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him, but I may be almost certain, from tfis silence, that he has 
continned to enjoy the same immunity up to the present May, 
1832. 

Concerning alkalies I may remark, that the liquor potass~e 
causticus, although not so well suited to be used as a domestic 
medicine, is much preferable to magnesia in relieving acidity 
and heartburn. 

ART. XX. - -On  the Iodide of Platinum and its Saline Com- 
binations. By ROBERT J. KANE, M.R.I.A.,  Professor of 

Chemistry to Apothecaries' Hall, &e. &c. 

THE salts into which the per-chloride of platinum enters as the 
electro-negative element, being the best known and some of the 
best marked of the chlorine series, I was desirous to form the 
corresponding combinations of the iodine class, but was asto- 
nishedto find that although we have been so long acquainted 
with the different combinations of chlorine and platinum, we 
had not hitherto made any advances towards a knowledge of 
the combinations of that metal with iodine. 

But three systematic writers mention the name of iodide of 
platinum. Gmelln ~ merely says, "' Iodic acid produces with 
muriate of platina a yellow precipitate, slightly soluble in 
water." Thompsont uses nearly the same words. Berzelius~ 
enl~ers more fully into the subject, and states some experiments 
made by Lassaigne, for whose original paper we have sought 
through most of the Continental and British periodicals as far 
back as 1824 without being able to meet with it. We are, 

* Handbueh der Theoretisehen Chemie. Erste band. Zweite Abtheilung, Seite 
1412. 

t Chemistry of the Inorganic Bodies, vol. i. p. 664. 

Trait~ de Chimie, tom, iv. p, 443. 
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therefore, restricted to the summary of Lassaigne's researches 
given by Berzelius ; and in order to state fully what that well 
known chemist had observed, we shall transcribe the article 
entire. 

" T h i s  salt (the iodide of platinum)," says Berzelius, " is of 
a deep colour, and scarcely soluble in water. Lassaigne mixed 
a dilute solution of per-chloride of platinum with a solution of 
iodide of potassium; the liquor became deep brown, and de- 
posited by the action of heat a black insoluble powder, which is 
the iodide of platinum. This salt easily abandons its iodine ; 
it gives it out by boiling with water; the proto-iodide formed 
in this case has not as yet been examined. 

" T h e  colour of the iodide of platinum is so deep, that a solu- 
tion containing but ~;~v~ of platinum becomes at the end of 
fifteen minutes wine red on the addition of iodide of potassium. 
It is not yet known whether the iodide of platinum forms double 
salts." 

This is the entire article on this substance inserted in that 
truly valuable work. But both these phenomena had been ob- 
served by Silliman in America, who proposed hydriodic acid as 
a test for platinum from the depth of the colour it produces, 
and noticed the deposition of the black powder, but mistook it 
for metallic platinum.* 

The whole of our knowledge of the iodide of platinum, 
therefore, consisted in the following facts : When solutions of 
per-chloride of platinum and iodide of potassium are mixed to- 
gether, a brown or deep wine red colour is produced, and a 
black powder thrown down, which is easily decomposed, and 
which contains iodine and platinum. 

In repeating Lassaigne's experiment, [ soon found that a 
number of circumstances influenced the result. It is, therefore, 

necessary to describe the modifications of it. 
When a dilute solution of per-chloride of platinum is mixed 

* Quarterly Journal of Science, New Series, vol. xvi. p. 166. 
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with an excess of solution of ioduret of potassium, the liquor 
assumes a fine claret colour, but no other change is produced. 
I f  we use more concentrated solutions, taking care still to have 
the ioduret of potassium in excess, the colour of the liquor be- 
comes magnificent and intense claret, and a quantity of the 
chloro-platinate of potassium makes its appearance generally 
discoloured by admixture with a small quantity of a dark pow- 
der. I f  we use alcoholic solutions, even though dilute, the 
chloro-platinate is deposited in consequence of its insolubility 
in that medium. 

In none of these trials has the black precipitate made its 
appearance ; but if in place of adding the ioduret of potassium 
in excess we use more per-chloride of platinum, a copious 
black precipitate is produced, which depositing itself oil the 
smooth inside surface of the glass vessel, has a perfect and bril- 
liant metallic lustre. The supernatant liqlmr has not tha fine 
red colour of the former instances, it merely possesses the 
brownish yellow of the chloride of platinum that remains un- 
decomposed. 

The black precipitate consists of the iodide of platinum 
mixed with a considerable quanhty of the scarcely soluble 
chloro-platinate of potassium. 

In these different circumstances of decomposition, there is 
no iodine liberated ; where the liquor is claretocoloured, iodine 
exists in combination ; hut when the liquor l~omes  brownish 
yellow, no iodine whatsoever exists, but chlorine is found free 
in considerable quantity. 

If  to the liquor containing the black powder diffused through 
it we add more ioduret of potassium, the black powder disap- 
pears, and the solution becomes splendid red. The chloro- 
platinate of potassium remains undissolved. 

It is thus evident, that to prepare the black powder, we must 
observe the following precautions: first, to use an e~ccess of 
per-chloride of platinum ; and second, to wash the precipitate ex- 
ceedingly well with warm water to dissolve out the chloro-plati- 
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nate of` potassium, which, on account of its trifling solubility, is 
exceedingly difficult to remove. It is, in fact, almost impossi- 
ble to do so completely by washing. Tile mode I have latterly 
adopted is, to take the moist precipitate and put it into a large 
quantity of water, which is kept at 200% until it dissolves out 
rite impurity. The water often requires to be renewed beibre 
you take away the whole. I was at first fearful of decomposing 
the iodide by such a temperature, but I have tbund that it can 
support fllat heat ibr a long time wifllout losing any iodine. 

With these precautions, I obtained a quantity of file iodide 

tbr exhmination. 
When cautiously dried, it is of a dull black eolour, rather 

heavy, insoluble in water, eiflmr cold or warm. I did not find 
it so easy of decomposition as was stated by Lassaigue ; a quan- 
tity of it put into water did not yield any trace of iodine until 
the water had been boiling for a long time, and even titan the 
fftlantity decomposed was ahnost inappreciable. 

Alcohol and eflmr appear to be destitute of" any action on it. 
When heated to about 250 ~ Fall. it began to give out iodine 

COl)iously , and was totally decomposed before attaining a dull 
red heat. The residue was metallic platinum. 

It was not acted on by sulphuric, nitric, or mm:iatic acid iu 
the cold. Nitro-muriatic acid soon dissolved it, per-chloride of` 
platiuum being tbrmed, and iodine separated. 

It dissolved in a solution of potassa. The liquor was yellow. 
The excess of` alkali having been neutralized by nitric acid, the 
whole assumed a wine red colour ; and on tile addition of more 
acid became again decolorized, and a black precipitate ibll, 
which by alcohol was separated into iodine and metallic plati- 
nmn. These substances existed in file precipitate merely me- 
chanically mixed. 

A solution of ioduret of" t)otassium in water dissolved it 
easily, and in large quantity ; tile solution was of` a magnificent 
claret colour, so deep as to be opaque, when tim solution was 
pretty strol~g. 
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When added to an aqueous solution of ioduret of hydrogen, 
it also dissolved with facility. The solution was of a deep 
claret, similar to the colour of the solution in ioduret of potas- 

sium. 
Water of ammonia having been poured on the iodide of pla- 

tinum, the powder became first greenish, then brown, and 
finally, a fine clear Indian red. The supernatant liquor was 
yellow, contained much excess of ammonia, and when boiled 
for some time, deposited some of the red substance in exceed- 
ingly minute crystals. 

To determine the composition of this iodide, I proceeded as 
follows : - -  

100 grains of the iodide of platinum were heated to redness 
until all traces of iodine disappeared ; the remaining platinum 
weighed 35 grains. 

100 grains therefore contained-- 
Iodine . . . . . . .  6.5.0 
Platinum . . . . . .  35.0 

In a second analysis peribrmed in the same way, 33.75 grains 
were composed of--  

Iodine . . . . . . .  22.0 
Platinum . . . . . .  11.75 

But if  we calculate the atomic relations of iodine and plati- 
num, we shall find that in a compound of one and a half atoms 
of iodine, and one atom of platinum, the composition would be 
in 100 grains-- 

Iodine . . . . . . .  66.3 
Platinum . . . . . .  33.7 

But this approaches so closely to the results obtained in the 
two analyses related above, as to render it nearly certain that 
the iodide which we have described is so composed; and this 
is further corroborated by the changes which take place by the 
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reaction of the per-chlorlde of platinum on the ioduret of potas- 
sium, tlm disengagement of chlorine shewing that the iodide 
contains less of the electro-negative element than file per-chlo- 
ride, i. e. less than two atoms. 

The iodide is therefore composed o f - -  

1 ~ Atoms of iodine (126 -[- 63) 189 
1 Atom of platinum . . . . . .  96 

Its atomic weight . . . . .  285 
And its formula . . . .  1~ I + Pl. 

The sesqui-iodide of platinum unites with tim iodine bases, 
and forms salts to which the generic term of iodo-platinates 
may be applied. I have as yet formed but a few of these, the 
principal properties of which I shall now proceed to describe. 

IODO-PLATINATE OF POTASSIUM. 

This salt is easily formed. I f  we add an excess of a solu- 

tion of ioduret of potassium to a solution of per-chloride of pla- 
tinum, a claret-coloured liquor results, which owes its tinge to 
the formation of this salt, the iodide of platinum not communi- 
cating any colour to water. By adding sesqui-iodide of plati- 
num to a solution of ioduret of potassium as long as it is taken 
up, we obtain also a solution of this salt, which is so deeply 
coloured as to be perfectly opaque. 

In either of these ways, it is not very easy to avoid an excess 
of ioduret of potassium. The following mode affords a salt 
determinate in its composition, although mixed with foreign 
matters : -  

Take some ioduret of potassium in fine powder, and add to 
it a strong solution of per-chloride of platinum, taking care to 
preserve an excess of the ioduret. Considerable effervescence 
takes place. A quantity of ether is to be immediately poured 
on the mass, and the whole to be agitated for a few minutes. 
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A black powder will be found to have collected, which is to be 
separated from the ethereal solution by file filter ; it is the iodo- 
platlnate of potassium, rendered impure by a small quantity of 
chloride of' potassium. 

To obtain the same body by direct combination, file solu- 
tion of ioduret of potassium must be digested for some time on 
a considerable quantity of the iodide of potassium, much more 
than it can dissolve. The reason of this is, that it has a ten- 
dency to form a different salt, which contains more ioduret of 
potassium than that which occupies us at present. 

The pure iodo-platinate of potassium is very soluble in 
water; its solution may be evaporated in the open air without 
alteration. The solution is of a magnificent claret colour. By 
cautious evaporation, the salt may be obtained in soft crystalline 
masses, but so imperfectly, as not to allow of my determining 
the form of the crystal with precision. When prepared by pre- 
citation by ether, it is not crystalline, but appears as a dull 
black powder, very similar to the iodide of platinum in external 
appeal"ance. 

It is soluble in alcohol, but is totally insoluble in ether. If  
ether free from water be added to a very strong solution of the 
salt, the water is removed, and the salt deposited as a black 
powder. Ether, when agitated for a long time with a more 
dilute solution, does not assume any colour, or take up any por- 
tion of it. 

A solution of potash acts on this salt nearly in the same way 
as on the iodide of platinum, as before described. 

When exposed to heat, the iodo-platinate of potassium is 
decomposed ; it gives out iodine, and the ioduret of potassium 
mixed with metallic platinum remains. 

On this principle was founded the mode of the analysis. 
Twenty grains of pure salt were heated carefully until aIl 

the iodine had been expelled, and a mass of metallic platinum 
and fused ioduret of potassium remained. This was boiled in 
water, and the platinum undissolved weighed 4.75 grains. 
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Tile solution of ioduret of potassium was carefidly evapor- 
ate(l, and tlle dried mass (the salt having been prepared by the 
direct combination of its constituents) weighed, was tbund = 
7.75 grains. 

The difference between tile sum of the weights of the pla- 
tinum and ioduret of potassium (4.75-1-7.75) 12.5, and the 
weight of material used 20 grains, was the weight of the iodine, 

which therefore = 7.5 grains. 
The 20 grains were composed o t : -  

Iodine . . . . . . . . . .  7.5 
Platinum . . . . . . . . .  4.75 
Ioduret of potassium . . . . .  7.75 

Or,~ 
Iodide of platinum . . . . . .  12.25 
Ioduret of potassium . . . . .  7.75 

But 7.5 iodine to 4.75 platinum is very nearly in file ratio 
of l~ atom of iodine to 1 atom of platinum, thus proving the 
accuracy of the previous analyses ; and the salt is apparently a 
combination of the iodide of platinum, and file ioduret of 
potassium united atom to atom; for on that supposition 20 
grains would consist o f - -  

Sesqui-iodide of platinum . . . .  12.64 
Ioduret of potassium . . . . .  7.36 

But we obtained by experiment, as above, numbers so close 
to these as to leave no doubt as to the nature of the salt. It is, 
therefore, a neutral iodo-platinate of potassium. Its formula 
(l~ I q - P l ) q - ( I  .4-Pl), and its atomic weight -- 471. 

IODO-PLATINATE OF HYDROGEN. 

I before mentioned that the iodide of platinum dissolved 
readily in the solution of ioduret of hydrogen (hydriodic acid) 

vor.. I, No. 3. 2 s 
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in water. This proves the existence of a compound, the pro- 
perties of which I have only partly developed. 

To a strong solution of ioduret of hydrogen, the iodide of 
platinum was added as long as it dissolved. The solution was 
tlne claret colour, like that of the iodo-platinate of potassium, 
and so intense as to render the liquor opaque. It reddened 
litmus paper strongly. 

When evaporated considerably, it began to give out ioduret 
of hydrogen, and after some time, iodide of platinum began to 
separate. By cautious evaporation, however, I succeeded in 
obtaining small grains, which were soluble in water, the solution 
being claret coloured, and which, when heated, gave out iodine, 
and left metallic platinum only. 

From tlle facility witil which this salt is decomposed, I was 
not able to determine with accuracy its composition. In order 
to obtain a moretangible salt, I attempted to replace its hydro- 
gen by a metal, and was led thus to tile examination of file fol- 
lowing body : - -  

IODO-PLATINATE OF AMMONIUM. 

In order to effect the analysis of the iodo-platinate of hydro- 
gen, I added water of ammonia to the solution of that salt, to 
replace the hydrogen by ammonium. On the addition of the 
ammonia, the claret-colour disappem'ed; a black powder was 
deposited, which, after a few seconds, passed through various 
shades of brown, and finally, became fine clear Indian red. 

We before noticed, that by the direct action of the water of 
ammonia on iodide of platinum, the same red powder was pro- 
duced. 

The solution contains much ioduret of ammonium. 
When this red powder is heated, it gives out a large quan- 

tity of iodine, then a very small quantity of white ioduret of 
ammonium sublimes, and metallic platinum remains behind. 

When mixed with lime and heated, it yields ammonia. 
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This substance is evidently a combination of iodide of pla- 
tinum and ioduret of ammonium. Its analysis was effected in 
the follow manner : -  

Fourteen grains were heated to redness, and the volatile in- 
gredients having been driven off, there remained 4.3 grains of 
metallic platinum. 

Now, to form the sesqui-iodide of platinum, 4.3 of the me- 
tal unite to 8.4 grains of iodine. Tlmrefore, the 14 grains of 
the red powder contained 12.7 iodide of platinum, and there 
remained only 1.3 grains of ioduret of ammonium. 

But as 12.7 : 1.3 : : 1425 (---- 285 • 5) : 145.7, a number ap- 
proximating so closely to 144 as to render it very probable that 
the composition of this iodo-platinate of ammonium is-- 

5 Atoms of iodide of platinum (285 X 5) . 1425 
1 Atom of ioduret of ammonium 144 

Its atomic weight is therefore . . . .  1569 
And its formula 5 (l~Id-Pl) d- ( I +  NH4) 

There are some other iodo-platinates of which I have not 
finished the investigation, and also a substance which I believe 
is an iodide, containing less iodine than that which we have 
just now described, the properties of which I hope to be able 
to communicate after some time. 

ART. XXI.w,4ccount of a remarkable Case of Pneumothorax. 
By JA~ES HOUghTOn, M. D., Licentiate of the King and 
Queen's College ot Physicians, Physician to the South Eastern 
General Dispensary, &c. 

T~IE difference of capacity for resisting the action of disease is 
as great hi different individuals as tlmir various external forms, 
and must strike every medical observer. Pneumonia in one 


