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ANALYSIS OF AN IRON RAIL TAKEN FROM A GALLERY
OF AN UNUSED COAL TIINE.

By H. P. TALBOT AND A. G. WOODMAN,
Received November 21, 1896.

HE section of the rail in question was taken from a gallery
of the ““ Hub Mine,”’ at Glace Bay, Cape Breton. The
gallery was allowed to fill with water in 1872, and was pumped
out by the Dominion Coal Company last year. The rail had,
-therefore, lain unused in the gallery for over twenty years, most
of the time under water which is reported to be ‘‘impregnated
with acid,”’ and, as indicated by the analysis, had undergone an
entire change in composition. The rail was initially, presuma-
bly, of cast iron, and it is interesting to record the report which
has come to us, that utensils of steel, and articles of wrought
iron, did not undergo material change during the same length .
of exposure to the same conditions. So far, the writers have not
had opportunity of examining any of these samples of wrought
iron or steel.
After the mire had been pumped out, the rail was found to
have lost its initial density and strength, and was easily broken
or cut into fragments.


cwolke
Textfeld
J Americ. Chem. Soc. 19(1) 1897


10 H. P. TALBOT AND A. G. WOODMAN.

In the sample which came into our possession, there was a
well-defined demarcation between the inner core, which was
gray and very soft, and the outer shell, which was black and
relatively hard, although this too could be readily cut with a
knife and powdered in a mortar. The two portions were easily
separated by running a knife blade along the line of demarca-
tion. The outer and inner portions were examined separately.

Before presenting the results, the writers wish to state that
the analytical work has been done at irregular intervals, and
that the results are given solely for the interest which the fig-
ures seem to possess in themselves, and with the consciousness
that, considered as an investigation, the report would be incom-
plete.’

The results are as follows :

Outer shell. Inner core.
Specific gravity (compared with water at
about 20°T.) ceveerene esecesessanes 2.45 2.16
Per cent. Per cent.
Lost on ignition at a red heat ........... 7.50 8.75
Total irON ceceecsscecscnnces secesscessss 42.00 38.10
Total silicon...... tesiiieestesesceiaeees 5.85 10.60
Total phosphorus..coeeeeeenniennennenns 3.60 3.75
Sulphur evolved by treatment with acid. 2.30 0.73
Sulphur in the residue after evolution
method:cceceecerececavocsnansans seess  2.35 0.68
Carbon corresponding to graphiticcarbon g¢.50 16.00

Manganese and aluminum were present in very small quanti-
ties. The former could not be precipitated in weighable quan-
tities, except by using so large a sample that determination was
not attempted.

No silicon, as such, was detected by ignition of the sam-
ple in dry chlorine. The presence of metallic iron was plainly
indicated by the deposition of metallic copper, when fragments
of the rail were placed in copper sulphate solution. The amount
is distinctly larger in the outer shell than in the inner core.
During solution in acids, a distinct odor of hydrocarbons was
detected, but a combustion of the residue after treatment with
copper potassium chloride, yielded a lower percentage of carbon

1Shortly after the tra ission of the ript of this paper to the editor, a de-
tailed description of the properties and analysie of other specimens from the same
source, by F. W. Durkee, appeared in the Am. Chem. /., 18, 649. Interesting information
concerning the mine-water, and the possible steps in the transformation of the iron, are
also presented.
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than was found in the residue after treatment with nitric acid
(as given above). This may possibly be explained by the
incomplete decomposition of the substance by the copper-ammo-
nium salt, with the consequent protection of some of the carbon-
aceous by the mineral matter.

The loss on ignition at a red heat does not probably repre-
sent any definite quantity, but is given as having some possible
interest. '

The statement was made to us by one who had had opportu-
nity to handle a fragment of the rail of considerable size, and
during an interval of a year or more, that its density perceptibly
increased with length of exposure to the air. The deter-
minations of specific gravity already cited, were made
about April 15, 1896. New determinations, made November
14, gave as results, for the outer shell 2.83, and for the inner
core 2.23. While these results confirm the general state-
ment, we do not feel that they are above criticism, as they were
obtained from small fragments. They are comparable, however,
with the earlier specific gravity determinations.

In connection with the foregoing statements, it is interesting
to note the resultsreported by Herting,' of an analysis of a similar
fragment of rail, which not improbably came from the same
source, as he mentions 1t as coming from a mine in Cape Breton,
in which the rail had remained for twenty years. His results
are as follows:

Specific gravity, 2.053; silicon, 14.20 per cent.; graphitic
carbon, 24.20 per cent. ; phosphorus, 5.85 per cent.; total sul-
phur, 1.00 per cent.; manganese, 1.93 per cent.; iron, metallic,
31.50 per cent.

He finds that approximately one-half of the sulphur is volatile
with acids, as in the results cited in this paper, and considers
that the lron is otherwise present as Fe,0,. His percentages,
upon recalculation, yielded the following: Ferrous sulphide,
1.37 per cent.; ferrous sulphate, 2.38 per cent.; manganese
monoxide, 2.50 per cent.; phosphorus pentoxide, 13.37 per
cent. ; magnetic oxide (Fe,0,), 39.34 per cent., which with the
carbon and silicon, yields a total of 97.36 per cent. It would
appear, however, from our results, that the silicon was probably
present as silica in his samples as well, at least in some measure.

1 Chem. Ztg., 20, 4.
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Our analytical examination has not been, and cannot well be
continued further than to afford the results cited above ; hence
we prefer not to express a positive opinion as to the probable
combinations of the constituents as they occur in the rail, nor do
we feel able to offer any explanation as to how the changes in

composition have been brought about.

Merely for comparison

with Herting’s results, we present our own, calculated upon the
same basis, except that the silicon is calculated as oxide.

They are as follows :

Outer shell.
Per cent.

Carbon coverrecneiaianinnneanns
SilicAcececrerreenneneannnns eanes
Phosphoric anhydride -....... .o
Ferroussulphide.......cevuennnn.
Ferroussulphate...c.cooeveeenn..
Magnetic oxide (FeO()----......

Inner core.
Per cent.

16.00
22.55
8.60
2.00
3.20
49.20

The writers wish to express their obligations to Mr. J. B. Dil-
lingham, and Prof. W. H. Niles, through whose courtesy they
came into possession of the fragment of the rail, and to whom

they are indebted for information as to its history.
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