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BACKGROUND OF THE INVENTION

Pleld of the Invention: This invention relates to

a process for the generatlon cof synthesls gas, i.e. carbon
monexide and hydrogen. In one of its more specific aspects,
it concerns a method for operating an annular burner for the
preparatlion of synthesis gas by the partial oxidatlon of
hydrocarbon fuels,

Degeription of the Prior Art: The temperatures

prevailing in thé partial combustion of hydrocarbons with
oxygen or oxygen-enriched air in the presence of steam and/or
carbon dioxide place particular requlrements on the con-
structlion and the material of a burner. In the partial

combustion of hydrocarbons, temperatures between 110000.

o] o :
(2012°F.) and 1500 C. (2732°F.) are generated. At these

temperatures the reactivity of oxygen on the metals from
which the burners are madé ls extremely high. It is there-
fore 1mportant to choose a burner arrangement in which the
high temperatures do not occcur in the immediate neighborhood
of the burner nozzle. This was attempted in the prior art
by first reactlng the hydrocarbons with the oxygen outside
of the burner tip. For example, a concentric arrangement of
two tubes was used as the burner with the hydrocarbens belng
mixed wilth the steam in the outer tube and the oxygen being
added through the inner tube. However, further difficulties
wlth such an arrangement occurred. For example, turbulent
flow developed at the burner nozzle, and the reactlon moved
back to the exhaust port, causing burner material to overheat.
It was then sought to a%oid this znd other difficultles
by providing a device for cooling the burner tip. However,

by such means only the outer tube could be protected, and the
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inner tube, which was st1ll subjeet to oxygen attack, had
to be designed so that it could be rapidly replaced.

Thus, by these preventive measures it was pessible
to avoid an eroslon or oxygen attack on the outer burner tube
thereby considerably inereasing its operating life. FHowever,
obviating the corrosion of the inner tube conducting the
oxXygen was not achieved, and corrﬁsion of the inner tube
vas perceptible by a relatively rapid shortening rate, e.g.,
0.5 to 1.0 mm/aay (0,02 to 0.04 inches/day). 1If the distance
from the end of the inner tube to the burner orifice became
too great, then those velocitles for the individual reaction
componentg vere ho longer obtained which were necessary to
nold the reaction outside the burner orifice. A flashback
of the flame 1n the burner crifice would then occur which
lead to a still more rapld corrosion of the burner materials,
When thils tock place, cooling the burner tip no longer pro-
vided adequate protection for the outer tube. Consequently,
this burning loss required periodic replacement of the inner
tube.

SUMMARY

It has now been discovered that one avolds the

disadvantages of the earlier method of operatlon in the use

of a burner comprising a plurality of concentrilcally arranged

. tubes for the preparatlon of synthesls gas by the partial

oxldatlen of hydrocarbon fuels under elevated pressure and
temperature if a mixture of hydrocarbon fuel and most of
the required steam or carbon dioxide or both the steam plus
carbon dioxide are introduced into the reaction zone of a
synthesis gas generator through an cuter tube or annulus of

the burner, and the oxygen or the oxygen contalning gas plus
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a corparatively small amount of steam is introduced through
the conecentric inner tube of the burner., UPreferably, about
0.5 to 5.5 wzight per cent of stean (basis weight of oxygen)
is mized with the oxygen and passed through the center pipe
of the annular burner

It 1s there a principal object of this invention
to provide an improved process for operating an annular burner
for vproducing synthesls gas, _

Another cbject of this invention is to provide a
continuous process by which a hydrocarbon fuel and oxygen
may be econcmically and efficiently combined and reacted
for the prcduction of synthesis gas.

A still further object of this invention is to provide
an lmproved process Tor preducing synthesis gas in which the
life of the burner is extended,

These and other objects will be obvious to those
skilled in the art from the following disclosure.

DESCRIPTION OF THE INVENTION

The method of the invention is generally applicable
in burner constructions known for the partlal oxidation of
hydrocarbon fuels with oxygen. These burners congist in
general of a plurality of concentrically arranged tubés.

In a preferred embodiment of wy inventlon, the burner ¢omprises
an outer conduit, an inner condult, and an annular vassage
between said inner and outer congults. The hydreocarbon fuel,
optionally admixed with substantiaily all of the steam or CO2
or both if required for the reaction, is passed through the
annular passage of the burner while the oxygen required for
the partial combustion plus a relatively smaller amount of
stean is passed through the inner tube. The reguislte steam
which is added to the oxygen in the inner conduit can be taken
from the main quantity of steam which is ordinarily mixed with

the charesed hydrocarybon fuel, without reculring an increase
p W 3 et
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coval amcunt of stcam supplied o the gencrator.

Steam in the amount of about 0.5 to about 5 weight % (basis
weight of free oxygen suppiied te the burner, and preferably
1.0 to 3.0% is admixed with the oxygen. This method of
operaticn also nakes possible the easy flushing of the inner
tube of the burner with steam, either during or after shutdowm.
mranples of sultable burners are described in German patent
1,061,303 (U.S. patent 2,928,%59) and German patent 1,080,079
{U.S. patent 2,925,460).

Sultable hydrocarbon charge stocks include zaseous and
liguid hydrocarbon fuels, e.g., methane, gasoline, but
particularly crude 0il or heavy fucl oil. These hydrocarbon
fuels and optionally steem are mixed in a suitable device and,
in certaln cages after preheating to 250° to 500°C., (482
to 932°F.), the mixture 1s passed through the annulus of the
burner. The oxygen reguired for the heating and partial
combustion is suitably preheated, mixed with steam, and is
passed through the inner thbe of the burner. In place of
substantlally pure oxygen (95 mole % Og-of nore) one can alsgo
use an oxygen-enriched air. The relatively small amount of
steam that is mixed with the oxygen according to this
inventlon does not affect the pressure (1 to 350 atmospheres)
and the temperature {about 2000 to 3000°%,) in the reaction
zone of the synthesis gas generator.‘

The method can also be carried ocut so that the steanm
ls Introduced througn a branch line discharging into the burner
directly before the introduction of the oxygen supply line,

In this manner it is possible to Teed the stcam to the reaction
zone only after successful ignition. The preventive measure
of the present invention is pessible without great expense and
can therefore also be incorporated relatively easily into

existing plants.
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The synthesls gas generator consists of a conventional
compact unpacked free-flow nonecatalytice refractory lined steel
pressure vessel of the type described in U.5. patent 2,009,104

zued to Dale ¥, 3irasser et al,

o

DISCRIPTION OF A'HE PRAETIRRED LHBODIMENT

The following example is offered as a better
unferscanding of the present inventibn, but the invention is
not to be construed as limited thereto.

in »un %, 1L 3,700 kg./hr. (30,140 1bs./hr.) of
17°API heavy fuel oil having a gross heating value of about
18,500 BTU/1b. are mixed in a preheat coil with 6,800 kg./hr.
(14,960 1os/hr.) of steam abt a pressure of 85 alm, and a
temperature of 320°C. (608°F.). The mixture of oil and steam
1s then passed through the annulus of an annular burner and
into the reaction zone of a conventicnal free-Tlow synthesis
gas generator. ‘The annular burner comprises center and outer
conduits with an annulus in-between, as shown in Figures 1 to 3
of U.S. Patent 2,928,460, _

At the same time, a mixture of 11,200 N cu. w/hr,
(418,000 scr/nr,) of oxygen at a temperature of 160°C.

(320°F.) and 300 kg/hr. (660 lbs/hr.) of steam is simultaneously
passed through the center conduit of the annular burner. This
represents about 1.0 welght % of steam based on the oxygen.

The reactants are reacted in the reactlion zone
following the burner at a temperature of 1350°C. (2h62°F.).
19,000 ¥ cu, wm/hr. (1,830,000 SCF/hr.) of synthesis gas is
produced having the following analysis in mole % dry basis
b7.7% Hy; 15.5% CO; 5.1% €O, and 1.7% Inerts. The burner
ecperates trouble free and after an operating period of 30
days the center conduit shows no dimensional change at the

burner nozzle,
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Por conparative purpcoos, run 2 Ll made an

~
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tne same conditions as described previously for run 1 but
without adding steam to the oxysen., After 25 days of opemting,
the eenter condult may he observed to have shoftened about

3 to 15 mm. (0,12 to 0,60 inches). This reduction in length
of the center condult leads to irregularities in thes burning,
for example short term quick changes in pressure drop in

the burrmer.

The process of the invention has been described
generally and by examples, with reference to annular burners
and materials of particular deslign and composition for purposes
of clarity‘and illustration only. It will be apparent to those
skilled in the art from the foregoing that varlous wodifications

of the process, materlals, and apparatus disclosed herein can

be nade without departure from the spirit of the invention.
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The embodiments of the invention to which an exclusive
proberty or privilege is claimed are defined as follows:

1. A process for the preparation of gaseous mixtures
of carbon monoxlde and hydrogen from reactant streams comprising
a hydrocarbon fuel and an oxygzen contalning gas in which said
reactant streams are admitted into a reaction zone of a compact
urpacked free flow noncatalytic synthesis gas generator through
an annular burner comprising a center condult, at least one
concentrically arranged outer condult, and an annular space in
between sald condults, which process comprlses passing said
hydrocarbon fuel through one of said annular spaces and Into =aild
reactlion zone, simultaneously passing a mixture comprising an
oxygen contalining gas and about 0.5 to 5.5 weight'percent of
steam (basis weight of free oxygen supplled to burne}) through
sald center condult, and subjecting said reactants to partial
oxldatlon in sald reaction zone.

2. The process of Claim 1 wherein steam and/or carbon
dioxlide is admixed with sald hydrocarbon fuel reactant and passed
through sald annular space.

3. A process as claimed in either of -Claims 1 or 2
wherein the reactants are reacted 1in saild reaction zone at a
temperature in the range of about 2000 to 3000°F. and a pressure

in the range of about 1 to 350 atmospheres.





