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XVL Rep_ly to M. Cavend1fh’s Anfwer.
"By Richard Kirwan, E_/?g F.R.S.

“Read March 18, 1484,

MEAN to trouble the Society but with a very few words
in reply to Mr. CaveNDISH’s anfwer, as I confider the
greater part of mine to him as ftill unanfwered.

In the firft place, he fays, that in Mr. L.assoNE®’s experi-
ment the effervefcence proceeded not from any fixed air in the
alkali, but from the further a&ion of theacid on the zinc from
which inflammable air was d‘ife\ngaged But this could not have
happened ; for, firft; the zinc, inftead of bemor further acted on
by the acid, was prec:plmted accordmg to Mn . LAssoNE’s own
account (p. 8.); and, fecondly, the acid was only added by
degrees, and undoubtedly would unite to the alkali preferably
to the zinc ; therefore it was from the alkah.,, and not from the
zin¢, that the effervefcence arofe.

2dly, With regard to the calcination of lead; though in
England the {fmoke and flame may come in conta& with the
metal, yet in Germany red lead is formed without any com-
munication between them, éccording to Mr. Nosz, who has
given an qmple account of this manufactory (p. 80) Is not
lime formed in conta&t with fuel, flame, and {mcke? Mr.
Macayuir even thinks it probable, that the conta& of flame
is hurtful to the produlion of minium (2 Di&. Chy. 639.).
Mr. MonNeT made minium by melting lzad in a cuppel, in
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fuch a manner that it was inpoffible it could come in contact with
the leaft particle of flame or fmoke (Mem. Thurin. 1969, p. 71.).

Mr. CAvENDIsH exprefies his furprife at my aflerting, that
the black powdcr, which Dr. PriesTLEY formed out of an
amalgam of mercury and lead, was exally the fame as that
out of which he had extraQed fixed air; but, I think, 1 have
affigned very fufficient reafons for my OPIlllOl] : how far I was
right will beﬁ appear by Dr. PriEsTLEY’s own letter, in the
hands of the Secrc :tary, of which the following 1s an extraé’c

I certainly imagined the two black powders you write
¢ about to ‘be of the fame nature, and therefore did not  at-
¢ tempt to extralt any air. from the latter; but immediately
¢ on the receipt of your favour of ytf’cexdav, I diffolved an
¢t ounce of lead in .mercury, and expelling it by agnt'mon,
¢ put the black powder, which weighed near 12 ounces, into
¢ a coated glafs retort ; then applymg heat, I got from it about
¢¢ 20 ounce meafures of. very puxe fixed air, not *;th of which
¢ remained unabforbed by water.”

Fourthly, it is impoffible to attribute the fixed air, produced
by the diftillation of red precipitate and filings of iron, to
the decompofition of the plumbago contained in the iron;
for the quantity of fixed air produced in Mr. CAVLNDISH s
own experiment is more than swice . the. wexght of the
whole quantity of plumbago _contamed i the quantltyv of
iron he ufed, fuppofing the whole of the plumbago, to
to confift of fixed air, which is not pretended ; and more than
eight times the weight of the quantity of fixed air which
plumbago really contains. PoyMr. CAVENDI.SH;;emp‘lqyedtm
his experiment 1000 grains of iron and 500 grains of red pre-
cipitate, and obtained 4800 grain meafures of fixed air, which
are equal to 30 cubic inches, and weigh 1% grains, Now 100
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grains of bar iron contain, according to Mr. BERGMAN, at moft,
two-tenths of a grain of plumbago ; and confequently 1000 grs.
of this iron contain but two grains of plumbago ; and plumbago,
according to Mr. ScuEELE, contains but one- third of its weight
of fixed air; fo that here, {uppofing the plumbago to be de-
compofed, we can have at moft but feven-tenths of a grain of
fixed air, or little more than one cubic inch. If we fuppofe
the filings to be from fteel, 1000 grains of fteel containing
eight of plumbago, we may have about 2,5 of fixed air, or
about 1,5 cubic inch, and this i1s the ftrongeft fuppofition,
and the moft favourable to Mr. CavEnpisn. What (hall’ we
then fay, if we confider that thefe filings were mixed with.
copper or brafs which contain no plumbago? and, above all,
that plumbago cannot be fuppofed decompofable by red preci-
pitate, fince even the nitrous acid cannot decompofe it ¥

sthly, With regard to the power which nitrous felenite has:
of abforbing fixed air, I muft allow the experiments of Mr..
CaveENDIsH to be juft and agreeable to my own ; but it only
follows, that when fixed air s in its mafcent ftate, it is more
abforbable. Thus many -metallic calces take it from alkaliés
in its naftent ftate, though in other circamftances they will.
take none.

Laftly, the permanence of ‘a mixture of nitrous and com-
mon air, made over mercury, cannot be attributed to nitrous
vapour, as vapour is not elaftic in cold; befides, I have oftent
made the mixture without producing any {uch durable vapour;
and this will always happen, when tlie nitrous air is‘made from

nitrous acid {uffictently diluted.
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