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5 Claims.

This invention relates to improvements in the
production of liquefied chlorine by compressmn
of chlorine gas.

In the compression of chlorine gas in iron

§ compressors there is the difficulty that the chlo-
rine gas readily becomes heated to such high
temperatures that the iron is attacked by the
chlorine. This attack commences at 60° C. and
increases to such an extent at higher tempera-

10 . tures, as for example 90° C. and more, that the
compressor is destroyed in a short time. In
order to avoid this drawback it has already been
proposed to cool the gas to be compressed by
spraying liquefied chlorine into the suction pipe

15 and to pass the said cold gas, before its intro-
duction into the cylinder, through a cooling
jacket surrounding the same. By this cooling by
- & gaseous cooling agent, which moveover is only
available in an amount limited by the suction

¢0 volume, the heat conveyed to the iron walls of
the cylinder and the piston by reason of the gas
compression and the piston friction is, however,
only withdrawn very incompletely. - The injuri-
ous heat may, however, be led away from the

25 walls much more efficiently by a liquid cooling
medium,

According to thls invention there is used for
leading away the compression and friction heat,

a liquid cooling medium remaining liquid at the

80 working temperatures which is cooled by evapo-
rating chlorine or cold chlorine gas or both.
Non-aqueous liquids which are not attacked by

chlorine or only attacked with difficulty are es--

pecially suitable, as for example ice machine oil

85 cooled to 0° C. or less but other oils or organic
" liquids the solidification point of which is suffi-
ciently low, such as chlornaphthalene, may also

be used. The liquid cooling medium, after it
has preferably been cooled by cold chlorine gas

40 Or liquid chlorine in a device attached directly
to the compressor, is pumped through a cooling
chamber wholly or partly surrounding the cyl-
inder, the piston and the- piston rod. In this
manner such a favorable cooling is obtained that
the compression proceeds practically isothermally
and thus considerable compression work is saved.

A suitable form of apparatus in accordance

with this invention is shown in the accompany- .

ing drawings as applied by way of example to a
o two-stage compressor, but the invention is not
restricted to the particular form shown. In the
drawings, Fig. 1 is a diagrammatic illustration
of an apparatus for conducting my process, the
compressor herein being shown in vertical sec-
tion in order to show the details thereor and

(CL 62—175.5)

Fig. 2 is a diagrammatic illustration of the com-
plete arrangement for carrying out the process _
of the present invention.

The two stages are arranged in a cyhnder (o]
in which a two-stage-piston moves. The lower 5
side of the piston, which leaves the full cross-
section free, forms the first stage and the up-

per side, which leaves only an annular cross-sec-

tion free, forms the second stage. The cooling
medium (cooling oil) is cooled to below 0° C. in 10
an oil cooler R by re-evaporated or expanded

" cold chlorine, supplied from the liquid chlorine

storage tank Z the flow of cold chlorine to the
oil cooler being regulated by the valve V. The
cooling oil is kept in circulation by means of the 15
pump P.. The cooling oil enters at A into the

“cooling jacket surrounding the walls and bottom

of the cylinder and leaves the same at B. The
enfry of the cooling oil into the piston rod takes .
place at. E and the exit at H. The chlorine gp -
sucked in by the first stage at M and the second
stage at O and leaves them at N and T respec- .
tively is cooled to about 0° C. before the suction’
valves by sprayed-in liquid chlorine or by admix-
ture with cooled chlorine gas coming from the 25
re-evaporation condensers Ri1 and R:. In the
re-evaporation condensers R: and Rz the lique-
faction of the compressed chlorine is effected by

cooling by means of liquid chlorine released from

pressure. W is a water cooled condenser. Above 30
the cylmder C (Figure 1) there is’arranged an

- auxiliary cylinder G which does not take part

in the compression of the chlorine gas itself and
which has a cross-section only about Y% as great
as that of the cylinder C. The auxiliary cylinder g5
G, through the cover of which the piston rod of
the compressor is led-and on which the main stuf-

-fing box F is situated, has an automatic suction

valve S and an automatic pressure valve D. The
suction ' valve S is connected through a suction 44
channel K attached to the auxiliary cylinder di-
rect to the double-walled cover of the main cyl-
inder on which there is situated the suction at- .

. tachment L for the auxiliary cylinder which is
. connected with the chlorine re-evaporator Rz

and to the oil-cooler R. - The pressure valve D
of the auxiliary cylinder leads back to the suc-
tion side M of the first stage of the compressor.
The auxiliary cylinder thus sucks in strongly
cooled chlorine gas released from pressure gg
through the double-walled cylinder cover and

.forces it to the suction side M of the first stage

of the compressor. By the arrangement of the
auxiliary c¢ylinder there is obtained a utilization

~of the cold of the relatively small amount of re- g5
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2

evaporated chlorine which is released to atmos-
pheric pressure and thereby cooled to below 30°
below zero C. and also a complete unloading of
the main stufiing box F because the auxiliary
cylinder only moves against the suction pressure
of the compressor (atmospheric pressure). The
said cooling of the suction gas and the whole
cylinder renders it possible in both stages of the

compression to select a compression ratio up to.

more than 1:3 without the average gas tem-

perature in the compressor exceeding 50° C.
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1t is preferable to construct the pressure valves
of both stages as plate valves and to arrange them

closely below the suction valves which are actu-- -

ated from above. In this way the pressure valves

“are also efficiently cooled by the flow of the suc-

tion gas cooled to 0° C

The compressor is preferably so arranged that
the single stages regulatably suck in independ-
ently of each other, the fresh gas supplied there-
to from the suction side or from the preceding
stage together with a variable amount of re-
evaporated chlorine supplied to each stage.

The control of the suction valve of the cylinder
C and thus the regulation of the compressor is
effected in the usual manner by variable cams or
eccentrics or the like which lift the suction valve
over a small or larger part of the compression
stroke (for example up to 75 per cent of the
stroke) whereby the capacity of the two stages
can be regulated within wide limits.

The regulation of the amounts of re-evaporated
chlorine to be supplied to the single stages can be
effected automatically by regulating valves V, Vi,
V2 which are controlled in dependence on the
temperature of the. re- evaporated chlorine by
thermostats.

The regulatable compressor ensures a uniform
effect and renders possible any desired delivery
not only of liquid chlorine but also of chlorine gas
from the intermediate stages under any pressure,
as for example for chlorination operations, in
which only gaseous chlorine is necessary.

What I claim is:

1. In a process for the liquefaction of chlorine
gas by compression, the steps which comprise
cooling the cylinder and the piston of the com-
pressor by a circulating liquid cooling medium re-
maining liquid at the working temperatures,
cooling the said liquid medium oufside the com-
pressor by chlorine in the state of expansion
and leading the said chlorine to the suction side
of the compressor.

2. In a process for the liquefaction of chlorine
gas by compression, the steps which comprise
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cooling the cylinder and the piston of the com-
pressor by a circulating liquid cooling medium
remaining lquid at the working temperatures,
cooling the said liquid medium outside the com-
pressor by chlorine in the state of expansion and
supplying the said chlorine to an auxiliary cyl-
inder situated between the main cylinder and the
main stufing box, unloading and cooling the
main stuffing box by the said chlorine and then
leading the said chlorine to the suction side of
the compressor.

3. In a process for the liquefaction of chlorine
gas the steps which comprise compressing chlo-
rine gas in a compressor, cooling the compressor
by circulating & liquid cooling medium remain-
ing liquid at the working temperatures in heat-
exchange relation thereto, cooling said cooling
medium by the expansion of chlorine and adding
the expanded chlorine to the chlorine supplied
to the compressor.

4. In a process for the liquefaction of chlorine
gas the steps which comprise compressing chlo-
rine gas in a compressor cooling said compressor
by circulating a liquid cooling medium remain-
ing liquid at the working temperatures in heat-
exchange relation thereto, cooling said cooling
medium: by the expansion of chlorine, evaporat-
ing liquefled chlorine in order to obtain the cool-
ing effect thereof, leading expanded chlorine in
heat-exchange relation to the top of said com-
pressor, and then adding the expanded chlorine
to the chlorine supplied to the compressor.

5. In a process for the liquefaction of chlorine
gas the steps which comprise compressing chlo-
rine gas in two stages in a compressor, cooling
said compressor by circulating a liquid cooling
medium in heat exchange relation thereto, cool-
ing said cooling medium by the expansion of
liquefied chlorine, evaporating further quantities
of liquefied chlorine in order to obtain the cooling
effect thereof, adding some of the thus evaporated
chlorine to the expanded chlorine from the cool-
ing of the cooling medium and leading the same
in heat exchange relation to the top of said com-
pressor and then adding the same to the chlorine
supplied to the first stage of the compressor,
leading the compressed chlorine from. the first
stage of the compressor to the inlet of the second
stage, adding the remainder of said evaporated
chlorine to said compressed chlorine, compressing
the chlorine in the second stage of the compressor
and cooling the compressed chlorine from the
second stage of the compressor in order to liquefy
the same.
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