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[57] ABSTRACT 
A method of treating a gas current which is obtained 
from coal by gasi?cation comprises compressing the 
gas in several stages and prior to the entrance into a 
subsequent stage, cooling and separating the liquid 
from at least a portion of the gas and then heating the 
cooled and separated gas. The apparatus includes a 
plurality of compression stages with at least one of the 
stages having connections to a cooler and a water sepv 
arator through which the gases pass and including a 
heater for treating at least the portion of the gas which 
passes through the cooler and separator and which is 
then delivered into a conduit for transferring all of the 
removed gas from the previous stage into a subsequent 
stage. 

2 Claims, 2 Drawing Figures 
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APPARATUS FOR TREATING A GAS CURRENT 
WHICH IS OBTAINED BY COAL GASIFICATION 
This is a division of application Ser. No. 315,982 ?led 

Dec. 18,1972 now US. Pat. No. 3,879,180 issued Mar. 
4, 1975. 

BACKGROUND OF THE INVENTION 

I. Field of the Invention 
This invention relates, in general, to a method and 

apparatus for treating a gas current which is obtained 
from coal by gasi?cation and, in particular, to a new 
and useful method and apparatus for compressing a gas 
obtained from coal by gasification in several stages 
wherein at least a portion of the gas is cooled and the 
liquid separated therefrom and thereafter heated be 
fore it is returned into a subsequent stage. 

2. Description of the Prior Art 
The present invention is particularly applicable to a 

method and device for heating up a gas current which 
is obtained by the gasi?cation of coal or coal dust and 
which contains no liquid constituents and is com 
pressed in one or several stages. It is known, when the 
compression is effected in several stages, that the gas 
current is heated up after cooling and before its en— 
trance into each of the compression stages by using a 
separate steam or electrical heating and to such a de 
gree that the gas current passing into the subsequent 
compression stage has a temperature slightly above the 
point of condensation. This temperature is necessary in 
order to obtain a gas current which is free from liquid 
component parts which are capable of dripping, be 
cause otherwise the gas would cause erosion and corro 

sion of the interior of the compressor. 
The disadvantages of the known equipment of this 

type is that it requires a very complicated design of 
reheating equipment which is expensive to manufac 
ture. 

SUMMARY OF THE INVENTION 

In accordance with the present invention, there is 
provided an improved method and corresponding de 
vice for heating up a gas current which has been re 
moved from a stage and prior to its admission into a 
subsequent stage. With the inventive arrangement, the 
gas current is heated up between stages to a tempera 
ture slightly above the point of condensation, and it is 
divided into two partial currents, the ?rst partial cur 
rent which contains the bulk of the gas is conducted 
through a cooler and a drip separator and is thereafter 
reunited with the uncooled second partial current 
which is conducted through a by-pass. A particular 
advantage of the invention is that the leakage gas which 
escapes at the compensating piston or at the gland of a 
succeeding compression stage may be used as a heating 
gas. The particular advantage of the inventive device 
comprises an arrangement in which a heating zone is 
provided at the downstream side of the gas conduit 
which is connected between adjacent pressure stages 
and which is arranged after one or several intercoolers 
or after the gas passes through one or more drip separa 
tors. The heating zones comprise one or several con 
duits leading into the gas conduit for conducting the 
hot gas, or the heating gas conduit is connected to the 
gas conduit coming from the intermediate cooler, as a 
by-pass. 

In one embodiment of the invention, the gas is re 
moved from a high pressure stage and a portion thereof 
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2 
is passed through a cooler and a water separator and 
joined to a portion which is by-passed a location down 
stream from the cooler and separator and before it 
enters back into the next compression stage. 

In another embodiment, the gas is passed succes 
sively through a cooler and a separator and then into a 
heating zone which is generated by a connecting line 
from the sealing gland of the next pressure stage. 
Accordingly, it is an object of the invention to pro 

vide a method of treating a gas current which is ob 
tained from coal by gasi?cation and which comprises 
compressing the gas in several stages, and prior to the 
entrance into a subsequent stage, cooling and separat» 
ing the liquid from at least a portion of the gas and 
subsequently heating the cooled and separated gas 
before it is returned into the next stage either by using 
a portion of the removed but uncooled and unsepa 
rated gas or by using a return heating line from a pack 
ing gland of the next successive stage. 
A further object of the invention is to provide a de 

vice for treating a gas current between compressing 
stages which includes first and second compressing 
stages having a conduit with a cooler and a water sepa 
rator therein through which the gases pass and with a 
second conduit for a portion of the gas to permit by 
passing of the cooler and the water separator and which 
leads to a connection conduit to the second stage along 
with the cooled and separated gas to provide a heating 
thereof. 
A further object is to provide an arrangement in 

which substantially all or all of the gases pass through a 
cooler and a separator and then the cooled and sepa 
rated gas is joined with gas which is supplied from a 
packing gland of the next pressure stage before the 
combined gas is delivered to the next pressure stage. 
A further object of the invention is to provide an 

apparatus for treating gas which is obtained by coal 
gasi?cation which is simple in design, rugged in con 
struction and economical to manufacture. 
The various features of novelty which characterize 

the invention are pointed out with particularity in the 
claims annexed to and forming a part of this speci?ca 
tion. For a better understanding of the invention, its 
operating advantages and speci?c objects attained by 
its use, reference should be had to the accompanying 
drawings and descriptive matter in wyich there are 
illustrated and described preferred embodiments of the 
invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the Drawings: 
FIG. 1 is a schematic diagram ofa compressor having 

a heating gas conduit for cooled and separated liquid 
which comprises a gas by-pass; and 
FIG. 2 is a diagram similar to FIG. 1 of another em~ 

bodiment of the invention and in which leakage gas is 
used as a heating gas. 

GENERAL DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring to the drawings, in particular, the invention 
embodied therein in FIG. I comprises a device for 
treating a gas current obtained from coal by gasifica 
tion and which comprises a first or high compression 
stage 1 which is connected to a gas treatment conduit 
10 which is divided into two branches 10a and 10b. The 
total gas current which leaves the high compression 
stage I is directed as a total gas mG through the con 
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duit I0 and a portion thereof, the bulk ofthe gas flows 
through the branch conduit 1011 as the gas mGl which is 
conducted through a cooler I4 and a separator I6 
through a combined conduit 10c which leads into the 
second stage 2. 

In accordance with the invention, a smaller portion 
of the gas mGZ flows through the by-pass conduit 10b 
having a regulating valve 20 and it heats the gas ?owing 
through the conduit 100 before it passes through the 
combined conduit 10c to the second stage 2. Thus, with 
the method of the invention, a second gas current or 
partial current mG2 which is separated from the main 
current mG before its entrance into the cooler and 
separator is regulated in respect to current flow quan 
tity so that it acts on the partial gas current mGl to lead 
it above the point of condensation Due to the heating 
of the undercooled partial current m6 1, the last liquid 
constituents of this gas current are evaporated and the 
re-united gas current passes through the conduit 10c 
into the compression stage 2 free from liquid compo— 
nent parts which are capable of dripping. 

In the embodiments shown in FIG. 2, a high pressure 
stage I’ is connected to a conduit 10' having a cooler 
14' and a drip separator 16’ through which the gas 
current is directed. In this example, the gas current 
mG' in its entirety ?ows through the cooler and the 
separator and the heat necessary to heat the gas to 
remove any further condensation is effected by a con 
necting line 20 which connects to a gland 22 providing 
a seal at the discharge end of the next stage 2 a heating 
gas mGl which is a leakage gas flows through the con 
duit 20 and into a combined conduit 100' so that the 
leakage gas mGl mixes with the gas mG’ in a sufficient 
quantity to heat the combined gas to a temperature 
above the condensation point. 
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In each of the embodiments described, a heating 
zone is effected to treat the gases which are removed 
and pass through the cooler and the separator in each 
case. This heating zone may consist of a foreign gas 
heating zone or of a heat exchanger which forms a part 
of the conduit shown at 10c or 10c’ in FIGS. 1 and 2, 
respectively. In the cas of a foreign gas heating, one or 
more connecting conduits are provided for supplying 
the hot gas. In the case of a heat exchanger, this may 
take the form of a jacket surrounding the conduit 10c 
or lOc' or of a separate pipe arranged within the same. 
While speci?c embodiments of the invention have 

been shown and described in detail to illustrate the 
application of the inventive principles, it will be under 
stood that the invention may be embodied otherwise 
without departing from such principles. 
What is claimed is: 
I. An apparatus for treating a gas current which is 

obtained by coal gasi?cation comprising first and sec 
ond pressure stages, a main gas ?ow conduit between 
said ?rst and second stages having cooling means and 
drip separator means therein through which the gas 
separated from the first stage is passed prior to its deliv— 
cry to the second stage and heating means associated 
with said conduit downstream of said cooler and sepa 
rator for heating the gas above the condensation tem 
perature, said heating means comprises a gas conduit 
connected from said second stage into said conduit for 
the flow of leakage gas from said second stage back 
into said conduit to heat the gas ?owing therein. 

2. An apparatus according to claim 1, wherein said 
second stage includes a sealing gland, a heating line 
connected from said sealing gland to said conduit and 
comprising said heating means. 

* * * * * 


