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BACKGROUND OF THE INVENTION

This invention relates to a process for the
generation of synthesis gas, 1.e., carbon monoxide and
hydrogen, by partial oxidation of liguid hydrocarbons
wherein free carbon In the prodﬁct gas stream l1s removed
by centacting the carbon particles with water. 1In one of
its more specific aspects, this invention relates to an
improved method for contacting carbon contained in synthesis
gas wlth aqueous process streams,

Tt 1is known that in converiing hydrocarbons, e.g.,
crude oll or heavy fuel oil, to synthesls gas under high
pressure by partial oxidation wilth steam and oxygen, a syn-
thesis gas mixture is obtained which contains free carbon
that has to be separated from the gas. This separation has
been effected by contacting the carbon-contalning gas
nixture coming from the reactor with water, e.g., in a
venburi nozzle and subsequenbtly removing the resulting
molstened carbon in a wash column in which the gas stream is
contacted with additional water, (e.g. as shown in U.S3.
2,960,476 issued November 15, 1960) a portion of the carbon-
contalnling water settled in the sump of the wash column is
recycled and atomlized in the venturi nozzle. Clean make-up
water 1s alsc introduced into the venturl nozzle where the
carbon-containing water and the clean water are mixed ahead
of the venturl nozzle in accordance with prevlously knowm
methods of operation, the precipitation of metal salts vanses
piugging of the water feed lines to the scrubber resulting in
poorer carbon separatlon leading to difficulties in the
further processing of the gas.

It has now been found that in thg separation of

carbon from synthesis gas in the aforementioned manner the
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difficulties caused by the separation of metal salts 1n the
feed lines to the venturl nozzle can be avolded by separately
introducing the carbon-containing water, which 1s recycled
from the bottom of the wash column into the venturi nozzle,
and the clear make-up water from a source deslgnated herein-
after. In accordance with the present invention, hot syn;
thesis gas containing carbon is contacted with carbon-
contalning water and with clear water separately Introduced
into the synthesis gas stream,

BRIEF DESCRIPTION OF DRAWING

Fig. 1 illustrates dlagramatically an arrangement
for carrying oﬁt'the method of the invention.

Fig. 2 illustrates diagramatically a typlcal method
of introduclng carbon-containing water and clear water into
hot synthesis gas in‘accordance with present practice in the

art. .
Fig. 3 1llustrates diagramatically the method of

introducing carbon-containlng water and clear water into hot
synthesis gas in accordance with the present invention,

DESCRIPTION OF PREFERRED EMBODIMENT

With reference to Flg. 1 of the drawing, cracked
gases from the synthesls ges generator reactor 1, which are
usually under high pressure and which contaln steam and carbon,
pasg by way of line 2 tb a venturl nozzle 3. There the carbon-
containing gases are mixed with clear water from line 11 and
a carbon-water mixture from line 7 1n several, preferably three
each, feed plpes (as illustrated in Fig. 3). From the venturl
nozzle 3, the mixtufe then passes fo wash column H‘whe;e the
carbon 1is separated from the gas. The gas purifled of carbon
leaves the wash column via line 12. In the bottom of the
wash column, carbon-containing water collects. qubon;
containing water from column 4 passes by way of line 8 4o
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a separator device 9 in which the carbon is separated ffom'
the water. 7The carbon leaves the sepafator device by way of
line. 10. A portion of the carbén-containing water which has
collected In the sump of the‘wash column 4 1s withdrawn via
line 5 and pump 6 and a portion of thls is passed via line 13
to the top of the wash column where it 1s used for washing
the carbon. The other portion of the mixture of carbon and
water which is withdrawn via line 5 from the bottom of wash
column 4 is recycled via line 7 to the venturl nozzle into
which it 1s introduced through separate feed plpes (as 1llus-
trated in Fig. 3) In carrying 5ut the process, an acldlce
medium often develops in some sections of tﬁe installation,
e.g., in the carbon-containing water (typical pH 5-6) due to
ac;dic constituents formed in the reaction, in other sectlons
(e.g. the carbon removal section), an alkaline medium develops,
{e.g. typical pH range T7-9).

On merging the carbon-contalining water and the acldic
or alkaline water (in accordance with the prior art as Illus-
trated in Fig. 2), iron or other metal constituents originating,
e.g., in the ash‘of_the oil, caused precipitates which resulted
in plugging of the feed'line. In the operating method accord-
ing to this invention, (as tllustrated in Fig. 3) liquiads
having different pH values are separately introduced into the
venturl nozzle, whereby‘it has béen found surprisipgly that
the sudden equalization of the pH values do not leed to the
difficultigs_of precipltate formation.

~ EXAMPLE

A gas stream of 120,000 Nm3/nr. (4,479,000 SCP/hr.) of
synthesis gas which contains between 0.1 and 0.5 g of carbon per
Nm3 of gas (5.9 to 29.5 1b. per mlilion SCF), 1is passed at a
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pressure of 80 atm and a temperature of 260°C (500°F) through

a venturi tube. In the venturi tube 40 m3/hr. (10,567 gal/hr.)
of acidic carbon-containing water and 40 m3/hr. {10,567 gal/hr.)
of alkaline reacting clear water are Introduced separately

from lines 14 and 15 into this gas stream in an apparatus
according to Fig. 3. No premixing of the two water streams
prior to entering the venturi nozzle takes place, thereby,

even after months of operation no deposits occurred.

If, however, the two water streams are mixed in an
spparatus according to Fig 2 prior to introduction, solid
deposits are formed in the feed pipes to the venturi tube.
The.carbon removal from the synthesis gas is thén no longer
adequate, and after an operating perlod of 20 days the opef-

ation of the plant has to be interrupted for cleaning the

feed pipes.

Y



894943

The embodiments of the invention in whilch an
exclusive property or privilege 1s claimed are defined
as follows:

1. A method of separating particulate carbon
from synthesis gas produced by the partlal oxidation of
hydrocarbons at high pressure wherein carbon-containing
synthesis gas at elevated temperature is contacted with
aqueous fluid for separation of carbon therefrom which
comprises accelerating said carbon-contalning gas stream
through‘the'throat of a venturil, introducing into sald
accelerated gas stream in the throat of sald venturi 2
stream of clear alkaline water and simultaneously a
separate stream of an acidic carbon-water mixture produced
subsequently in the process thereby scrubbing the particulate
carbon from said gas stiream and producing a washed gas
stream, separating sald washed gas stream from acidic
carbon-water mixture in a gas-liguid separating zone, and
recyelling at least a portion of the acidic carbon-water
mixture from the bottem of sald gas-liquild separating zone
to the throat of sald venturl to wash sald gas strean.

2. A process for separating free carbon from &
synthesis gas mixture obtained by the partizl oxldation of
liguid hydrocarbons at hlgh pressure comprising passing the
carbon-containing gas mixture axlially through a wventuri in
‘which the gag stream 1ls accelerated, introduclng a stream
of clear alkaline water as obtalned subsequently in the

process into sald accelerated gas stresm at the throat of
sald venturi, simultanecusly introducing a stream of carbon-
containing acldic water as obitained subscquently in the

process into sald accelerated gas stream at the throat of
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sald venturi and at a point separated from said stream of
alkaline water, introducing the effluent stream from said
venturi into a wash column in counter current flow with
a portion of the carbon-containing acidic water obtained
from the bottom of said wash column, intreducing e second
portion of the carbon-containing acldic water obtalned from
the bbttom of szid wash column into the throat of sald
venturl as previously described, iﬁtroducing a third
porticn of said carbon-containing acidic water into a
processing zone, removing carbon and alkalizing the water
in sald processing zone producing a stream of clear
alkaline water, and Introducing said stream of clear élka—
line water into the throat of said venturi to contact
said carbon-containing gas mixture as previously described,
3. The process of (laim 2 wherein sald strean of
clear alkaline water and said stream of carbon-containing
acidlc water afe introduced into the throat of said.
venturi through separate pipe assemblies esach pipe assembly

comprising a plurality of feed-in plpes.
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