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XXI. Experiments and Obfervations to inveftigate the Compofition

of James’s Powder. By George Pearfon, M. D. F. R. S.3
communicated by Sir Joleph Banks, Bart.P. R..S.

Read June 23, 1791.

VHE medicine upon which many phyficians principally’

depend in the cure of continued fevers is JaAMES’s Pow-

der 5 but, although it has been very extenfively ufed above

thirty years, the public have not, I believe; been informed
of the particular nature of this fubftance. ‘This powder was:
originally a patent medicine; but it is well known that it can-
not be prepared by following the direftions of the fpecification:

in the Court of Chancery.. Prefuming that I have made fome:
experiments and obfervations which may explain the nature.
and- manner of preparing this medicine, and, perhaps, may

extend the hiftory of antimony ; I beg leave to have the honour
of prefenting an.account of them to the Royal Society..

Senfible properties of JAMES’s Powder..

Some parcels of this preparation are white, but in general it
has a yellowith caft; and this thade is more evident in fome

fpecimens than in others. . It is faid, that this powder cannot,.

in general, be made at different times of precifely the fame

{hade of yellow or degree of whitenefs. Sometimes with the:
aid of a lens'a few very fmall fthining fpicula are {een mixed:
with. powder.  When prefled between the fingers it feels:

{mooth,,

The Royal Society is collaborating with JSTOR to digitize, preserve, and extend access to 2
Philosophical Transactions of the Royal Society of London. STO R

www.jstor.org



318 Dr. PearsoN’s Experiments and Obfervations

fmooth, with fome rather rough particles, and it is gritty in
the mouth., Moft parcels at firft are taftelefs; but in about a
minute there is a flight brafly tafte. It is perfectly inodorous.

Spectfic gravity.

This powder feels much heavier than any of the common
earths and ftones in a pulverized ftate. One of the phials,
nearly full, in which it is fold, reckoned to hold a quantity
equal to twelve packets, or 480 grains, contained 470 grains
troy weight of Jamgs’s powder. This phial, filled with dif-
tilled water to the fame height that it had been by the powder,
was found to contain nearly four drachm-meafures, or about

240 grains, of this liquid *.
Effels of fire.

(a) The exterior part of the flame of a candle applied, by
means of the blow-pipe, to about one, two, and three grains
of James’s Powder on charcoal, and alfo in the {poon, only
made it yellowith while hot, but, on .cooling, this colour difap-
peared. The interior and hotteft part of the blue flame turned
this powder yellow, and when continued fo as to ignite 1t, a
white inodorous fume or vapour arofe, which foon ceafed;
and though the heat was continued, the powder neither ap-
peared to diminith nor melt; but, on cooling, a flightly co-

% After this Paper had been read, an experiment, in a different manner, was
made to afcertain the {pecific gravity of this powder,  The quantity which nearly
filled a phial weighed‘ 437 grains ; and filling the fame phial, to the fame height,
with diftilled water, the temperature of which was 65°, the water weighed 250,2
grains. The rexfon of the variation in thefe refults, in making ufe of different
parcels of this medicine, will be obvious, from the following account of its

preparation, and the great difficulty of determining, with accuracy, the {pecific

gravity of powders,
hering
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hering white folid, about three-fourths of the original weight
of the powder, was left. If the flame was fuddenly with-
drawn, as foon as the white fumes appeared, they afcended
with a kind of revolving motion.

(6) Two grains of this powder, mixed with about three of
pulverized tartar, being expofed on charcoal to flame applied
by the blow-pipe, the mixture turned black, boiled, and fwelled ;
and by continuing to apply the flame, the coaly matter of the
tartar difappeared, a part of the mixture fufed, and in that
ftate feveral fmall, filvery, apparently metallic' grains were
perceived. On cooling, they were feen with the naked eye,
or with a lens, adhering to an irregularly figured, partially
melted, whitith mafs. On a fecond application of the flame,
thefe metallic globules difappeared.

(¢) James’s Powder, with glafs of phofphoric acid, melted
into an opaque yellowifh globule while hot, which on eooling
grew whitifh.

(d) This Powder, with feveral times its weight of melted
borax, afforded a colourlefs tranfparent glafs while fluid; but,
on adding a larger proportion of powder, the globule turned
opaque, and when cold became of a milky whitenefs. As
- the James’s Powder mixed, or melted, with the fufed falt, flight
explofions were feveral times heard.

(e) With foffil alkali, in the {poon, this powder apparently
fufed, and afforded a colourlefs tranfpérent fluid in a ftate of
rotatory motion; but on cooling it grew opaque, and had a
horny appearance.

(f) 100 grains of this powder in a two-inch Englith cru-
cible, the cover of which was luted on it as clofely as poflible,
were expofed above two hours'to a fierce fire in a melting fur-
nace, On breaking this crucible, when cold, the powder was.

5 found
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found changed into an entire very hard white folid, receiving
its figure from the veflel, and weighed 95 grains. On break-
ing this hard folid, the lower part of it feemed to be witrified,
or in a ftate of enamel ; and being powdered, it afforded a much
whiter powder, and of greater {pecific gravity, than before, The
degree of fire denoted by WEDGWo00D’s pyrometer was 166°.
Thefe experiments indicated the prefence of a metallic calx,
a part at leaft of which was that of antimony, mized with

earthy matter,

Experiments with different menfirua applied to James’s Powder.

1. With water.

300 grains of this powder were digefted for feveral hours in
twenty-feven ounces of diftilled water, and then boiled for one
Lour. Wohile boiling the water appeared milky 5 but in half a
minute’s time, after withdrawing the lamp over which it boiled,,
the liquid became nearly clear, and the fediment depofited was
apparently the powder undiminifhed in quantity, and in other
refpeéts unaltered. 'While hot the liquid was decanted upon a
filter of feveral folds of paper previoufly weighed, through
which twenty ounces of quite clear liquid, like water, readily
- pafled.  Very little powder could be perceived on the filter ;
but when it was well dried, it weighed fourteen grains more
than before the experiment. The filtered liquor was taftelefs.
In about three quarters of an hour it grew {lightly zurtid, and
in ten minutes after became milky. On ftanding eight days
longer, the milkinefs diminithed, and a {mall quantity, per-
haps four grains, of clofe white fediment, firmly adhering to the
fides of the veffel, were depofited. A little of this flightly

~milky fluid being made hot, it grew quite clear, and on cooling
7 turned
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turnied milky as before, or depofited a fediment ;. therefore,
this milkinefs depended on cold water diflolving a fmaller
proportion of James’s Powder than hot water. The whole of
the filtered milky liquor was poured upon a filter as before,
through which it pafled without any diminution of its turbid
appearance ; and, on drying, the filter was found to have in-
creafed only a quarter of a grain in weight. Some of the
vapour that arofe during the ebullition being condenfed was
found to be pure water.

On a repetition of this experiment the phznoemena above
related were always obferved; but the f{emi-vitrified JAMES’s
Powder above-mentioned (f) afforded a much lefs milky fluid
and fediment than the powder ufed in the preceding experiment:

In order to .determine the kind of fubftances in .water
after boiling in it James’s Powder, the following re-agents
were added to the above filtered liquor. -

1. Acid of fugar fometimes occafioned immediately more
turbidnefs, and at other times tranfparency was inftantly pro-
duced ; but in all cafes, on ftanding, more fediment fell than
from the filtered liquor alone.

2. Muriated barytes in about an hour rendered this liquid
evidently more turbid, and on ﬁandmg more fediment was
depofited than from the filtered liquid to which nothing had
been added. :

- 3. Lime-water occafioned immediately a curdy appearance.

4. Infufion of turnfole was fometimes turned to a flight
red; butin general it was not altered in colour.

5. Nitre of filver produced in a few hours a flight fediment.

6. Pruffianated alkali of tartar occafioned no alteration im-
mediately, nor for four days after adding acetous acid to this
mixture,

Vor. LXXXI. Ua 7. Mild
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7. Mild alkali of tartar, and likewife mild foffil alkali,
though boiled in this liquor, did not occafion any additional
precipitation.

The fediment that fell, on merely ftanding, from the above:
filtered liquid, was next examined.

1. It did not diffolve in 100 times its weight of boiling hot
concentrated acetous acid; nor, »

2. Was it apparently ated upon. by boiling with mild alkali
of tartar; for, after decanting the clear Liquid'.of this mixture,
the fediment from it was not diflolved by a large quantity of -
acetous acid, but readily by marine acid.. ,

3. This fediment immediately difappeared on pouring upon
it a much {maller quantity of marine acid, and alfo of acid of
nitre, than had been applied of acetous acid, without any folu=
tion enfuing. : ‘

4. To one portion of this folution in marine acid juft
mentioned, was added gradually lixiviom of alkali of
tartar ; after the effervefcence had ceafed to- be produced, the:
firft drop occafioned-a turbid appearance, and the liquid did not’
grow clear again on adding a large proportion of vinegar to:
make 1t four. ;

5. Another portion of this folution in marine acid,.
being boiled to ecarry off the fuperabundant acid, was
poured into a large proportion of lime-water, by which it was.
rendered cloudy, and did net become clear again on adding,
concentrated acetous acid to make it four.

6. To a third portion of this folutieh in marine acid, from
which the redundant acid had been carried off, twenty drops of
Pruffian alkaline lixivium were added, which immediately
turned it of a bluith caft without difturbing its tran{parencys.
and, after ftanding four days, a fmaller quantity of pale blue

{ediment
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dediment was depofited than had fallen from a quantity of
«diftilled water equal to ‘this muriatic folution, to which had
been added twenty drops of this Pruffian alkaline lixivium, and
«one-fourth part of a drop of muriated antimony. The fame
Pruffian alkali mixed with vinegar, on ftanding, turned bluith,
-but depofited nothing.

7. Though the fediment that fell in the filtered fluid, p.
320. on merely ftanding, diflolved in the nitrous acid as above
mentioned; ‘yet, when this acid was added in a f{maller
'proportion, butto render:the mixture four, a partial folution
-only:teok place. On adding, however, a very {mall quantity
-of marine acid, the folution was total, and with lefs fuper-
.abundance of this menftruum than of the nitrous acid in
which a part:remained undiffolved. This folution

(¢) With water depofited Algaroth powder:

(6) With Pruffian alkali turned bluith, and, on ftanding, =
#dmall quantity of fediment took place.

i(c) A bright plate of copper, immerfed in this {folution,.
«did-not appear to be at all whitened, or rendered paler.

(4) Muriated :barytes :rendered this folutien wery turbid
infiantly.

(¢) Acid of fugar preduced no change, except in two or
ithree days avery minute portion of fediment; but the faccha-
rated foda immediately occafioned a flight precipitation.

(f) Alkali -of tartar, fully aErated, rendered this folution
lightly turbid ; but cauftic mineral alkali induced no change.

(g) Lime-water, in a {mall proportien, did not affeét the
tranfparency ; but in a darger produced copious clouds.

The James’s Powder which afforded the folution in water,
'on which the expenments above related were made, was
boiled a fecond time in eighteen ounces of diftilled water for

Uuz twe
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two hours. ‘The decanted and filtered liquid on cooling grew
lefs turbid than before, p. 320. and depofited lefs fediment.
The filter, on drying, was found to have gained ten grains,
though very little powder could be feen upon it.  The
experiments above related, were made on this filtered
liquor, and in a {lighter degree the fame appearances were
obferved. 7

The James’s Powder remaining after thefe experiments,
being well dried, weighed 260 grains, and therefore was found
to have loft 40 grains, partly by folution in water, but ftll
more by its adhering to the filters.

I wifhed to know the proportion in which James’s Powder
diffolved in water; and therefore evaporated, in a very thin
light glafs pan, previoufly weighed, twenty-four ounces of
the filtered liquids, p. 320. and p. 324. Very little precipita-
ted matter appeared till nearly the whole of the liquor was
cvaporated ; and, when the whole was carried off, a taftelefs:
whitith, leafy, or mica-like fediment, but in fome parts black,
was left, that weighed fix grains. This fediment required.
above ' roo times its weight of hot water to diffolve it. It was
boiled in goo times its weight of diftilled water, and it paffed:
through feveral folds of filtering paper rather turbid even'while
hot; nor could it be rendered clear by repeated filtration:
through paper. This-filtered liquid,

(a) With infufion of turnfole and turmeric, betrayed no
alkaline fubftance, nor decifively any acidity.

(4) Lime-water rendered it curdy ; and on adding vinegar,
it grew milky.

(¢) With acid of fugar it grew clear; but, on flanding,
‘was more turbid than before,

(4) Salited
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(d) Salited barytes made it inftantly turbid.

(¢) Alkalies, mild and cauftic, induced no change.

(/) Pruffian alkali produced only a clear greenith colour,
after the addition of vinegar, and long ftanding.

(g) A very fmall quantity of marine acid rendered it quite
clear; but it required - much more nitrous acid to produce this
effe; and this mixture did not whiten Colppex

() With nitre of filver the filtered liquor turned of a
fomewhat bluith hue, and afterwards curdy.

The undiffolved matter that remained on the filter, p. 524.
1. 22. above mentioned, appeared, on examination, to be the {fame
kind of fubftance, with a larger proportion of iron, as that
which was diffolved by water, the experiments on which have
been juft mentioned. In particular, it afforded Algaroth
powder, but did not whiten, in the fmalleft degree, a copper
plate. . '

The following conclufions may, perhaps, be juftifiably
drawn from thefe éxperimenté on James’s Powder with
water. |

1. That the Whole, ora part, is foluble, or at leaft may be:
fufpended, in about 2000 times its weight of pure water cold ;;
and in about half this quantity of boiling water.

2. That this folution contains calcareous earth united to an.
acid, or fome other fubftance, from which it cannot be dif-
united by cauftic or mild fixed alkalies; therefore, the preci-
pitation by muriated barytes cannot be. referred to vitriolated:
lime. ’ _

3. That this folution contains a metallic calx, a part of
which at leaft is that of antimony uncombined, or at leaft not

united to any acid with which it forms a compound: foluble in:
water.

(U3 )
|8
(¥, )

4 That
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4. That the {ubftance in the nitrous folution of the part of
James’s Powder that had been diffolved in water, which pre-
cipitates lime from lime-water, and which precipitate is not
foluble 1n a large quantity of vinegar, is, probably, phofphoric
acid from phofphorated lime decompofed by nitrous acid.

The precipitation by muriated barytes and nitrated filver
could not be from vitriolic and marine acids confiftently with
the preceding experiments 3 and I could not have conjeGtured
what was the ingredient in JamEes’s Powder which occafions it,
if I had not found, that muriated barytes is not only a teft of
vitriolic but of phofphoric acid united to lime and alkalies;
and the acid of phofphorus will alfo produce a turbid appear-
ance with nitrated filver. The calx of iron, in the above
experiments, is in perhaps too {mall a quantity to be confidered
an any other light than as an accidental fubftance, |

II. With acetous acid,

‘The 260 grains of JAMEs’s Powder, remaining after boil«
ing 3oo grains of it in diftilled water, and after the una-
voidable wafte of it in the abeve experiments with water,
were put into a tubulated retort that would contain feur ounce-
meafures, on which were poured three ounces of concentrated
acetous acid, the fpecific gravity of which was as 106 to 100,
the neck of the retort being immerfed in quickfilver, and the
tubulated part being immediately clofely ftopped. No effer-
vefcence was perceived ; nor did any elaftic fluid rife during
twenty-four hours into an inverted veflel of quickfilver; and
when heat was applied to boil the acid, nothing but the com-
mon air of the retort and a little water and acetous acid came
over.

7 This



ont the Compofition of JaMEs’s Powder, 327

"This mixture of acetous acid and powder being poured,
wile hot, on a filter of two folds of paper, a clear and co-
lourlefs liquid paflfed through, that remained fo, when cold,
without any fediment. The filter, with the powder upon it,
being well. dried, weighed ten grains more than the fum of
their weight feparately before the experiment ;- but the powder
being carefully {craped off weighed only a little more than 240
grains, and appeared to have fuffered no change in its pro-
pernes. | |

This filtered liquor was fubjeted to diftillation ; it remained
clear till about half of it had come over: but then it became
rather turbid, and grew more fo to the end of the diftillation,
There remained in the retort apparently four or five grains of
brown fediment, that adhered very clofely to the bottom and
fides of it, nearly half as high as the liquid reached.

ift, This acetous acid, in which James’s Powder had
been boiled, and afterwards diftilled, was found to contain
no earth, falt, or metallic matter: nor did the acid itfelf
appear to be altered in its chemical qualities.

2dly, The refiduum in the retort had no tafte. It did not
appear to diffolve by trituration in one ounce of diftilled water,
nor in lixivium of alkali of tartar, mild or cauftic. After
. boiling this refiduum in one and a half ounce of water, part
of it fecemed to be diffolved ; and this folution being filtered
was examined with the following re-agents.

(@) Acid of fugar rendered it turbid, and tranfparency dxd
not enfue on adding 2 further quantity of this acid.

(6) Muriated barytes produced a confiderable turbidnefs,
which was not removed by adding concentrated, acetous acid.

(¢). Nitrated filver induced a flight turbid appearance.

(d) Mild alkalies induced no vifible change. |

(¢) Pruflianated
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(¢) Pruffianated foffil alkali occafioned a very flight opal
coloured appearance, and after ftanding fix days a very {mall
quantity of whitith fediment was thrown down, which dif=
folved on concentrated acetous acid being added, and the liquid
turned greenith; but, after ftanding, a little greenith fediment
was depofited, not, however, apparently more than was produced
by a mixture of this Pruffian alkali, acetous acid, and water. :

(/) Phofphorated foffil alkali produced no turbidnefs or
precipitation on ftanding a week; but on the addition of ;%5
gr. of nitrated mercury (which had been made by fully
{aturating the nitrous acid with mercury) the mixture grew
inftantly thick, and depofited a copious white fediment.

3dly,' The remainder of the refiduum, in the retort
above mentioned to have been left after diftilling to dry-
nefs acetous acid in which JamEes’s Powder had been boiled,
did not totally diffolve in a large proportion of nitrous acid
diluted ; but was wholly taken up on adding a little marine
acid. A great part of the fuperabundant acid of this folution
being carried off by evaporation, it was examined with the

following fubftances.
(«) Adding a little of it to a large proportlon of water,

milkinefs enfued.
(6) The {ame appearance took place with'a large proportion

of lime-water.
(c) A turbid bluith colour was produced on adding Pruffian
mineral alkali, and on ftanding a bluith fediment took place.
(d) A polilhed copper plate was not at all whitened by im-
merfion in this folution; but, on adding to it 2 of a grain
of nitre of mercury, the copper was rendered paler coloured.
The deficiency of twenty gramns of powder in thefe

experiments with acetous acid muft be afcribed partly to the

2 {olution
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flution in this menftruum, and fill more to the wafte in
the raper filter, and to its adhering to the retort when firt
boiled.

‘Thefe experiments indicated the fame kind of fubftances as
the experiments with water, namely, calcareous earth in a com-
bined ftates phofphoric acid; calx of antimony and of iron. Itap-
pears alfo, that James’s Powder is either wholly or partially folu-
ble in about zoo times its weight of concentrated acetous acid,

1. With nitrous acid.

"T'he 240 grains of powder remaining after the experiments
with acetous acid, p. 327. were digefted in the cold twelve
hours, in three ounce meafures and a half of purified and con-
centrated nitrous acid, diluted with four ounces of pure water, -
and then diftilled with a gentle heat till there remained about
two ounce meafures. After ftanding twenty-four hours, about
one ounce and a half of clear liquid, which was very corrofive
and acid, was drawn off by means of a fyphon. The turbid
liquid and clofe white fediment remaining, being mixed with
one ounce of diftilled water, were poured upon a filter of pa- .
per, and hot diftilled water was repeatedly poured upon this
filter till it paffed through almoft taftelefs. The firft portions
of the filtered liquid, in quantity ten ounces, being mixed toge-
ther, were fet to evaporate in a glafs pan. As {foon as the
liquor grew hot, the turbidnefs difappeared 3 and as the evapo-
ration went on, firft clouds, and afterwards portions of fedi-
ment, appeared in a clear liquid. The evaporation being con-
tinued nearly to drynefs, a white, porous, or cellular cake
was left, that weighed 129 grains, The liquid obtained

Vor. LXXXI. XX : by
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by diftillation from the folution which left this mafs was found
to be merely diluted nitrous acid.

The refiduum left on the filter which had refifted {folution in
nitrous acid, being well dried, weighed a little more than 142
grains. ‘This refiduum was digefted, and boiled as before in
nitrous acid 3 and this menftruum, diftilled from the refiduum,
being evaporated to drynefs, afforded 6,5 grains of a whitith
mafs. The refiduum left on the filter after this fecond application
of nitrous acid, being well dried, weighed 132 grains.

The mafs of 129 grains, left on'evaporation of the above folution
of JamEes’s Powder in nitrous acid, in a few hours began to deli-
quefce, efpecially at the edges. Some of the deliquefcing part
of the mafs was diflolved in one ounce and a half of water,
forming an opal-coloured folution, with a white fediment.
"This opal-coloured folution being filtered was examined.
~ (4) It rendered lime-water milky ; and the milkinefs did not
difappear on adding concentrated acetous acid, but readily on
pouring into the mixture a little acid of nitre.

(6) It turned thick and white, and foon depofited a copious
fediment of white matter, with a few drops of nitrous folu-
tion of mercury ; and became turbid alfo with nitrated filver.

(¢) With muriated barytes it became very turbid, and re-
mained fo after adding acetous acid ; but grew clear again on
‘adding nitrous acid..

- (d) Acid of fugar produced a turbid appearance.

{(¢) Cauftic volatile alkali produced very little precipitation ;
but a copious one took place with mild alkali of tartar; which
precipitated matter, after decanting the clear folution, was
nearly all diffolved by acetous acid, and the remainder was
readily taken up by the marine as well as by the nitrous

acid,
(f) Pruflian
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@) Pruffian alkali occafioned a light blue colour, but no
turbid appearance till the mixture had ftood feveral days, which

31
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was then {light,

() No change of colour was produced on a copper plate.

A little of the foft and deliquefcing part, juft mentioned to
have taken place at the edges of the folid mafs, tafted bitter
and four. It melted under the blow-pipe into a horny kind
of globule; but the dry part of this mafs could not be fufed
by this means.

This ounce and a half of folution being confumed in thefe
trials, the fame quantity of boiling diftilled water ‘was poured
on the precipitate or part not diffolved by this quantity of
water on the firft affufion. After ftandingand boiling, the
precipitate appeared to be but little diminithed. The clear
liquid did not as before render lime-water turbid ;> but a preci-
pitate enfued with nitrated mercury, which on comparifon
was found to be a more delicate teft of phofphoric acid than
Iime-water. ‘This folution alfo, by this fecond affufion of
water, did not as before grow thick with mild alkali of tartar,
nor blue with Pruffian alkali. The fediment, undiffolved by
thefe two applications of water, did not totally diffolve ina
fuperabundant quantity of nitrous acid; but completely and
immediately in a {maller quantity of marine acid; and this
{olution in marine acid, with a large proportion of water, pro=
duced milkinefs; with Pruffian alkali, it turned of a deep blue
colour; it did not whiten copper; faccharine acid and falited
barytes only flightly difturbed its tranfparency.

By thefe experiments I found the folution of JaMmEs’s
Powder in nitrous acid contained, probably, a pretty confi-
derable proportion of calcarcous earth united to both nitrous

XXz and
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and phofphoric acid; a little phofphoric acid in a fiee ftate s
and a finall proportion of calx of antimony and of iron.

Ninety graius of the drv part or the above mafs of 129
grains, p. 529. were repeatedly triturated and digefted in alco-
hol till almoft nothing was taken up by it. This folution,
being filtered, was evaporated to drynefs, and afforded 20
grains and a half of a fine white falt, very bitter, which, ow
expofure to the air, foon became liquid, but very turbid.

The powder that had thus ceafed to yield any. thing further
to alcohol was repeatedly triturated and boiled in pure water,.
till the liquid paffed taftelefs through the filter ; and the filtered
Hquors, being evaporéted“, left eight grains mors of a lefs bitter
and lefs deliquefcent {ubftance than that froee alcoholl. Part
only of thefe cight grains was foluble readily in water; and
they appeared to be a mixture of the faline matter diffolved i
alcohol, and of the infoluble refiduum in that menftruum.

The powder remaining on the filter after thefe folutions in
alcohol and water being dried, weighed nearly 59 grains. It
was white and taftelefs.

I next examined thefe products more particularly 5 and jfirf
the twenty grains and a half which had been diffolved i
alcohol.

(4) With a large proportion of water it produced a rather
turbid appearance, and, after ftanding, a fediment of calcareous
earth was depofited.

(6; This. laft folutien («) being filtered, with mild alkalies
grew very thick, and depofited a fediment that was readily
taken up by acetous acid. - ,

(¢) With cauftic volatile alkali its tranfparency was fcarcely
difturbed.

(@) With acid of fugar it became thick and white; and

' (¢) White
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(¢) White as cream of milk with phofphorated mineral
alkali; the fediment from which mixture did not diffolve in
a quantity of boiling water that would have diffolved vitriolated
lime, norin vinegar, but was readily taken up by nitrous acid.

(/) The tranfparency of nittated and muriated barytes was
fcarcely difturbed.

(g) It turned infufion of turnfole red.

(4) A little of the deliquefcent falt above mentioned, that
had been diflolved in alcohol, being made nearly dry, on
adding to it a mixture of alcohol and acid of vitriol, vapours
of nitrous ether were detached with ebullition

() With lime-water it produced a flight fediment.

(k) With Pruffian alkali at firft a pale green colour, and
afterwards a blue colour was produced ; but without any preci-
pitation on ftanding.

{7) This fubftance, which had been diffolved in alcohol,
was infufible under the blow-pipe ; and after being heated red-
hot on charcoal it was no longer foluble in water. Being fur-
ther examined, it was found to be merely calcarecus earth.

This foluble part then in alcohol appeared to be nothing but
nitrated lime, with fome traces of calcined iron.

Secondly, The 59 grams of powder, not foluble in alcohol,
were examined.

(4) A mixture of vitriolic acid and alcohol detached from
this powder no nitrous ether, nor any vapour that formed
white clouds with volatile alkali. .

(4) 1t did not effervefce, and required above 220 times its
weight of concentrated acetous acid to diflolve it.

(¢) Under the blow-pipe it emitted no {mell or fume, and
with great difficulty melted imperfe@ly, affording an irregular
figured, horn-like, opaque mafs.
| | () It
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(d) Tt was not diminifhed or altered in its properties by
boiling in lixivium of alkali of tartar.

(¢) Nitrous acid formed with it, without effervefcence, a
very flightly turbid folution ; which {olution produced the fame
appearances as thofe related, p. 330, 331.

(/) %o grains of this powder were diffolved in nitrous acid,
and a great part of the redundant acid being carried off by
evaporation, to one half of this folution was added :lime-
water till it ceafed to produce any milkinefs, and the mixture
tafted of lime-water. After ftanding excluded from the -air,
the fediment depofited from a clear liquid was colleted, and
being dried it weighed 26,3 grains. This precipitate had the
properties of phofphorated lime, with that proportion of lime
and phofphoric acid which forms a compound {carcely fufible.
The liquid in which this precipitate fell feemed to contain a
little phofphorated lime, ‘but principally calcareous earth.

(g) To the other half of this folution in nitrous acid
(f) was added vitriolic acid, drop by drop, till it no longer
difturbed its tranfparency.  After {ftanding, the clear
liquid was decanted from the precipitated matter which had
taken place, and the precipitate with a fmall quantity of
water was thrown upon a filter. The filtered and decanted
liquids mixed together were boiled till the fmell of nitrous
acid ceafed, and there remained about half an ounce of
acid liquor, which being filtered to feparate the vitriolated
lime precipitated during evaporation, foffil alkali was added
to perfetly faturate it. During this union there was an effer-
vefcence and a feparation of more vitriolated lime, which being
removed, the faturated liquor, by cryftallization, afforded

nearly 26 grains of cryftals of phofphorated foffil alkali, be-
fides
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fides a little cubic nitre, vitriolated foffil alkali and iron,
with fome veftiges of calx of antimony, and phofphorated
lime.

The precipitate thrown down on adding vitriolic acid, and
left upon the filter, weighed when dried 26,1 grains, and was
vitriolated lime, with a minute portion of calcined antimony
and iron.

The 6,5 grains, p. 330. left on evaporation to drynefs of the
fecond folution in nitrous acid, confifted of nearly three grains
of calcined antimony, and the reft phofphorated lime, with a
little iron. _

1. It appears from' the above experiments with nitrous acid,
that this menftruum, by two affufions, in a large proportion,
aided by trituration, digeftion, and heat, diffolved ;2% of
James’s Powder that had been expofed to the attion of water
and acetous acid ; but from the fmallnefs of the quantity con-
tained in the nitrous acid the fecond time it was applied, and
from its being principally calcined antimony, not more.than
two of the fix grains afforded by this folution, perhaps, fhould
be confidered to be diffolved, for the reft may be fuppofed to be
merely fufpended.

The firft folution alfo in this menftruum was not filtered,
and the acid was confiderably redundant, and there was found
in it feveral grains of calcined antimony. The real quantity
'dgﬂb/ved might therefore probably be eight grains lefs than
the above 108 ftated. According to this mode of calculation,
the proportion of the foluble part of James’s Powder in
nitrous acid is 122, or about %%

2. The whole of this foluble part, except a little calx of
antimony, is, decifively, phofphoric acid and calcareous earth :

‘which
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which two fubftances may reafonably be fuppofed, from thefe
experiments, to have been united together, and to have been
in the flate of phofphorated lime in this powder. Confe-
quently, the proportion of this phofphorated lime, confidered
as the foluble pé.rt of James’s powder in thefe experiments
with nitrous acid, appears to be 40 per cent. making a deduction
of 1 per cent. for the antimonial talx contained in the
nitrous acid in the above experiments. It is however already
obvious to fufped, that the powder which refifted folution in
this menftruum may contain more phofphorated lime; and
this confideration prevents me affigning at prefent the above 40
per cent. as the whole quantity of it in James’s. Powder, It
cannot however, I think, be a {maller proportion.

I do not reckon the calx of iron in thefe calculations, be-
caufe it i1s in too {mall a quantity, and is apparently only to
to be looked upon as an accidental extraneous fubftance. I
fuppofe too, that the water and acetous acid applied to the
Jawmes’s Powder ufed in thefe experiments, carried off a propor-
tion of its ingredients equal to that in the remaining powder.

1V. With marine acid,

The 132 grains of heavy, white, taftelefs powder, the
refiduum after boiling 240 grains of James’s Powder
in nitrous acid, till it had diffolved that part for which
it has any confiderable affinity, p. 330. were digefted for
twenty-four hours in eight ounce-meafures of marine acid,
the fpecific gravity of which was 1,170, and diluted with half
its bulk of diftilled water. This mixture was diflilled in a

7 gentle
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gentle heat till there remained about two ounce-meafures of =
wery turbid liquor. After ftanding in a jar two days, it depo-
fited a clofe white fediment, obvioufly much lefs in bulk than
the powder added to this menftruum; and nearly one ounce
meafure and three quarters of clear yellow liquid were drawn
off, by means of a fiphon, which was marked N° 1.

The diftilled Iiquid, which was merely diluted marine acid,
was poured back on the fediment and remaining liquid; and
after digeftion - twenty-four hours, this mixture was diftilled as
before, till there remained about one and a half ounce-mea-
fure; but after ftanding in a’jar feveral days, the quantity of
fediment depofited was apparently as great as before the fecond
application of this menftruum. The clear liquor was drawn
off as before, and marked N° 2, The diftilled liquor being’
found to be merely diluted marine acid, was poured on the
rcrriaining liquid and fediment a third time; and, after di-
geftion, the diftillation was repeated as before. The remain~
ing liquid having ftood upon the fediment fome time, one
ounce-meafure of clear liquor was drawn off, and marked N*
3. The fediment did not appear diminifhed by this third dif-
‘tillation 3 but, as the decanted liquid, N° 3. was found to
contain a f{mall quantity of fome fubftance diffolved or fuf-
pended in it, the marine acid diftilled in this experiment was
poured a fourth time on this refiduum, and after digeftion
boiled. Having ftood feveral days, the clear liquor was -de«
canted, and marked N° 4. To the refiduum, aftér thefe four
affufions of marine acid, one ounce of boiling diftilled water
was added, and this mixture was poured on a filter. The pow-
der upon the filter being well dried, was found to weigh 60,1
grains. 4

Vor. LXXXI. Yy I
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In the ounce of boiling water that had been filtered from
this refiduum, I could find nothing but fome minute particles,
of that fubftance and veftiges of iron. Two or three dropsof
the liquor, N° 1. added to three ounces of diftilled water, pro-
duced a pretty confiderable milkinefs; and, on ftanding, a
clofe white fediment was depofited. Two or three drops of
the liquor, IN® 2. produced lefs milkinefs and fediment in the
quantity of water juft mentioned than N° 1.  N° 3. fearcely
diminifhed the tran{parency of diftilled water ; and N° 4. did
not affect it all.  The liquids, N° 3. and 4. were diftilled till
there remained about two drachm-meafures of clear brown
liquid, with a cloudy fediment. N° 3. being poured into two
ounces of diftilled water fcarcely made it milky; and N°
4. did not diminith the tranfparency of water at all. On
evaporating to drynefs thefe mixtures of the liquors, N° 3.
and 4. with diftilled water; that-with N° 3. left a yellowith
dry {ediment which weighed 3,1 grains; and that of N° 4. left
2,2 grains of {ediment. Nothing but calx of antimony could
be difcovered in thefe fediments. They were reducible readily
with tartar ; {carcely fufible in the fpoon; but with phofphoric
acid eafily melted into an opaque yellowifh globule.

The liquor, marked N° 1. being poured into twenty-four
ounces of diftilled water produced a very milky appearance ;
and the fame appearance, but in a much lefs degree, enfued
on pouring the liquor N° 2. into this quantity of pure water.
After ftanding feveral days, a white fediment being depofited
from a clear watery fluid, the clear liquid was drawn off by
means of a fiphon, and the fediments being dried, that of
N° 1. weighed g1 grains ; that of N° 2. weighed 6,15 grains;
and both were found to be purely Algaroth pewder. The wa-
ter, iz, 43 ounces, in which thefe precipitates fell, being

evaporated
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evaporated to drynefs, left a little more than four grains of an-
Ainfufible kind of fediment, which was calx of antimony, like
that of N° 3. and 4. with a minute portion of Algaroth powder
and 1ron.

The 60,1 grains, p. 337. which refifted folution in marine
acid, were a lighter powder than James’s Powder itfelf,
rather gritty, quite taftelefs. This powder was digefted in
one-ounce meafure of concentrated nitrous acid mixed
with two of acid of falt for a week; and then this mixture
was diluted with four ounces of diftilled water, and géntly"
boiled till it was reduced to about two ounce-meafures. On
cooling and ftanding feveral days, a fediment of the fame
kind apparently, and in the fame quantity as before evapo-
ration, was depofited, and, after ftanding,. a clear yellow liquid
was drawn off. ‘The fediment, well dried, weighed 53 grains.
The decanted liquor being reduced by evaporation from one
and a half ounce to about two drachm-meafures, a fediment,
while hot, appeared, which was calx of antimony, with a
minute portion of earthy matter that had fome properties of
phofphorated lime and calx of iron. A little of the clear
liquor on this fediment being dropped into water produced no
milkinefs, nor fediment, after {tanding ; but the whole of this
clear liquor, with fediment, being evaporated to drynefs, afe
forded four grains of the fame kind of infufible calx of anti-
mony, mentioned to have been obtained from the acid liquors,
N° 3. and 4. above mentioned.

It appears then, that by repeatedly digefting and boiling in
marine acid, and in aqua regia, that part of James’s Powder
which refifted folution in nitrous acid, which was 133, p. 335,
=% grains were carried off by thefe menftrua; but confidering
the fmall proportion contained in thefe acids after the two firft

Yy affufions,
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affufions, which afforded 57,15 grains, p. 338., and fuppofing
the calx to be neither increafed nor diminithed in weight by
the acids, the real quantity of {oluble and fufible calx of anti-
mony may be flated to be that of Algaroth powder; for
the other kind of antimonial calx obtained by fubfequent affu-
fions was probably only /fufpended. Confequently 240 grains
of Jamges’s Powder afforded, by the above experiments with
marine acid, 57,15 grains of Algaroth powder, and 19,85
grains of a lefs foluble and more difficultly fufible calx of anti-
mony, with a fmall proportion of phofphorated lime. The
refiduum, amounting to 55 grains, was of courfe next exa=
mined.

Experiments upon the part of JAMEs’s Powder wbhich was
infoluble in the above menfirua.

(4) A few grains of this infoluble fubftance could neither
be melted nor carried off in vapour by means of the flame of a
candle applied to it upon charcoal, and alfo in the fpoon, with
the blow-pipe; but, \

(6) Mixed with an equal weight of tartar, it melted on
ch'xrcoal, and, while in fufion, fmall, apparently, metallic
grains were diftin@tly perceived; and on cooling they could be
feen, even without a lens, adhering to an irregﬁlarly figured,
opaque, whitith mafs. Sometimes flight explofions were
heard while the flame was applied. The metallic grains ap-
peared more diftinétly when this powder was mixed with one-
third of its weight of powdered calcined bone, than in JamEs’s
Powder.

(¢) Ten grains of this powder were melted as above men-
tioned, by repeatedly applying flame with the blow-pipe to

twa:
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two or three grains of it at a time mixed with tartar. The
opaque: whitith mafles, with metallic grains in them, thus ob-
tained, being pulverized, were digefted and gently boiled in
diluted nitrous acid. T'he filtered f{olution afforded nitre, and
nitrous acid in a free ftate, the greateft part of which {uper-
abundant acid being carried off, the lixivium did not whiten
copper, or throw down any calx but iron with Pruffian alkali.
The refiduum that refifted folution in nitrous acid was digefted
and gently boiled in agua regia. On ftanding it was decanted,
and this decanted liquid being heated, to carry off fuper-
abundant acid and water, it afforded on mixture with water
1,2 grain of Algaroth powder, and no metallic matter
could be detected in the water excepting a littleiron.. A fmall
part only being diffolved by the agua regia, the refiduum. was
expofed to the flame of a candle with tartar as before; and,
by the aid of a lens, I could juft perceive two or three metallic
grains in the fufed mafs. To this mafs the aqua regia was.
again applied, and o,15 grain of - Algaroth powder was ob-
tained, and no other metallic calx was found. but iron.. A
third affufion of agua regia indicated an exceedingly minute
portion of Algaroth powder ;. but L could  afterwards per-
ceive no more metallic grains in the refiduum expofed to
flame with tartar, nor obtain.more Algaroth powder from. the
folution of the fufed mafs in agua regia. ‘The refiduum that
refifted folution melted. readily with. a little phofphoric acid.
into an opaque, fomewhat yellowith, white globule, not un~
like calcined bone fufed with. phofphoric acid, and.a minute-
portion of flowers of antimony. ‘The quantity, however, .of
this refiduum was fo fmall, that I defpaired of. determining its
nature further by more experiments,

Having
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Having found that this infoluble powder would not melt
with fulphur when heated #ed-hot, 1 made the following
experiment.

(d) Twenty grains of it being mixed with three
times its weight of fulphur, were put into one of Mr,
WEepGcwoobn’s crucibles that would contain one ounce-mea=
fure, which, with a cover well luted on, was put into athree-
inch Englith crucible, and calcined bone in powder filled the
fpace between the two crucibles. After expofing this charge
to a red heat half an hour, and in a white heat ten minutes,:
the crucibles were cooled ; and being opened, the pyrometer
piece of WEDGWooD in the bone athes was found to indicate
65°, and the mixture in the inner crucible had apparently been
melted into a refin-like mafs that adhered firmly to the fides of
the veflel. Twenty-eight grains were {craped off, which, after
digeftion and boiling in marine acid, afforded fix grains of
Algaroth powder. A great deal of hepatic air was difcharged
during this folution, and very little fulphur was left on the
filter with the part not diffolved by the marine acid. This
undiffolved part, which weighed fix grains, was blackifh, tafte-
lefs, not heavy. It was infufible with the blow-pipe, both
alone, and mixed with fulphur and tartar ; but with phofphoric
‘acid it melted into a blackith fcoria-like mafs. I could only
“eonjeture, that this laft part was antimonial calx, fo far vitri-
fied with phofphorated lime as to be neither foluble nor redu-
cible or fufible, except with phofphoric acid.

(¢) By a fimilar experiment, but with alkali of tartar
twenty grains, fulphur thirty grains, and ten grains of this
infoluble part of James’s Powder, a fufed mafs was obtained
that partially diffolved in water, and afforded kermes mineral

on pouring an acid into this folution; but a great part was
infoluble’
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infoluble in water and acids, and feemed to be of the fame
nature as the fix grains of refiduum juft mentioned (4).

I could only conclude from thefe experiments on this info-
‘luble matter, that it contained calx of antimony ; but as to the
proportion of it, and the other fubftance with which it is
joined, I conjeCture that it may be about half the quantity of
the infoluble powder; and that the other half is antimonial
calx and phofphorated lime, fo highly calcined and vitrified
together as to refift {olution in acid menftrua, decompofition by
charcoal, and fufion with fixed alkalies, but not by phofphoric
acid.

I thould not have been fatisfied with here terminating this
analyfis without enquiring further into the nature of this info-
luble matter; but I difcontinued this analytic inveftigation in
order to derive light from the fynthetic experiments which
will be related hereafter. “ ‘

Thefe laft experiments feem to thew, that the proportion of
antimonial calx is not fo great as might have been affigned from
the experiments with nitrous acid, marineacid, and agua regia.

The fubftances and proportions of them, obtained from 240
grains of JaMmEs’s Powder, by the above experiments, are as
follow :

Phofphorated lime, with a little antimonial calx, (1;231: '
Algaroth powder, . . . . 57,15
Infoluble antimonial calx, with a lxttle phofphorated
lime, . . 19,3 5
The fame mfoluble calx, Wlth, probably, a little phof-
phorated lime, . . . . . 55,
Walfte, ; . e . . 8,
240,0

3 As
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3

As it may be objected, that conclufions drawn concerning
the nature of calces might be erroneous if nitrous acid had
been applied previoufly to fubftances containing them, I made

the following experiment.

Experiment with marine acid applied to JAMEs’s Powder, which
bad not been expofed 1o the action of nitrous acid, or any other

‘menfirunin.

5o grains of JAMEs's powder were digefted, and gently
boiled in two ounce-meafures and a half of concentrated ma-
rine acid diluted with one ounce of diftilled water till there
remained only about one ounce-meafure. A great part of the
powder appeared to be evidently diffolved. On cooling, cry-
ftals of muriated antimony were formed upon a white fediment.
The clear liquid with the cryftals being decanted, the fedi-
ment was boiled twice, as before, with marine acid; but the
fecond affufion of this menftruum brought off’ but eight grains
of this powder, and the third only four grains. The remain-
ing fediment, being well dried, weighed 14 grains. Now it
has been thewn already, that the nitrous and marine acids, fuc-
ceffively applied, diffolved 377, or all but about 6o grains;
and in the prefent experiment, the marine acid diffolved 2,
which is in the proportion of 132, ornearly 123 ; {o that, on
account of the trifling difference in thefe proportions, it may,
perhaps, be fairly concluded, that the properties of the calx in
James’s Powder are not altered by nitrous acid to affet its
folubility in marine acid. And further, this infoluble powder
in the prefent experiment was found <o have the fame proper-

ties as that in the former experiments.
To
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~ To know whether JamEes's Powder contained any fubftance
that could be decompofed by mild fixed alkalies, the following
experiments were made.

Thefe experiments with fixed alkali feemed to be efpecially
neceflary, 'becaufe phofphoric acid, lime, and antimonial calx,
are ingredients in James’s Powder; and it was obvious to
fufpe&, that this acid might be united with calx of antimony
as well as with lime ; which phofphorated antimony would be
decompofed by alkalies, and yield phofphorated alkali.

Experiments with fived alkalies.

+ 100 grains of JamEs’s Powder were boiled in fix ounces of
water, with 5o grains of mild alkali of tartar, for three hours,
and then the remaining liquid was filtered, and evaporated to
drynefs ; but the matter left after evaporation was nothing but
the alkali ufed in the experiment, with a little of the powder
itfelf. ‘

The refult was the fame on making the experiment with
eryftallized mineral alkali inftead of alkali of tartar. |

Synthetic Experiments.

ALTHOUGH the inability to prepare James’s Powder
would not prove the above conclufions, with refpet to its com-
pofition, to be erroneous; the being able to compofe a fubftance

Vor. LXXXIL Zz poflefling
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poffeffing all the fame properties as JamEs's Powder, by
uniting or mixing together the fubftances thewn by the above
analyfis to enter into its compofition, would afford all the
proof and demonftration which can be had in the {cience of

chemiftry. |
The above analyfis fhewed no eflential ingredients of
James’s Powder but antimonial calces, phofphoric acid, and
calcareous earth, which two laft fubftances appeared to be
united together; but it would have been vain and unneceffary
labour to have attempted to make this powder by mixtures of
any of the commonly known calces of antimony and phof-
phorated lime ; becaufe none of them, from their well known
qualities, could form a powder of the fame colour and fpecific
gravity as James’s Powder, and like it partially foluble in
acids. From the above experiments, however, the proba-
bility was evident, that this fubftance might be made by cal-
“cining together antimony and bone-athes; which operation
produces a powder called LiLg’s and ScHAWANBERG’s fever-
powder; a preparation defcribed by ScrropEer and other chemifts
150 yearsago. The receipts for this preparation differed in the
proportion of the antimony to the bone athes, and in the ftate
of the bone; fome direfting bone fhavings to be previoufly
boiled in water ; others ordered them to be burnt to athes be--
fore calcining them with antimony ; and in other prefcriptions.
the bone fhavings were direted to be burnt with the antimony.
According to. the receipt in the poffeflion of Mr, BRoMFIELD,.
by which this powder was prepared forty-five years ago, and:
before any medicine was known by the name of James’s
Powder, two pounds of hart’s horn fhavings muft be boiled
to diffolve all the mucilage, and then, being dried, be cal-
cined with one pound of crude antimony, till the fmell of
folphur
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fulphur ceafes; and a light grey powder is produced. The
fame prefcription was given to Mr. WrLLIs, above forty years
ago, by Dr. Joun Eatow, of the College of Phyficians,
with the material addition, however, of ordering the calcined
‘mixture to be expofed to a great heat in a clofe veffel to render
it white. Mr. TurNER made this powder above thirty years
ago by calcining together equal weights of burnt hart’s horn
~and antimony in an open veflel, till all the fulphur was driven
off, and the mixture was of a light grey colour. = He likewife
was acquainted with the fa®, that by a fufficient degree of fire
in a clofe veflel this cineritious powder turned wbhite*. Mr.
TurNER alfo prepared this powder with a pound and a half of
hart’s horn fhavings and a pound of antimony, as well aswith
fmaller proportions of bone. ScHRODER prefcribes equal
weights of antimony and calcined hart’s horn ; and Porer1vs
and MicuAELIs, as quoted by FrEpErIc Horrman, merely
order the calcination of thefe two {ubftances together (affigning
no proportion), in a reverberatory fire for feveral days. = In the
London Pharmacepeia of 1788, this powder is called Pulvis
antimonialis 3 and it 1s directed to be prepared by calcining toge-
ther equal weights of hart’s horn fhavings and antimony.

Powders made from various proportions of antimony and
bone-athes, after folution in nitrous acid, left a refiduum of
antimonial calx much lefs or greater in quantity than James’s
Powder did by the fame menftruum, except two of Mr. T'ur-

* Tt is probable, that this powder was made for feveral years with merely the
heat neceﬂ‘ary to carry off the fulphur and calcine the bonc, in an open veflel
over a charcoal fire in a common grate, and confequently it was of a light clay or
ath colour. In this manner, Mr, BROMFIELD told me, he prepared SCHAWAN-
8ErG’s Powder 46 or 47 years ago. Its property of turning white in a greater
«degree of fire appears to have been a fubfequent difcovery,

' Zzz2 NER’S
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NER’s proportions, iz, two parts of antimony and one of
calcined bone, and equal weights of bone fhavings and anti-
mony. The quantity of this calx was, however, greater v
the powder from the former of thefe two laft proportions than:
the latter of them; which latter correfponded fometimes
exactly, and always nearly, with the weight of the calx from.
a given weight of James’s Powder. =~ This calx afforded alfe
rthe-fame proportion of Algaroth powder as the calxin JaMES’s
Powder ;: and the infoluble part of the calx afforded merallic
grains like thofe from the infoluble part of the calx in that
powder.

I found then an exa& correfpondence between: what 1 confi-
der to be the eflential and peculiar properties-of James’s Powder,
and- the properties of a powder made by uniting or mixing.
together the ingredients of James’s Powder found by analyfis..
But, ‘in order to thew the identity or difference of the qualities
of thefe two fubftances, I made comparative obfervations on
them, and repeated the above analytic experiments on JamEs's
Powder with the preparation made by calcining tegether equal
weights of bone thavings and antimony, iu. an open veflel, to
carry off the fulphur, and then in clofe veflels applying fuch a
degree of fire as to render them white,. thatis, on the fame pre-
paration as.the Pu/vis antimonialis of the London Pharmacopaia.

Firft, I compared, more particularly, the fenfible qualities.
of feveral different {pecimens of James’s Powder with various
parcels of the Pulvis antimonialis made by different chemifts.
All of thefe would be called white powders, but not two of
them were {o in the fame degree. Moft of the papers of the Pu/-
vis antimonialis were whiter than thofe of James’s Powder ; but:
others were of a very light (tone colour, and fome had a fhade
of yellow, fo as to rcfemble very exally James’s Powder;

but
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but all the parcels of James’s Powder had either a thade of
yellow or of ftone colour, and none were perfectly white, or
fo white as {ome fpecimens of the Pulvis antimonialis. Some
of the parcels of James’s Powder and of the Pulvis antimoni-
alis tafted brafly ; and other {pecimens of both powders had no
tafte. All of thefe powders were gritty. Moft of the parcels
of the Pulvis antimonialis were a little {pecifically heavier than
thofe of James’s Powder. The fpecific gravity of both pow-
ders was increafed by expofinig them to fuch a degree of fire as
brought'them into almoft a femi-vitrified ftate; and, on the
contrary, the fpecific gravity of the Pulvis antimonialis was
lefs than it is in its uiual ftate, when made in fuch a degree of
fire that the mixture preferves the powdery form.

The experiments with water on the Pulvis antimonialis pro-
duced the fame kind of appearances, but more flightly than
thofe with James’s Powder; for the hot folution of the for-
mer grew lefs milky on cooling than that of the latter, and
on evaporation to drynefs lefs fediment was found of the folution
of Pulvis antimonialis than after that of Jamss’s Powder *,

The experiments with. acetous acid on the Pu/vis antimoni-
alis thewed, that this menftruum diflolved fometimes a greater,,
and fometimes a fmaller proportion of it than of JAMES’s pow-=
~ der; and the diflolved matter was found to be antimonial calx,
phofphorated lime, and calx of iron, and no other fubftance.

It has been already faid, that the proportion of foluble mat-
ter in nitrous acid was the fame, o'rA:n'ea‘rly {o, of the Pulvis
antimonialis as that of James’s Powder; and this diffolved
matter was phofphoric acid,. calcareous earth, with a little anti-~
monial calx, and a minute portion of calx of iron, as exaétly

% The reafon for this difference is affigned.in another place.
as.
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as could be expe&ted from the nature of the fubftances and the
experiments, in the fame proportion as thofe in James’s Powder.

The Algaroth powder, obtained by means of folution of the
Pulvis antimonialis in marine acid, was in the fame proportion
as nearly as could reafonably be expefted from the nature of
the experiments as that obtained from James’s Powder. And
the part that refifted folution in this menftruum was partially
reducible to a metallic form, and had otherwife the fame pro-
perties, as far as difcovered, as the infoluble part of JamEs’s
Powder.

Having now formed a powder poffefled of properties fimilar in
kind to every one of thofe afcertained in JaMEs’s Powder, with
fcarcely any difference in the degrez of them, if it be thought that
among thefe properties are thefe which are effential and pecu-
liar ones of James’s Powder, the conclufion that thefe two
are the fame kind of things muft be admitted to be juft. The
nature of one of the ingredients of James's Powder, iz, the
irreducible part of the infoluble matter, p. 342. is not fully
elucidated by the {ynthetic experiments; but in {o far as they
thew, that this part equally exifts in the powder formed by
calcining together antimony and bone, which is concluded to
be James’s Powder, the obje€tion againft the conclufion with
refpeét to the identity of the two fubftances, on the ground of
this inconfiderable part of James’s Powder not being well
underftood, muft be of little v}eight.

Several reafons, more interefting to myfelf than to the Society,
induced me to authenticate by additional teftimonies thofe ana-
lytic experiments, which may be confidered to be more decifive
than the reft for eftablithing the identity of James’s Powder, and
a powder formed by calcining together antimony and bone-afhes.

I therefore requefted Mr. Cavarro and Mr. TURNER to be

i prefent
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prefent when I made thofe experiments on the Pulvis antimoni-
alis, prepared by Mr.GrirriN,of Apothecaries’ Hall,and James’s
Powder. Having, in the prefence of thefe twoGentlemen™, broken
the feal of a phial of JAMES s Powder, bought of F. New-
BERY, and taken out of it the quantity required for the expe-~
riments, the bottle was again fealed by Mr. Cavarro with:
his feal, as well as the phial from which was taken the Pulvis
antimonialis.  Should any experiments be publithed, which
eftablith different conclufions from thofe contained in this Pa-
per,' with refpet to the identity of thefe two powders, I thall
be happy to endeavour to afcertain the truth by experiments, on
the remaining parcels of the two powders, in the prefence of

- competent judges.

I fhall next relate’ the experiments made with the view of
confirming or invalidating the conclufions drawn from ‘the
above analyfis, with refpe to the ingredients and proportions
of them in Jamges’s Powder; and by which I efpecially en~
deavoured to make fuch antimonial calces as this fubftance
contains, by proceffes different from thofe above related.

Exe. I. {4) Hart’s horn fhavings, of fix different parcels,
well dried, feparately calcined in the fame manner, and appa-
rently to the fame degree as when calcined with antimony tor
make LiLe’s Powder, afforded a light brown coarfe powder,
with a few thin light black pieces, and loft from. 43 to 48 per
cent. of their weight. 'The mean lofs of weight, of courfe, was
457 per cent.

() This calemed bone (a) bemg pulverized, was expofed
to a greater degree of fire, in clofe veflels, than that neceflary
to render the calcined mixture of antimony and bone-athes:
white. The lofs of weight by this fecond calcination or expo-
fure to fire was from two to three pevr‘cmt.y 5 and the athes

* Dr, CLARKE alfo was prefent at the beginning of thefe experiments,
‘ were
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were as white as fnow. The total mean lofs of weight, by
thefe two calcinations, was then ,%2.

EXp. 1I. 2000 grains of coarfely powdered antimony were
caicined in an earthen difh, as in mqkmg Live’s Powder, by

conftantly raking them about for above three hours. During
a great part of this time the veflel was red hot at the bottom ;
and for the laft hour the fiilphureous fumes had entirely ceafed.
The calx thus produced was of a pale bluith colour; it melted,
in a low degree of heat, into an opaque, feoria-like brittle mafs ;
it yielded no hepatic air with marine acid ; it Weighed 1409
grains, or the antimony loft nearly 29% per cent. The pyro-
meter in the veflel with the antimony during its calcination,
was contratted to the 6th degree of Wencwoobn’s fcale.
- The fum therefore of the lofs of antimony and bone by cal-
cination in this manner, feparately, was 375 per cont,  Thefe
two {ubftances were in the next place calcined together in the
{fame maunner in an open veflel, as above mentioned.

EXP. III. 2000 grains of antimony from the fame p'erel as
that in the laft experiment, and an equal wexght of hart’s
horn fhavings taken from the fame parcel as thofe were in
Exp. 1. were calcined together in the fame manner ‘that thefe
fubftances had been feparately. - During the firft quarter of an
hour, the mixture {moked, was black, fmelled ftrongly of
fulphur, and felt foft. For half an hour more, the {mell of
{ulphur continued, the mixture turned brown, and the bone
was reduced to athes. At the end of this time, not only the
bottom of the veflel might be kept red hot without any figns
of fufion; but the fmell of fulphur, though weakly, conti-
nued for half an hour more in a heat to keep a great part of
the mixture red hot. At this time the fulphureous fmell rather

fuddenly difappeared, and could not be perceived, though a
little
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little of the mixture was made quite red hot for a quarter of
an hour further; during which no fume was feen, or fmell
perceived. After cooling, a light grey or cineritious heavy
powder was left; on examining which, argentine Jpicula were
feen in the larger grains of this calcined fubftance. It weighed
2200 grains, therefore the lofs of weight was 45 per cent.
The WEDGwooD pyrometer pieces indicated 8°, In other
fimilar experiments the lofs, by calcination, was from 37 to 41
per cent.; therefore the mean proportien loft in thefe experi-
ments muft be ftated at 41 per cent.

It appears, that the calcination of antimony with bone-athes
is much more fpeedy than when by itfelf, but the degree of
fire was a little greater in the laft experiment than in that with
antimony alone. Confidering the nature of thefe experiments,
perhaps, it may be more reafonable to impute the 33 per cent.
greater lofs in this laft experiment than the fum of the lofs in
Exp. 1. and 2. to the greater infenfible fublimation of ‘the calx
from more fire in one cafe than in the other, than to refer it
to the larger quantity of air combined with the metal in the
former of thefe two laft experiments.

exp. 1v. The above light clay or ath-coloured powder,
obtained in the laft experiment by calcining together anti-
mony and bone, being expofed to various degrees of fire from
20° to 165° of WEepGwoop’s pyrometer, in clofe crucibles,
was not at all increafed in weight, but generally loft about 5
per cent. when a pretty large quantity, as a pound, was in the
veflel. A part of this lofs muft be referred to the adheéfion or
vitrification of the charge with the fides of the crucible, and
part to the deficiency of the bone itfelf, as above thewn, by
further expofure to fire. I am fenfible, that in experiments of

~ this nature all calculation muft neceflarily, to. a certain degree,
Vor. LXXXI. Aaa be
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be vague; yet it may be of fome application to obferve, that
the proportion of .antimonial calx, eftimated to be contained in
Live’s ‘Powder or Pulvis antimonialis, and JaMmEes’s Pow-
der, p. 343. from the analyfis of them, does not differ more
‘confiderably from the proportion of this calx than may, per-
haps, be reafonably expected on calculation from thefe four laft
experiments to exift in them: for 70% parts of antimonial
calx, p. 352. to 541 parts of bone-athes, p. 351. is as about
56,4 parts of this calx. to 43,6 parts of calcined bone; and,
on analylis, James’s Powder afforded 7. of antimonial
calx, and %% of phofphorated lime, or nearly fo, p. 343.
allowing for the wafte,
exp. v. This experiment thews the degree of fire neceflary to
‘render the antimony. calcined with bone of a white colour;
and that this whitenefs does not depend on the air, but on the
fire. |
(a) 1500 grains of the calcined mixture of antimony and
bone, Exp. 3. were kept red hot in a clofe veflel for
half an hour. On cooling, I found the powder changed
from a cineritious or clay colour to a whitith colour with
a fhade of yellow. ‘The fides of the crucible: were not glazed.
The pyrometer in. the middle of the powder had contra&ed to
40 This powder was much inferior in whitenefs to JamEs’s
‘Powder, being much.yellower. ,
- () Another parcel of the fame. powder, Exp. 3. was
expofed in the fame manner, but to a greater degree of fire,
in which the crucible was almoft white hot for half an hour.
After cooling, the powder was found changed to a loofely
cohering, fnow-white, heavy mafs, and the fides of the cru-
cible were covered with a yellow glaze. This mafs, which
‘was
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was eafily’ detached from the veflel, was found covered with 4
_yellow vitreous coat over the whole furface of it that had been
in conta& with the crucible. In the white folid, on breaking
it, many argentine fpiculs were feen. The pyrometer ufed in
all thefe experiments indicated 71°

(¢) 1500 grains of the fame parcel, Exp. 3. were expofed
in an open crucible to the fire of a melting furnace; no
fumes arofe till the crucible began to be almoft white hot.
After inverting another crucible, with a {fmall hole in its bottom,
the fumes continued to afcend at times. through the aperture
for a quarter of an hour. The crucible was then taken out of
the fire, and on cooling a whitifh powder was found, but no
glazing, and the pyrometer indicated 28°. . 'On again expofing
this crucible with one inverted over it in' the melting furnace,
but to a greqter degree of fire, {till more fumes arofe; but, on
cooling, the charge was flill in"the ftate of a powder, thougl
'w/azter than before ; and the infide of the inverted crucible w
covered with filvery particles, and the hole of it was furrounded
with axgentme Jpicula, in a ftellated form. The pyrometer
indicated 39°.  On reducing a little of this powder to a greater
degree of finenefs, it was as white as JamEes’s Powder, with a
yellowith caft like it, but inferior in whitenefs to a {pecimen of
Pulvts antimonialis. "This crucible, contammg its charge, with
a cover clofely luted on it, was put again into the fire, which
was raifed much hlgher than before; and, after being expofed
in it twenty minutes, the powder in the crucible became a
loofely cohering folid, as wbite as fuow, with a vitreous yellow
coat, as before obferved ; the infide of the crucible was glazed
and covered with jpicula. 'The pyrometer-piece in the middle
of the powder was alfo covered with a yellow coat, but not

Aaaz zlazed,
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glazed, and it indicated 81°. ‘This loofely cohering folid
being pulverized afforded a awhbiter powder than JAMEs"s
Powder.
- (d) The crucible, with its charge (4), having a cover
well luted on 1, was again put into the furnace, and the
fire raifed to almoft as great a degree as I was able. This
intenfe heat was kept up above an hour. After cooling, a
white hard folid mafs was found within the crucible. On
breaking the veflel, to detach from it the charge, this folid
mafs was found as hard as marble, and to have received its figure
from the crucible. Its furface was covered with a yellow vi-
treous coat, and the whole infide of the veflel had a beautiful
gold-coloured glaze with many argentine fpicula. The pyro-
meter piece in the middle of the charge was alfo covered with
a fine yellow glaze, and indicated 166°. This folid, hard mafs
weighed only 21 grains lefs than before the experiment, though
the whole infide of the crucible was glazed, and had- thining,
Jfpicula upon it. . A piece of this hard mafs being pulverized, it.
afforded a whiter powder than JAMESs’s powder is in general.
EXP. VI. 2000 grains of coarfely powdered antimany, mixed.
with 1105 grains of calcined hart’s horn in powder, were
calcined firft in an open veflel, and then expofed to a great degree
of fire in a clofe veflel, as in the above experiments with bone-
fhavings, Exp. 3. and 4. The calcination of this mix-
ture in the open veffel afforded 2550 * grains, of a lefs whitith
and rather yellowifh powder, inftead of alight ath-colour, as with
bone thavings, Exp. 3. p. 353.3 and by the fecond, and even

* In another experiment of this kind 2400 grains of antimony and 1g00
grains of calcined bone afforded 3450 grains of yellowifh light-brown powder.
‘In athird trial, 600 grains of antimony and 400 grains of calcined bone gave

850 grains of yellowifh brewn powder,
repeated
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repeated expofure to fire, it never could be made quite fowhite,
but feemed more inclined to melt than the powder prepared
with unburnt bone. In other refpe&ts the effefts of fire were
apparently the fame, or nearly fo, as in the experiments
with bone fhavings, Exp. 3, 4. ;5 for though the lofs of
weight in this experiment, reckoning that of the antimony av
29% per cent., and that of the bone athes at 2% per cent. fhould
bave left 2483 only, inftead of 25503 yet, in other fimilar
experiments, the produ& correfponded nearer to this calcula
tion, and the lofs was fometimes lefs both of the antimony
and bone calcined feparately. Some of the perfons who pre-
pare the -Pulvis antimonialis fay, that the whiteft colour is
obtained by firft boiling the bone fhavings: to- diffolve their
mucilage, and then calcining them with antimony as above
fhewn., Mr. LivEe’s receipt dire&s. previous. decoGtion of the
hart’s horn.

It will not be difficult, from thefe experiments, to give-a:
probable reafon for the Jam=es’s Powder being generally of a
yellowith caft, and for different parcels of it, as well as of the
Pulvis antimonialis, being generally of different degrees of white~
nefs and fhades of yellow. The colour of this preparation is,
however, a very delicate one. 1 once dire€ted a perfon to
calcine together antimony and bone fhavings, in the ufual
manner, to that ftate in which the white powder may be
produced. by a due degree of fire ;- but, inflead of a fnow-white
mafs, I could not by any degree of:fire obtain any colour
but a dirty whitith. or light ftone colour; though repeated
calcinations. were employed: The reafon. of: the failure
was, that the earthen difh had been broken during the
calcination, and a few very fmall pieces of it had fcaled offy
and being mixed with the powder occafioned this difappointment:

with



358 Dr. Pearsox’s Experiments and Obfervations
with refpe& to colour. The fame difappointment has been alfo
yﬂcc_ﬁaﬁoued, by ufing a rufty iron rod in calcining the mixture.

The bone-athes procured from the fal ammoniac and
{pirit of hart’s horn manufalories, frequeutlyfailed ‘in pro=
ducing a white powder; and {o did fometimes the bone-athes,
called prepared hart’s horn, fold by the druggifts. Even after
a fine white coloured mafs had been madé,v if it was pulverized
in an iron mortar that had extremely little calx upon its {urface,
or dirt, the powder was not white.

The yellow coat and glaze on the fides of the crucible and
furface of the calcined mixture of bone and antimony, in tl thefe
experiments, is to be afcribed rather to the fufion of the clay
of the crucible with the antimonial calx, than to the greatet
degree of fire in the part of the crucible in which it takes place
or than to the calx of iron and filiceous earth of the veflel:
becaufe the fame yellow coat and glazing are produced on the
WEepGwooD pyrometer pieces, which are placed in the middle
of the charge, and where the degree of heat cannot be fo great
as nearer the fide of the crucible, and yet a {now-white mafs
is produced between thefe clay pieces and the fides of the
crucible. This effe® of clay, in forming a yellow coat and
glaze, is thewn by the obfervation of what happens when the
calcined mixture is put into a WEDGwoob’s crucible, which is
made of much purer clay than other veffels of this kind, and
when it is fet in a larger Heflian crucible with the fpace be-
twixt the two veffels filled with the fame calcined mixture,
After expofure to a fufficient degree of fire, wiz. about 120° of
WEebGwoop’s {cale, the infide and outfide of the inner cru-
cible will be covered with a yellow vitreous coat and glaze as
well as the infide of the outer crucible in contaét with the
charge, while the reft of the matter within thefe veffels is of

a fnowy



on the Compofition of JAMEs’s Powder. 359
a {fnowy whitenefs. This yellow coat is one reafon for the
powder being of a fhade of yellow in fome {pecimens.

Suppofing the fufibility of the antimonial calces to be dimi-
nithed the more they are calcined; the following experiment
fhews, that the antimonial calx in James’s Powder is more
calcined than that in Exp 2. |

EXP. VII. 702 grains of calcined antimony, as prepared in
Exp 2. triturated with 53% grains of calcined bone, formed a
powder of a bluith caft, which being expofed in a clofe cru-
cible, for half an hour, in a melting furnace, the degree of
fire in which was 120° of WEDGwooD’s {cale, it was found
melted into a vitreous, pale bluith mafs; and the infide of the
crucible was glaz‘ed yellow, with red ﬁreaks; and had argen-
tine fpicula adhering to it.

£xp. viL. 800 grains of the calcined antimony of
Exp. 2. were calcined for eight hours in a dith, as in
making LirLg’s Powder, by ﬁxrrmg it conftantly, and keeping
the bottom of the veflel red hot during the whole time; the
two laft hours alfo the whole of the powder was kept red hot..
On cooling, this calx wasan impalpable light-brown powder.

(8) 100 grains of this calx, triturated with an equal quan-
tity of calcined hart’s horn, formed a, powder very unlike
James’s Powder, for it was ofa Iight-brown colour.. On expo-
fing it to about 120° of fire it melted into a yellow opaque mafs.

(6) The remaining 700 grains of the calcined antimony of”
this experiment were expofed to fire and air as before for eight
hours longer, and kept red hot a great part of the time; but
the calx became very little lighter coloured than before.

(¢) 100 grains of this calx laft mentioned (4), triturated
with as much calcined hart’s horn, béing expofed to the degree
of fire ufually applied in making the. Pulvis dntimonialis, in a

6 clofe:
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clofe weflel, the mixture melted partially into a' greyifh
amafs.

(d) 150 grains of the calcined antimony (4) of this experi-
ment were mixed with an equal weight of calcined hart’s horn.
This mixture was raked about in an earthen difth for an hour,
during a great part of which time it was red hot. On cooling,
the powder was evidently lighter coloured than before this cal-
cination. It was then expofed in aclofe crucible to a white
heat for half an hour; and, after cooling, a loofely cohering
white folid, with a vitreous yellow coat, was found, little
inferior in whitenefs, and otherwife refembling JAMESs’s
Powder.

(¢) 300 grains of the calcined antimony (&) of this experi-
ment were raked about in an earthen dith for an hour, a great
part of which time they were kept red hot. On cooling, the
calx. was found of the fame colour as before; and after ex-
pofing it in a clofe crucible in the melting furnace to almoft 2
white heat for half an hour, it was obferved to have been
melted into a yellowith mafs.

It {feems at leaft very probable, from this experiment, that
no degree or duration of fire, applied in open or clofe veflels to
antimony alone, can produce a calx of the fame kind as that in

aMEes’s Powder: nor, perhaps, can fuch a powder be
compofed by fire applied, in clofe veflels, to calx of anti-
mony mixed with calcined bone; but if antimony duly
calcined be mixed with calcined bone, and expofed to
air, in a due degree of fire, for a fufficient length of time,
and then a flill greater degree of fire be applied to it in
clofe veflels, fuch a compound may be formed as JamEs’s Pow-
der. This experiment alfo proves, that the fulphur in anti.
mony is no ways neceffary to the formation of this compound.

2 The
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The manner in which air and fire aé upon the antimonial
calx and phofphorated lime, I fhall venture to conje€iure.

It is probable, that the calx of antimony and phofphorated
lime combine with each other. 1. Becaufe it requires the ap-
plication of heat and air for a thorter fpace of time to feparate
the fulphur from a given quantity of antimony mixed with
bone-athes than to produce this effe& on antimony &y #tfelf:
nor can the {peedy calcination of antimony with bone-athes be
explained by fuppofing that the antimony can then bear more
heat without melting ; for the difference in the degree of heat
applied in the two cafes is not, apparently, {ufficient to account
for the difference of the times required for defulphurating the
astimony. 2. Becaufe it appears, that heat, applied to anti-
mony in a confiderable variety of degrees, and air for various
{paces of time, formed a calx very different in colour, fufibi-
lity, and other chemical qualities, from that produced by cal-
cining this metallic {ubftance with bone-athes. The ftrongeft
confirmation, perhaps, of the opinion that the antimonial calx
and phofphorated lime are chemically united together is, that,
however long the calcination of the antimony and bone-afhes is
continued in the open veflel it will only produce precifely the
fame fubftance, with refpe¢t to chemical properties, that is
produced the moment the fulphureous fumes ceafe.

But why is a fnow-white powder produced by expofing a
mixture of calcined antimony and bone-athes to air and fire for
a due length of time, and then applying a greater degree of fire
in clofe veflels, whereas no fuch white powder is formed by a
mixture of any calx of antimony and bone-athes, expofed to any
degree of fire in clofe veflels, without previous expofure to fire
" and air? The reafon may be, that in order that the calx thould
unite with the phofphorated lime, it muft be calcined to one

Vor. LXXXL Bbb certain
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certain degree ; which is effe@ed by expofure to air and fire with
the bone-athes when it can part or combine with air, {o as to be

-~ reduced to that ftate in which it will be duly calcined for union
with that {ubftance, which could not happen in clofe veflels.

If it be objeGed, that this explanation does not account for
the whitenefs of this preparation, which is only produced by a
~white heat, and to which air is not neceffary, the difficulty
will be removed by confidering that this whitenefs may be in-
duced without any chemical alteration effc@ed by the fire: for,
after the firft calcination in the open vefiel, it feems to aét, prin-
cipally, in the fame way that it does in making grey- coloured
- bone-athes, or imperfectly burnt bone, of a fnowy whitenefs,
namely, by totally deftroying matter extraneous to the phofpho-
ric {elenite. Fire alfo, in many inftances, alters the colour of
bodies without occafioning any change in their éompoﬁtion;
and, perhaps, the change of the light clay or cineritious pow-
der, formed by the calcination of antimony and bone-athes in
open veflels, to a fnowy-white fubftance by further expofure to
fire, depends in part upon its increafe of {pecific gravity or
other mechanical effe&s of fire. A ftriking example of the
power of fire to change the colour of bodies, by merely in-
creafing their fpecific gravity, is afforded by the operation of
qmrtqtlon, in which procefs, the filver being parted, the gold
is left of the colour of copper; but, by expofure to a due
degree of fire, it is changed to its well known yellow colour,
without undelgomg any alteration except an increafe of {pe-

cific gravity.

To elucidate the nature of the infoluble and infufible part of
]AMES s Powder, I made the following experiments, in which
I particularly had in view to determine whether {everal anti-

monial calces be wholly foluble in acids,
EXP,
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Exp. 1X. (4) Needle-like cryftals of Algaroth powder dif-
folved readily and totally in about thirty times their weight of
~marine acid.

() Part of the fame parcel of cryftallized Algaroth pow-
der was calcined for above two hours, during which time it
was expofed to as great a heat as 1t would bear without melting,
and during which time it was conftantly raked about. Nearly
half of this calcined calx readily diffolved in marine acid,
and by boiling the remainder in a proportionally much greater
quantity of the fame acid, great part of it was diffolved, and
the fmall part which ftill refifted folution could not be diflolved
in above' 100 times its quantity of hot agua regia. This indif
foluble part afforded regulus with tartar by means of heat -
applied with the blow- pipe.

(¢) White flowers of antimony generally left a refiduune
that was cither infoluble, or diffolved with great difficulty, and
in a {mall proportion,. in marine acid or agua regia; yet this
refiduum was ‘reducible.  Some parcels of this calx zorally
diffolved.

(4) A little of the antimony, long calcined in a former
experiment, and afterwards ‘melted into a yellow mafs,
" Exp. 8. (4), would only partially diflolve in marine acid
and aqua regia; but the copious refiduum it left was reduced.

(¢) Equal weights of cryftals of Algaroth powder and cal-
cined bone mixed together, diffolved zoza/ly and readily in ma-
rine acid. This thews, that difengaged phofphoric acid does
‘not precipitate antimonial calx when marine acid is prefent.

(f) The calx antimonii nitrata of the Edinburgh Difpenfa-
tory, argentine flowers of antimony, hyacinthine glafs of
antimony, and calx precipitated from antimonial tartar by alkali
of tartar, all diffolved readily and wholly in marine acid ; but, .

Bbba2 (¢) Dia-
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(¢) Diaphoretic antimony left a refiduum which mixed with
tartar formed metallic grains under the flame applied by means
of the blow-pipe.

(b) Any of the above foluble antimonial calces by further
calcination with air and fire become more difficultly foluble,
or partly indiffoluble,

"The next experiments were made principally for the purpofe
of knowing whether antimony calcined with vitriolic fele-
nite, calcareous earth, and filiceous earth, would afford the
fame fort of calx as antimony calcined with bone-athes.

EXP. X. 1500 grains of well burnt and dry plafter of Paris,
mixed with as much pulverized antimony, were calcined toge-
ther in the fame manner as the mixture for making LILe’s.
Powder, Exp. 3. In half an hour the fulphureous fumes
difappeared ; after calcining half an hour longer in a heat
that kept the bottom of the dith red hot, the mixture was
of a reddith brown or copper colour, and after cooling
weighed 2520 grains. Suppofing, therefore, the whole defi-
ciency of weight in this experiment to be from the fulphur
carried off ; and fuppoling the quantity of air combined with
the metal to be the fame as in Exp. 2. the lofs of weight
ViZ. 32 per cent. is more than would have been expeted; but
as in experiments of this nature it is tfot perhaps poffible to
repeat them under precifely the fame circumitances, the dif-
terence of 2% per cent. deficiency more than would have been
calculated, may more reafonably be afcribed to the {ublimation
of antimony than to cther caufes. By expofure to 70° of fire
in a clofe crucible, this calcined mixture changed to a pale
firaw-coloured powder, and the fides of the veflel were glazed
yellow. The change of colour was the fame in an open veffel

in 60° of fire,
Though
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Though it is probable, from this experiment, that there is
an affinity between antimonial calx and vitriolic felenite, it is
plain that the compound is very different from James’s Powder.
The next experiment with chalk and antimony, which Dr.
Bracpen had the goodnefs to fuggeft, would lead to feveral
conclufions, but 1 fhall only take notice of the compofition
produced.
Exp. x1. 1200 grains of antimony were mixed with 8oo
grains of well wafhed, dried, and pulverized chalk, and cal-
cined as in making LiLe’s Powder. In lefs than an hour the:
{mell of fulphur difappeared; after which the mixture was
calcined half an hour longer. It afforded a lighter clay-
coloured powder than the calcination of antimony with bone-
athes; and weighed 1800 grains. By expofure to 100° of fire
this powder changed to a dirty white colour.  On examination,,
inftead of aérated lime or chalk, there was found vitriolic fele-
nite, part of which was probably combined with the antimo-
nial calx; for, by means of boiling water repeatedly applied
till the lixivium did not become turbid with muriated ba-
rytes nor acid of fugar, I could only obtain 12 per cent. of
vitriolic felenite, mixed with a little antimonial calx; but by
"means of nitrous acid 1 feparated 45 per cent. of this felenite,
with fcarcely any antimonial calx init. The refiduum, after
this folution in nitrous acid, was calx of antimouy\ with a little:
vitriolic felenite feemingly vitrified. Accordingly the compo-
fition may be ftated to confilt of 1000 parts of antimonial calx
and g 5o parts of vitriolic {elenite which I infer from the quan-
tity of felenite diflolved by the nitrous acid, and eftimated to
remain united to the calx; and from the following calcula-
tion of the proportion of thefe two ingredients formed in the

experiment.
2 Anti-
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Antimony.  Sulphur,  Air,
1200 — 300 -} 100 = 1ooo Antimonial calx.
Calcar, Aerial Vitriolic ‘
earth, acid, acid,

€oo — 300 -+ 450 = 950 Vitriolic felenite.

. 1950
Lofs by fublimation and wafte = 150

B ]

1800

With regard to the nature of this calx, the greateft part of
it readily diffolved in marine acid; and part of what then re-
mained was alfo diffolved, but with great difficulty and very
fparingly 5 a minute quantity refifted folution entirely.

EXP. XII. 600 grains of coarfely powdered antimony were
- mixed with 400 grains of purified white fand, and calcined as
in making LirLe’s Powder. The {mell of {ulphur continued
for one hour and a half, and the mixture was calcined for half
an hour longer. On cooling, a brown powder was obtained
which weighed 820 grains, and expofed to 1co’ of  fire, melted
to an irregularly figured, blackith mafs, full of cavities.

In this experiment the lofs of weight correfponds nearly to
that in experiments above related, v7z. thofe in which the
deficiency of weight after calcining antimony alone was about
29% per cent. 'The much longer time required in this experi-
ment for carrying off the {ulphur than in the calcinations with
bone-athes, gypfum, and chalk, perhaps is owing to there
being no affinity between antimonial calx and filiceous earth.

I beg leave to mention one more experiment relative to
James’s Powder.

Exp., x111, A medicine is fold by F. Newsery, under the title
of ¢ James’s Powder for Horfes, Horned Cattle, Hounds, &c.”’
It 1s a light clay-coloured, gritty, taftelefs fubftance, in which

are
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are feen {mall fpicula. It appears to me to be nothing more than
JawmEes's Powder for Fevers, or Line’s Powder above-men-
tioned, made by calcining antimony and bone-athes together in
open veflels; becaufe, r1it, by expofure to a white heat in clofe
veflels, it turns as white as JaMEs’s Powder. 2dly, It dif-
folves partially in nitrous acid; and the remainder diffolves
partially in marine acid. ‘The nitrous folution contains.
phofphoric acid and calcareous ecarth; and the muriatic {olu-
tion affords Algaroth powder.

From the whole of the above analytical experiments iv appears -

1. That James’s Powder confifts of phofphoric acid, lime,
and antimonial calx; with a minute quantity of calx of iron,
which is confidered to be an accidental {ubftance.

2. That either, thele three eflential ingredients are united
with each other, forming a triple compound, or, phofphorated
lime is combined with the antimonial calx, compofing a double
compound in the propdrtion of about 5 parts of calx and 43
parts of ‘phofphorated lime.

3. That this antimonial calx is different from any other
known calx of antimony in feveral of its chemical qualities.
About three-fourths of it are foluble in marine acid, and afford
Algaroth powder; and the remainder is not foluble in this
menftruum, and is apparently vitrified.

From the preceding fynthetic experiments it appears, that by
calcining together bone-athes, that is, phofphorated lime, and
antimony in a certain proportion, and afterwards expofing the
mixture to a white heat, a compound was formed confifting of
antimonial calx and phofphorated lime, in the fame proportion,
and poflefling the fame kind of chemical properties, as JaMEs’s
Powder,



