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V1. Olfervations on the Afinities of Subflances in Spirit of Wine.
In a Letter to Richard Kirwan, Efy. F.R. S. 4y John
Elliot, M. D.

Read January 19, 1786.

$ IR,

N your excellent papers on the attradtive powers of the

mineral acids, you thew that metallic calces have ftronger
attractions to thofe acids, than alkalies and earths. The fol-
‘lowing experiments not only confirm this do&rine, but alfo a
pofition that T have lately ventured to advance ¥, ¢ that cer-
¢ tain decompofitions will take place in fpirit of wine, which
¢ will not at all in water, nor in the dry way.”

I have fhewn, that if exprefled oil be mixed thh flaked
lime into a pafte, fo as to form calcareous foap, and mild
‘alkali be added, the latter' will not decompofe the former,
either in water or by fufion. But that if {pirit of wine be
fubftituted for water, an alkaline foap and mild calcareous
earth will be formed.  As fea falt contains the foffil alkali, and
as by your table of affinities acids have ftronger attration to
metallic calces than to alkalies, I' concluded, that if fea falt
were added to a metallic foap, a fimilar double decompofition
would take place.

* In an Appendix to the fecond edition of the ¢ Elements of the Branches of
# Natmral Philofophy connected with Medicine.”
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156 Dr. Evvr101’s Obfervations on the Afinitics

T'o try this 1 took fome diachylum, which had been bought
at Apothecaries-Hall, and added to it fea falt; then covered
them to a fufficient height with fpirit of wine, and fet the
bottle over the fire. Soon after they had boiled, the decom-
pofition of the diachylum began to be apparent. When the
boiling had continued fome time, I removed the veflel from
the fire, and after it had flood a few minutes, decanted the
clear liquor while hot; then evaporatihg it, obtained a true
alkaline foap. The refiduum of courfe contained a quantity of
calx of lead, combined with marine acid.

But much of the diachylum remained either wholly. or
‘partly undecompofed: I therefore added more fea falt and
{pirit of wine, and obtained a further yield of foap. . But
though much fea falt remained behind, diachylum was . il
found in the refiduum. 1 found, indeed, that if the ingre-
dients were. previoufly freed from.their water, the procefs fuc-
ceeded to fomewhat better advantage. |

From five ounces of diachylum I did not get quite three
ounces of foap. This foap was likewife foft, and contained a
portion of oil not combined with a fufficient quantity of alkali.
The oil, I {uppofe, had exifted in a fimilar: ftate in the diachy-
lum: and I remarked, that as the {pirit evaporated, it gave
out the true foap firt, the unfaturated oil not till afterwards;
fo that the latter might eafily 'be obtained. feparate from the
former.

If too much falt was employed, much of it was taken up
by the liquid, and communicated to the foap, at leaft if the
ingredients had not been _previouﬂy deprived of their water.
To feparate this falt I diffolved the foap in hot water. When
the liquor was ¢old, the foap floated at top, the falt remaining
in the water underneath, If too little falt was ufed, this

inconvenience
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‘inconveniénce did not happen, or not in fo great a degree,
though then lefs {6ap was of courfe obtained.

As diachylum, though with a greater proportion of litharge,.
and boiled longer than that I had from the Hall, ftill con-
tained oil not fufficiently faturated, I made the metallic foap
in another way. To a folution of fugar of lead in water I
added a folution of alkaline foap in: the fame liquid. A double
decompofition took place, the oil uniting with the calx of lead,.
the alkali with the acid of falt. Ufing this metallic foap in-
ftead of the other, I obtained an alkaline foap harder and
more perfeét than in the preceding procefs ; but ftill found that
part of the oil remained with the calx of lead in the refiduum,.
and adhered fo firmly, that repeated quantities of fea falt-and
{pirit of wine did not wholly feparate it.

- As I have given this procefs more with a philofophical view
than any other, I have been. thus particular in my account of
“it, to fhew that however eligible it may appear at firft view, it
will not anfwer for making foap for common fale. The alkal
indeed is procured much cheaper than from barilla, as the lead
may be revived and re-calcined into litharge.. But the whole
of the oil or fat cannot eafily be converted into foap,’ though
in order the better to-effe& it, I have mixed {and with the
diachylum: and as the oil and litharge ‘muft, in the large
way, be united by boiling, a- confiderable: part of the former-
will not be fufficiently faturated. Fuel muft be ufed, not only
for forming the metallic foap, but likewife for decompofing
that foap, and- then diftilling off the fpirit, which will alfo-
require additional time and labour. The quantity of’ {pirit-
of wine loft, though the procefs (fo far as that liquid is con-
cerned) be performed: in a ftill, will alone nearly counter-
balance the faving in refpe to alkali. And in'the procefs itfelf
there.
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there is confiderable danger, not only of the fpirit taking fire
from the carelefluefs of the workmen, but likewife from the
frequent cxplofions that happen during the decompofition of the
metallic foap.

As in the experiment with calcareous earth and mild alkali,
{o 'in this, I found that the decompofition would not take place
when water was ufed, nor by fufion. In the latter cafe, I
found that the falt was fo ftrongly attralted, that it quitted
its water of cryftallifation to unite to the metallic foap. If
{pirit of wine was added to this mafs, a double decompofition
took place, as already defcribed.

Inftead of fea falt, I added to diachylum GravseRr’s falt, freed
from its water of cryftallifation by heat. I-expected that it
would have acted on the metallic. foap. more {peedily than the
fea falty but the contrary appeared on trial. On adding a
{mall quantity of fal fodz, the decompofition went on better,
and fufficiently to fhew that the ingredients were capable of
aling on each other. And Ifuppofe, from your table, that
other neutral and earthy falts will have a fimilar effe&t, efpe-
cially if deprived of any fuperfluous acid by the addition of a
litele alkali or earth ; though I have not made the trials,

Profeflor BergmaN has divided his table into two parts.
the affinities as they take place in thc moift, andin the dry way.
But thefe experiments fhew, that in the moiff way the affinities
take place differently, according as water, or {pirit of wine, is
‘ufed. Perhaps a like difference would be found on ufing other
liquids, each of which would probably afford a different table:
for much depends on the attraGion which the ingredients
themfelves have to the liquid employed, as I have endeavoured
“to thew in the work before referred to; for the liquid is to be
sovfidered as one of the ngredients,

2 I beg



of Subflances in Spirit of Wine. 159

1 beg leave to add, Sir, that I think I have fince hit upon a

better method of making foap, and without fpirit of wine;

but as I have not yet made all the experxments on this fubject

that I intended, I cannot at prefent give you an account of

them. If they fucceed, I will take the liberty to acquaint you
with the refult. |

I am, Sir, with the greateft refpe@, &c.
J. ELLIOT.

Great Marlborough-Street,
O&ober 31, 1785.

P. S. Since writing the above I have found, that if mild
fixed alkali be added to diachylum in hot water, they unite
into a gelatinous mafs, which is mifcible with the water,
"This may be confidered as a_kind of depar. If this fubftance
be put into hot {pirit of wine, the decompofition already de-
foribed takes place. I chalk be fubftituted for alkali, there is.
a fimilar refult. I have found that nitre is decompofed by
diachylum in {pirit of wine. 1 have alfo found, that if the
compound of diachylum and common falt be put into hot fpirit-
of tur pentme the diachylum is diffolved, but the falt remains
at the bottom of the veflel,
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