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This device has been used continuously day and night for several months,
interrupting the operation only over week ends, with only a very occasional
failure, which has invariably been due to the battery running down. This
device may readily be adapted to the control of vacuum distillations and
other work in which a constant vacuum is desired.
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Automatic Cut-off Device for a Gas Fired Laboratory Merciry Still.—
The distillation of mercury is an operation that is usually carried out
in connection with other work and the still should therefore be so designed
as to require the minimum of attention. The type of glass still described
by Dennis,! with a ring tvpe gas burner, gives excellent results but has
the disadvantage that if care is
not exercised to shut off the
flame when the mercury gets
low in the boiler, destruction of
the still results. The sketch
shows diagrammatically an
automatic cut-off device which
enables the operator to start
the still and, except for an oc-
casional filling, then go about
other business and forget that ba
it is going.

The still itself is the usual
vacuum type, consisting of a
boiling vessel M and condenser
L with a 2-mm. bore capillary
tube outlet of slightly greater
length than the barometric col- —
umn. Drops of mercury falling
from the condenser into the
capillary tube capture threads Fig. 1.
of gas ahead of them and thus
maintain the high vacuum in the still by Sprengel pump action.? The
mercury to be distilled is poured into the open tube A and flows through
B into the still-head M. The flow stops when the difference between the

1 Dennis, ‘‘Gas Analysis,” The Macmillan Company, New York, 1913, pp. 119-120.
2 J. Wetzel, Chem.-Ztg., 32, 1228 (1908).
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mercury levels in the still head and in A is equal to the prevailing baro-
metric pressure less any slight pressure in the still. This difference in
levels is maintained as the mercury distils, the level in A falling at the
same rate as that in the still-head. Advantage is taken of this fact to
operate the automatic cut-off device.

To start the still a slight suction is applied at F to displace the mercury
in D, thus unsealing the tube G. The stopcock F is then closed so as to
maintain this condition. Gas may now flow through EGH to the ring
burner. The gas pressure is also communicated to I, which is immersed
in the mercury in the filling tube A. As distillation proceeds, the mercury
levels in M, A, C and I gradually fall until the effective seal on the tube
I becomes less than that of the gas pressure within I. Gas then escapes
through the mercury seal into CJD. The mercury in the U-tube is thus
displaced so as to seal the open end of tube G and stop the gas flow to the
burner. The tube C is extended below the open end of I sufficiently to
prevent gas bubbling out through the mercury in A when the still-head
cools.

The entire cut-off device is mounted to the frame carrying the still by
means of a clamp (not shown) and is connected through H to the ring
burner and through E to the gas supply by means of rubber tubing. The
device may therefore be moved up or down to vary the depth of immersion
of the tube C in the mercury in A. The depth of immersion is so adjusted
that sufficient mercury remains in the still-head at the time of cut-off
to cover the glass surface exposed to the flame. The level of the mercury
in the still will, with a given setting of the device, vary with the mercury
vapor pressure in the still-head and with the barometric pressure. The
former may be held constant through the use of a constant pressure gaso-
meter or other device to insure approximately the same rate of vaporization
in the still. The latter may be corrected for if necessary by adjusting the
depth of immersion of C. This may be facilitated by the use of the scale
and pointer arrangement shown in the sketch. The required depth of
immersion is first determined by actual operation. The still is partly
filled with mercury and started with the device immersed to its full extent.
When the mercury level in M reaches the cut-off position, the level of mer-
cury in A is marked and the cut-off device slowly raised until cut-off oc-
curs. The pointer is then fastened rigidly to D so as to coincide with the
mark on A. A millimeter scale carrying the notations 720 to 780 mm.
to include the normal range of barometric pressures is then mounted on
A so that the pointer indicates the barometric pressure at the time of ad-
justment. Thereafter, in order to have the cut-off occur at the same
position in M, it is only necessary to raise or lower the device until the
pointer indicates the prevailing atmospheric pressure. A second scale
may be attached from which the barometric pressure may be read utilizing
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the mercury levels in the still-head and filling tube before starting the
still. This latter method has the added advantage that any slight pres-
sure in the still is automatically compensated for.
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Adaptation of the Diphenylcarbazide Test for Mercury to the Scheme
of Qualitative Analysis.—The diphenylcarbazide test for mercury is very
delicate, detecting 0.0005 mg. per 2 cc., but its use so far has been restricted
to practically neutral solutions.!

However, in the confirmation of mercury, both in Group I and in Group
I1, the solutions are decidedly acid. It has been found that by adding
an excess of solid sodium carbonate to such solutions, the presence of con-
siderably less than 0.1 mg. of mercury per cc. can be detected very readily.
The procedure outlined below has been used for the past two years with
marked success in qualitative analysis courses in this University.

The mercury precipitate in Group I is dissolved in aqua regia, that of
Group II is dissolved in hydrochloric acid and sodium chlorate. In either
case the solution is evaporated to a volume of about 1 cc., placed in a test-
tube and diluted with 5 to 6 cc. of water. Four to eight drops of a saturated
alcoholic solution of diphenylcarbazide is added and a large excess of
solid sodium carbonate is gradually dropped into the solution. When
mercury is present, the foam produced on neutralization assumes a blue
tinge, and after the addition of an excess of carbonate the entire solution
turns blue.

At the conclusion of the experiment the solution should either be blue
or orange to pink in color. If the solution remains colorless, it indicates
that the diphenylcarbazide solution has deteriorated.

Freshly prepared diphenylcarbazide solution is colorless, but soon de-
velops a pink to red color. This color does not seem to affect its use for
the test. However, on standing for several weeks it finally fails to give
a blue color in the presence of mercuric salts. Aqua regia does not
interfere provided the test is completed soon after the addition of the di-
phenylcarbazide solution. If the test solution containing aqua regia is
allowed to stand for some hours after the addition of diphenylcarbazide,
it will fail to develop any color when an excess of sodium carbonate is
added.

1 Kolthoff, Chem. Weekblad, 21, 20 (1924); Stock and Pohland, Z. angew. Chem.,
39, 791 (1926).



