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SYNTHESIS GAS FRODUCTION

The present invention relates to an improved procesé
for tﬁe production of synthesis gas by a non-catalytic partial
oxidatién of saturated hydrocarbons, such as methane, ethane or
fuel oll, ahd more particularly to a method for inhiblting un-
desirable preignltion reactlions between the process reactant
streaﬁs;d Synthesis gas 1s wildely used In the chemlecals manu-
facturing industry as an intermedlate in many chemlecal pro—lk
ductioh proéesses and is comprised mainly of a mixture of car-
bon mdhbxid; and hydrogen., Mlnor quantities of other gases are
also present in most gynthenls gases produced, ‘ o

Iﬁ a typlcal non-catalytic partial oxldation prodeéé
for pfoéuding gynthesls gas, preheated reactants comprising'a
methaﬁe or-similar saturated hydrqcarbon stream and an oxldant
stream,'sudh as oxygen, are introduced at the top of a mixiﬁg
sectlon of é reactor and then pass at high veloclty intc a .

reactibn chamber, which may be geparated from the mixing sec.

tion by a perforated partition, Just below the perforated pér;':

t1tlon, or immediately inside the reaction chamber, ignltion
of thé‘reactants oceurs and the resultant burning at high tem-

perature produces synthesls gas, The saturated hydrocarbon

v

react5n£ and the oxidant reactant must be brought into admixﬁure-

kS

in & synthesls gas-producing proportion, Dependling upon thé'
séturatéd hﬁdrocarbon reactant used, the ratlo by volume of
Baturéted hydrocarbon to oxldant may vary from about 0,1 to

about 1.4,

-1-
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Ualng methane and okygen as the reactént streams, a product
synthesis gas comprising mainly carbon monoxide and hydrogen
1 produced. In some cases, where 1t 1a deslred to control
the volumetric ratlo of hydrogen to carbon monoxide in the
product synthesis gas, the desifed ratilo may be obtalned by
adding small qﬁéntifies of carbon dloxide to the saturated
hydrocarbon reed stock stream.

Tmmediately below the reaction chamber the products
of combustion are cooled by direct céntact with water or with
water and heat recovery devices, Final temperature is deter-
mined according to the end use of the synthesils gas produced
and is normally 1n7the range of from'about 55°C, to about
1o00°c, ‘

It has been found that to obtaln high yields in a
non-catalytie'éynfhésis gas productién process, it is incum-~
bent that the followlng conditions pfevail: Both the hydro-
¢arbon and oxidant reactants shouid ﬁe preheated prior to
mixing to as hfgh 5 temperature as pdssible without causing
prelgnition during the mixlng operatlon; intimate mixing of
the preheated hydrdcarbon reactant and preheated oxidant
reactant shoﬁla'be effected 1n as short a time interval as
possible to diminish the occurrences of prelgnitions at the
mixlng point before the mixed reactaﬂts can be passed to the
reactlon chamber and also to minimizé preheat loss at the
mixing point; and the actual partlal oxldation of the nydro-

carbon to form the product synthesls gas should be effected
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at temperatures and residence times as may be necessary to
permit easentially complete conversion of the hydrocarbon
roastant to the desired synthesila gas product. Mors speclfl-
cally, for a glven mixture of reactants, the percentage of
synthesls gas product has been found to vary according to the
temperature to which the reactants are heated, the production
being erhanced by hlgh temperature. The extent of preheating
1s limited by practical considerations. The oxidant stream,
for example, should not be heated to or above a temperature at
which substential oxidation would occur in the conduit systenm
containing sald oxidant. The hydrocarbon strsam should not
be heated to or above a temperature at which substantial
pyrolysis of sald hydrocarbon streem would occur and cause
harmful deposit of carbon on the walla of the hydrocarbon
condults, the walls of the reactor apparatus and 1n the
preheater tubes.

The most sallent and by far the most seriocus problem
sncountered in attempting to attain optimum synthesls gas ylelds
according to the above-degseribed process 13 the occurrence of
excesalve prelgnition reactlons between the reactants at the
mixing point or at other polnts through which tha admlxed
reactanta pass prlor to entering the reactlon chamber. Such
prelignition reactlons have & very detrimental effect, since the
materials of which sections of the synthesls gas reactor other
than the reactlon chamber 1tself are constructed cannot long
withstand the high temperatures resulting from them. Known

attempta to mltigate the prelgnitlion problem have, 1n the maln,
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been addressed to automatlc stoppage of the reactant oxldant
flow upon occurrence of a preigniticon reactlon or a reduction
in preheat temperatures of the réactént nydrocarbon and reactant
oxldant streams. Reactant oxldant gtream stoppages necessarlly
result in stoppages of reactor operatlon which are bothersome
and expensive, Operating at lower preheat temperatures
brings about reduced yleld of the prdduct synthesls gas. In
addition to the dimunition of the pfoduct synthesis gas pro-
duction output caused by stoppages when such preignition
reactions oceur, there 1s a further,ioss of yleld due to the
1loea of reactants occurring In the preignition reactlon per se.

6 is to the eliminatiom of unwanted prelgnltion
reactlons in synthésis gas productioﬂ that the present ilnven-
tlon 1s addréssed and the invention domprises an improved process
for synthesié gas broduction whereiﬁ prelgnltion reactions are
minimlzed without reduction of reactant stream preheat tenpera~
tures and consequent reduction of yiéld. The inventlon pro-
vides a synthesis éas production prodess whilch enables the uge
of hlgher than normal preheat temﬁeratures for the reactants
without 1ncreasing'the danger of preignition reactlons, thus
inereaslng the product yleld for a éiven amount of reactants,
Further benefits accruing in the use of the present inventlon
are that less oxldant reactant 1s needed to produce a desired
amount of product synthesls gas, gnd the combustion reactlon
stabillty 1ls improved. o

In accordance with the present lmventlon, an improve-

ment 1s provided in the process for production of synthesls gas
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by non-catalytic partial oxldatlon of a hydrocarbon feed stock
reactant conslstlng substantlally of A saturated hydrocarbon,
whareln a preheated strean of the hydfocarbon feed stock
reactant and a preheated stream of oxldant reactant are
admlxed in a mixing zone in a syntheéis gag-produclng pro-
portion and the combined streams passed into a reaction zone
wherein the partial oxldatilon ig effected. This lmprovement
comprises introducing into the reactant hydrocarbon feed stock,
prior to mlxing the reactant hydrocarbon feed stock and the
reactant oxldant, é preignitilon inhibltor in concentratlon of
fpom about 0,1 per cent +o about 6 per cent by volume of
the hydrocarbon feed stock, sald preignition inhibltor com-
prising at least one member selected from the group conslsting
of alr, oxygengand‘oxygen—enriched ailr, whereby preignltion
of the mlxture, prior to partilal oxldation in the reactlon
zone 1s diminished; 7

According to the process of the present inventlon,
air, commercially pure oxygen and oxygen-enriched air are use-
ful preignitién inhibltors. The quantity of inhiblter added
to the reactant hydrocarbon stream should be sufficlent to con-
vert reactlon-induclng materials prenent in the stream to an
inactlve state, Enploying a reactantlhydrocarbon stream con-
glsting of gubstantially pure methane, 1% has been found that
a preignition 1nhibitor concentration of from about 0,1 per cent
to ahout 1.25 per cent by volume of the reactant hydrocarbon
feed stock ylelds excellent results, but that additional pre-

1gnition inhibltor in concentrations up to about 6 per cent by
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volume of the reactant hydrecarbon feed stock may be added
without harmful effects or diminutioﬁ af the synthesls gas
yvield. ' - .

Although it has been found that preignition inhlbltors
according to the present inventibn méy be 1ntreduced 1lnto the
reactant hydroéarbon stream at any convenient point upstream
of the mixing zone whereln the reactgnt hydrocarbon and
reactant oxldant are mixed, 1t 1s preferred to introduce the
inhibitor just prior to the preheatiﬁg of the reactant hydro-
carbon stream, This assures qufficient time for the inhibltor
to convert thé féacfion»inducing'materials in the reactant
hydrocarbon stream-to an inactilve stéte. In a partlcular
set of circumstances, however, the méét effective preignitlon
inhibltor 1ntroduction point will be readily agscerbainable by
those familiar with the art.

Prior to the use of preignifion inhibitors in
accordance with the present inveﬁtioh; and 1llustrative of a
typical synthééis éas process, a'subétantially pure methane
stream, having a flow rate of 65 MOFﬂ, to which was added,
prior to major peactant admixing, 5.5 MCFH of carbon dloxide,
gald carbon diéxi&é being added ap a:reacﬁant and for the
gole purpose of eontrolling the volumetric ratic of hydrogen
to carbon monoxide 1n the product synfhesis gas, was preheated
to 550°C. simultaneously, an oxidant stream conslating of
substantlially pure OXygen, having a flow rate of 47.0 MCFH was
preheated to 150°C. When the preheated methane and prehéated

oxygen were admixed, preignltlon reactions in the mixing zone

6
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cceurred on an average of about every 4 hours. The average
product gas composition by percentage of tobtal vblume, on a
dry basls was round to be: carbon monoxide 37.0 per cent;
hydrogen 56. 8‘per cent; carben dioxide 4.8 per cent; methane,
nitrogen and trace guantlties of other gases 1.0 per cent.

Iin another 1llustratlon of a typlcal synthesls gas
production process, & substantlally pure methane stream having
a flow rate of,60 MCFH, was preheated to 450°C. 8.5 MCFH of

carbon dioxide was added to this methane atream prilor to
major reactant admixing, ag a reactant, for the sole purpose of
controlling the volumetric ratio of hydrogen to carbon monoxlde
in the product gynthesis gas. 3imultaneously, an oxldant
stream consisting of substantiélly pﬁre oxygen, having a flow

pate of U4,0 MCFI was preheated to 160°C, When the-pre-
heated methane and preheated oxXygen were admixed, preignition
reactions in the mixiﬁg zone occurred On an average of* about
every 6 houré‘ The average product gas composifion vy per-
centage of tééﬁlﬂvélume, on a dr& baéia, waa found fo ba:
cayrbon monoxlde 37.8 per cent; hydrogen 55.9 per cent; carbon
dioxide 4.6 pef cent; methane, nitrogen and trace quantitles
of other gases 1.7 per cent,

Subsequently, preignition 1nhib1tors were added, 1n
accordance with the present 1nvention, to the hydrocarbon
gtream prior to admlxing the methane and oxldant streams;

and the following data was obtained.
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EXAMPLE I

Tn one exampls illustratlve of the presont inventlon,
s substantilally pure methane stream, having & flow rate of 60
NCTH, was preheated to 450°C, 9.2 MCFH of carbon dioxide
was added bo thls methane stream, prlor te admixture of the
ne jor reectants, as a reactant, for the sole purpose of con=
trolling the volumetric ratlo of hydrogen to carbon menoxide
in the preoduct synthesls gas. Simuitaneously, a reactant
oxldant gtream conslsting of substantially pure oxygen, having
a flow rate of 45.0 MCFH, was preheated to 150°C. Alr for
preignition inhibitlion and peaction stabilization was lntro=-
duced into the methane stream, prior to prsheating, at a_flow
rate of 0,750 MCFH, When the preheated methane contalning
the air inhibitor and preheated oxygen were admlxed, no
preignition reactlons in the mixing zone or elsewhere occeurrad
during operating periods extendlng wp to several days. The
average product gas composition by percentage of total volume,
on a dry basis, wea found to be! cﬁrbon monoxids, 37.0 per
cent; hydrogen, 56.0 per cent; carbon dloxide, 5.6 per cent;
methane, nitrogen and trace quantities of other gases, l.4
per cent. Tmproved stabllity in the combustion process was
also noted.

EXAMPIE IT

In another example Lllustrative of the present inven-
tion, a substantially pure methane streem, having a flow rate
of 50 MCFH was preheated to 500°¢. 8.5 MCFE of carbon diox-

1de wes added to this methane stream, prlor to admlxture of

- A -
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the major reactants, as a reactant, Tor the sole purpose of
controlling the volumetric ratio of hydrogen to carbon
monoxlde in the'broduct gynthesls gas. simultaneously,

a reactant'oxidant stream consisting of gubstantlally pure
oxygen, having a flow rate of 37.6 McﬁH, was preheated to
150°¢. Alr for prelgnltlon inhibitioh and reaction stablliza-
tion was iﬁtroduced‘into the methane stream, prior to pre-
heating, af a flow rate of 0.625 MCFH, When the preheated
methane containing the ailr inhibitor and preheated oxygen
were admixed, no preignition reactions in the mixlng zone or
alpewhere occurred during operabing perlods extending up to
geveral daya.‘ The Qverage product gas composition by per-
centage of total voiume, on a dry basls, was found to be:
carbon monoxide; 37.4 per cent; hydrégen, 56.0 per cent;
carbon dloxide, 5.0'per cent; methane;”nitrogen and trace
quantities of other gases, 1.6 per cent, Combustlon stabllity

also showed marked lmprovement.

EXAMPLE ILL
In a third example 11lustrative of the present

inventlon, a substantlally pure methane stream, having a flow
vate of 90 MCFH, was preheabed to 600°C, 12.75 MCFH of carbon
dioxlde was added to thls methane stream, prior to admlxture
of the major reactants, as a reactant, for the sole purpose of
controlling the volumebtrle ratio of Hydrogen to carbon
monoxide in the product synthesls gas. Similtaneously, a

reactant oxldant stveam conslsting of substantially pure
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oxygen, having a flow rate of 68.3 MCFH, was preheated to
150°C. Air for prelgnition iphibition and reaction stabiliza-
tion was introduced into the methane stream, prilor fto pre-
heating, at a flow pate of 1.,12% VMCFH, When the preheated
methane containing‘the alr inhibitor and preheated oxygen
were admixed, no prelgnltlon peactions in the mixing zone
or elsewhere oécurréd dquring operating perleds extending up
to séveral daﬁs. The average prodﬁbt gas composition by
percentage of totai volume, on a dry basls, was found to be:
ecarbon monoxide,‘37.4 per cent; hydrogen, 56,8 per cent;
carbon dioxide, 4.ﬁ per cent; methéné, nitrogen and trace
guantities of other gases, 1.4 per cent. An improvement
in the combustlon process was also observed.
| EXAMPLE IV

in a fourth example 4liustrative of the present
invention, a substantlally pure methane stream, having a
filow prate of 060 MCFH, was preheated to 450°C. 10,4 MCFH
of carbon dioxlde was added to this methane stream, prior
to admixture of the major reactahfs,.aa a reactant, for the
sole purpose of controlling the volumetric yatlo of hydrogen
to carbon monoxide in the product synthesls gas. Simul-
taneously, a reactant oxldant stream,'consisting of sub-
atantlally pure oxygen, having a flow rate of 45.8 NMCFH was
preheated %o 150°C, Alr for prelgnition inhlbition and
reactlion stablllzatlon was introduvced into the methane streanm,

prior to preheating, at a flow rate of 0.383 MCFH. When the

=10~
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preheated methane contalning the alr inhibitor and preheated
reactant oxygen were admlxed, no prelgnitlion reactiona In the
mixing zone or elsewhere opcurred during an opgrating period
of 24 hours, at the end of which period the process was
intentionally stopped. The average product gas composlition
by percentage of total vblume, on a.dry pasis, was found To
be: carbon monoxide, 37.4 per cent; hydrogen, 57.2 per cent;
carbon dioxide, 4,2 per cent; methane, nitrogen and trace
quantities of other gases, 1.2 per cent, Improved stabllity

in the caombustlon peaction was also noted.

EXAMPLE V

"In a fifth example illustrative of the present
inventilon, a substahtially pure methane stream, having a
flow rate of 60 MCFH, was preheated to 450°C. 10.1 MCFH
of carbon dloxlde ﬁas added to this methane stream, prilor to
admixture of the major reactants, as 2 reactant, for the
gole purpose of controlling the volumetric ratio of hydrogen
to carbon monoxide in the product synthesis gas. Simultan=-
eously, a reactant oxldant stream, cbnsiating of substantially
pure OXygen, ﬁaving'a flow rate of 46,1 MOFH waa preheated to
150°C. air for preignition inhibition and reactlon
stabllization was introduced into the methane stream, prior
to preheating, at a flow Tate of 3,343 MOFH, When the
preheated methane éontaining the aif‘inhibitor and pre=~
heated reactant oxygen were admlxed, no prelgnition reactlons

in the mixing zone or elsewhere oceurred during an operating

-1l
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perlod of 24 nours, at the end of which pericd the process
was intentionally stopped. The averagé product gas composi-
tion by percentage'of total volurme, on a dry basis, was
found to be: carbon monoxide, 37.8 per cent; hydrogen, 56.6
per cent; carbon dioxide, 4,6 per cent; methane, nitrogen
and trace quéntities of other gases, 1,0 per cent, Improved

stabllity in the combustlon yeaction was alsoc noted,

EXAMPLE VI

Inlé sixth example 1llustrétive of the present inven-
tion, a substantially pure methane stream, having a flow rate
of 60 MCFH, was preheated to 450°C. 9,4 MCFH of carbon
dloxlde was added to this methane stream, prior to admixture
of the major réactants, ag a reactant, for the sole purpoese of
sontrelling the volumetric ratiolof‘hydrogen to carbon
monexide in the prbduct synthesié gas. Simultaneously, a
reactant oxldant stream, consisting'df substantially pure oxygen,
having a flow rate of 46.1 MCFH was preheated to 150°C.
Oxygen for preignition 1nhibitlon and reaction stabllization
was 1ntroducéd into the methane stream, prior to preheating, at
a flow rate of O. 0786 MCFH. When the preheated wethane con-
taining the oxygen inhiblitor and preheated reactant oxygen
were admlxed, no prelgnition reactions in the mixing zone or
elsewhere occurred during an operating perlod of 24 hours, at
the end of which period the procéas was intentionally stopped,
The average product gas composition by percentage of total

volume, on a dry basis, was found to be: carbon monoxide, 38.2

'

-]l 2=
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per cent; hydrogen, 56.4 per cent; carbon dioxide, L.4 per
cent; methane, nitrogen and trace quantitles of other gases,
1.0 per cent. Improved stability in the combustion reaction
wag also notéd.
EXAMPLE VIT
In a sevenih examﬁla 111us£rat1ve of Lhe present

ipvention, a aubstantially pure methane stream, having a
low rate of 60 MUFH, was preheated\to ns0°¢. 9.5 MCFH of
carbon dloxide wasfadded to thils methane stream, prior‘to ad-
mixture of the majdr reactants, as a.reactant, for the scle pur-
pose of controlling the volumetric ratio of hydrogen to carbon
monoxide 1in the product synthesis gas; gamultaneously, a

reactant oxldant stream, consisting of substantially pure
oXygen, having a flow rate of 46,1 MCFH was preheated to
150°¢, Oxygen for preignition inhipition and reaction
stabilizatioh was introduced into the methane streanm, prior
to preheating, at a flow pate of 0.700 MCFH., When the pre-
heated methane contalnlng the oxygen 1nhibitor and preheated
reactant oxygen were admixed, no preignition reactlons in the
mlxing zone or elgewhere occurred during an operating period
of 24 hours, at the end of which period the process was
intentlonally gtopped, The average product gas composition
by percentage of total volume, on & dry basis, was found to
be: carbon ﬁonoxide, 38,2 per cent; hydrogen, 56,8 per cent;
ecarbon dioxlde, 4,2 per cent; methané, nitrogen and trace
quantities of other gases, 0.8 per cent. Improved stabllity
i1n the combustlon reaction was also noted.

A
"

-13-
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Ffom the first three of the foregoing examples, 1%
can bé feadily seen that preignltion inhibition according to
the pfesent invention can be nlcely effected by 1ntroduction
of 1 éS% by volume of the hydrocarbon reactant of the 1nhib1tor
gas, air in these foregolng 1nstances. Oxygen and oxygen—eﬁL
riched alr will also serve as inhibltors and reaction stabilizeré.
The other tests indlicate that the minimum inhibltor pex cent
by voiume cdncentration of the hydrocarhben feed stock to '
produée the iohiblting effect 1o about 0.1 per cent, and that
an 1nﬁ1b1tdr soncentration, 1in terms of per cent by volume of
the hydrocafbon reed stock, of at least 6 per cent, can be.
added to the feed stock stream wighout producing yleld
diminution or adversely affecting reaction stabllity.

In the foregoing discuselon and in the examples, the
designation of flow rates by the term MOFH means flow rates 1n.
thousands of cublc fegt per hour. Volumes in cuble feet per
hour are the actual mebtered flows referred to a gaseous badls at
b7 poundB per sguare inch pressure absolute and TO°F.
temperature. By a substantially pure mathane stream is meant
one whéreiﬁ.there 18 at least about 98 per cent pure methane ,
and by a éubstantially pure oxygen stream 13 meant one wherein
there is at least about 98 per cent pure oXygen. o |

While the examples presented all relate to the use of
a hydrocarbon feed stock consisting of substantlally pure methane,
preignitiou 1nhibitors according to the present AInventlon cah

be aucceasfully amployed wilth saturated hydrocarbon feed stocks

~ otherwise congtituted such as for example natural gas, ethane

and fuel oll,

i

“1b-
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Frém the above dilsclosure, 1t can be appreclated
that applicants’ inventlon furnishes 2a new and useful process
technigue 1in synthesls gas productioﬁ whilch provides for
increased time perlods of preignition-free operation,
increased stability in the combustlon reaction, increased
yield and efficlency by maklng possible the uge of higher
than usual reactant preheat temperatures and which permlts

of decreased oxidant peactant consumptlon in the process.

-15-
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WHAT IS CLAIMED IS:

L. ‘In a process for the productlon of synthesis gas
by non-catalytic ﬁartlal oxidatien of a saturated hydrocarbon
feed stock whereln a preheated sﬁream of sald feed stock heat;e(}to a
temperature below the temperature at which substantial pyrolysis
of sald feed gtock occurs and a preheaﬁed sondult-contained
gtream of oxideht heated to a temperature: below the temperature
at which subsfential oxidation ef'the\conduit oceurs are ad-
mixed 1n a mlxing zone in a synthesls gas-producing proportion
and the comblined gtpeams passed into a reactlon zone whereln
sald partial oxidation 1s effected, the improvement whlch com-
prises introducing into sald saturated hydrocarbon feed stock,
prilor to mixing said saturated hydrocarbon feed stock and sald
oxldant, a preignition inhibitor in concentratlon of from
apbout O. 1l per cent to about 6 per cent by volume of the hydro-
carbon feed Btock said preignition inhibitor comprising at
least one member selected from the group consisting of alr,

oxygen and oxygen—enriched alxr,

2. ﬁhe process 1n accordance with elaim 1, whereln
sald saturated hydrocarbon feed‘stock 18 substantlally pure

methane.

3. The ﬁrocess in accefdanee with clalm 1, whereln
said prelgnitlon inhlbitor 1le introduced into said hydrocarbon

feed stook prior to preheatlng said hydrocarbon feed stock.

~16-
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4, TIn a process for the preduction of synthesle gas

by non-catalytic partial oxidation of methane, wherein a pre-

heated stream of methane heated to a temperature below the

temperature at which substantlal pyrolysls of methane occurs

and a preheated conduli~contalned stream of oxygen neated to

a temperature below the bemperature at which subetantial oxl-
dation of the condult occurs are admixed in a mixing zone 1ln a
ratlc by volume of. sald methane %o aald oxygen of from about
1,25 to about 1.4 and the complned streams pasged into a
reactlion Zone wherein sald partlal cxidation 1is effected, the
improvement which comprises 1ntroducing into sald methane,
prior to mixing said methane and sald oxygen, a prelgnition
inhibitor in coneentration of from about 0.1 per cent to about
6 per cent by vyolume of the methane, sald preigniticn inhibiter
comprising at least one member selected from the group con«

sigting of alr, oxygen and oxygen~enriched alr.

5. . The process in accordance wilth claim 4, wherein

sald prelgnltion inhibitor is alr,

6. Thefprocess 1n accordance wlth ¢laim 4, whereln

gald preilgnltion inhlbigor 18 oxygen.

7. 1In a non-catalytic partial oxldation process
for the production of synthesis gas having a ratio by volume of
hydrogen to carbon monoxide of about 1.5, whereln a preheated
stream of methane neated to a temperature pelow the temperature

at which subsgtantlal pyrolysls of methane cccura and a pre-

-17-
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heated conduit-contained atream of oxygen heated to a tempera-
ture below the temperature at which substantlal oxldation of
the condult occurs are admlxed in a mixing zone 1in a ratlo

by volume of gald methane to sald oxygen of from about 1.25

to about 1.4 and the combined streams passed 1lnto a partial
oxldatlon reactlon zone and wherein carbon dloxlde in per-
cent by volume of the methane of from about 8 per cent to
about 17 per'cent‘is introayced into said methane prior to the
admixture of gald methane aﬁd gald oxygen, the improvement
which comprises introducing into said methane, prior to

mixing sald methane and sald oxygen,.la prelgnltion inhivitor
1n concentration of from about 0,1 per cént o about 6 per cent
by volume of the methane, sald preighition inhibitor come
prising at 1east:one member selected from the group consisting

of alr, oxygen and oxygen-enrlched alr.

8, In a non-catalytilc parﬁial oxidation process
for the productioﬁ of synthesis gas having a ratio by volume of
hydrogen %o carbon monoxide of abbut'l.5, wherein a preheated
stream of ethane heated to a temperature below the temperature
at which substantlal pyrolysis of ethans occurs and a preheated
conduit«contéined gtreanm of oxygen‘heéted to a temperature
below the temperature at which gubstantial oxldatlon of the
condult oceurs are admixed 1n a mixing zoﬁe in a ratle by
volume of said ethane to said dxygén of about 1, and the com-
bined streams passed into a reaction zone wherein sald partlal

oxldatlion 18 effected, the improvement which comprises introduc-

=18~
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1ng into sald ethane prior to mixing sald ethane apnd sald oxygen,
a prelgnlition inhibltor 1in concentration of from about 0,1 per

‘cent cent to about 6 per cent by volume of the ethane, said pre-

1gni£ion 1nhib1tof cémprising at least one member gselected from

the group conslating of alr, oxygen and oxygen—enriched alr,

9. Ih'a non-catalytle partial oxidation process
for the production of synthesls gas having a ratlo by volume
of hydrogen to carbon monoxlide of about 1, whereln a preheated
stream of fuel oll heated to a temperature below the ﬁemn
pervature at which substantlal pyrolysls of fuel o0ll occurs and
a preheated condult-contained stream of oxygen heated to a
temperature belbﬁ the temperature at which substantilal oxl~
dation of the condult occurs are admixed in a mixing zone in
a ratio by volume of said fuel olil to-said oxygen of about O.i,
and the combined streams passed into a peaction zone whereln
said partlal oxidation is effected, the improvement which com-
prilses introducihg 1ﬁto sald fuel oil; prior to mixing said
fuel oll and sa;d oXygen, & preiénition inhibitor in concen-
tration of from about 0.1 per cent to.about & per cent bY
volume of the fuel oll, sald prelgnitlon inhibltor comprising
at leapt one member selected from the group consilsting of alr,

oxygern and oxygennenridhed alr,

=10~



