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The invention relates to a process for the manufacture of gases
containing hydrogen and ¢arbon monoxide by partial combustion of a frae-
carbon containing feed, where soot is removed from the gas stream and
after being taken up in an auxiliary stream of hydrocarbon oll is re-
cireulated.

It 1s common practdce to carry out the manufacture of gases
conteining hydrogen and cérbon menoxide in an empty reaction chember which
is essentlally cylinder-shaped. The oxygen reguired for the partial
combustion 1s supplied as substantially pure oxygen or as alr to which
extra oxygen has been added. Air alsc can sometimes be used. Often steam
iq likewise added to the reaction mixture. The ratio by weight between
gteam and feed may vary oonsiderably. The ateam may either be mixed with
the oxygen or be introduced togéther with the feed. The atomization of
liquid feed may be promoted by the steam. Sometimes ocarbon dioxide also
iz added.

The pressure in the reaction chamber may vary from substantially
atmospheric pressure to a pressure of 120 atm. The pressure preferably
is chosen to have a value hetween 20 and 60 atm. The temperature may be
1200-1500°C, a value of approximately 1300°C being preferred.

The product always contains s certain quantity of soot which has
+0 be removed from it. Py a frequently smployed method the soot-containing
gas ia first used as a source of heat in a steam generator, as a result
of which the gas having & temperature of approximately 130000 is cooled
down to a temperature of, for instance, 250°C. This gas, which still
contains msoot, is now brought into direct contact with water. Then there
is obtained a stream of gas from whioh soot is virtually absent and a
stream of water in which tha soct has been taken up.

The gas yleld oan now be inoreassd by returning the soot to the
feed. In that case it is essential, however, that the scot be first
removed from the stream ofl\va.ta:_-. A very suitable procedurs is that
by which the =zoot-containing stream of water ie brought into oontact with
an auxiliary stream of hydrocarbom oil, owing to which the soot passes
into that auxiliary stream. Often, a part of the feed im used as the

auxiliary stream of hydrocarbon oil. To the auxiliary stream may be
added; if necessary, a substance which 1a promotive to the scot particles
being wetted by the auxiliéry stream. The Boot may form a suspensicn
in that auxiliary stream. It is also possible for agglomerates to be
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formed, whioh agglomerates, depending on the process employed for this
purpose, may be obtained elther in the form of hard or soft pellets or
a3 a slurry-like substance. By a less common, but still feaslble
process, the soot-containing gas is brought into direct contact with
the auxillary stream of hydrocarbon oll without first bringing the scot-
containing ges into direct contact with water.

One aims at the use of heavy free-carbon containing feed for the
manufacture of the gas because in that case ralatively cheap feedatocks
are converted into very valuable games that can be used as base materials
for chemical syntheses or as e gaseous fuel. However, a heavy feed for
the manufacture ¢f gas has to be heated to a temperature that lies far
above 100°C in order tc obtain a low enough viscosity to enable that feed
to be passed through a burner. This tempsrature is too high for using
the feed as the awdliary stream of hydrocarbon oil for the removal of
soot from water, which removal is preferably sffected at a temperature
betow 100°C in order to avold the necesaity of operating at a pressure
higher than 1 kg/bme. However, below 100°C the viscoeity of the heavy
feed 18 mo high as to preclude the use of thia feed as auxiliary atream
in which soot 18 to be taken up. This holds pa}ticularly for the agglo-
meratlon of soot by the auxiliary atream., In this agglomeration the
viacosity of the auxiliary stream preferably should not exceed the value
of 2000 eS5.

The Invention provides an elsgent prooess by which 2 heavy free-
carbon containing feed can be used for the manufacture of gas and by
which the above indicated viacosity problems connected with the use of
an auxlliary hydrocarbon oll atream are avoided.

Acoording to the invention, for the menufascture of gases
containing hydrogen and carbon monoxide by partial combustion of a
carbon-containing feed, where soot iz removed from the gas stream and
after being taken up in an auxiliary streem of hydrooarbon oll is
recirculated;, the proceas of partial combustion is combined with a
separating process for thﬁ'manuracture of comparatively light hydro-
carbons, primarlily intended for a purpose other than the process of
partial combustion, which seperating process at the same time ylelds
residual material, in such a manner that:

{a) the moot-containing auxiliary stream is combined with an incoming
main stream of hydrocarbon oll to form a mixed stream,
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(b} the mixed stream obtained according to (a) 1s used as feesd for ths
separating prooess, by which at leaat one stream of comparatively
light hydrocarbons and a stream of residual material are obtalned,

(¢) the stream of residual material obtained according to (b) 1s used
g8 feed for the process of partial combustion,

(d) the suxiliary stream of hydrocarbon oil for taking up the soot
coneists of a hydrocarbon o1l that is lighter than the residual
material obtained according to (b).

By combining the process of pertisml combustion with a separating
process for the manufacture of comparatively light hydrocarbona, the feed
for that separation process, which is of course lighter than the reaidual
stream obtalned in that separation process, may advantageously be used
an g source for the auxiliary stream of hydrocarbon oil for taking up the
soct as explained hereinafter.

A great attendant advantage of the process of the Invention ia that
the lighter auxiliary hydrocarbon o1l mentioned under (d) remains entirsly
or subatantially outeide the gas preparation proper, since this oil in the
separation according to (b} will Join the light fraction, because the
soot-oontalning auxtliary stream is combined moccording to (a) with the
incoming main stream before the separation according to (b) is being
carried out. In this way it is ensured that by an appropriate chol¢e of the
auxiliary hydrocidrbon oll stream soot 1s taken up under optimum conditlons
without the heavy feed for the menufacture of thes gas being mixed with
the mors expensive light auxdliary stream of hydrocarbon o¢ll, while the
8cot entars the heavy feed for the gas manufacture.

Another great advantage 1s that the necessity of a separate
process step with asscciated equipment for separating off the suxiliary
stream of hydrocarbon oil im obviated, since by the process aceording to
the invention the separating process for the incoming main stream ia
likewisa used for this purpose. a

A suitable auxiliary stream for taking up the soot is formed by
a partiai stream of the incoming main stream of hydrocarbon oil mentioned
under (a). Thiws oil is lighter than the residual material obtained
acecording to (b). It 1s also possible to use as auxiliary stream a
partinl stream of the light fraction obtained according to (b) or to
use & mixture of partial streams of the Incoming main stream mentiocned
under (&) and the 1light fraction obtained according to (b).
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The possibilities mentioned provide sufficient flexibility for composing
an auxlliary streem possessing the deasired propertles as regards viscoaity.
An important advantage 1s that 1t 1a not necessary for an auxiliary stream
to be obtained elsewhere. Furthermore, it is an important advantage that
all constituents of the incoming main stresm that are intended for the
manufacture of gas are indeed used for that purposs, even when for the
auxiliary stream a partial stream of the incoming main stream 1a used,
which partial stream may, or may not, be mixed with a partial stream of
the 1ight fraction. BSimilarly, all the light constituents are kept out-
side the gas manufacture.

The use of a light fraction as auxiliary stream has the additional
advantage that inorganic constituents are urged to the water phase more
strongly than In the case of heavier material being employed, as a result
of which the discharge of inorganic constituents is facilitated.

If a certain separating process that is suitable for the separa-
tion referred to under (b) ylelds more than two fraotions, then for
application in the process assording to the invention separate fractiona
may be used or mixtures of fractions may be made, but always in such a
manner thet residual material is used as feed for the process of partial
combustion and that the auxiliary stream iz lighter than the residual
material.

The combination according to {a) may be promotad by previcua
mixing of the soot-containing auxiliary stream with a partial stream of
the incoming main stream of hydrocarbon oll menticned under {a). It is
also possible to do so by mixing the scot-containing auxiliary stream
with a partial stream of the light fraction obtained according to (b),
or by mixing with a mixture of partial streams of the incoming main
stream mentioned under (a) and the light fraction obtained according
to {b). If the soot-conteining suxiliary stream has been obtained in
the form of hard or soft pellets or as a slurry-like substance, then
1t 1s very desirable to comblne the auxiliary stream with the incoming
mein stream by applying the mixing in the manner indicated hereinbefore.

For the purpose of this mixing additional measures may be taken,
such as, for instance, orushing the pellets and dispersion of the
fragments. The combination according to {a) can then be effected muech
more easlly, owing to the lower viscesity., In addition, 1t 1s possible
for water that may still he present in the agglomerates to be vaporized
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by mixing of the auxiliary stream with & partlal stream or partial

gtreams, as indicated,

The separation referred to under {b) may be effeoted by flashing.
For this purpose the mixed stream, having been preheated under pressure,
is Introduced into a chamber whsre the prevalling pressure is lower. Then
a vapour fraction and a liquid fraction are formed, which yleld,
respectively, the light and the residual material. This separation may
be carrded out continuously. It is also possible to perform this sepa-
ration in more than one stage. Flashing 1s frequently smployed in oll
refineries for the preparation of distilled products where it is not
raquired to reach 2 high sharpness of aseparation, such as, for instance,
the preparation of feed for a catalytic oracking procesa. This embodiment
of the process according to the invention ylelds a combination whioh is
attractive economically. It is also possible for the Beparation referrad
to under (b} to take place by dimtillation.

The separation referrad to under (b) may alwo be performed by
deasphaltizing or deasphaltenizing with the aid of a solvenit. - For this
purpose the incoming stream, comprising for instance a long residus of a
orude oll distillation, 1s treated with a s¢lvent, such as propane. A
large part of the oil diasolves in the molvent. After the separation a
residue 1s laft. By vaporization of the solvent a light fraction is obh-
tained and after any solvent atill present has been removed, the residue
may be used as residual material acsording to (o). Depending on the
composition of the 1lncoming stream of hydrocarbon oil, on the solvent
and on the conditions for the seperating process, the composition of the
residue may vary from a soft bitumen to dry asphaltenes in powder form.
As a rule it is preferred that for the purpose of the process according
to the invention the residue be kept in the liquid conditicn at, for
instance, 35o°c. 8t11l1 suitable for this purpose is a hard bitumen or
a concantrate of asphaltenes in oil. Naturally, whan employing the

process acoording to the invention the soot having been removed from
the gas will likewise enter the residue. Deasphaltizing or deasphalten-
i1zing with the aid of a solvent is also ussd for the preparation of
fead for a catalytic oracking process. This embodiment of the process
acoording to the invention likewise ylelds a combination that is
ettractive sconomically.
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The separation referred to under (b) may also be effected by
thermal cracking followed by distillatlon. For this purpose the incoming
stream, comprising for instance a long realdus of a crude o1l diatillatiocn,
i8 heatsd to 500-55000, which results in light products being formed
owing to heavy producta heing broken doewn. These can be separated by
distillation, which leaves a residus that can be used as the residual
material according to {e¢). The light fraction ocan be furthar processed,
for instance to gasoline or to middle distillates. This smbodiment of
the proocess according to the invention likewise ylelds a combination that
is attractive eoconomically.

The invention will now he further slucidated with the aigd of
figures 1-3,

Figure 1 gives a diagram for the case whers flashing is used.

Figure 2 gives a diagram for ths case where deasphaltizing or
deasphaltenizing with the ald of & solvent 1s used.

Figure 3 gives a diagram for the case where use is made of thermal
eracking followed by distillation.

In Figure 1 1tem 1 represents the incoming main stream of hydro-
carbon oil. After combination with a stream 2, to be discussed later,
the mixed stream iz passed through a firnece 3 and 1s subwequently intro-
ced into a flasher 4. This ylelds a light fraction 5 as top product
and a heavy fraction 6 as 'botton' product. The residusl fraction & is
introduced into a gasification reactor 7 with sisultaneous introduction
of oxygen. 8. By G is indicated that a part of the residusl frastion 6
is used, if necessary, for other purposes, such as, for instance, as fuel
in another installation. This case will cccur if the quantity of
residual fraction 6 that becomes avallable is too large for the gas-
ifioation reactor 7., The gas formed - 10 - which still contains moot
is paxesd to a wnit 11 where the gas 18 cooled with water 12 and washed.
The gas 13 thus obtained is paspsed to a destination, for instance for
chemical processing or combustion. Water with soot 14 is passed to &
unit 15 where direct contaet with an auxiliary stream of hydrocarbon
oll is effected. The unit 15 may be an agglomeration apparatus. Tha
auxiliary stream may be a partial stream 17 of the incoming stream 1.
Tha auxiliary atream may also ba a partial stream 18 of:the light
fraction 5 or a mixture of partial atreams of the incoming main stream
1 and the light fraction 5. Soot-containing auxiliary stream 16 is
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passed out of the unit 15. This stream may consist of an oil in which
soot 18 dispersed, or of soft or even hard pesllets. A atream 22 con-
gisting of water and inorganic conastituents leavea the unit 15. It is
poasible for stream 16, at any rate when 1t consists of pellets, to be
mixed in a unit 19 with a hydrocarbon oil until a suspension of carbon

in o1l is formed. The mixing can be done with a partial strsam 20 of the
Inooming main stream 1, with a partial stream 21 of the light fraction 5
or with a mixture of partial streams of the incoming main stream it and the
light fraotion 5. The atream 2 thus formed ls combined with the incoming
main stream 1. The soot that has been taken up is thus passed to the
flaaher 4 and, when leaving this flasher, enters the heavy fraction 6.
Light hydrocarbons, having been introduced into the units 15 and 19, will
leave the flasher 4 together with the light frastion 5.

In Figure 2 item 23 represents the incoming main stream of hydro-
carbon oil, After sombination with a stream 23, to be dimoussed later,
the mixed stream is introduced into a demsphaltenizing unit 25. A stream
of molvent 26 effects a separation into a solution 27 of lighﬁ fraotion
in the solvent and a residue 28. In unit 29 solvent being oarried along
with the residue 28 is separated off, s0 that a residual fraction 30 and

. a stream of solvent 31 are formed. In unit 32 aclvent is separated from

ptream 27, mo that a light fraction 33 is formed as well as a strean of
solvant 26 also containing the solvent from stream 31, Tius the aolvent
is being recirculated. The residual fraction 30 is Iintroduced into a
gagification reactor 34 with simultaneous introduction of oxygen 35. By
36 ig indicated that & part of the resicdual fraction 30 is used, if
necessary, fbr other purposes, for inatance as fuel in another plant,

if the quantity of residual fraction that becomes avallable 1a too large
for the gasification reactor 34. The explanation glven in relation to
items 10-22 in Flgure 1 likewlsme holds for the streams and units denoted
by items 37-49, respectively. The presence of the stream of solvent 26
may be used to advantage by pesaing a partial stream 50 of this stream
to the partial etreams 47 and 43 if, by doing o, those properties of

" those partial streams that are of importance for taking up soot are

improved.

In Figure 3 item 51 represents the incoming mailn stream of hydro-
carbon oil. After oombination with a stream 52, to be discussed later,
the mixed stream is passed through a thermal cracking plant 53 and is
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subsequently Introduced into a fractionating colum 54. In this colwm

a atream of cracking gas 55, light fractions 56 and 57 and a residue 58
are obtained by distillation. More than two light fractions may be
obtalned. The residue 58 may be sultable for introduction into the
gasifieation reactor 59 without any pretreatment. Sometimes 1t may be
desirable for the residue to be first passed to a flasher 60 whers another
light fraction 61 is obtained. The residue 62 then obtained is pasged to
the gasifioation reactor 59. By the valves 63, 64 and 65 it 1 indicated
that the use of the flasher 60 1s optional. By 66 and 67 it is indicated
that a part of the residual fraction may be umed, if necesaary, for other
purposes, for instance as fuel for snether plant 1if the quantity of heavy
fuel that becomes available 18 toc large for the gasification reactor 59.
With oxygen (68), gas €9 is formed. The explanation given in relation to
1tems 10-22 in Figure 1 likewise holds for the streams and units denoted
by itema €9-81, respactively. The partial streams 77 and 50 may be
derived from the light fractionsS6, 57 and 61 meparately or may be ocom-
posed from thoze .light fractions by mixing.

Sometimes 1t may be advantageous for the scot-containing atream
52 to bypass the thermal cracking plant 53, because in that plant the
soot i8 not sublected to any further change. The soot-containing atream
mey be combined with the product stream from the cracking plant or may
be introduced separately into the fracticnating columm 54, By the valves
82, 835, B4 and 85 it ip fndioated which route is chosen for the soot-
contalning stream. However, the soot will always enter the residue of
the fractionating colum 54 and, hence, enter the gasification reactor 59.
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CLAIMS

1a A process for the manufacture of gases containing hydrogen and carbon

monoxide by partial combustion of a carbone~contalning feed, where soot is

removed from the gas stream and after being taken up in an auxiliary stream
of hydrocarbon ©il 1s recirculated, in which the process of partial combustion
is combined with a separating process for the manufacture of comparatively
light hydrocarbons primarily intended for a purpose other than the process of
partial compbustion which separating process at the same time ylelds residual:
material, in such a manner that:

(a) the soot-contalning auxiliary stream is combined with an incoming main
stream of hydrocarbon oil to form a mixed stream, .

(b) the mixed stream obtained according to (a) is used as feed for the separw
ating process, 'by which at least one stream of comparatively light hydro-
carbons and a stream of residual material are obtained,

{c) the stream of residual materlal obtained according to (b) is used as
feed for the, process of partial combustion,

(d) the auxiliary stream of hydrocarbon cil for taking up the soot consilts
of a hydrocarbon oil that is lightei- than the residual material obtained

according to (B).

2e A process according to claim 1, in which process the auxiliary stream
mentioned under 1-{(d} consists of a partial stream of the incoming main stream

of hydrocarbon oil mentioned under 1-{(a).

3. A process according to claim 1, in which process the auxiliary stream
mentioned under 1e{d) conalsts of a partial stream of the stream of the stream

of comparatively light hydrocarbons obtained according to 1={(b).

4, A process according to claim 1, in which process the auxiliary stream
mentioned under 1-(d) consists of a mixture of partial streams of the incoming
main stream of hydrecarbon oil menticned under 1-(a) and the stream of compar-

atively light hydrocarbons obtained according to 1-(b).

10
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5. A process according to claim 2, 3 or 4, in which process, previously
to effecting the combination mentioned under 1~(a), the scot-containing auxi-
liary stream is mixed with a partial stream of the incoming main stream of

hydrocarbon oil mentioned under 1-(a}.

Ge A procesgs according to claim 2, 3 or 4, in which process, previously
to effecting the combination mentloned under 1-(a), the sootw-containing auxil-
lary stream is mixed with a partlial stream of the stream of comparatively light

hydrocarbons obtained according to 1-{(b}.

Te A process according to claim 2, 3 or 4, in which process, previocusly
to effecting the combination mentioned under 1-(a), the scot-contailning aweil-
iary stream 1s mixed with a mixture of partial streams of the inceming main
stream of hydrocarbon oil mentiocned under 1=(a) and the stream of light hydro—

carbons obtained to i=(Db).

8. A process according to claim 2, 3 or 4, in which process the separat-

ion mentioned under 1-(b) is effected by flashing.

9. A process according to claim 2, 3 or 4, in which process the separat-
ion mentioned under 1-(b) is effected by deasphaltizing or deasphaltenizing

with the aid of a solvent.

10. A process according to claim 2, 3 or 4, in which process the separation

mentioned under 1-{b) is effected by thermal cracking followed by distillation. .

!
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