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sulfate tends to low results, while the nitrate has the
opposite effect. Only by chance will these crrors
cancel one another.? A few determinations made with
double the usual amounts of reagents seem to show
that the net error due {o occlusion is small

The present paper is a preliminary one, and it is
intended to publish & more detailed discussion of the
whole subject later on.

SUMMARY

The desirability of investigating the possible effect
of sulfur compounds on the properties of lubricating
oils is pointed out.

The disadvantages of the methods now in general
use for the determination of sulfur are indicated.

A new procedure, which gives results at least as
accurate as those by the bomb calorimeter, is de-
scribed,
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The presence of very small amounts of oil in sulfur
is objected to by manufacturers of certain sulfur
products.  The sulfur may contain carbonaceous
residues from burned oifl, and the method here de-
scribed is not intended o include these.

The estimation of oil by simple extraction as ordi-
narily made with a volatile solvent—sach as sulfuric
ether or petrolewmm ether—will not suffice in the case
of sulfur, because, while the sulfur is only slghtly
soluble, there is usually such a small amount of oil pres-
ent {from o.001 per cent to ¢.32 per cent, or more) that
the extract contains considerably more sulfur than oil.
In this method extraction is made as usual, and the
solvent purified from sulfur by boiling it in a Wiley
continuous extractor in which has been placed a roll
of copper foil.

APPARATUS

A sheet of copper foil 4 in. X 15 in. is rolled up in
such fashion that ne two points of its surface come in
contact. Iiis desirable that the copper sheet be rolled
uniformly so that there will be a space of about three-
sixteenths inch hetween any one tura of the roll and the
next turn.  The sheet may be cul so that at one corner
a tab three-eighths inch sguare projects. A hole is
punched in this tab so that the coil may be lifted
from the Wiley tube with a wire hook. The end
with this tad should be rolled first, and the tab
project from one end of the coil

"A 100 ce. volumetric flask; a thin glass beaker, tall
form, without lip, 3zoo cc. capacity; and a Wiley
continuous extractor, without c¢rucible or thimble,
complete the required apparatus,

PROCEDURE

Fifty grams of the pulverized sulfur (or a smaller
quantity, if the oil content is knowsn to be high) are
weighed and transferred to the 100 ce, flask. On this
are poured about go ce. of redistilled petroleum ether:

t Allen and Johoston, J. Am. Chem. Soc, 3% (19103, 5388; Johnston and
Adams, Ibid., 33 (1911), 829,
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the flagk is thoroughly shaken every half hour for
several hours, and allowed to seftle. The petroleum
ether is decanted through a filter into a Wiley tube,
and a second smaller quantity of the sclvent is added
to the flask, shaken, settled, and filtered, as hefore.
The washing is continued in this way until the sulfur
and the filter paper are free of oil, and the Wiley tube
containg about 1735 ce. of solvent, or enough to fill
the tube above the top of the copper roll or coil.

The copper coil is cleaned with dilute nitric acid,
washed with waler, then with aleohol, dried with
ether, and placed in the Wiley tube. The petroleum
ether is then boiled until all of the sulfur has been
deposited on the copper as copper sulfide.

The solvent is transferred to the tall beaker, filter-
ing if necessary to eliminate the copper sulfide, which
will doubtless partially flake off.  The coil, the Wiley
tube, and the filter are washed with small guantities
of petroleum ether, the combined filtrate and wash-
ings gently evaporated to dryness at very low heat,
and the residue weighed.
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One of the methods for the determination of suifates
which has found considerable application consists in
precipitation as benzidine sulfate, which may be
quantitatively titrated with standard alkali or potas-
sinm  permanganate. In most of the articles de
seribing such methods, the benzidine sulfate is said
to be insoluble in water. A review of the literature



