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XXIV. Further Experiments and Observations on Iodine. By
Sir H. Davy, LL.D. F.R.S. V.P.R. I,

Read June 16, 1814,

1. On the triple Compounds containing Iodine and Oxygene.

1. In this communication I shall have the honour of pre-
senting to the Royal Society, a continuation of the inquiries I
have made respecting the chemical agencies of iodine, and the
properties of certain of its compounds.

2. I described in my last paper the action of iodine on fixed
alkaline lixivia, and the deflagrating salts it forms. In the first
experiment which I made on these compounds, I employed
the first crystals which fall down from moderately strong
solutions of potassa and soda saturated with iodine, which had
been purified by being repeatedly acted upon by distilled
water: I now find that this process is not sufficient to free the
triple compound from the double compound ; and that to obtain
them in a state of absolute purity, it is necessary to boil them
repeatedly in small quantities of alcohol of specific gravity of
from 8.6 to 9.2, which dissolves the double compound, but
has little power of action on the triple compound.

The triple compounds, when purified, present some curious
chemical phenomena, which a minute quantity of the double

“compound adhering to the crystals that I operated upon,
prevented me from observing in the experiments I have
already communicated to the Society, I shall describe these
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488 Sir H. Davy’s further Experiments

phenomena as they are produced by the triple compound of
potassium, as this substance is most easily procured in consi~
derable quantities, but as far as I have been able to observe,
the phenomena presented by the compound of sodium are
precisely analogous.

The triple compound of potassium purified by alcohol is
almost tasteless, has no action on vegetable colours, is very
little soluble in cold water, but more soluble in hot water ; when
it is thrown into concentrated nitric, or sulphuric, or phos-
phoric acids, it has no violent action on them. By heat it may
be dissolved in them, and the solutions, when saturated, congeal
and form crystalline substances intensely acid. When the
substance formed by the triple compound and the nitric acid
is strongly heated, the nitric acid flies off, and at the tempe-
rature at which it is entirely expelled, the substance itself
begins to decompose and affords a little iodine and much
oxygene. :

If the solution of the triple compounds in sulphuric or phos-
phoric acids be heated strongly at the temperature at which
the acids sublime, the triple compound itself is decomposed,
and it affords oxygene and iodine, and leaves acid sulphate
and phosphate of potassa. If when the mixture is rendered
fluid by heat, a little sugar or other combustible matter is
added, there is a violent action, and iodine is disengaged with
great rapidity.

The triple compound dissolves without decomposition in
solution of phosphorous acid; but on heating the solution,
oxygene is attracted by it, iodine appears, and phosphate of
potassa is formed.

When the triple compound is thrown into concentrated
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muriatic acid, there is an effervescence, the smell of chlorine
is perceived, the fluid becomes yellow, and when evaporated
yields the chlorionic acid.

When the solution of the hydroionic acid in water is poured
upon the triple salt, iodine is instantly produced in great
quantities. |

Acetic and oxalic acids dissolve the triple compound without
decomposing it. On heating the solution in oxalic acid, the
acid becomes brown from the deposition of charcoal, and iodine
immediately appears. |

When the triple compound is thrown into solution of sul-
phurous acid, iodine is instantly produced, and sulphuric acid
formed, and if the sulphurous acid is not in too large a pro-
portion, the solution becomes yellow by dissolving iodine ; if
more sulphurous acid is added, water is decomposed, and
sulphuric acid, and hydroionic acid formed.

The double compound of potassium and iodine has no action
on oxalic, acetic, sulphurous, or phosphorous acids, but when
it is mixed with the triple compound it is instantly decomposed
by them, and iodine set free.

The same double compound in its pure state is decomposed
very slowly by muriatic acid; and to convert the greater
portion into muriate of potassa (potassane) it is necessary that
the acid should be very frequently distilled from it, and a part
always remains unaltered ; when mixtures of the triple and

“double compounds are exposed to the action of muriatic
acid, potassane (muriate of potassa) is instantly formed; and
if the proper proportions are adopted, none of the double or
triple compounds remain, and the results are potassane only
and the oxy-chloric acid,
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Mixtures of the triple and double compounds produce
abundance of iodine when acted on by glacial hydrophosphoric
acid gas, but the pure double compound affords only hydro-
ionic acid gas, and this decomposition offers the best method
which has yet occurred to me of procuring pure hydroionic
acid. When the two substances are gently heated together,
‘the hydroionic acid gas, which comes over in considerable
quantities, forms a colourless solution when absorbed by water.

I have endeavoured to ascertain the composition of the triple
compound of potassium. Seven grains that had been dried at
the temperature of boiling water heated to redness in a small
crucible of platinum lost 2.2 grains. Seven grains heated to
dull redness in a small tube of glass lost 1.7 grain; a minute
porticn of iodine condensed in the middle part of the tube, but
no violet vapour was observed in the upper part of it, and
there was a very slight appearance only of moisture, so that
the loss of weight in this last experiment, must be principally
ascribed to the expulsion of oxygene.

On a comparison of the results of these two analyses, it
appears very probable that this triple compound is composed of
one proportion of iodine about 165, one of potassium %5, and
six of oxygene go ; which is a composition exactly analogous to
that of the hyper-oxymuriate of potassa. The quantities that I
used in my experiments were too small to render these results
more than approximations, yet the similarity of them to those
presented by the hyper-oxymuriates ought perhaps to render
them more worthy of confidence.

I have attempted to obtain pure triple compounds from
solutions of baryta and lime, and from magnesia diffused
through water, by dissolving iodine in them by heat, and by
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evaporating the clear liquor until it began to deposit crystals.
In this way I have procured substances which, when well
washed in distilled water, afforded no iodine to nitric acid,
which yielded chlorine and chlorionic acid when acted upon by
muriatic acid, and which when distilled afforded much oxy-
gene and some iodine, and left substances which appeared to
be mixtures of the earths with compounds that afforded iodine
to sulphuric acid, producing a smell of sulphurous acid gas,
and which probably consisted of the metals of the earths united
to iodine.

The triple compounds from lime and magnesia were soluble
without affording iodine in sulphuric acid; but on evaporating
the acid, at the time that the vessel of platinum in which the
experiment was made became dry and almost red hot, the
violet vapour was perceived. Even the triple compound from
baryta did not afford iodine or oxygene by treatment with
sulphuric acid, except under the same circumstances.

g. When I first discovered that the triple compounds dis-
solved in acids without effervescence, I thought it probable
that the effect depended upon the formation of a compound
of oxygene and iodine, similar to euchlorine, or the oXy-~
chloric acid, and which remained dissolved in the fluid; and
on this idea I made a number of experiments with the hope
of obtaining such a combination in a detached form.

I distilled the solution of the triple compound of potassium
in sulphuric acid, but the only gaseous product I obtained was
oxygene. Sulphuric acid and iodine condensed in the cool part
of the apparatus, and the residuum was acid sulphate of
potassa. ;

Conceiving that a compound of oxygene and iodine might
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nevertheless exist in the fluid, and be decomposable at a high
temperature, I attempted to obtain it by acting on the triple
compound of barium by sulphuric acid, and by evaporating
the fluid obtained at a gentle heat, and suffering it to cool at
different periods of the-process; but in this manner of operating
I gained no better results.

The triple compound of barium is scarcely soluble in
water. Water that had been boiled upon it gave only a slight
cloudiness to sulphuric acid, which possibly might be owing
to some double compound mixed with it: the fluid when

“evaporated nearly to dryness afforded fumes which had the
characters of those of sulphuric acid, and by a red heat yielded
iodine, and left sulphate of baryta.

When the solid triple compound of baryta was heated in
very small quantities of diluted sulphuric acid, the fluid sepa-.
rated exhibited acid properties, and when gradually evaporated
left a substance which congealed by cooling, and formed a
solid of a yellow colour deliquescent in the air, strongly acid,
and which reddened vegetable blues, and did not afterwards
destroy them. When strongly heated, the substance afforded
the same results as the substance procured from the fluid just
mentioned.

The residual solid matter obtained by the action of sulphuric
acid on the triple compound of barium was treated a second
time with sulphuric acid, yet notwithstanding, when heated to
redness, it yielded iodine in abundance.

I have repeated these experiments very often, because M.
Gay Lussac has stated that an acid compound of oxygene
and iodine may be procured by droppmg sulphuric acid into a
solution of the triple compound of barium ; but the conclusions
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of this ingenious chemist seem to have been founded upon the
want of effervesqence in the process; and his experiments
were made at a very early period of the investigation, and
probably before this time he has found reason to alter his
opinion.

It is probable that a binary compound of ijodine and oxygene
may be formed, but the facts presented by the action of acids
on the triple compounds are not sufficient to prove its exist-
ence. _

When small quantities of very diluted sulphuric acid are
digested on the triple compounds of potassium and barium,
the fluid obtained is always acid, and always precipitates mu-
riate of baryta. I thought it possible that the compound of
iodine and oxygene might possess this property; but on col-
lecting the precipitate and examining it, it appeared to be a
‘mixture of the triple compound and sulphate of baryta, and
from all the facts it appears that in the action of acids on the
triple compounds new combinations only are formed.*

I take the liberty of proposing for the triple compounds the
names of oxy-iodes, because, when decomposed by heat, they

* When sulphuric acid is made to dissolve as much of the triple compound of po~
tassium by heat as possible, the mixture congeals by cooling into a yellow transparent
substance, extremely deliquescent, and very acid. On decomposing it by heat, neutral
sulphate of potassa remains. Now as oxygene and iodine are the only substances
driven off by heat, it may be asserted that the acid property of the mixture depends
upon these two principles; yet this conclusion does not follow according to sound
chemical logic: iodine alone destroys the alkaline properties of potassa, and oxygene
‘and iodine in-combination with potassium form a difficultly soluble and almost taste-
less substance. This substance, the triple compound, has only a weak attraction for
sulphuric acid, and it might be expected that in combining with sulphuric acid it
would not deprive it of its acid properties. ‘

MDCCCXIV, 3S
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afford oxygene and iodine. Individually they may be named
from their bases. Thus oxy-potassame, or oxy-iode of potas-
sium, will signify the triple compound of potassium, oxygene,
and icdine, and oxy-barame, or oxy-iode of barium, will denote
the triple compound of barium,

‘2. Some observations on Hydroionic Acid, and on the compounds
procured by means of it.

1. I have generally procured the hydroionic acid which I
have used in my experiments by the process referred to in the
last section, the action of bydrophosphoric acid on potassame,
but I have sometimes employed the gas procured from mois-
tened iodine by phosphorus.

The hydroionic acid gas is rapidly decomposed by being
heated in contact with oxygene, and a solution of iodine and
hydroionic gas in water is formed, and itis slowly decomposed
by heat alone, affording a deep red-brown easily fusible sub-
stance, which seems to be a compound of hydroionic gas and
iodine. "

When condensed in water, it is instantly decomposed by
solution of nitric acid and iodine precipitated.

The solution of hydroionic acid rapidly absorbs oxygene
from the air, and becomes yellow, and at last deep tawny
orange ; and this absorption is assisted by light and heat, the
hydrogene is attracted by the oxygene to form water, and the
-iodine formed is dissolved in the remaining acid.

‘The concentrated hydroionic acid will probably form a good
endiometrical substance; it does not render the vessels in
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which it is used cloudy like the hydrosulphurets by the de-
position of solid matter, and it does not enlarge the volume of
the residual air like some other substances.

The solution of the hydroionic acid is decomposed by being
heated with the hyperoxymuriate of potassa, and iodine is
produced. |

Hydroionic acid gas, as I have mentioned in my last paper,
is decomposed by all the metals I have exposed it to, except
gold and platinum ; and the same metals that decompose it
in its gaseous state, likewise decompose it when it is in solu-
tion, requiring, however, in some cases, the assistance of heat.
The fluid hydroionic acid tarnishes silver at common tem-
peratures, and dissolves mercury slowly when boiled in contact
with it.

2. It dissolves the alkaline and common earths, and forms
with them compounds very analogous in their properties to
the compounds they produce when acted on by muriatic acid.

I heated dry quick lime in a small tube filled with hydro-
jonic acid gas, a yellow fluid immediately formed, which was
coloured by dissolving hydroionic gas and iodine, and a fusible -
compound soluble in water, and which had a bitter taste si-
milar to muriate of lime, was produced.

I made the same compound by dissolving marble in the
hydroionic acid ; the compound when heated to redness be-
came fluid, and when kept in fusion in contact with air emitted
iodine, gradually lost its fusibility, and from being neutral
became alkaline, so that at a high temperature iodine is partly
expelled from calcium by oxygene. I proved this still more
distinctly by fusing the compound in a close vessel, in which
it was confined by mercury. There was no change. I ad-

' 352
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mitted a little oxy-potassame, and caused it to give off oxygene
by heating it: as soon as the calcareous compound was fused
in contact with oxygene, it instantly emitted iodine, and lime
was formed on the surface. _

The compound formed from hydroionic acid and baryta is
an acrid bitter substance, very similar in its taste to barytane,
(fused muriate of baryta,) not decomposable when heated to
whiteness unless oxygene is present, but when it is heated in
contact with oxygene, oxygene is absorbed, and a part of its
jodine expelled.

Magnesia dissolved in hydroionic acid without effervescence,
and the solution evaporated gave a solid substance, having a
taste very similar to muriate of magnesia. Like that salt, it
partly lost its acid by a red heat; but a portion remained not
decomposable out of the contact of air, but which instantly
afforded iodine when heated in contact with oxygene.

I dissolved glucina, ittria, and zircona in the hydroionic
acid; they formed neutral 'saline compounds. The compound
of hydroionic acid and glucina was less soluble and more as-
tringent in taste than the muriate of glucina, and was entirely
decomposed when heated in the open air, affording hydroionic
acid and iodine.

- The compound formed from ittria was more soluble, and
highly astringent; that formed from zircona astringent, with
more of bitterness. Both these salts were decomposed when
heated in the atmosphere at a low red heat; a smell of hy-
droionic gas was perceived, iodine was produced, and the earths
remained.

8. 1 mentioned, in a note dated Montpellier, Jan. 10, (con-
taining a correction for my last communication to the Society,)
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that the alkaline property which I at first supposed to belong
to the compounds of potassium and sodium with iodine, de-
pended upon some undecomposed subcarbonate of potassa
mixed with the hydrate of potassa I employed, as the subcar-
bonate of potassa is decomposed by iodine and carbonic acid
set free, I had not thought it probable that the subcarbonate
of potassa could interfere with this result. But I find that if
the subcarbonate exist at all in the lixivium, a portion of it
always remains undecomposed. I find likewise, that when a
solution of iodine in lixivium of potassa is rendered perfectly
neutral, or even slightly acid by hydroionic acid, a strong red
heat renders the solid substance obtained slightly alkaline,
provided it be in contact with air. Whether the separation of
iodine by oxygene, in this instance, depends upon some effect
of the moisture contained in the atmosphere, or upon the ¢on-
tinued action of fresh portions of oxygene on the same surface
of the compound, it is not easy to say; but a similar effect I
find is produced upon potassile, (fluate of potassa;) this substance
gains the poWer of reddening paper tinged with turmeric, by
being strongly heated in contact with the air.

The power of neutralizing acids does not belong to the true
compound of iodine and potassium, but depends either upon
the subcarbonate not decomposed, or upon the alkali formed
during the ignition of the compound ; the pure double com-
pound seems to have no power of action on the acids it does
not decompose ; I fused it in contact with sulphurous acid gas
confined by mercury in a glass tube, the salt gained a slight
tint of yellow, but did not absorb its own volume of gas:
after this, it slightly reddened litmus, so that the acid must
have had little more than a mechanical adhesion to the salt.
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When potassame, or iode of potassium, is fused with boracic
acid, there is a perfect mixture of the two bodies. In my first
researches on this mixture, I conceived that they entered into
chemical union, and formed a violet coloured glass, and that
the acid property of the boracic acid was neutralized by the
new compound ; but I since find that the violet colour of the
glass is owing to the developement of iodine, and when the
application of heatis long continued, muchiodine is disengaged,
and the colour of the glass changes to olive, and borate of
potassa is formed. When the glass is dissolved in warm water,
an olive coloured powder separates, soluble when boiled in the
caustic alkalies, so that there is great reason to suppose that it
is boron, and that the boracic acid is decomposed by the attrac-
tion of the potassium combined with the iodine for oxygene,
assisted by the tendency of iodine to assume the elastic state.

I fused the neutral compound of iodine with silica; no change
was effected when the experiment was made in close vessels,
but when the mixture was exposed to air, and intensely heated,
a little iodine was evolved, some potassa formed, and some
silica dissolved by it.

3. On other acid compounds of Iodine.

1. I have made several experiments on the combination of
iodine and chlorine, cbtained by admitting chlorine in excess
to known quantities of jodine in vessels exhausted of air, and
repeatedly heating the sublimate.

Operating in this way, I find that jodine absorbs less than
one third of its weight of chlorine. :

The compound of iodine and chlorine is a very volatile sub-
stance, and in consequence of its action upon mercury, I have
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not been able to determine the elastic force of its vapour.
Hence the estimations of its composition from experiments on
the quantity of chlorine absorbed in close vessels must neces-
sarily be liable to error. In one experiment, in which I dis-
solved the sublimate, by admitting a small quantity of water
into the retort, I found that eight grains of iodine had caused the
disappearance of five and a quarter cubical inches of chlorine.

In another experiment, in which the sublimate was not dis-
solved by water, and in which the absorption was judged of
by the admission of fresh quantities of the gas, twenty grains
caused the disappearance of 9,6 cubical inches of chlorine, the
barometer being at go.1, and the thermometer at 57 Fan-
RENHEIT. ,

It seems probable, from these experiments, that the chlo-
rionic acid consists of one proportion of iodine and one of
chlorine.

The chlorionic acid formed by the sublimation of iodine in
chlorine in great excess is of a bright yellow colour, when
fused it becomes of a deep orange, and when rendered elastic
it forms a deep grange coloured gas. It is capable of combin-
ing with much iodine when they are heated together, its colour
becomes in consequence deeper, and the chlorionic acid and
the iodine rise together in the elastic state.

The solution of the chlorionic acid in water likewise dissolves
large quantities of iodine, so that it is possible to obtain a fluid
containing very different proportions of iodine and chlorine.

The pure solution of the chlorionic acid, when it is very
diluted, loses its colour by being agitated for some time in
contact with chlorine, and then, when poured into fixed alka-
line lixivia or solutions of the alkaline earths, it causes the
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precipitation of substances having the characters of triple com-
pounds or the oxyiodes. If it is coloured, or in its ordinary
state, at the same time that the oxyicde is precipitated, much
iodine éppears, and it is impossible to render a concentrated
solution colourless by agitation with chlorine, or to deprive it
of its power of yielding iodine by acting on alkaline solutions.
The chlorionic acid, when poured into a solution of muriate of
baryta, causes a copious precipitate in it, which has all the
characters of oxyiode of barium, and the liquor becomes very
acid.

When the colourless solution of chlorionic acid is added to
a strong solution of ammonia, a white powder is precipitated
which detonates feebly by a gentle heat; and which, when
decomposed in glass vessels, affords iodine and elastic matter
which does not support combustion.

When highly coloured chlorionic acid is employed, the
powder that falls down is black, and detonates with much
greater force, and by the slightest touch or motion, and it ap-
pears to be the same substance as that procured directly by the
action of iodine on ammonia, and which I have shewn to be a
compound of azote and iodine. Whether the white powder is
a similar substance containing a larger proportion of azote,
or whether it is a compound of ammonia with oxygene and
iodine, or with iodine and chlorine, I have not yet been able to
determine.

It is soluble in excess of chlorionic acid, and in this way may
be separated from the black powder; it affords a little moisture
during its detonation, but it is not possible to say whether this
is formed in the process, or whether it is water adhering to
the compound, for the temperature of its decomposition is so
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low, that a proper degree of heat cannot be applied to render
it dry.

When two bodies so similar in their characters and in the
compounds they form, as iodine and chlorine, act upon sub-
stances at the same time,’it is difficult to form a judgment of
the different parts that they play in the new chemical arrange-
ments produced. When I found that the chlorionic compound
formed a strong acid by solution in water, I at first suspected
that water was decomposed and hydroionic acid and euchlo-
rine formed; there was no effervescence in the process, and the
proportions agree with the supposition ; but I find that solu-
tion of euchlorine instantly decomposes hydroionic acid and
precipitates iodine, which is afterwards redissolved by the
chlorine set free ; and nitric acid, which decomposes hydroionic
acid, has no action on chlorionic acid.

It was possible likewise that if water was decomposed,
muriatic acid and a compound of iodine and oxygene might
exist in the solution; I endeavoured to ascertain if this was the
case by distilling the solution at different temperatures and
collecting the products, but I obtained always the same fluid.

When coloured solution of chlorionic acid is boiled with
hyper-oxymuriate of potassa, it loses its colour, and chlorine
is given off from it; but in this case it likewise gradually loses its
acidity, and a substance which yields iodine by heat with much
effervescence, and which is probably oxypotassame, is pre~
cipitated.

It appears to me most probable that the acid property of the
chlorionic compound depends upon the combination of the two
bodies; and its action upon solutions of the alkalies and the
carths may be easily explained, when it is considered that
chlorine has a greater tendency than iodine to form double

MDCCCXIV, gT
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compounds with the metals, and that iodine has a greater
tendency than chlorine to form triple compounds with oxygene
and the metals. :

When in the case of the action of the chlorionic compound
on fixed alkaline lixivia the chlorine is not in great excess,
much iodine is always set free, because as it is easy to perceive
from the proportions in which they combine, there is not suf-
ficient oxygene detached from the alkali by chlorine to form
the triple compound; and if the estimation of the composition
of oxypotassame given in the first section be accurate, sup-
posing that none of the double compound of iodine is formed,
a solution must contain five proportions of chlorine to one of
iodine, to produce a triple compound without the precipitation
of iodine. It is however most probable that some double
compound of iodine is always formed, as a solution must be
extremely diluted indeed to contain five proportions of chlorine
to one of iodine.

When the solution of chlorionic acid is poured into solution
of muriate of baryta, water must be decomposed to furnish
hydrogené to the muriatic acid, and oxygene to the triple com-
pound, and in this case some double compound of iodine
and barium must be formed and remain dissolved in the
solution,

From the action of chlorionic acid on metallic solutions, I
am inclined to believe that triple compounds of the common
metals, oxygene and iodine may be formed by means of it. It
occasions a copious precipitate without effervescence in the
solution of sulphate of iron, and in the solutions of nitro-
muriate of lead, and tin, and of nitrate of copper, and from
analogy it is probable that these precipitates consist of the
metal, oxygene, and iodine.
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2. I thought it probable from the rapid action of tin on iodine,
that tin foil would burn in the vapour of iodine, but on intro-
ducing it into the violet coloured gas in a small retort made
very hot, though the combination was instantaneous, yet no
light was apparent.

I thought it possible that the acid properties of the com-
pound of tin and iodine, which I have described in my last
communication to the Society, might depend upon the decom-
position of water and upon the formation of hydroionic acid.
On this idea I distilled the solution of it in water, hoping if
hydroionic acid were formed, that I should obtain some in this
process; but the fluid that came over was merely water
coloured by a minute quantity of iodine, and the orange
coloured substance which remained when dissolved in water,
exhibited the same acid properties as before, and combined
with ammonia without affording any oxide.

The compound of iodine and iron when dissolved in water
exhibited acid properties, but when the solution was distilled.
it yielded hydroionic acid and deposited oxide of iron, and the
entire solution acted on by ammonia, afforded an olive coloured

precipitate in great abundance.

4. On the action of some compound gases on Iodine.

1. I heated some iodine in a dry glass globe filled with
sulphuretted hydrogene ; there was a considerable absorption
of gas, no sulphur was deposited, and a reddish brown fluid
was formed, which when thrown into water rendered it
strongly acid and deposited much sulphur ; the water passed
through a filter exhibited the properties of hydroionic acid.

gTz2
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It is evident from this experiment, that sulphur, iodine, and
hydrogene, are capable of forming a triple compound.

2. I sublimed some iodine in dry olefiant gas; a little of a
reddish brown fluid was formed, but the greatest part of the
Jjodine crystallised on the sides of the vessel in which the ex-
‘periment was made. By repeating the process several times,
more of the fluid was formed. It was volatile at a moderate
heat, and gave a yellow tint to water, but did not render it
acid, there was a very slight absorption of the gas.

8. Iodine sublimed in nitrous gas effected no change in it.

4. When iodine was exposed to carbonic oxide it underwent
no change, it was repeatedly sublimed in it in common day
light without undergoing the slightest alteration.

When the violet gas was formed by heating iodine in car-
bonic oxide, and the vessel exposed for some time to the direct
solar rays, a small quantity of a limpid fluid which had an acrid
taste formed in the vessel. An accident prevented me from
ascertaining if any gas had been absorbed, but it seems pro-
bable from this result that, like chlorine, iodine may be com-
bined with carbonic oxide by the agency of light.

5. On the mode of detecting Iodine in combinations, and on certain
properties of its compound with Sodium.

1. I have examined many of the marine productions of the
Mediterranean, with the view of determining whether they
contained iodine. The ashes of the fuci and ulva of this sea
afford it in much smaller quantities than the se/ de varec, and
in a very few cases only have I been able to obtain evidences
of its existence in them.
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2. M. BerarD was so good as to order a considerable
quantity of the species of ulva, which abounds on the coast of
Languedoc, to be burnt for me at his laboratory at Montpellier.
The ashes consisted for the most part of common salt, but a
small quantity of alkaline lixivium which was obtained from
them, afforded a red fluid when acted upon by sulphuric acid,
and a similar colour I found was produced, when a solution of
subcarbonate of soda and common salt, containing a minute
quantity of the compound of sodium and iodine, was treated in
the same manner by the acid.

3. One of the best tests of the presence of a very minute
quantity of iodine in compounds, is their action upon silver.
Water when it contains less than 1255 part of its weight of the
double or triple alkaline compounds of iodine tarnishes polished
silver.

The effect produced by compounds of iodine, may be dis-
tinguished from that produced by sulphurets or sulphuretted
hydrogene by this circumstance, that solutions containing
sulphurets or sulphuretted hydrogene, by being boiled with a
little muriatic acid, no longer tarnish the metal, whereas solu-
tions containing iodine still retain the power.

4. Amongst a number of sea weeds that were obligingly
given me for examination, by professor Viviani of Genoa, the
ashes of the following afforded slight indications of the pre-
sence of iodine,

Fucus cartilagineus. Fucus filamentosus.
- membranaceus. Ulva pavonia.
- rubens. linza.

In the ashes of the corallines and sponges, I could discover no
evidences of the presence of the substance.
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5. I have examined three specimens of alkali formed by the
combustion of vegetables that grow on the sea shore, one from
Sicily, one from Spain, and the third from tlie Roman states,
but not one of them afforded any indications of the presence
of iodine.

6. I evaporated a considerable quantity of sea water pro-
cured at Sestri of Levanto in Liguria, in a part of the bay
remote from any source of fresh water; but I could gain no
unequivocal evidences of the presence of the compounds of
iodine in it. The residual liquor after the common salt had
been separated, did not act upon silver nor colour sulphuric
acid. The first crystals of salt which fell down when fused
upon silver, appeared to me to tarnish it more than the last;
from which it appeared probable that they may have contained
some triple compound of iodine, yet after being ignited, they
did not colour sulphuricacid, When a large quantity of this
water was electrised by a Voltaic apparatus, and the products
separated at the positive pole collected in a small cup of gold,
which was covered with cement, except in the interior and
lower part forming the circuit, a yellow solution was obtained,
which, when it was exposed to the negative pole of a Voltaic
apparatus, yielded a black powder fixed in the fire, and not
unlike the compound formed by heating gold and iodine
together; but the quantity was too minute to admit of analysis,
and a dark coloured substance is likewise obtained by nega-
tively electrifying oxymuriate of gold, and there can be no
doubt but that this substance formed a principal part of the
solution.*

* Jodine, like chlorine, I find combines both with gold and platinum, when heated
with them, or when they are exposed to them in its nascent state.
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If iodine exists in sea water, which there is every reason to
believe must be the case, though in extremely minute quan-
tities, it is probably in triple union with oxygene and sodium,
and in this case it must separate with the first crystals of
common salt.

Whether the superiority whlch the curers of fish and meat
are in the habit of attributing to bay salt over rock salt, is at
all connected with the presence of the compounds of iodine, is
an inquiry perhaps worth making, and the results of Dr.
HEeNrY’s elaborate investigation of the composition of different
kinds of salts, do not preclude the possibility of the circum-
stance, though they certainly diminish the probability.

I rubbed pieces of beef that had been killed some days, with
the double and triple compounds of sodium. They did not
putrify ; the one rubbed with the double compound became
very tender and soft, and of a red brown colour; that exposed
to the triple compound hardened considerably, and became of
a paler colour,

The triple compound, as I have mentioned before, has very
little taste, and neither of the compounds seems to have any
pernicious quality when received into the stomach. I fed a gold-
finch with bread soaked in water, holding in solution the double
compound for two days, and he drank water holding in solu-
tion the triple compound for three days, without apparently
suffering any inconvenience.

Florence, March 23, 1814.



