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330 DR. O'SHAUGHNESSY ON TESTS FOR NITRIC ACID.

,ON THE MODE OF DETECTING
NITRIC ACID,

And the total inefficacy of the New Test
of decolorizing the

SULPHATE OF INDIGO.

By W. B, O'Suavon~essy, M.D., Sur-
geon, §c., Edinburgh.

Having been very recently envaged in s
series of toxicologicnl experiments, my ut-
tention was particularly arrested by the
discovery of a ylaring fallacy in one of the
tests recommended by the must eminent
autborities tor the detection of this imports
wut poison,

Ou reterence to the most recent worka on
chenistry and toxicology, and those justiy
cousidered to coutsin stundard opinions ou
the subject (1 will particularise De, Turner’s
tlementa of Chemistry, und Dr. Chriati-
son’s splendid T'reutise on Poisons just pubs
lished), & new test of the presence of mu-
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nnte quantities of nitric acid in the diluted | Practical Elements), the sams statement oc.

rorm, will be found advanced on the autho-!curs,

and reference is given to the oriuaf

nty of Dr. Liebig, aod its efficacy corroba- | paper of Dr. Liehiy in the funales du thse.
mted by these disfinguished wathors in the {mie, vol. 35, page 80, where 1a & memme

ol positive and
suder the matter of no ordinary interest, I
shall quote the passages from the nbove-
mentivned works which contuin the state-
ment of the circumstances to bs iavest-
gited in the following obserrations,

Iu page 232, last edition of Dr. Turner’s
Etemeuts of Chemistry, the sabjuined state-
ment occurs :~-** A new test of the presence
of nitric acid hns recently been proposed by
Dr. Liebig; the liquid to be examined must
be mized with a sufficient qunutity of a so-
lution of the sulphate of indiga in sulphuric
acid, for acquiring a distinct blue colour, a
few drops of sulphuric acid added, and the
mixture boiled. If a nitrate is present, the
hquid will be bleached, or it the quantity is
very amall, rendered yellow ; by this.process,
pitric scid may be detected, though diluted
with 400 times its weight of water; or by
adding a litile muriste of soda to the liquid
before applying heat, one-five-huadredth
part of nitric acid muy be discoverd.”

Again, on referring to page 120 of Dr.
Christison’s new work on poisons, we find
the following passage :—* Nitric acid in its
diluted state ia not always sa eosily disco-
vered as the other mineral acids, becnuse it
does not form with bases, any insoluble salt,
or precipitate. Professor Liebis, liowever,
has recently discovered a very characteristic
and elegant test, provided the scid is not
diluted with more than 400 parts of water;
Lis test ia taken from the effect of this acid on
the sulphate of indigo. A solution of indigo
in sulphuric acid is to be added to the sus.
pected fluid, till it communicates a percep-
tible blue tint, care beiny taken not to make
the tint too dark, particularly when the sus-
pected fluid is presumed to contain but little
niteic acid 3 a drap of sulphuric acid is next
to be added, and the mixture being put into
& p'ass tube, heat is to be applied till it
bnils; as soon a3 it reaches the point of
ebullition, the hlue colouriseither destroyed
altogether, sa that a colourless liquid forws,
or it gives place to n faint straw-yellow tint;
the latter effect is remarked when the pro.
portion of nitric acid is smull, and the indigo
tint rather decp.”'—Professor Christizon
then remarks on the test of neutralisation by
the earbonnta of potash, which he cousiders
leas delicnte than Dr. Liebig’s, and turther
sdds, * Liebig’'s test is applicuble to the ni-
trates as well us their acid. This is the most
sdvizable method in a criminal case, Lie-
bi's being made, in short, atrinl test.

e is unnecessury to make further extracts
in proof of the general fuith in the validity
of thia process. lu the very latest work on

chemistry in existence (Mr, D. L, Raed’s

i

ecided terms. As | con-i*¢ Sur la substauce sinaso producte  ar 'nc.

tion de Pacide nitrigue sur I'iadizo, le sne,
et 'aloes,”” the reader will find the oriingd
in Freuch, of which Dr.'Lurner’s ststement
is a literal translation.

Here, then, we are presented with the
most unequivocal nssertion, sud testimony of
the proof of the eflicacy of this new method
of detecting nitric acid ; 80 positive, indeed,
that it may appear presumptuous, if nut abs
surd, to question the veracity of the atate.
ment. It will be remarked, howrever, that
none of the authorities quoted, aivance any
explanation of the action which vccwuia
ithe decolorization of the fluid; the fact 1
asserted, but nothing more. Not haviug bad
Dr. Liebig's paper at hand wheo my attens
tion was first directed to the subject, wnd
being unwilling to advance the circumstence
to the geutlemen atteuding my course of ex-
periments without some explanation, 1 waa
led to institute some experiments for the
purpose of ascertaining the mnuture ot the
decolorization, impressed with the idea that
the test was valid, though unexplained.

The unexpected results which followed
the inquiry, render it unnecessary for me to
particularise the experiments which led me
to suppose that the uitric acil was by no
means essential to the decolorization of the
fluid. I shall merely mention the fucts, and
subsequently add the requisite observations,

A few test tubes were filled to the same
height with water, and the flusd tinted to the
same deptha of shade by tha blue svlution of
mdign in sulphuric acid.  Dr. Liebig’s pro-
cess with the nitrio acid was performed on
the first, and the colour was immediately
discharged as he describes.  To the fluid n-
a second tube, a few drops of sulphuric scid
were added, a3 Dr. Turuer desires in the
procesa for nitric acid, and the cn{nur. on
the mixture reaching the boiling poiat, was
discharged as effectually os in the first expe-
timent. A third trial was made with wu-
riatic ‘ucid slone in the same quantity, snd
the tint was aznin destroyed ; and in atourth
experiment, two grains of the muriate of
sodn, with one minim of the sulphuric acid
produced the same ettect. . :

These experimonts at once established
the total inutility of Dr. Liebig’s plaa for-
detecting nitric ucid, tince the murintic and
sulphuric acids possessed equsl decolorising
power over the indigo solution. lnorder to
cortoborate the fuct, I demonstrated it uext
day to nineteen gentlemen, candidates for
the medical degree at the epsuing graduas
tion, and all perfectly competent to form »
corgect estimate of the circumstances wot
ane of these gentiemen could distinguish the
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slightest dj’fermce of shade in the fluids,
resulting from the four erperiments just
describeds¥

* Itis true, that in a case of poisoning by
» mineral acid, a fallacy of this kind can
uguatly have but little intluence on the issue
of judicial investigation, or on the genervl
efficacy of the medical testimony. So well
marked are the morbid appearances which
must pregent themselves in n futal example ;
buc without violating probability, it may be
readily imagined that an inexperienced prac-
titioner might confound the appearance of
aphthwe in children with the effects of one of
these corrosive ogents, and under the in-
fluence of the suspicions which aceidental
coincidence or maternal solicitude will very
frequently excite, be induced to apply
Liebig's tests to the contents of the intesti-
nal canal. Insuch acase, the * few drops
of sulpburic acid *’ mentioned in Dr. Tur-
ner's Elements us a necessary ingredient in
the process, or the single drop of sulphuric
acid advised by Dr. Christison, along with
the muriate of soda necessarily presestin
the stomach, would be amply sufficient to
reduce the tint of the fluid to perfect trans.
parency; and, under the present mistaken
belief in the delicacy and characteristic na-
ture of the test, suficient evidence would he
obtained to criminate an impeached indivi-
dual, In addition to such a sourcs of prac-
tical error, it is now notorious that the strong
acids are administered with the intent to
murder, almost exclusively to infant children
or intoxicated persons, with whom the his-
tory of the occurrence must be necessarily
incomplete ; in case of a recovery too, the
vomitad matter may hocome the subject of
analysis when the assistance of morhid ap-
penrauces may be totally wanting,

1tis a matter of trite remark, that it is
easier to overturn a hod system than to esta-
blish a better; I trust, however, that in the
present instance I may escape that imputa.
tion, as I feel convinced, that while 1 raise
objections to Dr. Liebig’a method, 1 can di-
rect the attention of toxicologists to one free
from every source of confusion; but before I
proceed to its consideration, the circum.
stances under which nitric acid presents
itaelf to the toxicological inquirer, demand
@ cursory observation. The analyst, theu,
will usually have to determins the nature of,
3st, The concentrated fluid remaining in the
apartinent, perhaps, unconsumed by a sui.
cide, or furgotten by a murderer; 2nd. The
stains on variousarticles of apparel ; 5rd. The
fluid mixed with the heterogeneous materials
in the alimentary canal.

In the first cass, various tests hava been
proposed to determine the presence of pure
conceatrated nitric acid, for example, the
solution of gold leaf with muriatic acid, the
evolution of aitrous fumes, by the deoxydia-
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ing agency of the matais, such as coppes, |

mercury, &ec. Un the gold leaf test .
unnecessary to dwell here ; so many and »
generaily admitted are the errors to wiy.:,
it is exposed ; as to the action of the metu!.;
this singlé test, though of considerable pr.
cision, 18 searcely sutficient, in wapractic {
hands, to afford satisfactory evidence, ity .
supported by sny more tangible demonsina.
tion,

In proofof the presence of the concen
trated acid, there are three experiments,
which appear to me perfectly {ree from ful-
lacy, of extreme delicacy, and besides pos.
sessing the advantage of being preservalis
for exhibition or description oo a crimin!
inquiry. :

‘The first is the action of morphia on
the nitric acid, being instantly tursed yellow,
and iu a few zeconds vermilion red, on the
application of the smallest drop ; the experi
ment may be beautifully shown, by placing
a particle of morphia on a slip of white eard,
and allowing a minute drop of the suspected
liquid to fall on it, from the extremity of a
capillary tube. By sulphuric acid, morphia
is slowly changed to @ dirty black ; by mun-
atic acid it is entirely unaffected. This fact
I believe was first observed by M. Lassaigues
and is mentioned by Mr, Children in his
translation of ‘I'henard.

The second experimeat is the formation
of the detonating cyanate of silver; for this
purpose, add five minims of the suspecied
fluid to three of water, and ten of strong al-
cohol in a glass tube, and drop into the mix-
ture n particle of silver the size of a pin’s
head ; hold the tube near the fire till effer-
vescence commences, and then restrain the
action by pressing the point of the fore-
finger on jts open extremity ; if the fluid he
nitric acid, in about three mirutes, some-
times less, white flukes, Like coagulated alhu-
men, suddenly appear in the liquid, snd
subside as it cools ; the tube should next be
agitated, and its contents thrown on a filter
about the size of a thimble, and allowed to
dry in o warm place. A particle of the ren-
duum thus ubtained, detonates loudly when
introduced into the flume of a candle of
apirit Jamp, In this process, nitrous ether
is shunduntly disengaged, affording excel-
lent corroboration of the presence of nitsic
acid, by its flagrant and peculiar smeil.
From the ahove-mentioned proportions, 1
have repentodly obtained twenty-eight lou
detonations, by careful management, This
test of nitric acid is quite decisive; for
though other compounds of silver also ful-
minate, yet the made of preparation, the
materiuls employed, and the phenomenao
the several actions, are so widely ditferent,
that no mistake can occuc.

‘The third test for the concentrated acid,
to which 1 would claim attention, is one, 18
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1.1 ¢ manner, perfectly free from deception—
1 mean the formation of the nitrate of urea.
Tuetacilify with whichitcanbe applied, when
wmorphia , gannot be produced, is aiso another
material orgument in its favour. When
utine is evaporated at o beat not exceeding
21 Fabrenheit, to the consistence of a thin
sytup, the smallest drop of nitric acid im-~
modiately causes the foration of an abun-
dant precipitate of yellowish scaly crystala,
like little wheels, or radiations from a com-
won centre ; oxalic acid produces the same
effect, but the action of oxalic acid on lime-
water will, at once, discriminate bewween
both re-agents. )

1 shall pass over the gecond head, or the
secognition of stains on articles of apparel,
ss it may be merged in the consideration of
the third section, namely, the method of de-
tecting nitric acid in the impure diluted
state, or, in other terms, mixed with the
vegetable and snimal matters co-existing in
the intestinal canal,

The impure fuid, when removed for ex-
amination, principally consists of water,
pitric acid, albumen, casein, fibrivo, os-
muzome, and gelutin. Mariate of soda is
savariably present; and sugar, spirits, and
other accidental substances, are present, ac-
cording to the circumstances of the case.
‘To detect the poison in such a complicated
state of admixture, Professor Christison re-
commends the neutralisation of the acid
with the carbonate of potash, evaporation to
dryaess, re-solution of the extractin alco.
bol, evaporation again, and the examination
of the nitrate of potash thus procured. The
presence of that salt, he states, moy be re-
cognigsed by the effects on the indigo solu-
tion, and the deflagration which ensues,
when it is inflamed with combustible matter.

Having succeeded, 1 think, in establishing
the utter uselessness of the indigo test, the
next point to be cousidered is, how can we
conduct the neutralisation with the etfect of
obtaining the Wmost abundant product of the
nitrate ? And, secondly, bow is the consti-
tution of the nitrate thus formed to be ascer-
tained ? I will not delay here, by reviewing
the merits ofother methods, but I will at once
degcriba the plon by which 1 have always
succeeded in obtaining the most satisfuctory
results, from the analysis and separatioa of
the most complicated mixtures,

Before newtralisation, I pass the mixture
through a filter of prepared paper, alwoys
observing the precaution of using s receiv-
ing vessel sufliciently capacious to contain
the whole of the fluid filtering, in cose of
the breaking of the paper ; by this meauns, o
considerable quantity of congulated albumen
and casein is mechanicully separated ;- the
filtered solution now contsins & large pra-
portion of gelatin dissolved in the diluted
Bitric acid ; to this I sdd aa infusion of tan,

L¥

by which the gelatin is precipitated | o g
when tho compound thus formed Ler e, %
sided, I add the casbunatn of poase o 1
neutralisation ia ctlected, than bl f¢ o 2
quarter of an hour with animsl chan.
ond filter again. By the msnspoleson 1
obtsin a colourlens Huid contuinin: miriers
of potash, muriate of soda, tit G susiie o

3
1
&
A ! e
little oxalote of potash, produced by ¢ &' %
3
k!
i
3

action of the mitric acid on the animed sede
staaces and aceidental sugur { it alen tons
taing osmazome, snd other substances wi fece
importance ; by cautiously evaposating ta
dryness, an amorphous miass s wbiseed,
to which (accordiag to its quantity) the ane
nexed tests may with fucility be spphed,
for the evidence afforded by deflayration
is by no means a satisfuctory proot of
the nitrate of potash being prescut, since
the chlorate, oxalate, and others, da the
some ; some more energetically, others
less so.

1st. As a trinl test, introduce about ve
grains of the mass into a umall cisss tube,
with about ten minims of distiiled water
heat the mixture in the flame of & 00
lamp, and whean it baile, drop ants 3t » grem
of English morphia, and insmediately tuvet
the surface of the Huid with s glase 1)
moistened with sulpluric acid ; if & riteste
be present, the mixturo will justattly e«
sume the colour of sherry wine. i

2d, Introduce a drachm of the mass inty
a small retort capable of containing no mwe
than two fl. ounces, with & neck terles
inches long and ope-third of an anck e
diameter ; odd na equul weight of strung
sulphuric acid, and spply hest, coudroving
the product of the distillation i s b-de
phial containing twenty deops of dusulied
water, Nitrie acid will be procuted &
sufficient quantity to supply any or al -
the testa I have advised, namely, the mers
phia, urea, and detounting silver, thiee tasss
over, if suflicient economy he obhserved, 1}
may add, that there is no ditficulty an - 7wes
ing from five grains of the nitrate vt - (sl
of the shops, 83 much pure uitnic sesd o6 -4
suflicient to show the morplus ssd wied
tests iu the most unequivocsl menaet.

1 have thus gisca an authing of U8 pees
cess necessary to be pursued 18 "‘f dosnase
tion of this poison. It ey petiire e
considered that 1 havo dweltlov li-¢ »8 8
concerning which the suda ot jea.
sntistied by 8 Uithe of the iae
vestigation ; yet I counot but sgres :ﬂb
Dr. Claistison, when he observes, that = 4
is the duty of the medical junist to duyyly
not only satistuctory evidence, but sise the
best evidences which Lis scieace sdutds.

subject,
tice might be

Edinburgh, 63, Laurieston,
Feb. 1at, 1830,
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