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HE apparatus shown in Figure 1 has proved

useful for exhaustive extraction of comminuted

solids with liquids, and of hqulds with other
non-miscible liquids.

The boiling and extraction chambers (A and L)
are 6-liter Pyrex resin reaction kettles equipped with
ground glass covers each bearing four standard taper
joints. These covers are secured to the flasks with
rings and clamps. The temperature of both chambers
is regulated by electric heating mantles (B) and may
be read on standard taper thermometers (D). For
more exact temperature control, the thermometers
are replaced by special mercury thermoregulators
described .in an earlier report (1). Bumping and
frothing in the boiling chamber are minimized by
introducing inert gas at C.

The vertical portion of the vapor return system
(F) is insulated with asbestos cord (E) to reduce
reflux. An auxiliary condenser (H) decreases vapor
loss to a minimum. Solvent is returned fractionally
from the extraction chamber to the boiling chamber
by an intermittent siphon (G), which carries a bub-
ble trap, and a stopcock for filling by aspiration. The
height of the discharging end of the siphon deter-
mines the volume of liquid removed from the extrac-
tion chamber each time the siphon operates. The U
portion of this siphon keeps the column of liquid
unbroken between operations. Flexibility in assem-
bly of the apparatus is obtained by insertion of a
spherical joint in the vapor return, and a length of
Tygon or Teflon tubing in the siphon.

The main drawing shows the extraction chamber
(L) equipped for eluting ground solids in a canvas
bag (K). A glass separator plate (J) permits the
siphon tube to extend to the bottom of the extraction
chamber. For extraction of a heavier ligquid with a
lighter one, as shown at M, a funnel conduects the
condensed lighter liquid beneath the surface of the
heavier one. When a lighter liquid is extracted with
a heavier one, as shown at N, the condensed heavier
liquid falls through the lighter liquid. The length
of the siphon tube within the extraction chamber is
adjusted according to the volume of the liquid which
is being extracted. The intermittent, fractional re-
moval of solvent from the extraction chamber and
the relatively long path to the top of the siphon mini-
mize mechanical carryover of droplets of the liquid
undergoing extraction.

The amount of material handled can be varied by
providing chambers of different sizes. Liquids may
be withdrawn or distilled from either chamber with-
out completely dismantling the apparatus. Various
refinements such as use of a sintered glass dispersion
dise for extraction {(as in- M) may be made as re-
quired. Optimum econditions for exhaustive extrac-
tion might vary considerably for different materials.
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quantities of ground weed seed screenings (29% oil)
was complete in 16 hr. or less, as checked by extraec-
tion of 50-g. lots of the same material in a small
Soxhlet apparatus. Removal of 20 to 25% of acetic
or propionic acids added to kilogram lots of weed
seed oil required 16 to 24 hr. extraction with water
or 90 to 959% ethanol. These liquid-liquid extractions
could be speeded up by alternating refluxing (with
the siphon clamped off) and extraction in the ex-
traction chamber.
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