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LIl. 4 Chemical Analysis of Sodalite, a new Mineral from
Greenland. By Tromas Twomson, M.D. F.R.S.E.
Fellow of the Imperial Chirurgo-medical Academy of
Petersburgh*.

THE mineral to which T have given the name of sodalite
was also put into my bands by Mr. Allan. In the Green-
land collection which he purchased, there were several
specimens of a rock, obviously primitive. In the compo-
sition of these, the substance of which I am about to treat
formed a constituent, and, at first appearance, was taken
for feldspar, to which 1t bears a very striking resemblance.

This rock is composed of no less than five different fossils,
namely, garnet, hornbleade, augite, and two others, which
form the paste of the mass. These are evidently different
minerals ; but i1 some specimens are so intimately blended,
that it required the skill of Count Bournon to make the
discrimination, and ascertain their real nature. Even this
distinguished mineralogist was at first deceived by the ex-
ternal aspect, and considered the paste as common lamel-
lated feldspar, of a grecnish colour. But a peculiarity
which presented itself to Mr. Allan, in one of the minerals,
induced him to call the attention of Count Bournon more
particularly to its construction.

On a closer examination of the mineral, M, de Bournon
found that some small fragments, which he had detached,
presented rectangular prisms, terminated by planes, mea-
suring, with the sides of the prism, 110° and 70° or nearly
so,—a form which bhelongs to a rare mineral, known by the
name of Sahlite, from Sweden. He further observed, n-
termixed along with this, another material ; and after some

‘trouble succeeded in detaching a mass, presenting a regular

rhomboidal dodecabedron. It was to this form that Mr.
Allan had previouly requested his attention.

Some time before this investigation, M. de Bournon had
examined a mineral from Sweden, of a lamellated strucrure,
and a greenish colour, which he found indicated the same
form. From this circumstance, together with some ex-
ternal resemblance, which struck him, he was induced to
conclude that our mineral was a variety of that substance.

To that substance the name of Swedish natrolite had
been given, in consequence of the investigation of Dr.
Wollaston, who found that it contained a large proportion
of soda.

* From the Transactions of the Royal Society of Edinburgh.
There



Downloaded by [University of Cambridge] at 14:56 01 September 2015

304 On Sodalite.

There are few minerals, however, that are so totally Jis
stinct in their external characters as the natrolite of Klap+
roth, and the substance we are now treating of. The mi-
neral examined by Klaproth occurs at Roegan *, on the
Lake of Constance, in porphyry-slate, coating the sides of
veins and cavities in a mainellated form, the texture of
which is compact, fibrous, and radiated ; the colour pale
yellow, in some places passing into white, and marked with
brown zones. Hitherto it had never been found in a state
sufficiently perfect to afford any indications of form. Lately,
however, M. de Bournon was so fortunate as to procure
some of it, presenting very delicate needle-form crystals
which, by means of a strong magnifier, he was able to as-
certain presented flat rectangular prisms, terminated by
planes, which, he thought, might form angles of 60° and
120° with the sides of the prism. Waith this, neither our
mineral nor the Swedish can bave any connexion, further
than some analogy which may exist i their composition.

Concerning the Swedish mineral, 1 have not been able to
obtain much satisfactory information. There is a speci-
men of it in Mr. Allan’s cabinet, which he received di-
rectly from Sweden, sent by a gentleman who had just be-
fore bheen in London, and was well acquainted with the
collections of that city, from which itis inferred, that the
specimen in question is the same as that examined by
Count Bournon and Dr. Wollaston.

Werner has lately admitted into his system a hew mineral
species, which he distinguishes by the name of Feftstein.
Of this T have seen two descriptions; one by Haiiy, in bis
Tallecau Comparatif, published last year; and another by
Count Dunin Borkowski, published in the 8gth volume of
the Jowrnal de Physique, and translated” in Nicholson’s
Journal, (vol. xxvi. p. 364). The specimen, called Swedish
Natrolite, in Mr. Allan’s possession, agrees with these de-
scriptions in every particular, excepting that its specific
gravity is a little higher.  Borkowski states the specific
gravity of fettsiein at 2:563; Haily at 2:6138; while I
found the specific gravity of Mr. Allan’s specimen to be
2:779, and, when in small fragments, to be as high as 2:790.
This very near agreement in the properties of the Swedish
natrolite, with the characters of the fettstein, leads me to
suppose it the substance to which Werner has given that
name. This opinion is strengthened by a fact mentioned

* It has been observed also, by Professoxr Jameson, in the fletz-trap rocks
behind Buratistand,
by
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by Haiiy, that fettstein had been at first considered as a va-
riety of Wernerite. For the specimen sent to Mr. Allan,
under the name of Compact Wernerite, is ohviously the
very same with the supposed natrolite of Sweden. Now,
if this identity be admitted, it will follow, that our mineral
constitutes a species apart. Tt bears, indeed, a consider-
able resemblance to it; but neither the crystalline form,
nor the constituents of fettstein, as stated by Haiiv, are
similar to those of the mineral to which I have given the
name of Sodalite.  The constituents of fettstein, as ascer-
tained by Vauquelin, are as follows :

Silica voviviiiiiiiieersase, 4400

Alumina .ovv.inniiieaas 34900

Oxide of iron +vvevvvvanes  4°00

Lime .....iovvvniiinniie. 012

Potash and soda ............ 1650

Loss.vseacerinenninanssn. 138

10000

I1. Description of Sodalite,

Sodalite, as has been already mentioned, occurs in a pri-
mitive rock, mixed with sahlite, augite *, hornblende, and
garnett.

It occurs massive; and crystallized, in rhomboidal dode-
cahedrons, which, in some cases, are lengthened, forming
six-sided prisms, terminated by trihedral pyramids.

Its colour is intermediate between celandine and moun-
tain green, varying in intensity in different specinens. In
some cases it seems intimately mixed with particles of sah-
lite, which dountless modify the colour.

External Tustre glimmering, internal shining, in one di-
fection vitreous, in another resinous.

Fructure foliated, with at least a double cleavage; cross
fracture conchoidal.

Fragments indeterminate ; usually sharp-edged.

Translucent.

Hardness equal to that of feldspar. Iron scratches it
with difficulty.

Brittle,

Easily frangible.

% TThis situation »f the augite deserves attention. Hitherto it has been,
with a few exceptions, found only in fleetz trap rocks.

+ The pardcular colour and appearance of this garnet, shows that the

rock came from Greenland: for similar garnet has never been observed,
except in specimens from Greenland.

Vol. 37. No. 156. April 1811. U Specific
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Specific gravity, at the temperatare of 60°, 2:378. The
specimen was not absolutely free from sahlite.

When heated to redness, does not decrepitate, nor fall
to powder, but becomes dark-gray, and assumes very nearly
the appearance of the Swedish natrolite of Mr. Allan, which
I'consider as fettstein. If any particles of sahlite be mixed
with it, they become very conspicuous, by acquiring a
white colour, and the opacity and appearance of chalk.
The loss of weight was 2-1 per cent. [ was not able to
melt it before the blow-pipe.

11. Chemical Analysis.

1. A hundred grains of the mineral, reduced to 2 fine
powder, were mixed with 200 grains of pure soda, and ex-
posed for an hour to a strong red heat, in a platinum cru-
cible. The mixture melted, and assumed, when cold, a
beautiful grass-green colour. When softened with water,
the portion adhering to the sides of the crucible acquired a
fine brownish-yellow. Nitric acid being poured upon it,
a complete solution was obtained,

2. Suspecting, from the appearance which the fused mass
assumed, that 1t might contain chromium, I neutralized
the solution, as nearly as posstble, with amnronia, and then
poured into it a recently prepared nitrate of mercury. A
white precipitate fell, which being dried, and exposed to a
heat rather under redness, was all dissipated, except a small
portion of gray matter, not weighing quite 0*1 grain. This
matter was insoluble in acids, but became white. With
potash it fused into a colourless glass. Hence I consider
1t as silica. This experiment shows that no chromium was
present. I was at a loss to account for the precipitate
thrown down by the nitrate of mercury. But Mr. Allan
having shown me a letter from Ekeberg, in which he men-
tions that he had detected muriatic acid in sodalite, it was
easy to see that the whole precipitate was calomel. The
white powder weighed 26 grains, indicating, according to
the analysis of Chenevix, about 3 grains of muriatic acid.

3. The solution, thus freed from muriatic acid, being
concentrated by evaporation, gelatinised. It was evaporated
nearly to dryness; the dry mass digested in hot water
acidulated with nitric acid, and poured upon the filter. The
powder retained vpon the filter was washed, dried, and
heated to redness. It weighed 37-2 grains, and was silica.

4. The liquor which had passed through the filter was
supersaturated with carbonate of potash, and the copious

white
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white precipitate which fell, collected by the filter, and
boiled while yet moist in potash-ley. The bulk diminished
greatly, and the undissolved portion assumed a black co-
lour, owing to some oxide of mercury with which it was
contaminated.

5. The potash-ley being passed through the filter, to free
it from the undissolved matter, was mixed with a sufficient
quantity of sal-ammoniac, A copious white precipitate
fell, which being collected, washed, dried, and heated to
redness, weighed 27-7 grains. This powder being digested
in sulphuric acid, dissolved, except 0'22 grain of silica.
Sulphate of potash being added, and the solution set aside,
it yielded alum crystals to the very last drop. Hence the
27°48 grains of dissolved powder were alumina.

6. The black residue which the pctash-ley had not taken
up, was dissolved in diluted sulphuric acid. The solution
being evaporated to dryness, and the residue digested in hot
water, a white soft powder remained, which, heated to red.
ness, weighed 3+6 grains, and was sulphate of lime, equi-
valent to about 2 grains of lime,

7. The liquid from which the sulphate of lime was se-
parated, being exaculy neutralized by ammonia, succinate
of ammonia was dropped in; a brownisk-red precipitate
fell., which, being heated to redness in a covered crucible,
weighed 1 grain, and was black oxide of iron.

8. The residual liquor being now examined by different
re-agents, nothing further could be precipitated from it.

9- The liquid (No. 4), from which the alumina, lime,
and iron hag been separated by carbonate of potash, being
boiled for some time, let fall'a small quantity of yellow-
coloured matter. This matter being digested in diluted
sulphuric acid, partly dissolved with effervescence; but a
portion remained undissolved, weighing 1 grain. It was
insoluble in acids, and with potash melted into a colourless
glass. It was therefore silica. The sulphuric acid solution
being evaporated to dryness, left a residue, which possessed
the properties of sulphate of lime, and which weighed 1-2
grain, equivalent to about 0°7 grain of lime.

10 The constituents obtained by the preceding analysis
being obviously defective, it remained to examine whether
th.e mineral, according to the conjecture of Bournon, con«
tained an alkali. For this purpose, 100 grains of it, re-
duced to a fine powder, and mixed with 500 grains of ni-
trate of barytes, were exposed for an hour to a red heat, in
a porcelain crucible. The fused mass was softened with

Uzeg water,
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water, and treated with muriatic acid. The whole dissolved,
except 25 grains of a white powder, which proved on ex-
amination to be silica. The muriatic acid solution was
mixed with sulphuric acid, evaporated to dryness; the re-
sidue, digested in hot water, and filtered, to separate the
sulphate of barytes., The liquid was now mixed with an
excess of carbonate of ammonia, boiled for an instant or
two, and then filtered, to separate the earth and iron pre-
cipitated by the ammonia. The liquid was evaporated to
dryness, and the dry mass obtained exposed to a red heat
in a silver crucible. The residue was dissolved in water,
and exposed in the open air to spontaneous evaporation.
The whole gradually shot into regular crysials of sulphate
of soda. This salt being exposed to a strong red heat,
weighed 50 grains, indicating, according to Berthellet’s
late analysis, 23:5 grains of pure soda. It deserves to be
mentioned, that during this process the silver crucible was
acted on, and a small portion of it was afterwards found
among the sulphate of soda. This portion was separated
before the sulphate of soda was weighed.
The preceding analysis gives us the constituents of soda-

lite as follows:

Silica veieriirisecesnsnanss 3852

Aluming c.eivvvianenannees 27748

Lime sovcviiviiveneeneesss 2270

Oxide of iron .....00...v.. 100

Soda.eseieeesreneneonins. . 2350

Muriaticacid .. .e.vvveviras. 300

Volatile matter ,............ 210

Loss...iiieveiieriannsaees 1070

100°00
Mr. Allan sent a specimen of this mineral to Mr. Eke-
berg, who analysed it in the course of last summer. The
constituents which be obtained, as he states them in a letter.
to Mr. Allan, are as follows :
Silica vveviiiiriiaiiianaas, 86
Alumina ...... feeierraaess 320
Soda ....uviiiiiiviioni.. 950
Muriatic acid ..vivnvusiaess 6475
Oxideofiron.........000ss. 0°25

100°'00
This result does not differ much from mine. The quan-
tity of muriatic acid is much greater than mine. The lime
and
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and the volatile matter which T obtained, escaped his no-
tice altogether. If we were to add them to the alumina, it
would make the two analyses almost the same. No mineral
has hitherto been found containing nearly so much soda as
this. THence the reason of the name by which 1 have di-
stinguished it.

LIII. Mr.Farey’s Reply to Mr.Joun TavLoR on Water-
Pressure Engines for Mines.

To Mr. Tilloch.

Sir, I saouLd probably have passed over the observation,
at page 394, of your last volume, that though various con-
structions of water pressure engines had been attempted,
none had yet been very successtully made on a large scale,
had T not heard the comments thereon by a Cornish mine-
owner, very conversant with the mines of that county,
which tended to show, that no pressure engines in Corn-
wall were at all comparable in mechanic effect, with that
which he recommended Mr. Trevithick to the erection of
at Yolgrave, in Derbyshire; and which brought strongly to
my recollection the opinions to a similar effect, which I
heard from numbers of the best informed miners in Der-
byshire, when I was on my survey of that county ; and had
more than once heard the particalars stated of the quantity
of water lifted, &c.: but having then letters of recom-
mendation in my pocket, to the principal proprietor of the
mine where this engine was erected, I purposely neglected,
and when at the mine also, to note down the particulars,
which the agent mentioned from memory, as [ was as-
sured of seeing the working, drawings, and every particular
respecting the engine, when I called on the gentleman al-
luded to at some miles distance: unfortunately this was
delayed by circumstances until I was about leaving the di-
strict, and when I called, the gentleman was from home:
yet still, as a month had passed over without any one of
your correspondents having noticed the above assertion,
I thought it but an act of justice to an engineer, who is
looked upon as having performed an essential service to
the mining interests of Derbyshire, but whom T never saw
or had any communication with whatever, to state what I
did, at page 5, of your present volume. As I am unac-
quainted with any rule by which to know kow much water
a shallow mine or a deep one may produce, without knowing

Us any



