecgar esta serie de experien-
cias , larga copia de agoa tinha sido evapora-
da, e os conteudos sommetidos a huma varie-
dade de provas tanto para determinar com ex-
acgad a sua natureza , como para abrir o cami=
nho para a execugad do seguinte plano. Hu-
ma narragad miuda destas experiencias preli-
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wefiel y and - alsv. in water:that bhad been boiled’,
shewed no such indications of @ chalybeate tmpre-

gm!éﬂu.
O Bs.

Iron may be difsolved either by fixed or by
bepatic air o but in the present mstance the for-
mer seems to have been the menstruum , because
when it bad been ailowed to. escape , none of 1he
iron could be detected by the usual ve-agents. In
the water that had stood exposed to the open air.
for 36 hours , the greater part of the hepatic air
yemained , but whatever portion of the iron it
might have difsolved , it was not sensible to the
action of the prufsian alkali which clearly shews
shat in the first experiment it had been difsolved
by the aerial acid,

i

ENAPOR AT OLIN

Previons 10 the commencement of this set of
experiments 5 a large “quantity of the water bad
Been evaporated , and the comtents subjected to @
waricty of trvials , the more accurately to deter-
mine their nature , and to open a voad for the ex-
ecution of the following plan. A particular narra-
zive of these preliminary experiments would be te-

5 "

4
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minares , seria tedioza e he inutil; porém he:
precizo notar, que o papel molhado nas ma-
terias salinas em o seu mais concentrado es-
tado de solugad , posto no fogo naé deo o me-
nor sinal da prezenca de sal algum nitrozo.

C. Oito libras medicas, de 16 ongas ca-
da huma pezo de Troy, de agoa das Cal-
das tomadas immediatamente da fonte, forad
evaporadas a hum calor menor que o da fer-:
vura, em hum vazo de arame bem estanhado,
at¢ ficarem s6 duas libras. Durante a primei-
ra parte do processo, algumas substancias pul-
verulentas se precipitdrad , e algum tempo de-
pois o sal selenitico comegou a crystallizar-se
¢ precipitar-se. b .
- Os conteudos tanto liquidos , como soli~
dos forad entad com todo o cuidado passa-
dos para huma bacia pouco funda de progo-
lana mui, compacta, e nad vidrada, ¢ ao ca-
lor moderado de huma lampada foi a evapo-
ragad continuada até 4 exsiccagad , havendo
cuidado em diminuir o calor quando o liquor
chegou a ser quasi exhaurido.

A materia’ solida sendo com summo cui=
dado recolhida, foi uniformemente acabada de
seccar ao calor da agoa fervendo, e achou-se
entad pezar 340. graos.

" Deve-se advertir ; que toda a vez que de ho-
ra em diante mencionarmos substancias seccas,,
ha de ensgpder-se que forad seccadas pelo mes-
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dious and uselefs y but it is necefsary to remark
that paper dipped in the salme marters when in
their most concentrated states of solution 5 and
set on fire , did mot shew the least wvestige of the
presence of any nitrous salt.

C. Eight medical pounds , 16 ounces each
Troy weight , of the Caldas watcr taken immedia-
sely from the spring , were evaporated by a beat
shovt of boiling in a well tinned brafs vefsel , ui-
tillonly about 2 pounds vemained. During the fi-
yst part of the procefs some powdery substances
subsided , and some time afterwards selenitic salt
began to chrystallize and fall down.

The contens , both liquid and solid were now
carefully removed into a shallow bason made of &
very compact unglazed porcelain cnd by the gen-
tle bear of a lamp the evaporation was continued
to drynefs , taking care to diminish the heat when
the liguor was mearly wasted.

The solid matter being wery carefully colle=
cted , was uniformly drie in the beat of boilmg
water , and was then found to weigh 340 grains.

It is to be understood that all the substan—
ces hereafter mentivned to be dry, were dried i
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mo modo , e ao mesino grdo de calor , por-
que d’outro modo féra impossivel reduzir sub-
stancias salinas a hum padraé exacto pelo que
respeita ao pezo, por causa das diversas quan-
tidades de agoa, conteuda nos seus crystaes ,
ou adherente a elles.

Deve mais advertir-se , que nas diversas
separagbes que ao adiante descreveremos , nun-
ca fizemos uzo de papel para filtrar, tendo-
se achado pela experiencia que quando delle
8¢ uza, sempre ha perda de algumas partes
da substancia. Deve-se dar tempo ds materias
pulverulentas para assentar , e o liquor que
sobrenada extrahir-se, e em alguns cazos pé-
de empregar-se hum syfado de vidro. O as-
sentar dos pés he grandemente promovido 4
pondo-se os vazos sobre o eixo de huma ro-
da horizontal , e por hum lento girar da ro-
da, comunicando-lhe hum movimento circular
e centrifugo.

1. Huma libra de agoa distillada, fo1 lan-
cada nos 340. grios de materias salinas e
terrestres , e fervida por poucos minutos. Dei-
xou-se entad assentar , e depois foi decan-
tada a agoa. Accrescentou-se-lhe outra tanta,
e este processo foi repetido quatro vezes. Pou-
cas oncas mais de agoa distillada fervida com
o rezidub nad pareceo dissolverem parte alguma
delle. Foi entad por conseguinte seccado , e

pezou 20. Graos.
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the same way ¢ with the same degree of be:{r,
for otherwise it is not pofSible to reduce saline
substances to any exact standard of weight , on
account of the differcnt quantities of water con-
tained in, or attached to their chrystals,

Let it be also noticed , that in the different
separations bereafter to be described , the use 'ﬂf
filtering paper should never be allowed , it having
been found by experience that wherever filters are
ased , there will be a lofs of some parts of the
substances. The powdery matters should be allowed
time to subside , and the supcrnatant liguor be pou-
ved off , and in some cases a glafs syphon may
be used. The subsiding of the powders is greatly
promoted by placing the wefsels over the axis of
a horvizontal wheel 5 and by slowly turning the
wheel , imparting to them a centrifugal and cir-
cular motion.

1. One pound of distilled water was put to the
350 grains of saline and earthy matters and boi-
Jed for a few minutes. after standing to settle
this water was decanted 5 as much more was ad-
ded , and the procefs repeated four times. d few
ounces more distilled water boiled upon the resi-
duum , did not appear to bave difsolved any part

of it , it was therefore dried and was found to
weigh 20 grams.,
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Osservagad.

Como durante a evaporagad se observou
formarem-se huma quantidade de saes secleni-
ticos, e como he preciza quazi huma onca
de agoa para dissolver hum grad deste sal,
foi necessario empregar toda a mencionada
quantidade de agoa para certificar-se da solu~
¢o0 de toda a materia salina.

2. Os 20. grios que recuzdrad dissolver-se
em agoa fervendo, forad digeridos a frio por
4. horas em vinagre distillado , o qual dissolveo
graos 15 - deixando hum reziduo de graos 4 -,

OBseERVAGAOD.

O vyinagre sem ser assistido pelo calor
dissolve promptamente a Magnesia, e a terra
calcarea ; mas o ferro calciforme, a argilla, e
o silex, se forem prezentes nad sad. atacados
por aquelle acido.

a. Acido vitriolico concentrado foi lenta-
mente deitado gota a gota na solugad acetoza,
em quanto houve precipitagad. O precipitado
foi sal selenitico formado pelo acido vitrioli-
co combinado com a terra calcarea que o vi-
nagre tinha dissolvido. Pezou 20 ; graos.
Ora 20 = grios de selenite contém grios 6 -

de terra pura calcarea, ¢ como 6 ; da terra
pura
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O B S.

As a quantity of selenitic chrystals bad been
ohserved to form duving the evaporation of the
water , and as it vequires #nedr 1 0unce of wa-
ter to difsolve ome grain of this salt, 1 was ne-
cefsary to employ the quantity of distilled water
above mentioned , in order 1o msure the solution

of the saline matter.
2. The 20 grains which had refused to dif-

solve in boiling water were digested in the cold ,
for 4 hours- in distilled vinegar , which difsolved

in 15 L grains , leaving a vesiduum of 4 = grains.
O BS.

The wvinegar unafsisted by heat , di[solves
readily the magnesia and the calcayeous earth ,
but the calciform ivon o the argil , aud the si-
lex: , if present o are lft untouched by that acid.

a. Concentrated witriolic acid was slowly drop-
ped into the acetous solution , so long as any pre-
cipitation took place. This precipitate was seleni-
tic salt , formed by the witriolic acid combining
with the calcareous earth which the vinegar had
difsolved. It weighed 20 % grains. Now as 20
grains of selenite contains 6 5 grains of pure cal-

careous earth , and as 6 - grains of the pure caril

G
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pura pezio quando sdo unidos com o acido
aerco 12 grios, he evidente, que doze grios
desta terra no seu estado aerado tinhaé estado
suspensos em 3. libras de agoa das Caldas.

b. Huma solugad de alkali fixo vegetal
doce, foi gradualmente lancada a gotas na so-
lugad acetoza , até ao ponto de saturacas. O
liquor foi entad fervido por huns poucos de
minutos , e deixou-se assentar o precipitado.
O cxame mostrou que era Magnesia, ¢ pe-
Zou 3 - graos.

OBsseErvaga®d.

Era necessario neste. cazo ferver o liquor,
para descarregar a quantidade superflua de aci-
do aereo, de outro modo nad fbra possivel
- separar toda a Magnesia.

3. Os 4= grios que o vinagre nad dissol-
veo , forad fervidos por hum pouco de tempo
em acido marinho diluido , que deixou in-
dissolvidos s6 - de hum graé.

a. A esta solugad em acido marinho,, ajun-
tou-se alkali de Prussia, que precipitou hu-
ma quantidade de ferro, em férma de azul de
Prussia. |

b. Entad o total do ferro foi assim sepa-
rado, e o liquor que sobrenadava extrahido
do azul de Prussia , e ajuntou-se-lhe alka-
li fixo vegetal doce, a fim de saturar o aci-
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weigh when united to the acrial acid, 12 grains
it ir evident that 13 grains of this earth in an
acrated state , had been suspended in the eight
pounds of Caldas water. |

b. A solution of mild fixed wegetable alkaly
was gradually dropped into the acerous solution ,
to the point of saturation. The liquor was then
boiled for a few minutes , and the precipitate suf-
fered to subside. On examination 1t proved to be
- Magnesia , and weighed 3 = grains.

O BS.

It was necefsary in this case 10 boil the Ii-
quor o in order to discharge the super fluous quan-
tity of aerial acid , otherwise the whole of the Ma-
gnesia would not have been separated.

3. The 4 1 grains left undifsolved by the wi-
negar , ( C.2.) were boiled for a short time in
diluted marine acid , which left undifsolved only
Z of a grain.

2. To this solution in marine acid , the Pruf-
sian alkaly was added , which precipitated a quan-
tity of iron in the form of Prufsian blue.

b. When the whole of the iron was thus se-
parated and the supernatant liquor poured from
the Prufsian blue , mild fixed vegetable alka-
ly was added to saturate the marine acid

G i1
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do marinho, e assentou no fundo hum preci-
pitado terrco, o qual recolhido e seccado pe-
zou grios 1 :; de modo que o ferro precipi-
tado pelo alkali de Prussia tinha sido igual a
graos 2 ;. Este ultimo precipitado terreo achou-
se ser argilla. :

¢c. Os ;de grad que o acido marinho nad
dissolvéra achou-se , pelo exame , terem as
bem conhecidas propriedades da terra silicea.

4. As quatro libras de agoa distillada em-
pregadas na experiencia (C. 1) tendo dissolvido
320 grios de materia salina, a agoa foi eva-
porada a hum calor brando, até alcangar os
saes em hum estado secco. A massa sali-
na secca foi reduzida em pd, e fervida por
breve espago de tempo em 4 ongas de alco-
hol, o qual dissolveo 64. grios, visto que a
restante materia salina depois de seccada pe-
zou sOmente 256. grios.

a. O sal que o alcohol dissolveo achou-
se ser Magnesia saturada com acido marinho.

OeseErvagad.

Isto foi verificado precipitando por huma

M ' a addigad d d

parte a Magnesia com a adaigad da agoa de
cal , e separando por outra paite o acido mari-
nho langando-lhe acido vitriolico concentrado.
5. Accrescentando duas ongas de agoa dis-
tillada aos 256. grios de materia salina que o
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and an earthy precipitete subsided , which when
collected and dried weighed 1 % grain 5 so that
the iron precipitated by the Prufsian alkaly bad
been equal to 4 = graims. This last mentioned
earthy precipitate proved to be f;rgf'ﬁ.

c. The ; of a grain left undifsolved by the
marine acid (C. 3) , appeared upon examination
to have the well known properties of siliceous earib.

4. The four pounds of distilled water employed
in experiment (C. 1.) baving difsolved 320 grains
 of saline matter , the water was evaporated by
a gentle hear untill the salts were obtained in a
dry state. The dry saline mafs was reauced to
powder , and boiled for a short time in four oun-
ces of alcobol y which difsolved 64 grains , for
the remaining saline matter after being dried was
found to weigh only 256 grains. -

a, The salt which the alcobol bad difsolved

was found to consist of Magnesia saturated with
smarine acid.

O B S.

This was ascertained by precipitating the
Magnesia from one part of it , by the addition
of lime water 5 and by separating the marine acid
from the oiher part , by the affusion of concentra-
ted vitriolic acid.

s Two ounces of distilled water being ad-
.aed to the 256 grains of saline mater left
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alcohol nag dissolvéra , ficdrad sé 42. grios,
degmudo que estas duas ongas dissolvérad 214.
grios.
OBservAacgadO.

O reziduo insoluvel de 42. grios achou-
se constar inteiramente de sal selenitico , mas
como as 2. ongas de agoa, que agora se em-
pregdrad , haviad dissolver 2. grios daquelle
sal, devemos concluir que as 8. libras de-agna
das Caldas continhad 44. grios de selenite.

6. Sendo a solucad de 2. ongas de agoa
distillada (C. 5.) mui lentamente evaporada,
form4rad-se crystaes cubicos de sal commum.
Fstes forad de tempo em tempo tirados fora do
liquor com a ponta de huma colherinha de pra-
ta, e por fim o liquor restante reduzido jd a
huma pequena quantidade foi por huma noite
deixado em hum lugar fresco. Pela manhaa
achou-se conter crystaes de sal de Glauber até
ao pezo de 12. graos.

4. Achando-se impraticavel obter huma
perfeita separagad dosal de Glauber, e do sal
commum por meio da crystallizagad , adoptou-
se o seguinte methodo. Todo o sal (C. 5.) tor-
nou-se a dissolver em agoa distillada, menos
os r2. grios de sal de Glauber j4 separados,
e ajuntou-se-lhe gradualmente Terra ponde-
rosa salita, até ao ponto de nad haver maits

pre cipitagaﬁ.
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undifsolved by the alcobol , 42 grams only remai-
ned , so that these twa ounces of Water bad dif-
solved 214 grains.

O B=BS.

The insoluble rvesiduwm af 42 groins was
Sfound to consist entively of selenitic salt , but as
the quantity of water now used would difsolve 2
grains of thar salt , we must yeckon that the 8
pounds of Caldas water subjected to these experi-
ments actually contained 44 grains of selenite.

6. The solution in the two ounces of distilled
water , (C. 5.) being very slowly evaporated ,
cubic chrystals of common salt werve formed. The-
se were from time to time taken out of the li-
quor with the point of a small silver spoon , and
at length the vemaiming liguor , now reduced to a
small quantity , was suffeved to stand for a night
m a cool place. In the morning it was found to
contain chrystals of Glaubers salt , to the amount
of 12 grains in weight.

a. It being found impracticable to obtain a
perfect separation of the common and the Glau-
bers salt by means of chrystallization the fol-
lowing method was adopted. The whole of the salt
(C. 5.) was redifsolved in distilled water ex
cept the 12 grains of glaubers salt separated be-
fore , and Terra ponderosa salita was gradually
added , untill no Surthor precipitation took Place.






(Ustr))

The vitriolated barytes thus formed , weighed
- 42 grains. Now as 100 grains of Glaubers salt
give s on the addition of a proper quantity of the
terra ponderosa salita , 80 grains of wvitriolated
barytes ; it is evident that this solution comtained
52 grams of Glaubers salt , and allowing the

5§

< of a grain to have been produced from the se~
lenite before meutioned to have been comtained in
this solution 5 (C. 5. Obs.) the whole quansity of
Glaubers salt contained in 8 pounds of the Caldas
water , Will be 64 , and the common salt 143 grains.

Erom a vetvospective view of all the experi-
ments 4 it appears that 128 ounces of the Caldas
water , examined in the month of April 1793,

contamned ,

Lixed awr. = .= .-
Hepatic air - - - §

ounce

% measire.
ounce

Calx aerata - - = 13 grams.
Magnesia aerata - 3
Ferrum bepatisatum 2
drgillaceous earth - 1
8iliceons earth - -

Magnesia salita 64
Selenitic salt - 44
Glaubers salt - 64
Common salt - 148.

o R (Y R
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Se por ventura apparecer por futuras ob-
servagdes , que a quantidade da agoa langada
por eftas fontes tem variagad em diversas es-
tacbes do anno , he provavel entad , que as
quantidades , e propor¢oes dos ingredientes
possad tambem variar ; como porém o uzo das
agoas he mais particularmente restringido ao
tempo de verad, estas differengas difficultoza-
mente poderad ser tacs que influad no seu uzo
medico .

Fora estranho ao assumpto deste ensaye
tratar das doengas e temperamento , para os
quaes taes agoas promettem utilidade. Listes
pontos j4 estad de hum certo modo conheci-
dos, e sem duvida que a experiencia , € sa-
gacidade dos Medicos de Portugal virdd a fa-
zer as distincgdes necessarias tanto de cazos,
como de cstagdes e temperamentos. Todayia
nad serd improprio observar , que podendo
occorrer cazos,particularmente de Gota Ato-
nica,nos quacs hum chalybeado mais podero-
zo feja mais conducente para o estomago, e
mais util para o temperamento em geral , he fa-
cil augmentar a impregnagad chalybeada , como
se péde ver na experiencia marcada ( B. 19.).

Se algumas limaduras de ferro limpas ,
ou escorias delle forem postas em huma gar-
rafa de vidro, e a garrafa se encher de agoa
na fonte principal no banho dos homena , lo-
go fechada com rolha e immersa na arca do
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If it should appear from future observa-
tions 5 that the quantity of water discharged by
these springs o should vary at different seasons of
the year , it is probable that the quantities and
proportions of the ingredients may wary likewise
but as the application of the water is pretty much
restricted to the swmmer months , these differen-
ces will havdly be such as to affect the use of it
m a medical wiew.

It wonld be foreign to the purpose of this
efsay to treat of the diseases and constitutions in
which such a water promises to be useful. Those
pomts have already been in some measure ascer-
tained , and there cam be no doubt but the expe-
rience and sagacity of the Physicians of Portugal,
will lead to the proper discriminations as well of
cases y as of seasons and constitutions. However it
may not be improper to obscrve, that as cases
may offer 5 particularly those of Atounic Gout , in
which a more powerful chalybeate would be more
agreeable to the stomach as well as move wuseful
Yo the constitution in gemeral , it is easy to incre-
ase the chalybeate impregnation , as may be seen
by referring to the experiment marked (B. 19.).

If some clean filings or scoriae of iron be put
mto a4 glafs bortle filled with the water at the
principal spring in the mens bath , instantly cor-
ked , and then immersed in the sand at the bottom
of the bath , it will be found by the following morn~
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fundo do banho , achar-se-ha na manhia se-
guinte ter adquirido hum mui sensivel e agra-
davel gosto chalybeado, e isto sem possibi-
lidade alguma de alterar os outros componen-
tes da agoa.

Se isto que suggerimos vier algum dia a
por-se em praxe, sera conveniente separar hum
canto do banho, para ahi com seguranga de-
pozitar as garrafas.

Deve mais observar-se, que a agoa das
Caldas nad pdde uzar-se com proveito em
distancia das fontes, porque o ar hepatico he
prontissimo a decompor-se , formando segun-
do as circunstancias enxofre , ou acido vitri-
olico. A agoa perde quando menos hum dos
seus mais uteis ingredientes, e novos compos-
tos se formardo, que nella nad existiad quan-
do recem-tirada das fontes.

s
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ing to bave attained a very sensible and very sensible
and wery agreeable chalybeate flavour 4 and this
without any pofsibility of injury to the other com-
ponent parts of the water.

Should this hint he ever reduced to practi-
ce , it will be comvenient to fence off one corner
of the bath , within which the bottles may be sa-
fely deposized. ‘

It may be further observed , that the wa-
ters of the Caldas cannot be used with advantage
at any distance from the springs , the hepatic
air is so ready to decompose , forming according
to circumstances o either sulphur ov witriolic acid.
The water in consequence loses at least one of its
most useful ingredients , and new compounds will
be formed , which bad no existence in it when fresh
taken wup.
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