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MR. JULIUS HUBNER IN THI CHAIR,

AN IMPROVED MUIETHOD FOR THE
DETECTION Of* COBALL BY MIEANS OF
a-NITROSO-8-NAPHTHOL. -
BY F. W, ATACK, M.SC TECH., B.SC.LOND., A.LC.

The use of a-nitroso-g-naphthol (g-naphtho-
quinone-a-oxime) in aleahol or acetic acid solution
as o reagent for coball was fivst suggested by
Iinski and Knorre (Ber.,, 1883, 18, 609). The
cobalti-compound so oblained is somewhat soluble
in alcohol and in acetic acid, and the test does
not appear to be one of great delicacy compared
with the reagents for nickel which bLave been
suggested by Tschugaev (Ber.,, 1905, 38, 2520)

and by Atack (Analyst, 1913, 88, 316). The
exact composition of the reagent to be used is
not stated by Ilinski and Knorre, but Chapin
(J. Amer. Chem. Soc., 1907, 29, 1029) suggests the
use of a solution of 8 grms. of a-nitroso-g-naph-
thol in 800 c.c. of cold glacial acetic ucid, to
which an equal volume of water is added,
and the solution filtered, It is stated that the
solution cannot be preserved for more than one
month ; the present author has found that the
nitrosonaphthol is gradually precipituted from
the 509, acetic acid solution, Using this solution
it was found impossible to detect with certainty
less Lthan 0-1 mgrm. of oobalt in 1 e.c. of water
(1 : 10,000) in presence of several drops of dilute
hydrochloric acid. No mention is made by
C?mpin of the delicacy of the test, but the smallest
amounb of cobalt defected by llinski and Knorre
(loe. cil.) appears o have been 0-00004 grm. in
presence of 0-:0103 grm. of nickel in 5 c.c. of water
(L part of cobalt in 100,000 parts of water), In
nresence ol large amounts of nickel, the author
}ms found it impossible to prevent the precipitation
of the nickel salt, which masks the cobalt colora-
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tion, even by the addition of a considerable amount;
of hydrochloric acid, which js staled by Chapin
Lo decrease considernbly the delicacy of the test.
Moveaver, the addition of the reagent Lo water
alone produces a heavy yellow to brown precipitate.

1t appeared to the author that a more stable
solution of this oxime would be obtained in the
form of ijts sodium salt, which, according to
Hinski and Kuorye (loc, eil,), gives on addition to a
solution containing coball a salt in which the
cobult is only divalent. 1t has been found that
such a solution provides a far more delicato test
for colmlb' ‘len the acetic acid solution of the
resgent, 'The solution recoinmended for use is
much more dilute, a reagent: ol a convenient

strength for general use l)ciu¥ prepared as follows :
0-1 grm. ol a-njlroso-g-naphthol is bojled with
20 c.c. of water to which has been added 1 c.e.
of dilute caustic soda, the solution fillered, and
diluted {o 200 c.c. A sample of the reagent has
heen preserved for a year, and there does not
appear to be any reason to supposo thit it cannot
be kept indefinitely, In cnrr&'ing out the test
1 c.e. of ammonium chloride and then 1 c.c. of
the reagent are added to the neulral ov slightly
alkaline solution under examination. The pro-
duction of an orange to clarct coloration, or a
red pl'ef:iPitn.te, unaftected by acidifying with
dilute sulphuric acid, is characteristic of the
presence of cobalt. 0:001 mgim. of cobalt in
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1 e.c. of water, or 1 part of cobalt in & million parts
of water, may be detected readily by the test as
now dcscribed, this amount giving immediately
a claret coloration, and a slight red precipitate
on allowing to stand. This method of carrying
out the test with the sodium salt is hence far more
delicate than the method originally proposed
and now in general usc ; the test may be made even
more delicate by using the reagent of one-fifth
the concentrotion recommended above for general
use, and comparing the test with a “ blank.”
The colorations oblained with nickel, ferrie, cte.,
salts are all destroyed on acidifying with sulphuric
acid. It is immaterial whether the cobalt is
present, in the solution as nitrate or other salt,
provided that it is in the coballous condition,
whereas llinski and IKKnorre (loc. cil.) state that it
is necessary to have the cobalt present as ehlovide
or sulrhum in order that their method shall
succeed.

The test is not affected by the presence of zinc
or manganese salts in the solution, The presence
of large amounts of nickel interferes with the
intensity of the coloration, although it does not
prevent the delection of the cobalt, a yellow
coloration, and eventually a red precipitate, being
obtained with a solution of a sample of nickel
ammonium  sulphate which contained cobalt,
whereas solutions of samples of nickel nitrate and
nickel chloride, containing the same concentration
of nickel but free from cohalt, gave green solutions
on acidifying the test solution with sulphurie acid.
Jror the detection of cobalt in presence of large
quantities of nickel, it is advisable to reduce the
concentration of the nickel by precipitation
witli an aleoholic solution of dimethylglyoxime
(I'schugaov, loc, cil.) or e-benzildioxime {Atack,
loe, eill),  As the presence of either of these nickel
reagents in exeess gives rise to a cobalt salt which
will not veact with the nitrosonaphthol reagent,
it is essential to separate the nickel partindly only.

It is to be noted that this interference with the
test by large mmounts of nickel is an advantage
in general analysis, as the amounts of cobalt
present in commercially pure nickel salts do nol
give a precipitate, bhut only a coloration, with
the new reagent at the concentrations usunlly
cmployed in qualitative analvsis, whereas such
amounts are swllicient to give the test with the
acetic acid solution in such a manner that, as
Chapin remarks (loe. ¢il.), students rveport cobalt
s present in every solulion of nickel which they
analyse.,

The test is not alfected by the presence of tartaric
or citric acid, which may therefore be employed
to keep in solution members of Group 111, of
fhe analytical classification; in this manner
0-001 mgrm. of cobalt was readily detected in
presence of 1 mgrm. of iron (as ferric ammonium
citrate).

The quantitative application of the method is
under examination,

Meeling held al the Grand Iolel on Friday, April 9ih,
n
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CONSTANTS OIf ‘DILIE FPALTY ACIDS
FROM SULPHONATED COD OIL.

BY L, G. RADCLIFFE AND C. W, PALMER.

NI

It is well known that all saponifiable oils can be
sulphonated with considerable ease and complete-
ness 3 moreover, the provess is largely garried out
on the cheaper oils, A sulphonated oil has
properties and constants which differ entirely

from the original oil, and it is therefore oxtremely
difficult to identify an oil after it has been sul-
phonated.

It has been thought useful to sulphonate certain
oils and then to hiydrolyse the sulphonated product
s¢ as to remove completely the sulphonic groups
and finally to prepare the fatty acids therefrom
and compare their properties with those of the
fatty acids from the unsulphonated oil, in the
hope that the figures so obtained would prove of
use in the analysis and identification of the
original oil.

The cod oil used was o brown varicty, having a
sp. gr. of 0-031 at 15-5° 0. ; saponification value,
1633 ; acid value, 17-6, corresponding to 8:09%,
of free fatty acid calculated as oleic acid ; iodine
value, 173-7 9.

From this oil the free fatby aeids were prepared
by saponifying with strong potash and alcohol;
the soap was boiled with water to remove the
alcohol and the fatty acids precipitated by hydro-
chlorie acid.  The clear oil was well washed with
water, scparated, and heated until free from
moisture. The falty acids had a solidifying
point (titer {est), 22-8° C.; neutralisation value,
104 5 mean molecular weight, 2804 ; iodine
value, 1789 ;3 vield of hexabromides, 429,. "The
sulphonation was performed on 100 grms. of the
oil in o suitable vessel cooled with a water-jacket
and provided with a thermometer and a mechanical
agitator driven by a hot air motor, o the oil
35 grins. of concentrated sulphuric acid was added
drop by drop from a tap funnel and thoe reaction
was careflully controlled so that the temperature
did not at any time risec above 25°C.; no
production of sulphur dioxide was noticed.  After
Ltwo houts stirring no further action was observed,
and the darkened and thickened product was
washed with a cold saturated solution of sodium
sulphate until nearly all the free sulphuric acid
was removed. Phe product dissolved in dilute
ammonia to a clear solution. On heating the
sulphonated oil in the water-oven a clear oil was
obtained, and from this the fatty acids were
prepared.

The sulphonated oil was saponitied with aqueous
ciaustic potash and aleohol In the same way as
was the original oil, and after saponification the
fatly acids were liberated as before, well washed,
and dried in the water oven.  ‘The clear oily fatty
seids were Lested for sulphur with negndive results.
These acids were of much harder consistency than
the acids from the wnsulphonated oil and on
examination gave the following data ¢ Solidifying
point (liter test), 25-7° . ; neutealisation value,
183 : mean molecular weight, 308-6; iodine value,
P00, s vield of hexabromides, 1109, 'These
figures indicate a very extensive alferation in the
chemieal constitution of the fatty acids regenerated
from the sulphonated oil as compared with those
of the original cod oil,

‘'he behaviour of other oils is being investigated
and the further results will be communicated in a
later paper.

ID1scussION.

Mr. J. ALLaN said that the so-called commercial
cod oils were mixtures of oils obtained from all
kinds of fish, and usually of a dark brown colour,
and in an advanced state of decomposition,
Such oils were obtained not only from the liver
of the fish but also from the entrails. IHence
their characteristics were extremely variable.
1t was, therefore, dilficult to understand how the
authors could hope Lo find any means of establishing
the origin of sulphonated oils which were of such
diverse origin.  The treatinent of fally glycerides
with sulphuvie aecid inevitably resulted in the
formation of hydroxy acids or stearolaciones;
the determination of the acetyl value of the oil
before and after sulphonation, thus measuring

B2





