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fufed mafs which attracts water {trong-

ly, and becomes fluid again when ex-
poled to the open air.

To this liquor the workmen have
given the name of the mother of nitre ;
and Hoffman, finding it compofed of
the magnefia united to an acid, obtained
a feparation of thefe, either by expof-
ing the compound to a ftrong fire 1
which the acid was diﬁipited, and the
magnefia remained behind, or by the
addition of an alkali which attracted
the acid to itfelf : And this laft method
he recommends as the beft. He like-
wile makes an inquiry into the nature
‘and virtues of the powder thus prepar-
g.'cd ; and obferves, that it is an abforb-

,:?11: earth which joins readily with alk
acids, and muft neceffarily deftroy any
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“all refpects with vitriolated tartar, and
requires a large quantity of hot water
to diffolve it. As much of it is there-
fore diffolved as the water can take up,
‘the reft is difperfed throngh the mix-
ture in the form of a powder. Hence
the neceflity of wathing the magnefia
with fo mﬁch trouble 3 for the firft af-
fufion of hot water is intended to dif-
{folve the whole of the falt, and the fub-
fequent additions of cold water to wath

away this folution.

THE caution given of boiling the

- mixture 1s not unneceflary ; if it be
negleted, the whole of the magnefra is

' not accurately feparated at once ; and,
by allowing it to reft for fome time,
‘that powder concretes into minute

;a'jns,_ which, when viewed with the
. B .2
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the following eafy experiment. I made

a neutral falt of magnefia and diftilled
vinegar 3 chufing this acid as being,
like that in weak ftomachs, the produé
of fermentation. Six drams of this I
diffolved in water,and gave to a middle-
aged man, defiring him to take it by
degrees. After having taken about a
third, he defifted, and purged four
times in an eafy and gentle manner. A
woman of a {ftrong conftitution got the
remainder as a brifk purgative, and it
;operated ten times without caufing any

mneafinefs. The tafte of this falt is not
difagreeable, and it appears to be rather

of the cooling than of the acrid: kind.

e hiftory and medical virtues of mag-
iefia, 1 now proceed to an account of

-Havine thus given a fhort fketch of
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from thofe of the calcarious clafs ; une
der which I would be underftood tfm

comprehend all thole that are converf
ed into a perfe& quick-lime in a ftrong:

fire, fuch as lime-ftone, marble, chalk,
thofe fpars and marles which effcrvcfc;e
with aqua fortis, all animal fhells, aﬁcﬂ
the bodies called lizhophyta. All o3
thefe, by being joined with acids, yiel

a fet of compounds which are very dif
ferent from thofe we have juft now d
feribed.  Thus, if a fmall quantity |
any calcarious matter be reduced to
fine powder, and thrown into fpirit
vitriol, it is attacked by this acid wit:
a brifk effervefcence ; but little or: |

diffolution enfues. It abforbs the acid
- and remains united with it in the f(ﬁ' ,'

of a white powder, at the bottom oftl
veflel, while the liquor has hardly a
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taite, and fhews only a very light cloud
~upon the addition of an alkali *.

L

Tur fame white powder i1s alfo
formed when fpirit of vitriol is added
to a calcarious earth diffolved in any

~other acid ; the vitriolic expelling the
other acid, and joining itfelf to the earth
by a {tronger attration 3 and upon this
account the ﬂmg?z%a of [ea-water feems
to be different from either of thofe de-
{cribed by Hyffinan. He fays exprefsly,
that the folutions of each of his pow-

- * Mr Margraaf has lately demonttrated, by a
fet of curious and accurate experiments, that this
powder is of the nature, and poflefles the pro-
perties, of the gypleous or felenitic fubftances. .
That fuch fubftances can be refolved i into vitriolic
| acid and calcarious earth, and can be again com-

puﬁ:d by joining thefe two ingredients together.
-M&m de PAcad. de Berlin. an, 17 50, P. 144.
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ders, or, what is equivalent, that the
liquors from which they are obtained,
formed a coagulum, and depofited a
white powder, when he added the vi-

triolic acid *; which experiment I have

often tried with the ‘marine bittern,.
but without fuccefs. The coagulum
thus formed in the mother of nitre may
be owing to a quantity of quick-lime
contained in 1t ; for quick-lime 1s ufed
in extracting the falt-petre from its ma-
trix. But it is more difhicult to account
for the difference between Hoffman’s
bittern and ours, unlefs we will be {a-
tisfied to refer it to this, that he got his
from the waters of falt fprings, which
may poflibly be different from thofe of
the fea. |

% Hoff. op. T\ 4. p. 48¢ & goo0.
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MacnEsIA is not lefs remarkably di-
{tinguifhed from the calcarious earths,
by joining it to the nitrous and vege-
table acids, than to the vitriolic. Thofe
earths, when combined with fpirit of
nitre, cannot be reduced to a cryftal-
line form, and, if they are diffolved in
diftilled vinegar, the mixture fpontzne-
oufly dries up in a friable falt,

Havine thus found magnefia to dif-
fer from the common alkaline earths,
the obje&t of my next inquiry was its
peculiar degree of attraction for acids,
or what was the place due to it in Mr

Geoflroy’s table of elective attractions.

Turee drams of magnefia in fine
powder, an ounce of falt ammoniac,

- and fix ounces of water, were mixed
G,
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together, and digefted fix days in a re-

tort jomed to a receiver.

Durinc the whole time, the neck

of the retort was pointed a little, up-

.n" -
o

wards, and the moft watery part of

the vapour, which was condenfed there,
fell back into its body. In the begin-

ning of the experiment, a volatile falt

was therefore colleGed in a dry form
in the recciver, and afterwards diffolved

into {pirit.

WieN all was cool, I found in the
retort a faline liquor, fome undiflolved
magmﬁa, and fome {alt ammoniac cry-

ftallized. The faline liquor was {epa-

rated from the other two, and then

mixed with the alkaline fpirit. A coa-
gulum’ was immediately formed, and a

magnefia precipitated from the mixtures

|
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TaE magnefta which had remained
in the retort, when well wathed and
dried, weighed two fcruples and fifteen

grains.

W learn by the latter part of this
experiment, that the attraction of the
volatile allali for acids is ftronger than
‘that of magnefia, {ince it feparated this
powder from the acid to which it was
joined. But it allo appears, that a gen-
‘tle heat 13 capable of overcoming this
fuperiority of attraction, and of gradu-
ally elevating the alkali, while it leaves
the lefs volatile acid with the magne/ia.

" DissoLvE a dram of any calcarious
-fubﬁance in the acid of nitre or of com-
mon falt, taking care that the folution:
be rendered perfectly neutral, or that
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no fuperfluous acid be added. Mix with

this folution a dram of magnefia in fine

- powder, and digeft it in the heat of
boiling water about twenty-fﬂﬁr hours

then dilute the mixture with double its

quantity of water, and filtrate. The:
-greateft part of the earth now left in
the filtre is calcarious, and the liquor!
which pafled through, if mixed with a|
diflolved alkali, yields a white powder,,
the largeft portion of which is a true!
magnefia.

From this experiment it appears;,
that an acid quits a calcarious earth tox
join itfelf to magnefia ; but the exchange:
being performed {flowly, fome of the:
magnefia is ftill undiffolved, and part off
the calcarious earth remains yet joinedt
to the acid.
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WiuenN a fmall quantity of magnefia
i§ thrown into a folution of the corro-

five fublimate of mercury, it foon fe-

parates part of the mercury in the form
of a dark red pow der, and 1s itfelf dif-
{olved.

ImaciNiNg that I perceived fome
refemblance between the properties of
ﬂragﬁzy 2 and thofe of alkalis, I was led
to try what change this {ubftance would
fuffer from the addition of quick-lime,

which alters in fuch a peculiar manner

he alkaline falts.

TWENTY-SEVEN grains of magnefia in
¢ powder were mixed with eighteen
unces of lime-water in a flatk, which
s corked clofe and fhaken frequently
t four days. During this time, I

A5 :
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frequently dipp’d into it little bits o
paplcr, which were coloured with the
juice of violets; and thefe became green
as foon as they touched the water, um
til the fourth day, when their colou
did not feem to be altered. The wa
ter being now poured off, was intirell
infipid, and agreed in every chemicz
trial with pure water. The powde:
after being perfectly well dried, weighe
thirty-feven grains. It did not diffolv
mtirely n {pirit of vitriol ; but, after:
brifk effervefcence, part of it fubfide
in the fame manner as the calcarion
earths, when mixed with this acid.

WaHEN I firft tried this experimen
I was at the trouble of digcﬁing tht
mixture in the heat of boiling wate
and did not then know that it wouw

3
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fucceed in the heat of the air. ~But
Dr Alfton, who has obliged the world
with many curious and ufeful difco-
veries on the fubjeét of quick-lime,
‘having had occafion to repeat it, I learn-
‘ed from him that heat is not neceflary ;
and he has moreover added an ufeful
‘purpofe to which this property of mag-
nefia may be apphed; I mean the
{weetening of water at fea, with which
lime may have been mixed to prevent
its putrefaction.

TuAT part of the dried powder

which does not diflolve in fpirit of vi-

_ triol, confifts of the lime feparated from
the water.

Quick-Lime itfelf is alfo rendered -
fmﬂd by magn f 1a, if thele two are well
| =1) I
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rubbed together, and infufed with a
fmall quantity of water.

By the following experiments, I pro-
poled to know whether this fubftance
could be reduced to a quick-lime.

AN ounce of magnefia was expofed
in a crucible for about an hour to fuch
a heat as is fufficient to melt copper.
When taken out, it weighed three
drams and one {cruple, or had loft 12
of its former weight.

I repeated with the magnefia pre-
pared in this manner, moft of thofe ex-
periments I had already made upon it
before calcination, and the refult was
as follows,

BEE
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It diffolves in all the acids, and with
thefe compofes falts exactly fimilar to
thofe defcribed in the firft fet of expe-

riments : But what is particularly to be
remarked, it is diffolved without any the

leaft degree of effervefcence..

It flowly precipitates the corrofive

fublimate of mercury in the form of a
black powder.

It feparates the volatile alkali in falt

ammoniac from the acid, when it is

——— 5 :
" mixed with a2 warm {olution of that

b&lt. But it does not feparate an acid

from a calcarious earth, nor does it in-

duce the leaft change upon lime-water.

LastLy, when a dram of it is di-
gcﬁ:cd with an ounce of water in a

1 2
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bottle for fome hours, it does not make
any the leaft change in the water. The
magnefia, when dried, is found to have
gained ten grains ; but it neither effer-
velces with acids, nor does it {enfibly

affe& lime-water.

OsservING magnefia to lofe fuch a
remarkable proportion of its weight in
the fire, my next attempts were direfted
to the inveltigation of this volatilelpart,
and, among other experiments, the fol-
lowing {cemed to throw fome light uponﬂ

it.

THREE ounces of magnefia were di-
{tilled in a glafs retort and receiver, the |
fire being gradually increafed until the,
magnefia was obfcurely red hot. When
all was cool, I found only five drams},

¥



[tz 1]

of a whitith water in the receiver, which
had a faint fmell of the fpirit of hart{-
horn, gave a green colour to the juice
of violets, and rendered the folutions

of corrofive fublimate and of filver very
flightly turbid. But it did not fenfibly
‘effervelce with acids.

THE magnefia, when taken out of the
retort, weighed an ounce, three drams,
and thirty grains, or had loft more than
the half of its weight. It ftill effervefced

pretty brifkly with acids, though not fo
ftrongly as before this operation.

. Tuz fire thould have been raifed
ere to the degree requifite for the per-

et calcination of magnefia.  But, even
rom this imperfet experiment, it is
evident, that, of the volatile parts con.

o
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tained in that powder, a fmall propor-

tion only is water ; the reft cannot, it
feems, be retained in veflels, under
vifible form. Chemifts have often ob-
ferved, in their diftillations, that part of
a body has vanithed from their fenfes.
notwithftanding the utmoft care to re-
tamn 1t ; and they have always found.

upon further inquiry, that fubtile part
to be air, which having been imprifonec:

in the body, under a folid form, was fet
free and rendered fluid and elaftic by
the fire. We may therefore fafely con-

clude, that the volatile matter, loft ir

the calcination of magnefia, is™ moftly
air ; and hence the calcined magnefics
does not emit air, or make an effervef
cence, when mixed with acids.

Tue water, from its propertiess

iy
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' {eems to contain a {mall portion of vo-
latile alkali, which was probably form.-
ed from the earth, air, and water, or
from fome of thefe combined together ;
and perhaps alfo from a fmall quantity
of inflammable matter which adhered

accidentally to the magnefia. Whenever
chemifts meet with this falt, they are

inclined to afcribe its origin to fome
nimal or putrid vegetable fubftance :
nd this they have always done, when

hey obtained it from the calcarious
arths, all of which afford a fmall quan-
ity of it. There is, however, no doubt
at it can fometimes be produced in-
ependently of any fuch mixture, fince
any frefh vegetables and tartar afford
confiderable quantity of it. And how
an if, in the prefent inftance, be fup-
ofed, that any animal, or vegetable
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matter adhered to the magnefia, whildl
it was diffolved by an acid, feparatﬁ
" from this by an alkali, and wafhed wi

{o much water ?

Two drams of magnsfia were cal
cined 1 a crucible, in the manner de-

{cribed above, and thus reduced to tw
fcruples and twelve grains. This cal
cimed magnefia was diffolved in a fuffici |
ent quantity of fpirit of vitriol, and then
again feparated from the acid by tha
addition of an alkali, of which a large
quantity is neceffary for this purpofes

The magnefia being very well wafhea
and dried, weighed one dram and fifty
grams. It effervelced violently, o3
emitted a large quantity of air, whmt
thrown into acids ; formed a red pﬂfﬁ'f
der when mixed with a folution of ﬁl

- 4 '_
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blimate; feparated the calcarious earths

from an acid, and fweetened lime wa-

ter : And had thus recovered all thofe

properties which it had but juft now

loft by calcination. Nor had it only re-
covered its original properties, but ac-
quircd befides an addition of weight
nearly equal to what had been loft in
the fire; and, as it is found to effer-
velce with acids, part of the addition
mult certainly be air.

Twis air feems to have been fur-

~ nifhed by the alkali from which 1t was
~ feparated by the acid ; for Dr Hales has
~ clearly proved, that alkaline falts con-

tain a large quantity of fixed air, which
they emit’ in great abundance when

,.,. joined to a pure acid. In the prefent
-~ cale, the alkali is really joined to an

J O I
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acid, but without an}% vifible emiffion of

air ; and yet the air is not retained in

it : For the neutral falt, into which it
is converted, is the fame in quantity,
and in every other refpe, as if the acid
e¢mployed had not been previoufly fa-
turated with magmﬁfz, but offered to
the alkali in its pure ftate, and had

driven the air out of it in their confli¢t,

It {eems therefore evident, that the air
~was forced from the alkali by the acid,
and lodged 1tlelf in the magnefia.

Trese confiderations led me to try
a few experiments, whereby I might
know what quantity of air is expelled
from an alkali, or from magnefia, by

acids. .

Two drams of a pure fixed alkaline

?

.1‘_‘
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- falt, and an ounce of water, were put
into a Florentine flafk, which, together
with its contents, weighed two ounces
and two drams. Some oil of vitriol
- diluted with water was dropt in, until
the falt was exallly faturated ; which
it was found to be, when two drams,
two fcruples, and three grains of this
acid had been added. The phial with
its contents now weighed two' ounces,
four drams, and fifteen grains. One
fcruple, therefore, and eight grains were
loft during the ebullition, of which a
trifling portion may be water, or fome-
thing of the fame kind. The reft is

. air.

THE celebrated Homberg has at-
- tempted to eftimate the quantity of {olid
- falt contained in a determined portiom

E 2
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of the feveral acids. He faturated
equal quantities of an alkali with each
of them ; and, obferving the weight
which the alkali had gained, after being
perfeQly dried, took this for the quan-
tity of folid falt contained in that thare
of the acid which performed the fatura-
tion. But we learn from the above
experiment, that his eftimate was not
accurate ; becaufe the alkali lofes weight
as well as gains it.

Two drams of mdagnefia, treated
exaltly as the alkali'in the laft experi-

ment, were jult diffolved by four drams,
one {cruple, and feyen grains of the

{ame acid liquor, _gﬁd loft one fcruple

and f{ixteen grainé by the ebullition.

Two drams of ;”.'mgnr_%a 'Were‘rg
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Educed by the ation of a violent fire,
:‘!:0. two fcruples and twelve grains, with
which the fame procefs. was repeated
as in the two laft experiments; four
drams, one fcruple, and two grains of

the fame acid were required to com-
pleat the folution, and no weight was

loft in the experiment.

As in the feparation of the volatile
from the fixed parts of bodies, by
means of heat, a fmall quantity of the
jatter is generally raifed with the for-
mer ; fo the air and water, originally
contained in the magnefia, and after-
wards diffipated by the fire, feem tox
have carried off a fmall part of the
fixed earth of this fubftance. This ig
,_;probabl v the reafon, why calcined mag-
i is faturated with a quant:ty of
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acid, fomewhat lefs than what is e
quired to diffolve it before calcination |
And the fame may be afligned as oni
caule which hinders us from reftorin |

the whole of its original weight by foluy
tion and precipitation.

I Toox care to dilute the vitriolid
acid, in order to avoid the heat anc
ebullition which it would otherwife have
excited in the water; and I chofe :
Florentine flafk, on account of its light |
nefs, capacity, and fhape, which is pe-
culiarly adapted to the exﬁeriment ; fou
the vapours raifed by the ebullition cir-

culated for a fhort time thro’ the wide:
cavity of the phial, but were foon col-
leted upon its fides, like dew, andi
none of them feemed to reach the neck,,
which continued perfedtly dry to thc‘
end of the experiment, |
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WE now perceive the reafon why

|.It'. ﬁ

' crude and calcined magnefia, which dif-
fer in many refpeds from one another,
agree however in compofing the {ame

kind of falt, when diffolved in any par-
ticular acid; for the crude magnefia
feems to differ from the calcined chiefly
by containing a confiderable quantity
of air, which air is unavoidably diffi-
pated and loit during the diffolution.

From our experiments, it feems pro-
bable, that the increafe of wei ght which
fome metals acquire, by being firft dif-
folved in acids, and then feparated from
them again by alkalis, proceeds from .
air furnithed by the alkalis. And that,
m the aurum fulminans, which is pre-

| ared by the fame means, this air ad-
eres to the gold in fuch a peculiar
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manner, that, in a moderate degree o
heat, the whole of it recovers its elafti
city in the fame inftant of time; an«
thus, by the violent fhock which it givey
to the air around, produces the lous

crack or fulmination of this powder
Thofe who will imagine the explofion
of fuch a minute portion of fixed air
as can refide in the qurum Sfulminans, ta
be infufficient for the exceflive loudnef:
of the noife, will confider, that it is no
a large quantity of motion communi
cated to the air, but rather a {mar-
ftroke, which produces found; and tha |
the explofion of but a few particles o
fixed air may be capable of caufing @
loud noife, provided they all recoves

their {pring fuddenly, and in the famel
inftant,

e
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‘"Tur above experiments lead us alfo
to conclude, that volatile alkalis, and
the common abforbent earths, which
lofe their air by being joined to acids,
but {hew evident figns of their having
recovered it, when feparated from them
by alkalis, received it from thefe alkalis
which loft it in the inftant of their
joining with the acid.

THE following are a few experiments

~ upon three of the abforbent earths, made

in order to compare them with one an-
other, and with magnefia.

Y

SUSPECTING that magnefia might pod-
{ibly be no other than a common calca-
rious earth, which had changed its na-
- ture, by having been previoufly combin-
- ed with an acid, Ifaturated a fmall quan-

B X
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tity of chalk with the muriatic acid, fe-

parated the acid from it again by means
of a fixed alkali, and carefully wafhed

away the whole. of the falt.

TuE chalk when dried was not found
to have fuflered any alteration ; for it
effervefced with the vitriolic acid, but
did not diffolve in‘it ; and, when eXpo-
{fed to a violent fire, was converted in-
to a quick-lime, in all refpe&s fimilar

to that obtained: from common chalk.

In another experiment of the fame

kind, I ufed the vitriolic acid with the

fame event.

ANy calcarious matter reduced to a
fine powder, and thrown into a warm
folution of alum, immediately. raifes a

S T S Tl
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brifk effervefcence.. But the powder
1s not diffolved ; it is rather increafed
m bulk: And if the addition be re-
peated until it is no longer accompa-
nied with effervefcence, the liquor lofes
all tafte of the alum, and yields only a
very light cloud upon the admixture of
an alkali, -

Frowm this experiment we learn, that
acids attract the calcarious earths more

{trongly than they do the earth of alum ;
and as the acid in this falt is exactly
the fame with the vitriolic, it compofes
with the calcarious earth a neutral fub-
ftance, which is very difhcultly foluble
In water, and therefore falls down ‘to
- the bottom of the veffel along with the
_ earth of alum which is deprived of its
- acid.  The light cloud formed by the
# F 2
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alkali proceeds from the minute por-
tion of the calcarious compound which.
faturates the water.

TuE earth of animal bones, when

reduced to a fine powder, and thrown
“into a diluted vitriolic acid, gradually -
abforbs the acid in the fame manner as
the calcarious earths, but without any

remarkable effervefcence. When it is
added to the nitrous or to the muria-
tic acid, it 1s flowly diffolved. The com-
pound liquor thence produced, is ex-
tremely acrid, and ftill changes the co-
lour of the juice of violets to a red,
even after it 1s fully faturated with the
abforbent.  Diftilled vinegar has little
or no effeCt upon this earth ; for, after
a long digeftion, it ftill retains its four
talte, and gives only a light dqud upon
the addition of an alkali, |
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* By dropping a diffolved fixed alkali
tinto a warm folution of alum, I obtain-
2d the earth of this falt, which, after
seing well wathed and dried, was found
;:0 have the following properties :

IT is diffolved in every acid, but very
lowly, unlcls affifted by heat. The
cveral folutions, when thoroughly fa-
urated, are all aftringent with a flight
egree of an acid tafte, and they alfo
lgree with a folution of alum in this,
hat they give a red colour to the infu-
on of turnfol.

- NErTHER this earth, nor that of ani-
al bones, can be converted into quick-
me by the {trongeft fire, nor do they
ffer any change worth notice. Both
them feem to attract acids but weak-



Bsag

ly, and to alter their properties lefs
when united to them than the othen
abforbents. | ;

J LT At et I

N refletting afterwards upon thefl
experiments, an explication of thy
nature of lime offered itfelf, which feem
ed to account, in an eafy manner, fa
moft of the properties of that fubftance

It is {ufliciently clear, that the ca
carious earths in their native {tate, am
that the alkalis and magnefia in the:
ordinary condition, contain a la:i'g

quantity of fixed air, and this air ce:
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amly adheres to them with confiderable
orce; fince a ftrong fire is neceffary to
eparate it from magnefia, and the
trongeft is not fufficient to expel it en-
irely from fixed alkalis, or take away
heir power of effervefcing with acid
ts.

Trese confiderations led me to con-
ude, that the relations between fixed
r and alkaline fubftances was fome-
‘hat fimilar to the relation between
tefe and acids ; that as the calcarious
Irths and alkalis attract acids {trongly,
rcan be faturated with them, {o they
0 attratt fixed air, and are in their

i
inary ftate faturated with it ; and,

len we mix an acid with an alkali or
th an ablorbent carth, that the air is
en fet at liberty, and breaks out with
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violence 3 becaufe the alkaline body at
tracts it more weakly than it does the
acid, and becaufe the acid and air cany
not both be joined to the fame bod;

at the fame time.

I aLso imagined, that, when the call
carious earths are expofed to the actio?
of a violent fire, and are thereby con
verted into quick-lime, they fuffer ni
other change in their compofition tha
the lofs of a fmall quantity of wate
and of their fixed air. The remarHd

“able acrimony which we perceive &

them after this procefs, was not fuy

pofed to proceed from any additiond
matter received in the fire, but feeme
to be an effential property of the pus
earth, 'depending on an attra&ioﬁ f&
thofe feveral fubftances which it th
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became capable of corroding or diffolv-
ing, which attra&tion had been infen-
fible as long as the air adhered to the

~earth, but difcovered itfelf upon the fe-

paration.

Tuis fuppofition was founded upon
an obfervation of the moft frequent
confequences of combining bodies in
chymiftry. Commonly when we join
two bodies together, their acrimony or

. attraction for other fubftances becomes

- immediately either lefs perceivable or
: entirely infenfible 5 although it was fuf-

 ficiently ftrong and remarkable before

their union, and may be rendered evi-
dent again by disjoining them. A neu-

 tral falt, which is compofed of an acid

?2"%'"‘# 3 &5

and alkali, does not poffefs the acri-
mony of elther of its conftituent parts.

f ‘ G i
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It can eafily be feparated from water,

has little or no efle®t upon metals, is
incapable of being joined to inflame-
able bodies, and of corroding and dif-
{olving animals and vegetables ; fo that
the attraction both of the acid and al-
kali for thefe {everal fubftances feems to
be fulpended till they are again fepa-
rated from one another.

Crubpt lime was therefore confi-
dered as a peculiar acrid earth rendered
mild by its union with fixed air : And
quick-lime as the fame earth, in which,
by having feparated the air, we difco-
ver that acrimony or attraction for wa-

ter, for animal, vegetable, and for n-

ﬂ'llnllhlblt‘ {ubftances.

i
sgpt B

Tuat the calcarious earths really

"

\ A
- I‘-’-‘ ;
;!
-0 1
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lofe a large quantity of air when they
are burnt to quick-lime, feems fuffici-
ently proved by an experiment of Mr
Margraaf *, an exceedingly accurate
and judicious chymift. He fubjé&cd
_ eight ounces of ofteocolla to diftillation
in an earthern retort, finithing his pro-
cels with the moft violent fire of a re-
verberatory, and caught in the receiver |
only two drams of water, which by its
fmell and properties thewed itfelf to be
{lightly alkaline. He does not tell us
the weight of the oftcocolla remaining
in the retort, and only fays, that it was
converted into quick-lime ; but, as no
calcarious earth can be converted into
quick-lime, or bear the heat which he
~ applied without lofing above a third of

__* Mem. de 1’Acad. de Berlin. an. 1748, p. 57-
i G 2
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its weight, we may fafely conclude, that
the lofs in his experiment was propor-
tional, and proceeded chiefly from the
diffipation of fixed air.

AcCORDING to our theory, the re-
lation of the calcarious earth to air and
water appeared to agree with the rela-
tion of the fame earth to the vitriolic
and vegetable acids. As chalk for in-
ftance has a ftronger attradion for the
vitriolic than for the vegetable acid, and
15 diffolved with more difficulty when
combined with the firft, than when join-
ed to the fecond : So it alfo attra&s air
more ftrongly than water, and is diffolv-
ed with more difficulty when faturated
with air, than when compounded with
water only. ' | ;:iiF
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A calcarious earth deprived of its air,
“or in the ftate of quick-lime, greedily
~abforbs a confiderable quantity of wa-
Iter, becomes foluble in that fluid, and
18 then faid to be flaked ; but, as {foon
as it meets with fixed air, it is fuppofed
to quit the water and join itlelf to the
air, for which it has a fuperior attra&ti-
on, and is therefore reftored to its firit
ftate of mildnefs and infolubility in wa-
ter.

WHEeN {laked lime is mixed with
water, the fixed air in the water is at-

trated by the lime, and faturates a
ﬁ'ﬂ&ll portion of it, which then becomes
again incapable of diflolution, but pairt'
f_:;f_ the remaining {laked lime is diffolved
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Ir this fluid be expoled to the open |
air, the particles of quick-lime which

are nearefl the furface gradually attract:
the particles of fixed air which float in |
the atmofphere. But at the fame time
that a particle of lime 1s thus faturated |
with air, it is alfo reftored to its native
{tate of mildnefs and infolubility ; and|
as the whole of this change muft hap-
pen at the furface, the whole of the
lime is fuccefhively collected there un-~
der its original form of an infipid cal
carious earth, called the cream or crufts

of lime-water.

WHEN quick-lime itfelf is expofec
to the open air, it abforbs the particles
of water and of fixed dir which come
within its fphere of attration, as ifi
meets with the firlt of thefc in greateft

P
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plenty, the greatelt part of it affumes
the form of flaked lime 3 the reft is re-
ftored to its original ftate ; and, if it
‘be expofed for a fufficient length of
‘time, the whole of it is gradually fatu-
‘rated with air, to which the water as

gradually yields its place.

WE have already fhewn by experi-
ment, that magnefia alba s a compound
of a peculiar earth and fixed air. When
this {fubftance is mixed with lime-water,
the lime fhews a ftronger attraction for
fixed air than that of the earth of mag-
nefia ; the air leaves this powder to join
atfelf to the lime. And as neither the
lime when faturated with air, nor the
magnefia when deprived of it, are folu-
ble in water, the lime water becomes

:fc&iy pure and infipid, the lime
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which it contained being mixed wit
the magnefta.  But if the magnefia b
deprived of air by calcination before i
is mixed with the lime-water, this flui

{fuffers no alteration.

Ir quick-lime be mixed with a dif-
folved alkali, it likewa ays fhews an at-
traction for fixed air fuperior to that of
the alkali. It robs this falt of its air,

and thereby becomes mild itfelf, whil
the alkali is confequently rendered mor
corroftve, or difcovers its natural de-
gree of acrimony or {irong attraétiord
for water, and for bodies of the mﬂame *
able, and of the animal and vcgetablw
kind ; which attrattion was lefs per
ceivable as long as it was faturated witht
air. And the volatile alkali, when de:
prived of its air, befides this attra&i’_i;'}_;
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for various bodies, difcovers likeways
its natural degree of volatility, which
was formerly fomewhat reprefled by the
air adhering to it, in the fame manner
as it is reprefled by the addition of an
acid.

THis account of lime and alkalis re-
commended itfelf by its fimplicity, and

by affording an eafy folution of many
phanemena, but appeared upon a nearer

view to be attended with confequences
that were fo very new and extraordi-
nary, as to render fufpicious the princi-
ples from which they were drawn.

I refolved however to examine, in a
 particular manner, fuch of thefe confe-
- quences as were the moft unavoidable,
;-'E.and found, the greateft number of them
H I
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might be reduced to the following pro-
pofitions :

L. Ir we only feparate a quantity of
air from lime and alkalis, when we ren-
der them cauftic they will be found to
lofe part of their weight in the opera-
tion, but will faturate the fame quantity
of acid as before, and the faturation
will be performed without effervefcence.

II. Ir quick-lime be no other than
a calcarious earth deprived of its air,
and whofe attraCtion for fixed air is
{tronger than that of alkalis, it follows,
that, by adding to it a {ufficient quan-
tity of alkali faturated with air, the lime
will recover the whole of its air, and
be entirely reftored to its original weight
and condition : And, it alfo follows,
that the earth feparated from lime-wa-
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ter by an alkali, is the lime which was
diffolved in the water now reftored to
its original mild and infoluble itate.

II. Ir it be fuppofed that flaked
lime does not contain any parts which
| ~are more fiery, alive, or fubtile than
others, and by which chiefly it com-
municates its virtues to water ; but that
it is an uniform compound of lime and
water ; it follows, that, as part of it can
be diffolved in water, the whole of it
is allo capable of being diffoived.

[V. Ir the acrimony of the cauftic
alkali does not depend on any part of
the lime adhering to it, a cauitic or
{foap-ley will confequently be found to
contain no lime, unlefs the quantity of
lime employed in making it were greater
‘than what is jult fufficient to extract the

whole air of the alkali; for then as

H 2
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much of the fuperfluous quick-lime
might pofiibly be diflolved by the ley
as would be diflolved by pure water,
or the ley would contain as much lime
as lime-water does.

" V. WE have hewn in the former
experiments, that abforbent earths lofe
their air when they are joined to an
acid ; but recover it, if feparated again
from that acid by means of an ordinary
alkali: The air pafling from the alkali
to the earth, at the fame time that the
acid paffes from the earth to the alkali.

Ir the cauftic alkali therefore be
deftitute of air, it will feparate magne-
fta from an acid under the form of a
magnefia free of air, or which will not
effervefce with acids; and the fame
cauftic alkali will alfo {eparate a calca’:- :

!
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vious earth from acids, under the form
of a calcarious earth deftitute of air,
but faturated with water, or under the
form of {laked lime.

- THESE were all neceffary conclufi-
ons from the above fuppofitions. Many
of them appeared too improbable to
deferve any further attention : Some,
however, I found upon refleCtion were
already feconded by experience. Thus
Hoffman has obferved, that quick-lime
does not effervelce with {pirit of vi-
triol * ; and it is well known that the

cauftic fpirit of urine, or of falt am-

moniac, does not emit air, when mixed
with acids. This confideration excited
my curiofity, and determined me to in-
-ﬁtﬁrc into the truth of them all by way

L * Hofl. Op. T. iv. p. 48c.
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of experiment. I therefore engageu
myfelf in a fet of trials ; the hiftory o
which is here fubjoined. Some new
facts are likeways occafionally mentions
ed ; and here it will be proper to in
form the reader, that I have never mend
tioned any without fatisfying myfelf of
their truth by Ei{perimﬁnt, though
have {fometimes taken the liberty to ne
glet defcribing the experiments wher
they feemed fufliciently obvious.

DEesiriNG to know how much of 21
acid a calcarious earth will abforb, an«

what quantity of air is expelled during

the diffolution, I faturated two dramt
of chalk with diluted fpirit of falt, ane
ufed the Florentine flafk, as related in

)

a fimilar experiment upon magnefias

Seven drams and one grain of the
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finifhed the diffolution, and the chalk

loft two {cruples and eight grains of
air.
|

. THIs experiment was neceflary be-

fore the following, by which I propofed
.0 Inquire mto the truth of the firft pro-
bofition, fo far as it relates to quick-
me.

Two drams of chalk were converted

nto a perfe&t quick-lime, and loft two

ruples and twelve grains in the fire.
[his quick-lime was flaked or reduced
o a milky liquor with an ounce of wa-
r, and then diflolved in the fame man-
iér, and with the fame acid, as the two
irams of chalk in the preceeding ex-
i qment.  Six drams, two {cruples,

ind fourteen grains of the acid finifhed
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the faturation without any fenfible ef--

fervelcence or lofs of weight.

It therefore appears from thefe ex--

periments, that no air is feparated fromu
quick-lime by an acid, and that chaﬁ
faturates nearly the fame quantity o
acid after it is converted into quick-
lime as before.

WirtH refpet to the fecond pro-
pofition, I tried the following experi-
ments : |

" A piece of perfe&t quick-lime made
from two drams of chalk, and whicH
weighed one dram and eight grains.
was reduced to a very fine powder
and thrown into a filtrated mixture';bﬁ

.

an ounce of a fixed alkaline falt ang

e
-
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the volatile alkali, and alfo with the:
foflil or alkali of fea-falt, .al}d‘ exadtlyy

with the fame event.

Tue third propofition had lefs ap-~
pearance of probability than the foré_-
going ; but, as an accurate experimentt
was the only teft of its truth, I reduced!
eight grains of perfet quick-lime mad

of chalk, to an exceedingly fubtile pow-
der, by flaking it in two drams of di
ftilled water boiling hot, and immedi-
atély threw the mixture into eighteer
ounces of diftilled water in a flatk
After {haking it, a light fediment, whick
floated through the liquor, was allowed
to fubfide; and this, when collectec
with the greatelt care, and dry __.,

weighed, as near as I could guefs;--ﬂ_'
third of a grain. The water tafted
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ftrongly of the lime, had all the quali-
ties of lime-water, and yielded twelve
grains of precipitate, upon the addition
of falt of tartar. In repeating this ex-
periment, the quantity of fediment was
fometimes lefs' than the above, and

fometimes zmounted to half a grain.
1t confifted partly of an carth which el-

fervefced violently with agua fortis, and

partly of an ochry powder, which would
not diffolve in that acid. The echry
powder, as it ufually appears in chalk
to the eye, the form of veins run-
ning thmugh its fubftance, muft be
| confidered only as an accidental or fo-
reign admixture ; and, with refpect to
the minute portion of alkaline ecarth
- which compofed the remainder of the
fediment, it cannot be fuppofed to have
originally different from the reft,
E ). 2
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of being joined to one particular fpecies:
only, which is difperfed through the.
atmofphere, either in the fhape of an

exceedingly fubtile powder, or mor

probably in that of an elaftic fluid. To.
this I have given the name of fixed air,,
and perhaps very improperly; but L
thought it better to ufe 2 word already
familiar in philofophy, than to invent
a new name, before we be more tully
acquamted with the nature and proper-.
ties of this fubftance, which will pro-
bably be the fubjeét of my further in-

quiry.

It is, perhaps, needlefs to mentiomn
here, that' the calcarious fubftances
ufed in making the above experiments

fhould be of the pureft kind, and burnt ='

with the utmoft violence of heat, if W¢
E
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would be fure of converting them into
perfe@ quick-ime. I therefore made
ufe of chalk burnt in a {fmall covered -
crucible ‘with the fierceft fire of a
black{mith’s forge, for half an hour,
and found it neceffary to employ, for
this purpofe, a crucible of the Auftrian
kind, which refemble black lead ; for,
if any calcarious fubftance be heated to
{uch a degree in an ordinary or Heflian

~ crucible, the whole of it is melted down,
together with part of the veflel, into

glafs.

I now prepared to inquire into the
properties of the caultic alkali ; in or-
“der to which, I made a cauftic or foap-
ley in the following manner;

TWENTY-s1x ounces of very ftrong
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" they are thus kept in perpetual contact
-and equal mixture until they have a&ted
j—i'uﬂiciently upon one another : Where-
as, in the common way of ufing a larger
quantity of water, the lime lies for the
-moft part at bottom, and, tho’ ftirred
up cver {o often, cannot exert its in-
fluence {o fully upon the alkali, which

is uniformly diffufed thro’ every part of
~the hquor.

‘T'HE above ley was found upon trial
to .be faturated by acids, without the
leaft effervefcence or diminution of
weight.

I'T was now proper to examine whe-
 ther the alkali fuffered any lofs in be-
oming cauftic, which I propofed to at-
by afcertaining the ftrength of

B - /

-~
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the ley, or the quantity of falt which :1
given portion of it contained ; from
which, by computation, fome imperfect 1
knowledge might be obtained of the

quantity of cauftic produced from the

i |
i

eighteen ounces of mild falt.

I therefore evaporated fome of myig-.
ley ; but foon perceived that no certain%
judgment could be formed of its ftrength
in this way; becaufe it always abforbed:
a confiderable quantity of air during_{_
the evaporation, and the dried falt made.

a pretty brifk effervelcence with acids,
fo that the ley appeared ftronger than |
it really was; and yet, upon proceed- |
ing in the eftimate from this rude and

unfair trial, it appeared that the falt had? |
loft above a fixth in becoming cauftic, |
and the quantity of acid faturated by
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¢wo drams of it was to the quantity of
acid faturated by two drams of falt of

tartar, nearly as fix to five.

Tuese experiments are therefore
agreeable to that part of the fecond

propofition which relates to the cauflic

- alkali.

i

Upron farther examining what chan-

ges the alkali had undergone, I found

‘that the ley gave only an exceeding faint
milky hue to lime-water ; becaule the
cauftic alkali wants that air by which

falt of tartar precipitates the lme.
. When a few ounces of it were expofed
“in an open fhallow veflel for four and
~ twenty hours, it imbibed a fmall quan-
 tity of air, and made a flight effervefs
cence with acids.  After a fortnight’s
' K 2



oo

expofure in the fame manner, it became

entircly mild, effervefced as violently -j.

with acids, and had the fame effect upon
lime-water, as a folution of an ordi-
nary alkali. It likeways agrees with
lime-water in this refped, that it ma}rf
be kept in clofe veflels, or even in bot-
tles which are but flightly covered, for
a confiderable time, without ablorbing
a fenfible quantity of air. '

In order to know how much lime it}
contained, 1 evaporated ten ounces in:

a fmall filver difh over a lamp, and melt-
ed the falt, after having difipated the |
water *. | 1
_ 1

* This evaporation was performed in a filver
dith, on account of the acrimony of the falt-'i-. |

which is fo very great, that, having once eva-
porated a part of the fameley in a bowl of En-
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THE cauftic thus produced, was dif-
 folved again in a fmall quantity of wa-
ter, and depofited a trifling portion of
fediment, which I imagined at firft to
be lime; but, finding that it could eafily
be diffolved in a little more water, con-
cluded it to be a vitriolated tartar, which
always accompanies the fixed alkali of
vegetables.

I then f{aturated the folution of the

Cauﬂ:lc flt with {pirit of vitriol, ex-
peting thus to detet- the lime; be-

caufe that acid precipitates a calcarious
‘earth from its ordinary folutions, Dur-

ing the faturation, a large quantity of

glith earthen or ftone ware, and melted the cau-
{tic with a gentle heat, it corroded and diffolved
a part of the bowl, and left the infide of it pitted
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white powder was formed ; but thié
likeways turned out to be a vitriolatccﬂ
tartar, which had appeared in the form
of a powder, becaule there was not
enough of water in the mixture to dif.-;
folve it.

LasTLY, I expofed a few. ounces of |
the ley in an open fhallow vefiel, {o long °
that the alkali loft the whole of its cau- |
fticity, and feemed entirely reftored ttéq
the {tate of an ordinﬁry fixed alkali} |
but it did not however depofite a ﬁnglé :
atom of lime. And, to affure myﬂ:lﬂ

that my cauftic ley was not of a fingu-=
ar kind, I repeated the fame.experﬂ
ments with an ordinary foap-ley, and |
with one made by mixing one part éf |
a pure fixed alkaline falt with thrc:B
parts of common {’coﬂeflin;;'freﬂi. ﬂakﬁgl
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and fifted ; nor could I difcover any
lime in either. The firlt of thefe con-
| tained a fmall quantity of brimftone,
and was far from being perfeétly cau-
ftic, for it made a pretty brifk effervef-
cence with acids; but the laft was fo
entirely deprived of its air, that it did
not diminith in the leaft the tranfparen-
cy of lime-water.

Taese experiments feem therefore
j

to fupport the fourth propofition, and
to thew that the cauftic alkali does not

contain any lime.

As it feems probable, from the quick-
nefs and eafe wherewith the alkali was
rendered cauftic, that more lime had

‘been employed than what was juit fuf-
ficient to extract the whole of its air, we
% . s, .
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are furprifed to find that little or nonq

Ty ¥

of the fuperfluous quick-lime was dli;_._.
folved by the water. But this pheno-
menon will become lefs Turprizing, by
comparing it with fome fimilar in&ancesf
in chemiftry. Water may be made to
depofite 4 falt, by the admixture of a
{ubftance which it attratts more {trong-
ly than it does that falt ; fuch as fpirit
of wine ; and quick-lime itfelf may be
feparated from water upon the famé
principle : For if that fpirit is added to
an equal quantity of lime-water, _thg
mixture becomes turbid, and depofites
a {ediment, which, when wparated and ;
diffolved again in diftilled water, com- - 4-
poles lime-water. We may thercf._i'_:
vefer the above phanomenon, with rcf el |

s -t”"

to the ley, to the fame caufe w:th '
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the Time, becaufe it already contained
a cauftic alkali, for which it has a fu-
perior attraction.

I alfo rendered the volatile alkali cau-
ftic, in order to examine what change
it fuffered in the operation, and obtain-
ed an exceedingly volatile and acrid

{pirit, which neither effervelced with

acids, nor altered in the leaft the trani-
parency of lime-water ; and, altho’
very ftrong, was 1ightcr than water,
and floated upon it like {pirit of wine.

- Inext inquired into the truth of the
fifth propofition, in the following man-

gicT <

-jL- Two drams of Epfom falt were dif-
in a fmall quantity of water, and
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thrown into two ounces of the cauftic
ley ; the mixture inftantly became
thick, like a decoétion of {tarch or bar- ;
ley, by the magnefia, which was preci-
pitated. T then added fpirit of vitriol

by degrees, until the mixture became
perfeitly clear, or the whole of the
magnefia was again diffolved ; which
happened without any effervelcence
or emiffion of air. |

HaLr an ounce of chalk was dif-
folved in fpirit of falt, the quantity of

which was fo adjufted, that the mixture
was not acid in the leaft degree; and
the folution was thrown into twelve
ounces of the cauftic ley ; which quan-

tity I found, by experiment, to be fuf-'_f 1
ficient for precipitating almoft the whd}e-%é

i
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bid liquor, and laid the powder remain-
~ing in the paper upon a chalk ftone, in
order to draw as much of the water
from it as poflible, and thereby reduce
it to the form of a more denfe and
heavy powder, that it might fubfide the
~ more perfecily in the following part of
the experiment. I then mixed it with

about twenty ounces of purc water in
a flafk, and, after allowing the powder
to {ubfide, poured off the water, which
had all the qualitics of lime-water.
And I fucceflively converted eight wa-
ters more into lime-water, feven of
thefe in the fame quantity, and with the
- fame management, as the firft. 'The
eighth was likeways in the fame quan-
tity . but I allowed it to remain with the
chalk and fhook it frequently for two
';;"f_r-:_: This, after being filtrated, form-,
E L 2
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ed a cream or cruft upon its furface

when expoled to the air ; changed the
colour of the juice of violets into green ;
{eparated an orange-coloured powder
from a folution of corrofive {fublimate 3
became turbid upon the addition of an
alkali ; was entirely {weetened by mag-
nefia ;  and appeared fo ftrong to the
tafte, that I could not have diftinguifhed
it from ordinary lime-water. And when

1 threw fome falt ammoniac into the

lime which remained, the vapour of

the volatile alkali immediately arofe

from the mixture.

In this experiment therefore the air
is firlt driven out of the chalk by an
acid, and then, in order to feparate this
acid from it, we add an alkali which |
has been previoufly deprived of its air 3.

.I
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by which means the chalk itfelf is alfo

~ obtained free of air, and in an acrid
- form, or in the form of flaked lime.

Wz have alfo feveral procefles for
obtaining the volatile alkali in a cauftic
form, which feem to be ouly fo many
methods of obtaining it in its pure ftate,.
and free of fixed air. The firft of thefe

is the feparation of the alkali from an

‘acid, merely by heat; an inftance of
which we have from Mr Margraaf *.
He prepared from urine an ammoniacal
falt, the acid of which is the bafis of
the phofphorus, and is of fuch a.pecu-
culiar nature, that it endures a red heat
without being diffipated. Sixteen oun-
ces of the neutral falt were fubjected by

* Mem. de PAcad. de Berlin, an. 1746, p. 87
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him to diftillation. The acid remain-
ed in the retort, and he found in the
receiver eight ounces of an alkaline
{pirit, which, he tells us, was extremely

volatile, very much refembling the fpirit
of falt ammoniac diftilled with quick-

lime ; and no cryftals were formed in
it, when expofed to the cold air.

A cauttic volatile alkal may alfo be
obtained, by mixing faltammoniac with
half its weight of a cauftic fixed alkali,
or of magnefia which has been previ-
oufly «deprived of its air by fire; and
then fubmitting thefe mixtures to diftil-
lation : Or, merely by adding any or- ii
dinary volatile alkali to a proper quan-
tity of a cauftic ley ; for, in this cafe, |
the air pafles from the volatile to the |
fixed alkali, by a fuperior attraction fO.I‘.'?"

\ &
.
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the laft, and, by a gentle heat, the com-
- pound yields a {pirit fimilar to that pre-
- pared from falt ammoniac and quick-

lime.

It is therefore probable, that, had
we alfo a method of feparating the fixed
alkali from an acid, without, at the
fame time, faturating it with air, we

fhould then obtain it in a cauftic form ;

_but I am not acquainted with an in-
ftance of this {feparation in chymilftry.

There are two indeed, which, at firft
fight, appear to be of this kind ; thefe
are the feparation of the fixed alkali
from the nitrous acid by means of in-
flamed charcoal, in the procefs for mak-
ing nitrum fixatum, and of the fame
alkali, from vegetable acids merely by
heat; but, upon examining the product
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of each procefs, we find the alkali eith
fully or nearly faturated with air.- In®
the firft, either the charcoal or the acid,
or both together, are almoft wholly
converted into air ; a part of which is
probably joined to the alkali. In the
fecond, the acid is not properly {epa-
rated, but rather deftroyed by the fire &
A confiderable portion of it 1s con=
verted into an inflameable fubftance ;
and we learn from Dr Hales, that the
bodies of this clafs contain a large quan-
- tity of fixed arr.

WaHEN we confider that the attracti-
on of alkalis for fixed air is weaker |
than that of the calcarious earths, and
reflect upon the effects of heat in chy-
miftry, we are led to imagine, that al- |
kalis might be entirely deprived of their | :

II'
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air, or rendered perfedly cauftic, by a
 fire fomewhat weaker than that which
 is fufficient to produce the fame change
apon lime ; but this opinion does not
feem agreeable to experience.

THE alkalis do, however, acquire
fome degree of caufticity in a ftrong
fire, as appears from their being more

eafily united with Ipirit of wine after

having been kept in fufion for fome
*.time. For that fluid, which cannot be
tinCtured by a mild falt of tartar, will
foon take a very deep colour from a
few drops of a ftrong cauftic ley. ‘The
circumitances which hinder us from
rendering thefe falts perfeétly cauftic
by heat, are their propenfity to diffipa-
tion in the utmoft violence of the fire,
Elcir extreme acrimony, and the imper-
i M - I
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fe@ion of our common veflels. For,
before the heat becomes very intenfe,
the alkalis either evaporate, or diflolve
a part of the crucibles in which theyi
are contained, and often efcape through i
their pores ; which happens, efpecially’
as foon as they have already acquired

fome degree of additional acrimony, by
the lofs of part of their air.

Tue fufion alfo, which they {o rea-
dily undergo, is well known by chy-
mifts, as a {trong obftacle to the fepa-

ration of the volatile from the fixed
parts of a compound by fire. Accord- |
ingly, in feveral procefles, we are di-
rected to add to the fufible compound |

fome porous fubftance which is inca-
pable of fufion, and will retain the whole

in a fpongy form, thereby to facilitate |
the diffipation of the volatile parts.
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In order to know whether an alkali

~ would lofe a part of its air, and acquire
a degree of caufticity, when expoled,

with this precaution, to the action of 2

ftrong fire, I mixed an ounce and 2

half of fult of tartar with three ounces
of black lead, a fubftance of any the

~moft unchangeable by chymical opera-

~tions. This mixture I expofed, for fc-

veral hours, in a covered crucible, to
' a fire fomewhat ftronger than what 1s
neceflary to keep falt of tartar in fufion.
When allowed to cool, I found it ftill
in the form of a loofe powder; and
taking out one half, T diluted it with
.water, and by filtration obtained a ley,
which, when poured into a folution of
white marble in aqua fortis, precipitated
the marble under the form of a weak

4 ﬂuick-lime : for the turbid mixture gave
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a green colour to the juice of violets,

and threw up a cruft like that of lime-

water ; and the precipitated powder col-

leCted and mixed with falt ammoniac

immediately yiclded the {cent of the vo-
latile alkali.

Lest it fhould here be f{ufpetted,
that the alkaline qualities of this mix-
ture, and of the precipitated marble
were not owing to a lime into which
the marble was converted, but to the
alkali itfelf which was added, it is pro-
per to obferve, that I mixed fo {mall a
proportion of the ley with the folution
of marble, as made me fure, from cer- |
tain experiments, that the whole of the
alkali was fpent in performing the pre~
cipitation, and was confequently con-
verted into a neutral falt by attrating

14
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the acid. The properties therefore of
~ the mixture can only be referred to a
lime, as is indeed fufficiently evident
from the cruft which is peculiar to
lime-water.

I was therefore aflured by this ex-
periment, that an alkali does really lofe
a part of its air, and acquire a degree
of caufticity, by the proper application

~of heat ; but finding, by feveral trials,
that the degree of cauflicity which it
had thus acquired was but weak, and
that the quick-lime produced in this
experiment was exhauftedand rendered
.mild by a fmall quantity of water, I ex-
.PDfﬂd the crucible, together with that
half of the alkali which remained in it,
to a {tronger fire, in order to expel a

larger quantity of air, and render it
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more remarkably cauftic; but the
whole of it was diflipated by the force
of the heat, and the black lead, which
ftill retained the form of a loofe and
fubtile powder, yielded little or nothing

to water.

WE learn then from the above ex-
periment, the reafon why the alkali
newly obtained from the afhes of ve-
getables is generally of the more acrid
kinds of that falt. It never appears
until the fubjeét be converted into athes,
and is fuppofed to be formed by the
fire, and to be the refult of a particu-;
" lar combination of fome of the princi- I-
ples of the vegetable; one of which}
principles is air, which is contained lﬂg
Jarge quantity in all vegetable matters:
whatwér. But, as foon as the finalleft]
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part of a vegetable is converted into
afhes, and an alkali is thus formed, this
falt neceflarily fuffers a calcination,
"during which it is kept in a fpongy form
by the afhes, and fhews a very confi-
derable degree of acrimony, if imme-
'diately applied to the body of an ani-
mal ; but, if the afhes are for any time
expofed to the air, or if we leparate
the alkali from them by the addition

of a large quantity of water and fub-

fequent evaporation, the falt imbibes
fixed air from the atmofphere, and be-
comes nearly faturated withit: Though,
even in this condition, it is generally
more acrid than falt of tartar when this
is prepared with a gentle heat.

Borax has fometimes been referred

to the clafs of alkalis, on account of
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fome refemblance it bears to thdfé falts-:: 3

But it has been demonftrated by ac-
curate experiments, that we fhould

rather confider it as a neutral falt ; that

it is compofed of an alkali and of a par- |
ticular faline fubftance called the feda- ;
tive falt, which adheres to the alkali in -
the fame manner as an acid, but can

be feparated by the addition of any.
acid whatever, the added acid joining
itfelf to the alkali in the place of the
fedative falt. As this conjunction of
an acid with the alkali of borax hap-
pens without the leaft effervelcence,
~ our principles lay us under a neceflity
of allowing that alkali to be perfettly i
free of air, which muft proceed from

its being incapable of union with ﬁxedf |
air and with the fedative falt at the fame
time : Whence 1t follows; that, wcref:_r

o
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we to mix ‘the fedative {alt with an al-
kali faturated with air, the air would

immediately be expelled, or the two
falts in joining would produce an effer-

vefcence. - This I found to be really
the cafe upon making the trial, by mix-
ing a fmall quantity of the fedative falt
with an equal quantity of each of the
three alkalis, rubbing the mixtures well
in a mortar, and adding a little water.
It is however proper in this place to
obferve, that, if the experiménts be
made in a different manner, they are
attended with a fingular circumitance.
If a {mall quantity of the fedative falt
be thrown into a large proportion of a
diffolved fixed alkali, the fedative falt
gradually difappears, and is united to
the alkali without any effervefcence ;

i but, if the addition be repeated {feveral
| N 2
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times, it will at laft be accomparied
with a brifk effervefcence, which will
become more and more remarkable,
until the alkali be entirely faturated
with the fedative falt.

Tris phenomenon may be explained

by confidering the fixed alkalis as not

perfectly faturated with air : And the,

fuppofition will appear very reafonable,
when we recolle&, that thofe falts are
never produced without a confiderable
degree of heat, which may eafily be

imagined to diffipate a fmall portion of

~ {o volatile a body as air. Now, if a
{mall quantity of the fedative falt be
thrown into an alkaline liquor, as it is

very flowly diffolved by water, its par- =

ticles are very gradually mixed with the

atoms of the alkali, They are moft
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ftrongly attratted by fuch of thefe atoms
as are deftitute of air, and therefore
join with them without producing an
effervefcence ; or, if they expel 2 {mall
~ quantity of air from fome of the falt,
this air is at the fame time abforbed by
fuch of the contiguous particles as arc:

- deftitute of it, and no efferveicence ap-

pears until that part of the alkali, which
was in a cauftic form or deftitute of

air, be nearly faturated with the fedative

flt. But if, on the other hand, a large
* proportion of the fedative falt be per-
fectly and fuddenly mixed with the al-
kali, the whole or a large part of the
air is as fuddenly expelled.

Ix the fame manner may we allo ex~
plain a fimilar phanomenon, which oftenv
prefents itfelf in faturating an alkali with:

N 2
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the different acids : The effervefcence
is lefs confiderable in the firft additions
of acid, and becomes more violent as
the mixture approaches the point of
faturation. This appears moft evidently
m making the /a/ diureticus or regene-
rated tartar : The particles of the ve-
getable acid here employed bemng al-
ways diffufed through a large quantity
of water, are more gradually applied to
thofe of the alkali, and during the firft

additions are chiefly united. to thofe
that are freeft of air *,

TuaT the fixed alkahi, in its ordi.
nary fuate, is {eldom entirely faturated
with air, feems to be confirmed by the
following experiment.

* Boerh. operat. chym. procefs, 6.

ol
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T expofed a fmall quantity of a pure
vegetable fixed alkali to the air, in a
broad and fhallow veflel, for the {pace
of two months ; after which I found a
number of {olid cryftals, which refem-
bled a neutral falt fo much as to retain
their form pretty well in the air, and
to produce a confiderable degree of
cold when diffolved in water. ‘Their
tafte was much milder than that of or-
dinary falt of tartar; and yet they feem-
ed to be compofed only of the alkali,

and of a larger quantity of air than is

ufually contained in that falt, and which
had been attratted from the atmo-
fphere : For they ftill joined very rea-
dily with any acid, but with a more
violent effervefcence than ordinary ;
and they could not be mixed with the
malleft portion of vinegar, or of the
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fedative falt, without emitting a fenfible
quantity of air. |

As it now appeared that {everal al--
kaline fubftances have an attrattion for
fixed air, I tried a few experiments to |
learn the relative ftrength of their fe-

veral attractions.

TwENTY-FOUR grains of magnefia in |
fine powder were mixed with five oun-
ces of the cauftic ley in a {mall phiaf,.
which was immediately corked and.
fhaken frequently for four hours. The
ley was then poured off, and the maﬁ-,
nefia wathed with repeated affufions of!
water, and dried. It had loft aboﬂtﬂ
the half of its weight, and, when re -

duced to a fine powder, was readily |

diffolved by acids with an effervelc 2
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which was hardly perceivable: The
alkali had therefore extracted its air.
1 alfo threw fome freth magnefia into
the ley which had been poured off, and
thereby rendered it perfectly mild and
fimilar to a folution of falt of tartar;

fo that it effervefced brifkly with acids.

WrTH an ounce of the mild {pirit of
falt ammoniac, I mixed a dram of mag-

fﬂff 2 in very fine powder which had been

prcﬂouﬂ} deprived of its air by fire; and
obferving that the magnefia had a ten-
dency to concrete into a folid malfs, I
thook the phial very frequently. After
fome days the powder was increafed to
more than double its former bulk;
and, when the phial was opened, the
alkaline fpirit emitted a moft intolerably
pungent fmell. It likewie floated upon
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water, but was not perfe@tly cauftic;
for it ftill yielded fome air when mixed
with acids, and alfo rendered lime-wa-
ter turbid: Neither of which would
probably have happened if I had ufed a
greater quantity of magnefia, or had al-
lowed the mixture to remain a langﬁtf
time in the phial. I now wafhed out
the whole of the mixture into a bowl,
and dryed the magnefia until it loft all
imell of the alkali. It weighed a dram
and fifty-eight grains, effervefced vio-
lently with acids, and therefore contain-
ed a large quantity of air, which had |
been drawn from the alkali by a ftronger |
attraction.

Havine formerly fhewn, tﬁat-ma;g;f :
nefia faturated with air feparates an acid
from a calcarious earth, which it is not
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" able to do after being deprived of its
air by fire; I now fufpected that the
air was the caufe of this feparation, be-

" caufe T found that it was joined to the
~ calcarious earth at the fame time that
ithe _amd was joined to the earth of mag-

g

~ nefia; and imagined, that a pure calca-

' riouscarthmight poflibly have a {tronger
attration for acids than a pure earth

of magnefia.

I therefore diffolved two drams of

| magnefia in the marine acid, and thus

| ' obtained a compound of an acid and of

.;; ‘the pure earth of this fubftance ; fot

the air which was at firft attached to it,

was expelled during the dL{Tulutmn. I

. then added thirty grains | of {trong

quick-lime in exceeding fine powder,

| fhook the mixture well, and filtrated it.
e S |
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The pdwdcr remamning in the paper,

LA

after being well wathed, was found to
be a magnefia, which, as I expefted,
was deftitute of air ; for it was diffolved
by the vitriolic acid without effervef-
cence, and the filtrated liquor contained
the lime united to the acid ; for, upon
dropping {pirit of vitriol into it, a white
powder was immediately formed.

= oy -r ’ :,\;.-q‘r‘u._,_:.;-_glrn_mh-,.h_

WE muit therefore acknoﬁrledge 9 él

itronger attration between the calca-
rious earths and acids, than between];;,
thefe and magngfia : But how does it
then happen, that, if magnefia faturated 1

with air be mixed with a compound of
acid and calcarious earth, thefe two laft, = '
which attralt one another the moft §i
ftrongly, do not remain united ; but ‘% -

the acid is joined to the magngfia, and
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the calcarious earth to the air, which 1t
 attracts much more weakly than it does
the acid ? Is it becaufe the fum of the
forces which tend to jon the magnefia
to the acid, and the calcarious earth to
the air, is greater than the fum of the
forces which tend to join the calcarious
earth to the acid,” and the magnefia to
the air; and becaufe there 1s a repul-

fion' between the acid and air, and be-

tween the two earths; or they are fome

how kept afunder, in fuch a manner as
hinders any three of them from being
united together ?

Tue firlt part of this fuppofition is
favoured by our experiments, which
" feem to fhew.a greater difference be-
~ tween the forces wherewith the calca-

rious earth and magnefia attra& fixed
0 2
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air, than between thofe which difpofe
- them to unite with the acid. The re-
pulfions however hinted in the fecond
are perhaps more doubtful, though they
are {fuggefted in many other inftances
of decompofition ; but the bounds of
my prefent purpofe will not allow me
to enter upon this fubjet, which is one
of the moft extenfive in chymiftry.

We meet alfo with a difficulty with
refpe to the volatile alkali fimilar to
the above. Thus a calcarious earth
that 1s pure or free of air has 2 much

ftronger attraction for acids than a pure
volatile alkali, as is evident when we
mix quick-lime with falt ammoniac
for the alkali is then immediatcly de-
tached from the acid: And agreeably |
to this I found, upon the trial, thata
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pure or cauftic volatile alkali does not
{feparate a calcarious earth from an
acid. Yet, if we mix a mild volatile
alkali, which is a compound of alkal
and air, with a compound of acid and
calcarious earth, thefe two laft, which
attract one another moft ftrongly, do
not remain united ; but the acid is
joined to the alkalt and the earth to the

air, as happens in the precipitation of

a calcarious earth from an acid, by

means of the common or mild volatile
alkali.

I remember likewife a parallel in-
ftance with regard to quick-filver. This
metal has an attra&ion for the vitriolic
acid, and, when joined to it, appears
tmder the form of turbith mineral:
a3 But this attraction is weaker than that

l
v
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of the fixed alkali for the fame acu:f
for if we mix a diffolved falt of tartar

.
%

‘b.
with turbith mineral, the turbith is Cﬂ'ﬂ-;g

verted into a brown powder, and the'
alkali into wvitriolated tartar ; which
change happens the fooner, if the purq.ig
or cauftic alkali is ufed. Yet, if to'a
compound of quick-filver and the tni-:g
trous acid, we add a compound of thc:‘__

ﬁKﬁd alkali and the vitriolic 3c1d or q' |

with it a turbith mineral ; while'the 2 |
kali is joined to the nitrous acid,
it likeways attrats more weakly |

1t does the vitriolic, and is come ted
“into falt-petre, |
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. Of the Cold produced by ecvaperating
Fluids, and of fome other means of
producing Cold ; by Dr WiLLIAM

CULLEN..

\ Young gentleman, one’ of my
pupils, whom I had employed

to examine the heat or cold that might
be produced by the {olution of certain
fubftances in {pirit of wine, obferved to
me, That, when a thermometer had
been immerfed in fpirit of wine, tho’
the {pirit was exactly of the tempera-
ture of the furrounding air, or {ome-
what colder ; yet, updn taking- the
thermometer out of the fpirit, and {uf-

3 pending it in the air, the mercury i

the thermometer, which was of Farens-

P
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heit’s conftrultion, always funk two or
three degrees. 'This recalled to my
mind fome experiments and obfervati-
ons of M. de Mairan, to the fame pur-
pofe 3 which I had read fome time be-
fore. See Differtation Sfur la glace, edit.
1749. p. 248, et feg. When I firft read
the experiments of M. de Mairan in the
place referred to, I fufpected that wa-
ter, and perhaps other fluids, in evapo-
porating, produced, or, as the phrafc |
15, generated fome degree of cold. The
above experiment of my pupil confir-,
med my fulpicion, and engaged me to
verify it by a variety of new trials.

I began by repeating the experiment
with {pirit of wine ; and found, when
I had taken the utmoft care to have the
fpirit exally of the temperature of the
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air, that conftantly however, upon taking
the thermometer out of the {pirit, the
mercury funk feveral degrees, and m-
deed continued to fink fo long as the
ball of the thermometer continued wet
with the fpirit of wine. 1 found alfo,
when the ball began to dry, and the
mercury to rife again in the ftem of the
thermometer, that, if the ball was again
dipped into the {pirit, and immediately
‘taken out, the mercury in the thermo-
meter might be again obferved to fink;
._ and that thus, by repeated dippings,
‘- thc cold produced might be rendered
very remarkable, The cold produced
was alfo obferved to be {till greater,
when, between each dipping, the ther-
mometer was moved very nimbly to
~and fro in the air ; or if, while the ball
~ was wet with fpirit of wine, it was
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blown upon by a pair of bellows, or in- -
deed if the air about the ball was other-
wife any how put in motion. If any'
of thefe means for putting the air in
motion are employed, the repeated .
moiftenings of the ball of the thermo-
meter may be performed by dipping it |
mto the ipirit of wine. But, when a,
eertain degree of cold has been produ- -
ced by a firft dipping, that is apt to be
diminifhed by dipping again into the
warmer {pirit ; and therefore the ther- .
mometer ought either to be dipped in- |
to the {pint, and taken out again very -
quickly, or, what is {ftill better, the ball
of the thermometer ought to be moi- |
ftened by a feather that has been dipped |
into the fpirit of wine. By taking thefe |
methods, I have, by fpirit of wine, |
made the mﬁrcuryf"lni the thermometer

.*-‘
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fink from 44 degrees to below the
freezing point; and, by employing
fome other fluids to be mentioned by
and by, I have produced a finking of
the thermometer much more confider-
able.

In maliing experiments of this kind,
it 1s to be obferved, that the cold pro-
«duced is of very fhort duration. On
this account it is not proper to employ

a thermometer inclofed in a glafs tube;

and it is neceflary to employ one having
" 2 fmall ball, which may render it more
fenfible. But, as a fmall ball occafions
+the divifions of the fcale to be the
{dmaller, a thermometer filled with quick
ilver is not fo proper for thefe experi-
“ments, as one filled with {pirit of wine ;
having at the fame_iime both a {mall

|
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ball and a flender ftem. What beft off
all thews the cold produced, and is in-
deed, with refpeét to feveral fluids, quit

neceflary, is an air thermometer. “Lhis

too will be rendered more convenient.

by having the upper part
of the tube bent as in the
figure annexed, o that

the ball may be moi-

{tened without the k-

quor’s running down up- §
on the ftem and {cale.

I have entered into this detail fon|
the {ake of thofe who may defire to re
peat my experiments. Having nows
faid enough on the manner of making
them, 1 go on to obferve, that in thig
way 1 have examined a great variet}|
of fluids.  Sych as,
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The quick-lime [pirit of fal. ammoniac,

The ather of Frobenius, |

The nitrous ather,

‘The wolatile tinclure of fu@éur,

Spirit of wine, .

Spirit of fal. ammoniac made with the
fixed alkali,

Brandy,

Wine,

Vinegar.

Water,

Qil of turpentine,

Oil of mint,

il of pimento.

By each of thefe employed to moi-
ften the ball of the thermam;ter,‘ {fome
- degree of cold i1s produced. I dare not
however at prefent determine exadtly
- what is the finking of the thermometer

Mo :
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- produced by each. Fer this purpofe,

it would be neceffary to repeat the trials

often and with precifely the fame cir-
cumitances at each time: Which I find
to be very difficult. In the mean time
I have endeavoured to give a notion of
the comparative power of thefe fluids

in producing cold, by the order in which

- 1 have fet them down ; having men-

tioned that fluid firlt which feemed to

me to occafion the greateft finking of
the thermometer, and the reft follow

in order as they feemed to occafion lefs

and lefs.

From the above enumeration I ima- |
gine it will appear, that the power of

¢vaporating fluids in producing cold,
is nearly according to the degree of vo-

latility in each. If to this we join the

L.
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- prehend, and that, in thefe already
tried, the cold produced feems to de-
pend more on the volatility of the ag.
gregate than on the nature of the mixt ;
I was ready to conclude, that all fluids
whatever would, in evaporating, pro-
duce cold. But I have found a feem-
g exception. When the ball of the
thermometer is moiftened with any of
the foffil acids, a confiderable degree of’
heat is produced. It is however to be
doubted, if this affords an exception.
We know that thefe acids attra® wa-
ter from the air; and alfo that thefe
acids, ,mixed with water, always pro-
duce heat : It may therefore be fup-

poled, that the heat produced by moi-
ftening the ball of the thermometer with
thefe acids, is to be imputed rather to
their mixing with the water of the air,
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than to their evaporation fingly. Thig
perhaps cannot be pofitively determined
till the evaporation of thefe acids, in a
very perfe&t vacuum, is examined ;
which I have not yet had an opportunity
of doing. In the mean time, I have
made an experiment which I think is
‘to the purpofe. To one part of ftrong
acid of vitriol, I added two parts of
fpring-water. When this mixture, which

produces a great degree of heat, was

returned to the temperature of the air,
I ufed it for moiftening the ball of the

thermometer, and found it produced a
denfible degree of cold, and feemingly
- a greater than water alone would have
~done. I need not here oblerve, that
. the mixture I ufed was ftill a very acid

~ liquor, only fo much faturated withs wa-
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from the air. Whether it would not
have had the fame effet, tho’ lefs di-

luted, I have not had time to examine.

The experiment,- as it {tands, tends to
prove, that the heat produced by acids,

applied to the ball of the thermometer,
1s owing to the mixture of thefe with
the water of the air; and therefore,
it is {till very probable, that all fluids,
which do not immediately affect the
mixture of the air, will, in evaporating,

produce cold.

WHEN 1 had proceeded thus far, I
began to confider, whether the cold
produced in the above experiments
might not be the effe@ of the mixture
of the feveral fluids with the air ; and
that therefore, to a lift of cooling mix-
tures and folutions which I was then
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making up, I fhould now add the fe-
veral folutions made by the air. By
one who fuppofes the evaporation of
fluids to depend upon the adion of the
air as a menftruum, this would be rea-
dily admitted ; but, as [ knew that fluids
evaporate in vacuo as well as in the air,
I refolved to fufpend my opinion, till
I thould repeat my experiments in an
exhaufted receiver. |

In profecuting thefe, a number of
new, and, to me, curious phanomenag

have prefented themfelves ; fo many,

~that I find the experiments muft be

often repeated, and much diverfified,
before 1 can give the fociety a proper
account of them. In the mean time,

- 1 fhall give you the following facts al-

ready fufficiently verified.
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A thermometer hung in the reeeiver
of an air pump, finks always two or
three degrees upon the air’s being ex-
haufted. After a little time, the ther-
mometer in vacuo returns to the tem-
perature of the air in the chamber,
and, upon letting air again into the re-
ceiver, the thermometer always rifes two
or three degrees above the temperature
of the external air.

WHEN a veflel containing fpirit of
wine, with a thermometer immerfed in
it, 18 fet under the receiver of an air-
pump ; upon exhaufting the air, the
mercury in the thermometer finks fe-
veral degrees. It becomes more efpe-
cially remarkable, when the air in any
plenty iffues out of the fpirit of wine.
As the fpirit continugcs long to give out
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exhaufting the receiver, the. fluid gave
out a great quantity of elaftic air; and,
while this happened, the mercury in
the immerfed thermometer funk very

~ faft, and to a great length. In our trials,

it generally funk below the fcale appled,
{o that we could not meafure exadtly
how far. In one experiment, before
exhauﬁ,ing the receiver, the thermome-
ter had ftood at 5o degrees, and, after
exhaufting, we could judge very cer-
tainly that it funk below 20. In an-
other experiment made with the ni-
trous =ther, when the heat of the air
was about 53 degrees, we fet the veflel

_ containing the sther in another a little

s

larger, containing water. Upon ex-
haufting the receiver, and the veflels
remaining for a few minutes /7 VACUO,
we found the moft part of the water

R 2
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Lxtralt of an Order of Council,

HI S Majefty, having confidered a Memorial pre-
fented to the council by the prefident of
the college of phyficians, intimating that they have
with great care, pains and induitry, revifed, cor-
rected, and reformed a book called Pharmacopeia
collegis regalis medicorumLondinenfis, has thought fit,
by and with the advice of his moft honourable pri-
vy council, to charge and command all apothecaries
and others, whofe bufinefs it is to compound me-
dicines, or diftil oils or waters, or make other ex-
tracts, within England, Wales, or Berwick upon
Zweed, not to compound or make any medicine,
or medicinal receipt or prefcription, or diftil any
oils or waters, or make other extrals that are in the
faid London Pbarmacoparia, in any other manner
or form than is prefcribed in the faid book, cor-
rected and reformed as aforefaid, and according to
the weights and meafures therein limited, unlefs by
the fpecial diretion or prefeription of fome learn-
ed phyfician; and declares that all offenders to the
contrary {hall not only incur his majefty’s juft dif-
pleafure, but be profecuted with the utmoft feve-
rity of the law. W. Sharpe.

Prefent the King’s moft excellent Majefty.

Archbp of Canterbury.  Earl of Harrin gton.
Lord Prefident. Vifcount Torrington, -

Lord Privy Seal Lord Cornwallis.
Lord Steward. Lord Bathurit.
Lord Chamberlain. Lord Hobart.
Duke of Bolton. | Lord Monfon.
Duke of Arayll. Lord Sandys.

Duke of Newcaftle, "Mr Vice Chamberlain.
Earl of Chefterfield. Sir William Yonge.
Eail of Cholmondeley.  Sir fohn Norris.

kail of Stair. Wiiliam Pitt, Efgs



