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“Iam glad (sales Eleutherius) to see the Vanlty or Envy of the canting Chymlsts thus discover'd
and chastis’d ; and T could wish, that Learned Men would conspire together to make these delud-
lng Writers sensible, that they must no longer hope with Impunity to abuse the World. For
whilst sueh Men are guletly permitted to publish Books with promising Titles, and therein to
Assert what they please, and contradlet others, and ev’n themselves as they please, with as Iittla
danger of being confuted as of being understood, they are encourag™l fo get themselves a name,
at the cost of the Readers, by finding that intelligent Men are wont for the reason newly menti=
on'il, to let their Books and Them alone: And the ignorant and eredulons (of which the numberis
elill much greater than that of the other) are forward te admire most what they least understand.
But if Judicious men skill'd in Chymieal affaires shall ence agree to wiile clearly and plainly of
them, and thereby keep men from being stunn’d as it were, or impos'd upon by dark or empty
Words; “tis to be hop®d that these men finding that they can no longer write impertinently and
absurdly, without beiog laugh'd at for doing so, will be reduc’d either to write nothing, or Books
that may teach us something, and not rob men, as formerly, of Invaluable Time; and so ceasing to
trouble the World with Riddles or Impertinencles, we shall gither by their Books receive an Ad-
vantage, or by iheir silence escape an Inconvenience."—Beyle’s Sceplical Chymist, Oxjford,

1660, p. 910










A LETTER,

&c.

SIR,

In a pamphlet, entitled An Exposure of the Misrepresentations
in the Phlilosophical Magazine and Annals, §ec. contained, as
asserted, in a review of your Elements of Practical Chemistry,
you have freely bestowed terms of contempt upon the author of
that criticism; denouncing him as a doughty critic, of utter
incapacity and cool effrontery; as an infatuated, and, unaccount-
ably, totally and grossly ignorant person; as one who is captious,
cavilling, clumsy, audacious, and guilty of gross misrepresenta-
tions, &c.

These, Sir, are a few of the phrases which you have applied
to the writer of the review in question; and you will perhaps
think that I possess more courage than prudence, when, after
such a description, I venture to avow, as I now do, that I am
the author of, and alone responsible for, every statement which
the criticism contains.

I assure you, however, that T do not complain of the language
in which you have deseribed me. Nature has provided her
creatures with means of defence, suited to the stations they were
intended to occupy; and to you (in this respect) she has been
peculiarly liberal, supplying you with stores of invective, which,
ample as they once were, you must have now nearly exhausted.

I am not aware that I have made use of any expression, in
speaking of your work, that is disallowed by the language of
fair criticism, I have, indeed, once said that 1 thought a certain
statement culpably inaccurate; and as the result of an exami-
nation of an important chapter, I also ventured to state, that
you appeared to me not to be sufficiently acquainted with the
soience which you had undertaken to teach. Whether T was
justified in expressing these opinions, remains to be discussed;
and in replying to your Exposure, [ shall more minutely detail
the facts upon which my conclusions were founded.

The observation that first excites your displeasure, ought, T
think, to have produced a very different feeling. Having sup-
posed it probable that your book did not appear entirely without
the sanction of Dr. Hope, to whom it is dedicated, you call it
““insinuating that he must have superintended the work;” and
yet you say that he has been pleased to ‘¢ express his approba-
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tion” of the plan and arrangements of your lectures. If, then,
sanction means superintendence, what construction is to be put
upon approbation? 1 beg, however, to state my entire belief in
your assertion, that your book ‘¢ had not the benefit of so valu-
able a revision” as Dr. Hope could have bestowed upon it,

Alluding to me, in the first page of the Ezxposure, youw
observe, that ¢ this writer has, with an infatuation for which it
Is not easy to account, condescended to be specific in his
charges, and has thus exposed himself in a way that enables
me to bring matters to a direct issue, without the possibility
of his escaping in loose generalities. For it must be borne
in mind that his charges do not refer to wmere opinions and
speculations, but to matters of fact, where an appeal to experi-
ment, easy of execution, and invelving no doubtful position,
can at once afford the most unequivocal evidence of the accuracy
or inaccuracy of the statement made.”

The latter part of this paragraph is excellent. It indicates
a vigorous determination on your part, to try that which is
doubtful, and to rest satisfied with no evidence but that of your
own senses; and yet, so ill do your actions agree with your
words, that, among many ethers, there is one experiment which
you might have repeatedly performed in the time bestowed upon
writing the passage above quoted, for which you have trusted to
authority, and have been deceived. I shall also point out
another instance, so strangely discordant with your resolution to
examine, that in the FExposure you have flatly and positively
contradicted a statement contained in the Elements; and
yet, Sir, the experiment that would have decided the question’
is ““easy of execution.” But of this more anon. ;

I shall now proceed pretty regularly to examine the allega-
tions contained in the FEaxposure; premising, that if some
circumstances had not occurred during the investigation, which
add to the facts of chemical seience, I should not have bestowed so
much time in the refutation of your opinions. In performing
my task, I shall not in every case quote the words of your
statements, nor of mine in opposition to them; but I shall
endeavour to mention the points at issue correctly, and appeal
to authority or experiment, or to both, as the case may seem to
require, .

- You have informed us in the FElements, that when a
metal, having a strong aflinity for oxygen, is acted upon by dilute
nitric acid, white fumes arise, which consist of nitralue of am-.
monia. In my review I stated my disbelief of the fact; you
have re-stated it in the Erposure, and I have, therefore,’
performed the following experiment:—I put a guantity of tin
into a retort, and poured upon it, at intervals, more than six
fluidounces of nitric acid of sp. gr. 1.306, ﬂﬂﬂﬂs‘?"““.’:’ adding
fresh portions of the metal; the gas liberated, which must have
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vontained the vapour of nitrate of ammonia, if any were present,
was passed into a fluidounce of water, Kept at a temperature of
about 50°, After the experiment had been continued for about
half an hour, the water through which the gas passed was exa-
mined: its quantity was increased to three fluidounces, by the
condensation of water and some undecomposed nitric acid; its
sp. gr. was 1.008; excess of hydrate of lime was mixed with it,
and moistened turmeric paper held over the mixture; but neither
by this nor by any other means, was the evolution of ammonra
discoverable. -
I conclude from this experiment, that the vapour in questior
is not nitrate of ammonia; and allow me, Sir, to inquire how it
would possibly be s0? Dilute nitric acid acts rapidly upon tin,
amd gas is pgf.:ntiFtu evolved at 180°, and below it; and yet,
in p. 41 of your Elements, when directing the mode in which
nitrate of ammonia is to be prepared, by evaporating the aqueous
solution, you say—*“in this manner the last portions of water
~are expelled more speedily, and full advantage taken of as high
a temperature as can be applied with safety.” Thus, then, at
180°, nitrate of ammonia evaporates from water, while, at as
 high a temperature as can be applied with safety, the salt re-
-mains and the water is evaporated.
I come now to consider your opinions as to the temperatunre
at which nitrate of ammonia is volatilized and decomposed. 1
say, opinions; for you have expressed two very opposite ones,
and with a degree of precision rarely to be found in your
wvritihgs, In p. 41 of the Elements, you say, when treating
vof nitreus oxide, *“ the first portions of gas that come away are
~often impure, especially if the keat to which the nitrate is exposed
.ds too great, and part of the salt also is then volatilized without being
decomposed, and collects occasionally in a solid mass in the beak of
the vetort.” 1 did not remember this statement, when, in
reviewing your work, I supposed you to know * that this salt is
~decomposed at a low temperature and not vaporized.” I may,
perhaps, be pardoned for not being aware of the extent of
your knowledge, but that you should be ignorant of how much
you knew, is rather a curious circumstance; and yet such seems
to be the case, for the opinion expressed in the Elements, is thus
- characterized in the Exposure.—** It must appear not a little singu-
lar, thatastatement displaying suchignorance of facts, and of works
intimately connected with an important part of the history of the
_science, could gain admission into a journal which had a character
to support, It is not true that nitrate of ammonia, as he states,
“is decomposed at a low temperature, and not vaporvized.” It is
vaporized without being decomposed at a comparatively low tempe-
vature, and it s not decomposed till the temperature is increased
to above that point at which it may be volatilized.” After this you
proceed, in a triumphant strain, to inquire whether I ever heard
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of a gas called nitrous oxide—ever prepared it—ever read of it
&c. Indeed, Sir, if I had not refd -:I:f it till I met with }'uu:‘
accounts of the circumstances attending its production, I should
have formed a strange idea of chemical operations; for the fol-
lowing is, I believe, a fair summary of your opinions respecting
the preparation of this gas; I submit it to your consideration, and,
if approved, for introduction into the next edition of your Elements,
which, as *“ five other reviews” have recommended it, must be
near at hand. In preparing nitrous oxide gas, care must e taken
to subject the nitrate of ammonia to a sufficient temperature; for it
s vaporized without being decomposed, at a comparatively low tem-
perature, and it is not decomposed till the temperature is inereased
to above that point at which it may be volatilized. These directions
must be minutely observed; for if the heat to which the nitrate is
exposed is too great, part of the salt is then volatilized without being
decomposed.

Any person who denies the accuracy of the whole of this state-
ment, is a doughty, ignovant, cavilling, captious, clumsy, andacious,
furious critic.

If, however, upon reflection, you should find it requisite to
dismiss one of your conflicting opinions on this subject; and if,
as usual, you should prefer the judgment of another to an ex-
periment of your own, allow me to offer for your consideration
the following passage from Berzelius—(Traité de Chimie, tome
ii. p. 46.)—* Le sel [nitrate d’ammoniaque] est introduit dans
une cornue garnie d'une tube propre A conduire les gaz, et
qu’on chaufie & la flamme d’une lampe ou sur quelques charbons,
Il commence par se fondre, puis il entre en ebullition, et le gaz
se degage en grande quantite, Si’l parait des vapeurs blanches
dans la cornue, la chaleur est trop forte, et une partie du sel
se sublime.”

Should you adhere to the opinion expressed in the Exposure,
in preference to that contained in the Elements, you will, of
course, wonder that Berzelius could make ‘‘a statement dis-
playing such ignorance of facts;” that it ** could gain admission”
into the work of an author who * had a character to support,”
&ec. Before, however, you again adopt this language, allow me
to relate an experiment which I have performed, and which I
advise you to repeat. 1t is, I assure you, ‘‘ easy of execution,”
and ““involves no doubtful poesition;” which are properties
that characterize all excellence in experimenting, of which
you have talked so much and d?na =0 little. 1 took a glass
tube, closed at one end, about 7} inches long and 8-10ths of an
inch in diameter; having noted its weight, 1 put 350 grains of
compact nitrate of ammonia into it, and immersed it, with a
thermometer, into a vessel containing melting suet; the_ heat
was gradually raised till the salt fused, which was totally effected
at a temperature rather below 380°%; the salt was kept in fusion
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for about 20 minutes, and then allowed to cool; a solid mass of
nitrate of ammonia, 1} inch in length, .rcmaine-d at the bottom
of the tube, the upper part being cleared, and the tube and salt
weighed, the loss was only 8-10ths of a grain. 3

From this experiment | conclude, although in opposition to
Davy’s statement, which you have guoted, that compact nitrate
of ammonia becomes fluid, and will remain so, without under-
going either sublimation or decomposition. 3

The point to be next determined is, whether nitrate of am-
monia decomposes or sublinies at the lower temperature.  You,
as already shown, maintain both opinions; Davy states that it
sublimes before it decomposes; while I have ventured to assert,
that it decomposes at a lower temperature than that required for
its sublimation. To determine this, L put 150 grains of compact
nitrate of ammonia into a similar tube to that employed in the
above-related experiment; into this I inserted, by means of a
perforated cork, a bent tube, about 15 inches long, and a quarter of
an inch in diameter, but at the angle, owing to flattening occa-
sioned by the heat used in bending, the aperture was considerably
less. The tube and salt, with a thermometer, were, as before,
immersed in melting suet; at about 3607, the salt began to
liquefy; at 450°, forty bubbles of gas were evolved in a minute;
and at 540°, nitrous oxide was copiously evolved. For a short
time the heat was raised to 580°, but never higher; when about
160 cubic inches of gas had been received, the process was
stopped. Now, if the salt were vaporized at a lower tempera-
ture than that at which it is decomposed, a tube of so great
length and small diameter, must speedily have been chokea with
it; but this was so far from being the case, that not the slightest
sublimation oceurred. From these experiments I conclude,
with Berzelius, that nitrate of ammonia first fuses, then boils
and afterwards decomposes; but if the heat be too great, it then
sublimes. In order to sublime nitrate of ammonia, it is requi-
site to apply a strong heat. I find that the flume of a spirit-
lamp, readily produces the eflect to a certain extent; though
I confess I have not been so fortunate as you, in choking the
neck of the retort when attempting to procure nitrous oxide.

The subject which next presents itself for consideration, is
the effect produced by passing nitric oxide gas into colourless
nitric acid.  If I do not mistake, you assert, that in pale nitrie
acid, of various specific gravities, the different colours of light
straw, reddish brown, various shades of olive and green, and
almost blue, may be produced. 'These assertions you make in
contradiction to mine, that *“ strong nitric acid never becomes
at all either olive, green, or blue, by absorbing nitric oxide;”
and that no ‘*acid of any one degree of strength is capable of

exhibiting them all, whatever may be the quantity of nitric
oxide passed into it,”
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~ You have attempted to support your opinions in two modes—
!u:at, by experiments, without details; and secondly, by author-
ities, one of the latter of which, by a most infelicitous accident,
proves that I am right.

ol To begin with your anthorities; and, first, with Dr. Priestley.
The annexed statement I copy from p. 5 of your Exposure—
¢ Dr. Priestley made many experiments on this subject: the
following are the changes of colour which he observed in one of
them, of which he makes particular mention, where the acid
was placed in a vessel containing nitric oxide. The experiment
was made with ¢strong pale yellow spirit of nitre.” Presently
after this process began,” alluding to the absorption of the gas
by the acid, ““the surface of the acid assumed a deep orange
colour, and when 20 or 30 ounce measures of air (nitric oxide)
were absorbed, it began to be sensibly green at the top; and this
green kept descending lower and lower, till it reached the
bottom of the phial. Towards the end of the process, the eva-
poration of the acid was perceived to be very great; and when I
took it out, the quantity was found to have been diminished
exactly one half; for there remained no more than the quantity
of two pennyweights of water. Also it had become, by means
of this process and evaporation together, exceedingly weak, and
was rather blue than green.”  Experiments and Observations on
different kinds of Air, vol. i. p. 384, Now, Sir, although I had
read Dr. Priestley’s writings repeatedly, and, as I thought, with
some care, yet [ protest I did not understand what is meant by
the statement, that ¢ there remained no more than the quantity
of two pennyweights of water,” none being mentioned in the
‘experiment, as quoted by you. On referring to Dr. Priestley,
I found the following lines, which threw much light on the sub-
ject to me, and may, perhaps, to others:—‘* Having filled a
phial, containing exactly the quantity of four pennyweights of
water, with a strong pale yellow spirit of nitre, with its mouth
quite close to the top of a pretty large receiver, standing in
water, I carefully drew out almost all the common air, and then
filled it with nitrous air; and as this was absorbed, I kept puttiﬁ
in more, till, in less than two days, it had completely absorb
130 ounce measures. Presently after this,”&e. as above quoted by
you. If I had made an omission of this sort, what an outery of gar-
bling, &c. you would have raised against me. It is 1_33{ no
means requisite, however, that I should charge you with inten-
tional misrepresentation, to account for the omission which 1
have detected.

Observe, that in this experiment the acid as§umeﬂ a deep
orange colour presently after the process began; it then became
green; and towards the end of the process it was rather blue
than green. But did the acid remain of the same strength? No;
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¢ ¥t had become, by means of this process and the evaporatior
together, exceedingly weak.” Now can any experiment more
distinctly prove my assertion, that acid of no one degree of
strength is capable of exhibiting all the colours? o

The experiment which you next quote is from Davy. This I
shall not give at length; for I confess I do not place any de-
pendance upon the result; it was made with only 93 grains of
nitric acid, which, it is stated, became of a dark orange colour
by absorbing nitric oxide, and yet diminished in sp. gr. from
1.6 to 1.48.

I come now to the experiment by which you intend to prove,
that in strong nitric acid all the appearances described may. be
produced in the course of a single minute, by operating ““on a
small quantity of acid with a brisk eurrent of gas.” 1 have
performed this experiment, and will readily admit, that by
passing a strong current of nitric oxide through a fluidrachm of
nitric acid, of sp. gr. 1.497, I obtained nearly the tints you
mention; but the acid, as in Dr, Priestley’s experiment, had
become *‘ exceedingly weak,” by the evaporation of nitrous acid,
into which the nitric acid had been converted by combining with
nitric oxide. Nitric acid, of 1.497, decomposes about 72.8 per
cent. of carbonate of lime; but the blue-green acid remaining
after the passage of the nitric oxide through it, deeomposed only
52.5 per cent. I consider it as completely proved, by Dr.
Priestley’s and my own experiments, that ““strong nitric acid
never becomes at all olive, green, or blue, by absorbing nitrie
oxide.” I proceed, therefore, to consider what you have
advanced, in opposition to my statement, that nitric aeid, of any
one degree of strength, is incapable of exhibiting all the colours
which you have enumerated. * I have made the experiment,”
say you, ““frequently, with pale acid of various specilic gravities;
with acid of the very speeific gravity to which he alludes {1.46];
and with acid both stronger and weaker than this. I have seen
each of these kinds of acid become not only yellow and red,
but also olive and green, and almost blue, as I have described,
or, to use Sir H. Davy’s expression, blue-green.” 1 shall
meet this statement, both with quotations and experiments; and -
first, with the former. M. Laugier (Coursde Chimie générale,
Legon x.) makes the following observations—¢* On prepare de
P’acide nitreux en faisant passer un courant de deutoxide d’azote
a travers de l'acide nitrigue, qui prend des couleurs diverses,
suivant qu’il a plus ou moins de densité. Si on le regoit sncees-
sivement dans quatre flacons contenant des acides 4 1.15, 2 1.32,
2 1.41, de densité et enfin de acide le plus concentré, il se
developpera dans le premier flacon une couleur bLleuatre, verte
dans le second, jaune foncée dans le troisitme et brune foncée
dansle quatritme, Ainsi la nuance est d’autant moins prononcée
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qui 'acide a moins de densité el vice versd.”  Again, and to the
same purport, I refer you to M. Dumas (Traité de Chimie, tom, i,
p- 327); speaking of the action of nitrie acid upon nitric oxide, he
observes—¢¢ L’efiet varie d'intensité en raison de la concentration
de Pacide; ainsi Pacide pesant 1.15 est sans effet surle deutoside
d’azote, celui qui pése 1.32 en absorbe un peu et devient vert,
celui qui pese 1.41 en prend davantage et devient jaune, et 'acide
4 1.510 devient brun en absorbant encore plus de gaz.” Now
you will observe, that these authors do not quite agree as to the
changes produced upon acids of similar specific gravities; but
that their general statements are correct, as to eflects upon dilute
and strong acids, 1 have proved by the following experiments:—
I put into a vial two fluidounces of nitric acid, of sp. gr. 1.067,
and passed into it nitrie oxide gas, obtained from the solution of
about 650 grains of copper; the acid soon acquired a slight blue
tint, the intensity of which did not afterwards increase, nor did
it assume any other colour; its density was raised to 1.110.

Through an equal measure of acid, of sp. gr. 1.420, I passed
the same quantity of nitric oxide. It became for a short time
yellow, then olive-green, and afterwards deep green, without
ever appearing red or blue; the density of the acid, after the
operation, I found to be 1.403,

The acid next employed was of sp. gr. 1.465. Through two
fluidounces of this, nitric oxide was passed in the same quantity
as in the former experiments. The acid was first red, then
olive, and retained the latter tint at the conclusion of the expe-
riment. [Its sp. gr. was 1.459.

Two fluidounces of nitric acid, sp. gr. 1.497, similarly treated,
hecame red at first, and then brownish red; but did not, at any
period of ihe operation, appear either blue or green. 1ts sp. gr.
was increased to 1.541.

1 think, Sir, I have now proved, both by authority and ex-
periment, the following positions:—that nitric acid, of any one
degree of strength, is incapable of exhibiting all the various
changes of colour, produced by absorbing nitric ﬂxlde:—_ﬁu}t
when strong acid becomes either olive, blue, or green, 1t 1s
owing to the evaporation of nitrous acid and the consequent
diminution of its strength; and lastly, that weak nitric acid never
becomes yellow or red at all. :

In p. 8 of the Exposure, you observe— the reviewer has also
been pleased to comment very freely on the manipulations in
some of the processes which I have described; and here, n]sc::
I have to point out numerous errors and misrepresentations,
And here, as usual, you have found a quotation to answer a
fact, and with this 1 shall not interfere. 1 shall, however, notice
what you observe respecting the modes of cooling receivers




9

employed in distillations. ~In p. 54 of the Llements, you pro-
pose to condense vapours by means of a slender stream of water.
To this method I objected, and stated that, in my opinion, 1m-
mersion in cold water was more convenient, In p.8 of the
Exposure, you say—* I have fraquerl?tly tried this_mnde of ope-
rating. Though apparently more simple to an inexperienced
operator, it is in reality, much more difficult and less suc»:':cssiul;
and the mode which I have recommended was adopted in pre-
ference, because I found that the student conducted the opera-
tion more easily in this manner. When the receiver is placed
in a basin of water, if not fixed in its place, and kept down by
a weight, but allowed to find its own level, it will float unstead:_lyr
in the basin;” and to these statements, you add a list of evils
attendant upon the plan which I propose, and of advantages se-
cured by yourown. Now, Sir, I have already proved that, owing
to a defective memory, you sometimes forget in the Exposure what
you have written in the Elements; and 1 shall hereafter also
show, that the same remark will apply to statements contained
in different parts of the latter. I am sure you will excuse my
not being aware that you had actually employed a common
bottle, and a tubulated receiver, and cooling by immersion,
when I put you in mind that you have forgotten it. In p. 245
of the Elements, you state, that ammonia *is obtained most
conveniently by decomposing muriate of .ammonia by slaked
lime, receiving the product into water kept cold in a bottle
receiver.” I will i.‘.‘]CF{:Ed admit that the mode of cooling is not
directed in the text,. but fig. 62, which accompanies it, shows
that it is the plan which I prefer and you now condemn, viz.
that of placing the bottle receiver in a vessel of cold water.
When you advised this method, you had no idea that a weight
was requisite to keep the bottle from floating, for none is men-
tioned in the description, nor drawn in the figure; and you must,
therefore, have discovered, in the course of a few months, that
common bottles are *“extremely apt to be broken when surrounded
by cold water;” and the ‘ many receivers broken,” must have
met with their fate since the Elements appeared; for you could
not have recommended a plan so fraught with mischief, as that
which you first proposed and now condemn, had you been aware
of its nature.

We come now to discuss the mode of distilling nitric acid
from a.flask. . In your Elements, p. 55, you assert—*¢ it is avery’
convenient method of conducting the process, and is often pre-
ferred to distilling the nitric acid from a retort.,”” When I disap-
prove of the use of a flask for this purpose, vou tell me, in the
Lzxposure, that you “have never affirmed that a flask is more

roper than a retort.” Am I, then, to assume, that the flask
1s “‘ often preferred,” because it is less proper than a retort?

In my review I objected to the employmentof flasks, that, owing

c B ¥
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to their form, the acid is more apt to condense and run back than
when a retortisemployed ; this argument youanswerthus,* it must
beobvious to every one who reflects on the nature of the apparatus,
that it [the flask] must be less favourable to the condensation of the
vapours before they have passed the angle than the retort, &e.”
““ there must be much less condensation,” &c. Assertions so posi-
tive caused me to repent of my determination not to try the
flask apparatus, and I will confess, that with some improvements,
itis ot so bad as I expected, and you have not done it justice, for
clay is a perfectly suflicient lute without the additional use of
plaster of Paris, which you recommend.

I will now trouble you with the details of a few experiments:
the capacity of the flask employed was 44 cubie inches, the bent
tube was 7-16ths of an inch in diameter, and about 16 inches in
length ; the height of the apparatus was 12 inches. Six ounces
(avoirdupois) of sulphuric acid and nine ounces of nitre were
used; the flask was heated by an argand lamp; the quantities of
nitric acid, and the time in which they were produced, taking the
mean of two experiments, were as follows:

ne henrloaas wlisuies daal o L 3 oz. 564gr.
e henrs s idoos , big. ciasisas senss 3— 425 —
Elirceshonxgoveet agasl. vov doad sl 4 nogls=s

I then made two similar experiments with a retort, the capacity
of the body of which was &0 cubic inches ; taking the mean, L
obtained of nitrie acid, in

Cneshonr: sisaatas Skl sEiat G0 3 oz. 356 gr.
TWI’.‘IhG'IlI'E ..... & ow wmoE W EE N W LR R ] 4_ ]35_'
Thiermhonrs: .co . woon shota. 4 J48 9 el DN

~ On comparing these results it will be seen, that the retort
yielded in one hour, within 50 grains, as much acid as the flask
did in two hours; and that in two hours, the product by the re-
tort exceeded, by 55 grains, that obtained from the flask in three.
These experiments prove, therefore, that your thrice repeated
assertion of what must happen did not occur; and I leave you
to discover ‘any other cause for the failure of your theory than
that which I have pointed out, viz. the condensation of the :amd
and its return to the flask ; but to be convinced that I am right,
attempt the distillation of mercury in this apparatus. To con-
clude this part of the subject, I agree with Mr. Faraday, Mani-
pulation, p. 217, that * in cases of necessity, Florence flasks may
often be substituted for retorts in distillation,” but I cannot
admit with you that they are often preferred. :

~ Although I have been much puzzled by your reasoning and ex-

eriments upon several occasions, a note of admiration which you
Eava employed in one instance, has completely set at defiance my

owers of solving a mystery :—the following contains the difficnlty
which has occurred to me; «“ Henext tells us that a thin tube when
bent is very apt to break at the angle!” now w]}ether tht-_e. por-
tentous! means that I have stated a truth so obvious, that it was
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useless tomention it: or that I have made an assertion so false that
no one will believe it, [ really am ata loss to discover, and "E'i'_ll:Ell
you reply to this letter, (and you Wil_l find spﬁmant authorities
on record to answer every statement it contains,) 1 beg of you to
explain the meaning of this note of admiration. :

?ﬁnd that I misunderstood part of your flask process ; it seems
that the tube is not to be fastened into the receiving _ﬂask, but
to rest *loosely” in it; this word is so characteristic of your
usual mode of proceeding, that I confess, Ilnught to have dts'-
covered your intention ; but allow me to inquire whether  deli-
cate’’ gentlemen, are not likely to be incommoded by the.e.snapa
of gas attendant upon such an arrangement? There is also
another subject on which you accuse me of error; 1do not think
it worth while to enter minutely into it, and will therefore
admit, that after having directed the use of equal weights
of nitre and sulphuric acid, for preparing nitric acid, you do
aot “¢ give further instructions on the subject,” (p. 55) though
you afterwurds advise the employment of ** three ounces (water
measure) of sulphuric aeid to eight ounces by weight of nitre”
(p. 56); and I will also allow, that the first mentioned proportions
“were directed for the retort process,” though we are told that
““the distillation may be conducted in flasks;” these I will not dis-
pute to be facts, though I have some difficulty in believing them.

I must however insist, that as you have made no general
declaration of the kind of weights which you employ, *“ eight
ounces” may mean either troy or aveirdupois, and your assertion
that the former is always used in the operations above alluded to,
I know to be incorrect; I must also repeat, that no such measure
as ““water measure’’ exists, nor does the table at the end of your
book mention any measure by this name. You also assert that
the student “* would take the only liguid ounce measure in use,
and which is fixed to contain 455.6 grains of water,” in your
table you say 456.5 grains; the difference is trifling, and I suppose
you to mean the fluidounce of the London College; you will
find however, that there is another liquid ounce measure in use; I
employ it, and it is mentioned in a work which I recommend to
your serious perusal, I mean Mr. Faraday’s Manipulation, in
this he describes the imperial fluidounce, containing 437.5 grains
of distilled water, j

While speaking of the preparation of nitric acid in the Ez-
posure, (p: 14) you say, that you * have given a minute account,
llustrated by a diagram, of the action that takes place when the
proper proportion for obtaining nitric acid is used—the propor-
tion in unison with equivalent numbers.” Really sir, I am
astonished that you should refer to this ** minute account,” for
in it, as pointed out in my review, you give 96 as the weight ot
two atoms of sulphurie acid, instead ot 98, and this error you
have repeated ang ““illustrated by a diagram.”
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I shall now notice your statement, that red nitric acid, is pre-
ferred in many processes from its great strength, being always
stronger and more active than the pale acid:” first, as to its
greater strength; to ascertain this point, 1 made the following
experiment; I prepared some red acid of sp. gr. 1.541; a portion
was diluted, taking care that as little gas should escape during
the dilution as possible; it dissolved 73.2 per cent. of carbonate
of lime, equivalent to 79 of nitric acid ; when however, another
quantity of the red acid was diluted, in a bottle containing azotic
gas,and thenitric oxide evolved had consequentlybut little oppor-
tunity of becoming nitric acid, it decomposed only 71.3 per cent. of
marble, denoting 77 of nitric acid. Now pale nitric acid of
1.5 dissolves 73.7 per cent. of carbonate of lime, equivalent
to 79.6 of nitric acid ; from these experiments, I am warranted
in asserting, that the density of red nitric acid may be greater
than that of colourless acid, and its strength less.

As it is reasonable to suppose, that the activity of diluted
nitric acid is proportional to its strength, there would not
seem to be any occasion to ascertain the former by experiment,
after the latter had been determined ; as however in my review
I thought I could “defy you to point out a single process in
which the coloured acid is to be preferred to the pale,” you have
in the Exposure stated that nitric oxide may be procured more
readily by employing the former. You have not given the de-
tails of your experiments on this subject, but I will state those
which 1 have made relative to it: I diluted 500 grains of red
nitric acid of sp. gr. 1.541 with twice its weight of water,
and when the mixture had cooled to 60°, I poured it upon 250
grains of copper in a retort, and in about 10 minutes I obtained
50 cubic inches of nitric oxide gas; I then used an equal quan-
tity of pale acid of sp. gr.1.507, with the same proportions of water
and copper; itrequired however 15 minutes to prﬂduce 50 cubie
inches of nitric oxide ;: I therefore admit that red nitric acid
produced 50 cubic inches of gas in 5 minutes less time than the
pale ; this however, cannot be owing to its greater strength, for
I have shown that it is weaker; the cause I presume to be, that
the diluted red acid, when used quickly after dilution and of a
greenish colour, contains as much nitric oxide as it is capable of
holding in solution : whereas, the diluted colourless acid, not
containing any, occupies some time in being saturated before the
gas passes over; that thisis the case, is well illustrated, by an ex-
periment of yours on the solution of mercury in nitric acid, and
the non-escape of gaseous matter ; this fact is stated in p. 17 of
the Exposure, and 1 shall have a future occasion for attending
to it.

I wish, however, you had given some additional and more sub-
stantial reasons for preferring the red acid to the colourless; for I
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~ really do think, that for the sake of gaining five minutes in the pre-
paration of 50 cubic inches of nitric oxide gas, it is not worth
while to obtain only 3600 grains of red acid, from 16 ounces of
nitre and 10.7 ounces of sulphuric acid, instead of 4530 grains
of pale acid from 16 ounces each of the salt and acid ; these I
can assure you are the respective products, and you will observe,
that in the latter case, one-fourth more nitric acid is obtained,
and at about 1-10th additional cost; added to this, when the
sulphuric acid is equal to only two-thirds of the nitre in
weight, the mixture is exceedingly apt to froth, and without
care would boil over, which never happens when equal weights
are employed. . :
The subject next to be discussed is whether, as I have stated,
“ when nitric oxide gas is passed into colourless nitric acid it be-
comes red, and its density is considerably increased.” Now, re-
lying, as usual, upon authority to conviet me of error, rather
than allow yourself to confirm my opinion by experiment, you
refer to Davy, and quote an experiment which you must know
to be inaccurate; in p. 57 of the Elements you state that “ Dr,
Hope has prepared it [the redacid] with so high a specific gravity
as 1.54, though the specific gravity of the colourless acid does not
exceed 1.500,” and you also inform us, that to deprive nitric acid
completely of colour, ““it must be exposed to a gentle heat, as
long as any nitrous acid vapours or nitric oxide gas is expelled.”
I must do you the justice to believe, that, knowing the expulsion
of nitrous acid and]nilric oxide from red acid rendered it pale,
and reduced its sp. gr., you must also have been aware, that, by
causing pale acid to absorb nitric oxide, by which the nitrous
acid is generated, colour must be created and density increased,
If you do not admit this, you must be in a condition to understand
that, when two are subtracted from four, there remain two; yet
unable to comprehend that four will result from the addition
of two to two. For experimental proof of the correctness of my
assertion, I refer you to page 8 of the present letter, where you
will find, that pale nitric acid of sp. gr. 1.497, had its density in-
creased to 1.541, and was rendered red, by absorbing nitric oxide.
We proceed now to consider, whether there is, as you assert,
any thing peculiar in the constitution of nitric acid of sp. gr.
1.48. I shall not go through the tedious process of repeating
all that you and I have said on this subject; nor shall I refute
the charge of suppressing your words, for the sake of misrepre-
senting your statement. What I understood you to mean is this,
(and as usual, you have authority ready to support you,) that,
nitric acid of greater or less density than 1.48, is readily acted
on by metals; whereas, when it is of this particular specific
gravity, they produce no effect upon it. 1In order to ascertain
these points, I made the following experiments : I put 100 grains
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of copper, iron, silver, lead and tin, into small vials with glass
stoppers, and upon each metal I poured two Aluidrachms of nitrie
acid of sp. gr. 1.500; upon the copper a slight action imme-
diately took place, whereas, it was long before any apparent
change occurred with the other metals. After the vials had
remained closely stopped for a week, it was evident, that all but
the tin had been slightly acted upon; minute crystals of nitrate
of copper were formed, and the acid was coloured by holding
oxide in solution; I examined only two of the solutions parti-
cularly, those of iron and silver; the former when saturated
with ammonia, gave 3 grains of peroxide of iron, and the latter
gave 1.5 grain of chloride of silver; these statements are suffi-
cient to show, that strong nitric acid of 1.5, acts very feebly upon
the metals. T now repeated the experiment with acid of 1.48,
the copper was immediately, but slightly, acted upon, and after
remaining a week, I procured one grain of peroxide of iron, and
the same quantity of chloride of silver; the solutions of tin and
lead I did not examine, though it was evident, that some nitrate
of the latter metal was formed. These experiments are, I think,
sufficient to show, that there is ‘““nothing peculiar™ in acid of
sp. gr. 1.48, and that when nitric acid is above a certain
strength, it is very slowly decomposed by the metals generally.

Y ou persist however, that there are peculiarities in nitric acid
of different densities, and you detail the following experiments
in proof of the accuracy of your assertion. * Nitric acid, of spe-
cific gravity between 1.50 and 1.51 was used. Four glasses were
taken, and an equal portion of acid poured into each. A few drops
of water were added to one of these, twice as much water to
another, and four times as much to a third : the fourth was not
diluted. Pounded antimony was thrown into each till it rose
to the top of the liquid, when it was found that an effervescence
took place in the strong acid, and in the acid to which most
water had been added, while the antimony had but comparatively
a feeble action on the acid to which the smaller proportions of
water had been added. I took acid of the specific gravity 1.48,
and added a similar quantity of pounded antimony to it, and it
was not nearly so much acted upon as the strongest and weakest
acids used in the preceding experiment. The difference was
very marked ;” FExposure, p. 16. }

These experiments appear to me to be of much too loose and
indefinite a nature, to admit of their serving as the basis for a
general law ; in three out of five of them, the specific gravity
of the acid is not given, noris the quantity of antimony employed
mentioned. In order to determine the action of acid of differ-
ent densities upon the metal in question, I added separate por-
tions of powdered antimony to two fluidrachms of nitric acid of
the specific gravity stated, and obtained the annexed results :—
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Antimeny. Acid, sp.gr. :
20 grs.  1.507, actionimmediate,soonrather strong,
afterwards ceased.

650 — action immediate, soon rather strong,
afterwards nearly ceased, but went
on again, though not strongly.

150 — action immediate, and exceedingly
strong.
20 -— 1.480 no action.
50 — action at first slight, then ceased.
150 — action immediate and strong.

20 — 1.441, no action.

50 — action slight and then ceased.
150 — —— immediate and strong action.

20 — 1.420, no action.

50 — —— action very slight and soon nearly ceased.
160 — — immediate but not strong action, soon

increased and became strong.
- These experiments require but little comment ; they certainly
prove that undiluted nitric acid is decomposed by a small quan-
tity of antimony, while weaker acid is acted upon only by a
larger proportion; but they fail most completely in showing that
there is any thing peculiar in the nature of acid of 1.480, for you
will observe that no difference exists between acid of that density,
and 1.441, and very little indeed between it and 1.420; and in
addition to this, the experiments prove, that the action of acid,
of the same density, depends generally upon the quantity of the
antimony employed, a circumstance of which I was not previ-
ously aware, nordo I know whether it exists with any other metal.
- The subject next to be considered, is a doubt expressed by
me, whether nitrous acid is in any case evolved by the action of
a metal on nitric acid. You have attempted to establish this
fact, both by authority and experiment; into the value of the
former, I shall not inquire; but I shall examine a little the ac-
curacy of the latter. Inreference to thissubject you state, *“that
there are metals which are acted upon by nitric acid either with
a copious evolution of gaseous products, or without the disen-
gagement of a single particle according to the relative propor-
tions in which they are mixed together,” and the latter of these
cases, or the non-evolution of gaseous matter, you prove by the
following experiment, * take a common test tube, fill it halt full
of colourless nitric acid, and pour into it ten or twenty grains of
mercury, In a few minutes, the mercury is completely dissolved,
a considerable agitation is observed in the lower part of the
liquid, and much gaseous matter is produced; but none of it
escapes, being absorbed by the superincumbent liquid before it
reaches the surface.”” You might as well have added, that the
gas produced is nitric oxide, and that owing to its absorption, the

N o -
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nitric acid is rendered green; Tparticularlyallude liowevertothis
experiment, as proving what T have before stated, that it is not
owing either to the greater strength or activity of red nitric acid
than pale, thatnitric oxide is more readily evolved when it is used,
but because the pale acid, as in the above detailed experiment,
absorbs the first portion of gas evolved, whereas, recently diluted
red acid, already holds as much as itis capable of-retaining. As to
the formation of nitrous acid, this experiment of yours, shows
nothing ; proceed we therefore, to the next, which you say
‘“proves most unequivocally the evolution of nitrous acid gas
when mercury acts on nitric acid.” The experiment is as fol-
lows :—¢“ Take a stout mercurial pneumatic jar from one to two
inches in diameter, and from one to ten inches deep; fill it with
mercury and invert it over the shelf of the mercurial trough.
Then introduce into it about a drachm of the colourless acid, used
in the preceding experiment, taking care to avoid the introduc-
tion of any air, and using for this purpose, any of those numerous
modifications of the dropping tube, that are now so much em-
ployed ;—a common glass blow pipe, with the point bent a little

upwards does very well. Inaboutaminute in general, after the’

acid has risen to the top of the mercury in the jar, and when it
is of the usual specific gravity, red fumes begin to appear, and
the mercury slowly descends, leaving the jar quite full of ruddy
vapours, and affording another instance of their production when
metals act upon nitric acid, totally independent of the action of
the air.”

I admit the accuracy of the experiment, but I deny that of
the inference; the production of nitrous acid, L believe to have re-
sulted, not from the direct action of the metal, but from that of
nitric oxide which could not escape, upon the nitric acid unde-
composed. You have quoted an experiment of Dr. Priestley’s
in which he mentions the evaporation of nitric acid, when
exposed tonitric oxide, and the same elfect was produced, when
you passed a brisk current of nitric oxide gas into a small quan-
tity of nitric acid.

I made however the following experiments on the subject,
which appear to me decisive of the question, whether, when
mercury is acted upon by nitricacid,any nitrous acid is produced;
I passed some nitric acid of sp.gr.1.318 into a jar of mercury,
red vapours of nitrous acid were produced, and consequently,
the acid was of a sufficient degree of density for the experiment;
I then took 720 grains of the same acid and put it into a retort,
with mercury, and received the gas generated into lime water ;
when the evolution of gas ceased, there remained excess of lime
as shown by turmeric paper. I then passed carbonic acid into
the lime water, heated it to throw down the carbonate of lime,

and afterwards decomposed the nitrate of lime formed, by carbon- |
ate of soda; the resulting carbonate of lime weighed 10.5 grains,® |
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equivalent to 11.34 grains of nitric acid. Now, 720 grains of
acid of 1.818, contain about 320 of real acid ; and I leave it to
you to decide, whether it is more probable, that 11.34 grains, or
one twenty-eighth part of this acid, was vaporized with the
nitric oxide gas, or converted into nitrous acid.

I will again take the liberty, which I have done on former occa-
sions, of comparing together your own statements. In page 17 of
the Exposure you assert, ““ I know from experiment, that nitrous
acid is evolved by different metals when they act on colourless
nitric acid in circumstances where no fallacy can arise from the
evolution of nitric oxide, and its action on atmospheric air; and
any one may easily satisfy himself of this by causing iron, nickel,
copper, tin, zinc, or bismuth to act on the acid, after adding a
little water,in vessels filled with carbonic acid gas,so as to exclude
the action of the air.” If this be the case, allow me to inquire,
what becomes of the nitrous acid, when, as stated in p. 46 of the
Elements,that during the preparation of nitric oxide, ‘“ everythree
equivalents of metallic copper, decompose two equivalents of
nitric acid,” and these, as shown in your diagram, are separated
intirely into oxygen and nitric oxide? Permit me again to ask,
how can nitrous acid result from the action of mercury or copper
upon nitric acid, since we find, ( Elements, p. 47, ) that ““mercury
and copper are perhaps the only metals that disengage pure
nitric oxide when they act upon nitrie acid 7”

Really Sir, if you will not take the trouble to examine by
experiment in order to be correct, I advise you so far to consult
your memory, as to enable you to be at least consistent in error ;
you will thus avoid the contradiction of stating that to be true
on one occasion, which youn denounce as false on another.

The question which next arises is, whether, Liebig's process
for detecting the presence of nitric acid is intended for free or for
combined acid. You maintain the former, and I the latter
opinion; I repeat that I cannot discover the use of the sulphuric
acid in the process, unless it is to decompose the nitrate and
allow its acid to act upon the indigo; indeed Liebig’s own words
which you have quoted are direct to my pirpose, “Si le liquide
contenait un nitrate, il sera décoloré;” I admit that he also men-
tions nitric acid without stating it to be combined, but on the oc-
casion of proposing the test, the acid, if any existed, must have
been in combination with potash, the gases suspected to con-
tain it, having been passed throngh a solution of the carbonate, for
the purpose of subjecting it to the action of the test. This part
of his statement, was not to your purpose, and therefore, you
omitted to notice it.

To prove the correctness of your opinion, you quote the ac-
count of the process as given in the Philosophical Magazine ; if
I prepared that statement, which was not, I believe the case,
I committed a blunder in introducing the words * sulphate of

D
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indigo;” Liebig does not mention it, and you must have been
aware of this mistake; but provided you can find evidence, you
are perfectly indifferent as to its value.

I come now to the last statement contained in the Exposure :
In my review, 1 observed that no such substance as oxygenated
nitric acid exists, although you have mentioned the mode in
which it may be prepared. Y ou now indeed admit that Thenard
considers the compound allnded to merely as ligueur owigénée
niirigue ; your excuse for rendering these words oxigenated nitric
:'.e_cid, 1s rather a curious one, viz. *“ the awkwardness of their
literal translation ;” by thus giving a false name because a true
one would be awkward, you have adopted a principle in the art
of translating, of which you may, I believe, be considered as the
first promulgator, and to you its use will probably be confined.

I have now, Sir, concluded a re-examination of such state-
ments contained in your work, as 1 objected to in my review of it,
or rather of such ot them as you have defended and repeated in
the Exposure. Your reply contains however, a complaint that I
have examined one part only of the Elements; ** whether, in thus
confining his attention to a single chapter, and passing over the
claims of a work which professes novelty of plan, arrangement,
and illustrations, which embraces a wide and comprehensive sys-
tem of operations, where the mass of matter could not be re-
stated from former authorities, but required precise observation
and personal experience, and which therefore had peculiar diffi-
culties to encounter,—whether, 1 say, passing over all these is
altogether fair, I do not pretend to determine. I can only state
that five other reviews in this country have noticed my work,
and that each has brought these points prominently forward.
But I am most willing to meet this worthy reviewer on his own
ground, and likewise to let my book stand or fall according as I
can prove his ignorance, his misrepresentations, and his clumsy
and 11l disguised eflorts to depreciate my work,” Exposure, p. 2.

If you will refer to the concluding IEu{u‘agra h of my review,
you will find, that I was not unprepared to adduce more facts in
support of the opinion expressed of your hook; challenged
therefore, as I am, to proceed with my examination, I shall men-
tion some additional circumstances, which, if I mistake not, will
confirm the accuracy of my views. J

When treating of the preparation of oxygen gas from nitrate
of potash (p. 13,) you say, *if the heat is continued after this
quantity of oxygen has been obtained, the whole of the nitrous
acid is decomposed,and alarge quantity of mixed gases is obtained,
congisting of oxygen, nitrogen, nitrous, and niLrir:: uxldes,’iwhat
evidence you may have for the production of nitrous oxide, I
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know not, but I learn from p. 50 of the Elements, what indeed I
happened before to know, that no mixture of oxygen and nitric
oxidegasescan exist; for after mentioning the circumstances under
which these gases combine to produce different compounds, you
say, ‘““any excess of nitric oxide may easily be detected, by
mixing a little air or oxygen with the gas in the jar suspected to
contain it; if, on the other hand, all the oxygen sl_muld not have
been consumed, on introducing a little nitric oxide, ruddy va-
pours will be immediately produced; hence, nitric oxide and
oxygen gas may be employed, each to indicate the presence of
the other;” in one word these gases are incompatible, and there-
fore no such mixture of gases, as that which you describe to be
existing largely, can exist at all. _

The weight of a cubic inch of water (p. 29) is stated to be
252.525 grains, instead of 252.458 grs. and you have given 0.625
as the specific gravity of steam, instead of 0.62349 as ascertained
by Gay-Lussac, and generally admitted to be correct.

In treating of the preparation of nitrate of ammonia (p. 42,)
you inform us, that “every 54 parts or one equivalent of real nitric
acid (contained in 72 of the common liguid nitric acid) combine
with 17 of ammonia, and give 71 of dry nitrate of ammonia.”
Now if you had tried this experiment, you would have found
that 72 of the nitric acid contain 57.6 of real nitric acid, which
combine with 18.1 of ammonia, and about 9.6 or an atom of
water, which is essential to the existence of nitrate of ammonia,
even in its compact state ; I speak from direct experiment, when
I say that nearly 84 of dry, though not anhydrous ni‘rate of
ammonia were obtained, by saturating 72 of nitric acid of 1.5
and evaporating the solution. The diagram therefore, by which
you illustrate the position, that 71 of dry nitrate of ammonia,
will yield 95 cubic inches of nitrous oxide, will lead the pupil
into error; the product will be less than 85 cubic inches.

I ascertained the composition of nitrate of ammonia, also by
analysis; 100 grs. of the compact salt were decomposed by boiling
in water with lime, the excess being thrown down by carbonic
acid ; the nitrate of lime formed, gave 63.4 of carbonate by car-
bonate of soda = 68.4 of nitric acid, requiring 21.5 of ammonia
for saturation and leaving 10.1 for water. That this is the compo-
sition of the salt has already been shown by Berzelius, and
Dr. Thomson ; I am not aware however that it has been clearly
stated, that the crystallized salt, contains no more water than the
compact; yet this is the case, for I find, that when treated with
lime, they yield equal quantities of nitrate; and the crystallized
salt fuses without losing water.

The errors which you have committed with respect to the
composition and decomposition of this salt, are not, compara-
tively, of a very glaring character; still however, the mistakes
are too important to be overlooked when challenged to investi-
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gation by the author of a work which *f professes ” to contain
“a mass of matter that could not be restated from former autho-
rities,” and lays claim to * precise observation and personal
experience.”

For the preparation of nitric oxide gas (p. 46) you advise the
use of copper and ¢ nitric acid diluted with one and a half times
or twice its bulk of water,” and you afterwards assert, that should
a more diluted acid be employed, * heat is necessary for the
preparation of this gas.” Now Sir, I have the * cool effrontery”
to declare either that you never tried a weaker acid, or that you
obtained nitric oxide gas without the application of heat. Nitric
acid diluted, as you propose, with twice its bulk of water, con-
tains at least 34 per cent. of real acid ; in experiments which
I have made on the production of nitric oxide gas, I generally
employed acid of about 1.150 sp. gr. and which contains less
than 22 per cent. of acid ; this acts readily upon copper without
heat, and at one period of an experiment, I obtained 20 cubic
inches of gas in five minutes.

I shall now pass over about 20 pages of the Elements without
observation, for they contain the chapter on nitric acid which
has been already considered, and proceed to notice a statement
of yours respecting the preparation of sulphurous acid gas (p. 71.)
““When it is prepared on the small scale, 200 grains of mercury,
and 300 of sulphuric acid, (about 3 drachms by measure,) may
be taken and put into a retort,” and after giving some further
directions you say ‘“the theory of this process is very simple ;
one equivalent of sulphuric acid (composed of three of oxygen
—24 + 16 = one equivalent of sulphur) loses one equivalent of
oxygen (8,) which combines with the metallic mercury, and the
rest of the oxygen comes away in combination with the sulphur
in the form of sulphurous acid gas; the oxide of mercury com-
bines with another portion of sulphuric acid which is not de-
composed, and is converted into sulphate of mercury.” 1f then
only one equivalent of oxygen be separated from the sulphuric
~acid, the oxide of mercury formed, though you do not distinctly

say so, must be the protoxide, composed of 200 mercury -8
oxygen; having some suspicion that this statement is contra-
dicted by ¢ precise observation,” I boiled together the assigned
quantities of metal and acid; the sulphate procured was
treated with muriatic acid, in which it was so nearly soluble,
that only 8 grains of protochloride of mercury were formed ;
the oxide produced was therefore, peroxide; in support, I will
not say in proof, of the accuracy of my experiment, I shall quote
an author, to whom you must not object, although I may some-
times be inclined to mistrust him, I mean yourself; in page 338
of the Elements, you make the following statement, ““ persulphate
of mercury is prepared by boiling two parts of mjetulhc mercury
to dryness with two and a half of sulphuric aqld,’ and the action
which occurs is illustrated by the following diagram :—




Before decomposition. After decomposition.

Sulph_ Acid 32 - 32 Sulphurous Acid.
Sulphurie Acid UX}TgEn R

Sulph. Acid 82 3g--—==-- 32 Sulphurous Acid.
Sulphuric Acid { Ux}'gﬂn 1. hyin
Sulphuric Acid  +aveenseonns 40 \
Sulphuric Acid  «sacsvasren.s 40 “‘: -\;
ATy o mo 6 a0 et baois os nats 200 }"h 206 Persulph. of Mercury.

The operation is thus further explained ““four equivalents, ac-
cordingly, of sulphuric acid are required to convert one equivalent
of mercury into persulphate, two of these affording oxygen to the
metal, while the other two combine with this oxide as itis formed.”
As then, you think that protoxide of mercury is procured by boil-
ing three parts of sulphuric acid with two parts of the metal, and
peroxide when only two and a half of the former are employed
with the same quantity of mercury, you must admit the anomalous
circnmstance, that when siz equivalents of the acid are used, only
one equivalent is decomposed, while when five equivalents are
employed, two suffer decomposition.

You have stated it as a fact, in p. 80, that sulphuric acid forms
compounds‘‘with most of the earths” which ‘“are very insoluble.”
If you will examine anthors on this subject, they will furnish you
with statements nearly as follows :—

Sulphate of Barytes, |

Strontia, §

Lime, sparingly soluble.

Alumina, soluble in less than its weight of water.

Magnesia, very soluble.

Glucina, deliquescent.

—————— Thorina, soluble,

Zirconia, slightly soluble in cold, but readily in
boiling water.

————— Ytiria, soluble in 30 or 40 times its weight of

water at common temperatures.

Y ou must find better evidence than your assertion, that two
are more than seven, if you mean to prove it.

The composition of carbonate of lime is given wrong at p. 117;
you state that «“ every 100 grains of marble contains 46 grains of
carbonic acid.” Now as 50, the atom of carbonate of lime,
yield only 22 of carbonic acid, it is almost gelf-evident, even
supposing the marble to be perfectly pure, that it cannot contain
46 per cent. of carbonic acid.

norder to prepare acetic acid (p. 160) you advise the student to
“ pour sulphuric acid carefully, and in small quantities ata time,
on twice its weight of the acetate of potash in a glass retort,
waiting till the ebullition ceases after each successive addition of
the acid;” and you say that this process is the best; now I assert on
the contrary, that if there is any exception to its being the worst
itis the process of the Edinburgh Pharmacopeeia, The nencssitj’r

insoluble.

—




22

of adding the acid a small quantity at a time, is of itself an insupe-
rable objection to the method, and your flask apparatus, which is
““ often preferred ” in other operations, it would be impossible to
use in this. It is many years since I firstattempted this process,
but I have now tried it again, and the opinion which I have
above stated is the result of this new trial.

When giving directions for preparing chlorine (p. 176), you
mention that the best method is ““ mixing one part of the per-
oxide of manganese with four times its weight of muriatic acid
In a glass retort,” and in the next page you observe that *the
common liquid muriatic acid containing more than its own weight
of water, even in its most concentrated state, it is necessary to
make allowance for this, and hence the large quantity which is
directed to be mixed with the manganese.” Now 1 confess 1
have yet to learn, how a given weight of any compound can con-
tain more than its own weight of one of its ingredients, and yet
a{:cnrding to you the strongest iiquid muriatic acid, is in this
extraordinary predicament. If you mean that the strongest liquid
muriatic acid contains more water than real acid, it is certainly so.

Your diagram of the preparation of chlorine shows that 74 of
real muriatic acid are required for 44 of peroxide of manganese;
the liguid muriatic acid, prepared according to your directions,
in p. 190, contains 34 of real acid in 100, 74 will therefore re-
quire 217, very nearly five times the quantity of the peroxide of
manganese, instead of four which you represent as a large
proportion,

I shall now pass over several pages of your Elements without
offering any remarks upon their contents; not, I assure you for
want of opportunity, but because several of the errors which they
contain are the result of mere carelessness, and will I doubt not
be corrected in your next edition.

Your statement respecting iron and its compounds, calls for
some notice ; the peroxide of iron you inform us ““is the prin-
cipal product of the combustion of iron in oxygen gas, and it
may be procured also by transmitting watery vapour over metal-
lic iron in the manner directed for the preparation of hydrogen
gas.” M. Gay-Lussac, (Ann. de Chimie, tome lxxx. p. 164)
gives a different account of the oxides obtained in these modes,
““on obtient I'oxide au second degré, toutes les fois que l'on
brile du fer dans le gas oxigéne, ou dans 'air 4 une haute tem-

érature, et mieux encore toutes les fois que l'eau seule est
décomposée par le fer, soit A froid, soit & une chaleur rouge. Il

est composé de
FE—T i e S T o B T S 1ﬂn+ﬂ

OXigéne .oeeesvecccesnnes vessees  37.87

But protoxide of iron, as indeed you have stated, is composed of
Irﬂﬂ FsE S EE AT EE P B A Eg s AR E RN 100

Oxygen ...... SOV cessasresceass 285 :

Crystals of sulphate of iron do not contain 7-8ths of their
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weight of water of erystallization, but less than half their weight.
There are also some particulars regarding copper which I shall not
pass by without remark. From the following passage you seem to
suppose that when copper is immersed in a solution of ammonia,
water is decomposed : * put some metallic copper into water of
~ammonia and allow them to remain mixed for some hours; the
“copper acquires oxygen from the water and a small portion of
oxide is formed which is speedily dissolved by the ammonia, and
the usual blue colour appears,” p. 288. f

When, however, copper and a solution of ammonia are put into
a retort, the aperture of which is put under a jar of water in the
pneumatic trough, no gas whatever is evolved ; but on the con-
trary, the oxygen of the air contained in the retort is absorbed,
and the solution soon becomes and remains colourless, until fresh
air is admitted ; absorption again takes place and the solution is
again rendered blue for a short time. W hen ammoniated copper
is exposed to the air, it is not mere dry sulphate of copper
which remains, as youn assert; if you will add a solution of potash
to it, you will find ammonia plentifully evolved ; indeed this must
evidently be the case, unless sulphate of ammonia evaporates at
common temperatures. Binacetate of copper crystallizes in
oblique rhombic prisms, and not in octahedrons as you mention;
and I take this opportunity of recommending more attention to
the forms of crystals, than you have generally shown,

With respect to antimony you tell us, that when it is treated
with ““ hot nitric acid ” the peroxide may be obtained by ** evapo-
rating the solution to dryness, and heating what remains to the
temperature of 500 or 600, to expel any water which it may still
contain.” The fact however is, that only about 1-30th of the
antimony is dissolyed, and therefore, the directions for evaporat-
ing the solution to dryness are useless; the remainder of the
metal is converted into an insoluble compound, which probably
contains some nitric acid.

Of this metal, you also state, that ¢ the sulphate is easily pre-
pared by boiling metallic antimony reduced to a very fine powder,
with twice its weight of sulphuric acid;” and you add that *the
metallic antimony attracts oxygen from part of the sulphurie
acid, and sulphurous acid is disengaged, the oxide of antimony
that is formed combining with part of the sulphuric acid that is
not decﬂmpnsgd; the excess of acid is expelled by the heat.”

Y ou then give a diagram to illustrate the action which takes
El:}{:e; by this we learn that when an atom of antimony 44 is

oiled with 98 or two atoms of sulphuric acid, one of the latter
gives an atum'of oxygen to the antimony, that 32, an atom of
sulphurous acid, is evolved, and 92 an atom of sulphate of anti-
mony formed,

In the first place, it is to be observed, that to produce these
results, in the text 44 of antimony are to be boiled with only
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::;cisrtheir weight of sulphuric acid, or 88, while according to
lagram 98 will be required; then in the text we are in-
structerd t_hat the excess of sulphuric acid is expelled by the
heat, while the diagram shows that there is a deficiency of
the acid.

A stream of sulphuretted hydrogen gas, you state in p. 300,
thr-:}ws;lawn a solution of emetic tartar of a ‘ deep reddish brown
colour,” and in p. 303 you state that the same reagent produces
““avery deep and characteristic reddish brown precipitate even
In solutions containing a very minute quantity of this salt.” I
assure you that I have always found, as others have done bhefore
me, that the precipitate is of a bright orange colour instead of a
deep reddish brown; consult Henry, Thomson, Dalton, Brande,
Murray, Turner, Christison, Thenard, and experiment.

In describing the properties of bismuth you have given a dia-
gram to show, that when the nitrate is decomposed by water,
a dinitrate is precipitated ; if you will try the experiment you
will find that 1t is a trisnitrate.

Before I make any observations on your statements respecting
mercury and its compounds, I shall briefly notice some of the
Inconsistencies and errors of your nomenclature. In p. 233
when treating of carbonate of potash, you say it is usually
termed subcarbonate of potassa, as it possesses decided alkaline
properties, the acid which it contains not being able to neutralize
the alkali; 1 have hitherto” you continue ‘“adopted the term
that is generally made use of in speaking of it, that it might not
be mistaken for the bicarbonate, which is called carbonate of
potassa by those who term the present compound subearbonate,
but as the nomenclature of the different compounds is regulated
by their atomiec constitution, I must here use the terms of car-
bonate and bicarbonate.” So soon however, does your determi-
nation to be accurate evaporate, thatin less than two pages, you
tell us that *“ if the subecarbonate [of potash]is required quite pure
and perfectly dry, it is prepared most easily from the bicarbon-
ate by fusing it in a platina crucible;” so also in p. 267, subcar-
bonate of potassa is thrice mentioned, and in p. 342 it occurs five
times ; similar incongruity exists with respect to carbonate and
subcarbonate of soda.

Inaccuracies of this description are not confined to the
compounds of carbonic acid with potash and with soda; you will
find by carefully revising the chapters on the metals and their
combinations, that the rules of nomenclature have been exceed-
ingly neglected. In some instances neutral, super and subsalts
have been confounded, and in other cases distinctions are Inaccu-
rately made. You have also frequently omitted to denote the
state of oxidation of the base in metallic salts, so that the stu-
dent will be much embarrassed in his researches; these observa-
tions apply particularly to the saline compounds of mercury, on
which 1 now proceed to offer some remarks.

e o
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In p. 339, you make the following observations, and give the
annexed diagram, explanatory of the mutual action occurring
between bipersulphate of mercury and water: ** Throw half an
ounce or an ounce of the persulphate of mercury, heated to the
temperature of 400 or 500, into five or six pounds of boiling
water, in a large glass flask or earthen bason. A yellow coloured
precipitate will be immediately thrown down, composed of one
equivalent of sulphuric acid and one of the peroxide of mercury,
another portion of the peroxide remaining in solution with an
excess of acid. I am not aware that the latter has been very
accurately examined ; the annexed diagram gives a precise view
of the nature of the reaction, supposing the salt that remains in
solution to contain only one more equivalent of acid than the
gﬁrsulphate; the yellow coloured precipitate is usnally termed

UBSULPHATE OF MERCURY, or TURPETH MINERAL.”

Before decomposition, After decomposition.
206 Persul- ( Sulph. Acid 40 336 Supersulph of Mercury.
phate uf{Sulph‘ Acid 40-
Mercury { Perox. of Mer. 216.

E’hme of < Sulph. Acid 40
ercury § Perox. of Mer. 216 256 Subsulph. of Mercury.

As you have stated the composition of the precipitated salt
positively, I do not see why you should have hesitated, as to the
nature of that remaining in solution; for unless you can con-
ceive sulphuric acid or peroxide of mercury to evaporate, you
must be right in supposing the soluble salt to consist of three
atoms of acid and one atom of base,

In order however, to investigate the accuracy of these state-
ments, I put 200 grains of bipersulphate of mercury into about
a quart of cold water ; the yellow sulphate precipitated weighed
141.1 grains ; the solution was then heated, by which 8.4 grains
more were obtained, and afterwards sulphuretted hyd rogen threw
down 14.5 grains of bisulphuret of mercury ; but if your diagram
were correct, I should have obtained less than 87 grains of yellow
sulphate, instead of nearly 150, and more than 78 grains of bi-
sulphuret, in the place of only 14.5.

To ascertain the composition of the precipitated yellow sul-
phate, I boiled 100 grains in a solution of soda; the peroxide of
mercury segaratqd weighed 86.9 grains; to the solution, after
;lll]i&m;;t;ra;mnIthhtmuriatic acid, muriate of barytes was added,

-3 ot sulphate wer ipi '
ety p e precipitated, equivalent to 12.6 of

One hundred grains yielded therefore of

206 Pemu]-{ Sulph. Aecid 40,7

Sulphuric acid ....... e 12,6
Peroxide of mercury .... 86.9
99.5

BioaAsine - s b
100.0
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I consider this salt as constituted of
Three atoms of sulphuric acid .. (40 X 3) =120 or 12.2
Four atoms of peroxide of mercury (216 X 4) —864  87.8

984 100.0
This is so unusual an atomic constitution, that I have not ad-
mitted its existence until after many analyses.

In this case of decompositions there is much which calls for
animadversion : you term the salt subjected to the action of the
water, persulphate of mercury, but as it consists of 2 atoms acid
-+ 1 atom peroxide, its proper appellation is bipersulphate ; the
salt precipitated by the water you represent as consisting of 1
atom acid 4- 1 atom base, and you denominate it a subsulphate,
which means a subprotosulphate, but in fact it is neither what
you represent it to be, nor what you have called it, and as the
weight obtained is erroneously stated, you have erred as to the
name, nature and quantity of the salt in question,

The sulphuric acid and peroxide of mereury remaining in
solution, constitute what you call a supersulphate, which is an
indefinite supersalt of the protoxide, but you represent it to be
a definite supersalt of the peroxide, or a terpersulphate; now if
it were so, the acid would be to the base as 120 to 2186, but they
are to each other as 120 to 60; the actual quantities, as you will
find by calculation being, very nearly, 36 grains of acid and 15
grains of peroxide; in short, your diagram, representing the
decomposition of bipersulphate of mercury by water, is a tissue
of errors; it describes changes which do not occur, compounds
that have no existence, and salts, which, whether real or
imaginary, are all incorrectly named.

You also give a diagram which shows that carbonate of mer-
cury may be formed by decomposing protonitrate of mercury with
carbonate of potash, here incorrectly called by you subcarbonate;
I have repeatedly endeavoured to procure this salt, but always
without success, and my belief is, that no such compound as
dry protocarbonate of mercury can be formed; the precipitate
at first thrown down is of a yellowish colour, but when excess of
carbonate of potash has been used, it hecomes eventually as
black as that formed by caustic potash. The yellowish precipi-
tate at first formed, appears to be merely subprotonitrate
of mercury; and although the black precipitate contains, I
believe, carbonic acid, it is lost by drying, even in the air. I
dissolved 200 grains of it in a weighed vial of dilute nitric apld,
the loss of weight, which was evidently one of manipulation,
was only 6-10ths of a grain. This aflords another instance of
your want of ‘“precise observation and personal experience ;”
T must confess however, that it does not belong to *“ the mass of
matter which could not be restated from former authorities,”
for Dr. Thomson in his ¢ Attempt, §e.”’ vol. ii. p. 397, mentions
a white sesquiprotocarbonate of mercury, obtained by precipi-
tating a solution of nitrate of mercury by carbonate of soda.
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I have already shown that mercury has been a fruitful source
of error to you, yet other mistakes on the same subject remain
to be noticed. Y ou instruct us that percarbonate of mercury is
formed when a solution of subcarbonate of potash is added to one
of corrosive sublimate, and you have with a profusion of parade
employed two diagrams to illustrate one error. In this case also
Berthollet would have informed you better; he states (Mémoires
d’Arcueil, tome iii. p. 80) that the precipitate contains muriatic
acid, but no carbonic acid whatever; and you will find the same
observation made by a certain ‘¢ doughty critic”” in the Phi-
losophical Magazine for February, 1830. 1 must do you the
justice to admit your having mentioned that pernitrate of mer-
cury as well as corrosive sublimate, will yield percarbonate of
mercury: I added a solution of the pernitrate to carbonate
of soda; the precipitate was of an ochre yellow colour; when
dried by exposure to the air, it lost 4.4 per cent. by dissolving in
dilute nitric acid, and by decomposing the solution with soda, it
gave 96.1 of peroxide. This salt therefore, consists of,

Two atoms of peroxide of mercury (216 X 2) =432 or 95.2

One atom of carbonic acid «.ceciievernieece =22 0r 4.8

454 100.0

Such then are your statements respecting the carbonates of
mercury ; the protocarbonate although illustrated by a diagram
does not exist,—the percarbonate thongh elucidated by two dia-
grams cannot be formed in the mode represented, and when it is
obtained by another process, its composition is totally different
from that which you have assigned to it.

To discover corrosive sublimate in calomel, you direct the
latter to be boiled in a solution of muriate of ammonia, and you
state correctly, that if any bichloride of mercury be mixed with
the calomel, it will be dissolved, and a white precipitate obtained
on the addition of potash; but you do not however, seem to be
aware of the fact mentioned by Mr. Hennell (Quarterly Journal,
vol. 18, p. 295) that when calomel is boiled in a solution of mu-
riate of ammonia, it may totally be decomposed into mercury
and corrosive sublimate, and consequently the test cannot be re-
lied upon, since it oceasions the formation of the compound, the
presence of which it is intended to detect.

There are some statements contained in the tables of weights
and measures given in the Elements, upon which I shall make a few
remarks.

The Table showing the weight in grains of various measures of
different fluids, coi.isins numerous inaccuracies. In the first place
you do not mention whether the pint is ale, imperial or wine; I
presume however, it is the last mentioned, because 7305 grains,
the weight of water which it is stated to contain, comes near-
est to it. This statement is however, incorrect, as will rea-
dily appear according to the data furnished by yourself; as
277.274 cubic inches of water weigh 70000 grains, the eighth
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part of 231, or the wine pint, must contain 7290 grains within a
fraction of a grain; this table consequently exhibits many errors,
of which this may be regarded as the source. But the most
remarkable oversight which you have committed, is in stating
the sp. gr. of muriatic acid gas compared with atmospheric air,
instead of that of liguid muriatic acid compared with water,
and the error is carried on from the weight n[Pa pint, to that of
a fluidounce, a fluidrachm, and down even to that of a minim
of muriatic acid gas,

I have now, Sir, concluded, although not for want of matter to
continue it, the re-examination of your Elements of Practical
Chemistry. In my original review, I was satisfied with noticing
what I considered to be the inaccuracies of one chapter only;
in thus limiting my remarks you think that I acted unfairl
towards you; this cause’ of complaint I have now remﬂvml):
and yet I am apprehensive, that you will not altogether approve
of my -additional observations.

You have appealed to the public, and expressed your willing-
ness that your book should stand or fall by their decision; I also
am perfectly content that the same tribunal should determine,
which of us has substituted words for facts, or as you express it,
““ mere audacity of assertion for proof.”

In the Exposure you have asserted, that my review of your
Elements of Chemistry originated in personal hostility; but you
must be perfectly conscious, that no such motive could have
actuated me, unless you can conceive enmity to arise without an
acquaintance with the object of it. Until your name appeared as
the author of the work in question, it was unknown to me, and
1 am not even now aware of its previous association with science.
Under these circumstances, allow me to recommend to your no-
tice, the following passage from a work of one of the most emi-
nent philosophers of the present day:—¢ There exists,” says
Mr. Babbage ( Reflections on the decline of Science in England, p.x.)
‘““amongst the lower ranks of science, a *genus irritabile,’ who
are disposed to argue that every criticism is personal. It is
clearly the interest of all who fear inquiries, to push this prin-
ciple as far as possible, whilst those whose sole object is truth,
can have no apprehensions from the severest scrutiny. There
are few circumstances which so strongly distinguish the philo-
sopher, as the calmness with which he can reply to criticisms he
may think undeservedly severe.”

I am, Sir,
Y our obedient Servant,

RICHARD PHILLIPS.
Birmingham, 15th Aug, 1831.
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