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Hydrosarbons.

We, CARBUREFTED Gris, I¥0., & cOrpora-
tion organized and existing wnder and by
virtae of the laws of the State of Dela-
ware, United Stafes of America, and

5 having its principal place of lbusiness at
No. 19--21, Dover Green, City of Dover,
County of Kent, State of Delawars,
Tnited States of America, do Hereby
declare the mature of this invention and
in what mannper the saiue s fa ha per-
formed, to be particulerly described and
ascertained in apnd by the following
statement :— :

This invention is divected to the provi-
sion of a method, intended to be practiced
as a continuous flow process, for produe-
ing tuel gas from oil.

More specifically this invention provides
a coptinunous flow process for the eon-
tinaons few generation of a earhon eon-
oxide and hydroges gas mixfurc andjor
a carburetled fuel gas, namely: 2 carbon
monmoxide, hydrogen, hydrocarbon gas
mixtire.

Furthermore, this invention not only
provides a continuous flow process Ior
generating a curbon monoxide, hydrigen
gas mixture sndfor a hydrocarhon
enriched cerbon muaoxide, hydrogen gas
mixture from oil, but provides a process
which is less involved than tha inter-
miitent fiow gas processes of the prior art;
such, for example, as the well known
standard intermitfent flow water.gas pro-
ecss wherein gas is generated from coke
and steam and/er carburetted water-gas
generated from eoke, steam and oil in the
nsual penerator, carburetter and super-
Leater, requiring eyclic flow alternating
operations of ‘* blow ' and * ke 7
namely: *“ heating up ™’ and °° gas
making . .

The provess aoeording fo the present
invention comprises continuously introduc-
ing oil and oxygen inte a hot zone for
renction to form carbon mionoxide and
hydrogen while so limiting the oxygen
supplied that substantially all of the
varbua of the oil is converted to substan-
tially only ecsrbom monoxide,
tinuously controiling the tempsrature of
the carbuon menoxide and Lydrogen gas
mixture by continmously
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introdueing

stestin, and  zdditional eil into the said
sarhon monexide hydrogen ges mixture
for reaction to ocarhon momozide and,
hydregen in & second zone, while go lbmit-
ing the mmount of sieam and henee the
oxyzen supplied fhereby that substan-
isily alb of the curbon of the oil intro-
duccd therewith is comverted to substan-
tislly only carbon monoxide, and ‘whila
su limiting the amount of steam and addi-
tionsl oil that when contracted with the
hot ecarbon monoxzide end hydrogen gas
mixture produced by the first mentionsd
oil and oxygen reaction substantially only

carbon menoxide and hydrogen  are
produced. ’ . .
Tn the. dratrifg gecomipanying this

gppFication there is illustrated diagram-
maiically an apparatus suifuble for the
practics of this invention.

. order that the value of this inven-
tion may he clearly appreciated it might
Tiere he mentioned for example ihat in

ilie coke, steam intermitteni flow waiex-

gus process the heab lost as Iatent-heat
n Hberating oxyeen from steam (mole-
cular heat of formation of steam=58,060 ;
goe Dichards Metallurgical _Calcu.lationsg
iy tiwica the amowht of heat genmerate

wheu this oxygen combines with carbon
to form earhon monoxide anly (molecular
Teat of formafion ol carbon monoxide=

29,160). This heat shortage necessiiates
intermpittent flow operations for heat

stoving periods to provide the heat neces-
sary for the water-gas, reactions and aleo
to provide the heat necessary for earbmn-
retting and superheating the gas.

Tr the contimuvay How provess of this
application the major portion of the
necessary, OXygen 18 supplied o8 free
oxymen yo 4y to eliminato the laieni-heat
Jass above referred to, thereby overcomi
ihe necessity for the heat sloving periods
and the intermittent flow cyefes. Tn
addifion, in the contimmous flow genera-

“tion of o earbon monoxide and hydrogen

gas miixture in accordance with the pre-
seni invention, the heat generated when
the gxyjgelr enmbines with the carbon fo
form carbon monoxide is available for
converting hydrocarbons indo fixed gas for
the continueus How-hydroearbon exrich-
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. ment of the carbon moxoxide and hydro- -

- 10

gen gus mizture. ) .
More speoifically the present invertion
rovides a_continupus flow process where-
ip all the heat neeessary for producing a

" ecarhon moncxide, bydrogen’ ras mixtnre
‘andfor 8 cazbon monoxide, hydrogen,

bydrocarbon gas mixture by exothermic
resction of oil and oxygen is generated
eontinnously in the gas iteelf, ingtead: of
the.beat béing ohtained by infermittently

- prehoating- coke and intermittently pTe-

- 45

20

35

heating o carburetier and suporheater as
above described in the intermittent fow.
generation of carburetisd water-gas from,
coke, steam and oll.

- For instanes, 100 pounds of oil (in the .
86.4%

hgving

.of heat liberated in reducin% the tempers-

following cxzamples analysing
carbon snd 12.249%- hydrogen and

4 combined heat-of-formation and latent- .
" heat of vaporization of T30 B.T.U. per

ponnd) reguires 1290 cubic Teet of oxygen
iur excthermie regefion to partial combus.

tion, converhug.the carbon of the oil to

carhon monexide only, penerating 2580
cubic feet of carbon monoxide and 2190
cubic feet of hydeogen, a totnl of 4770
cubic foel of gas.  When the uxygen is
supplied as pure oxygen tle gas tempera-
ture will then be around 3000% F, - .

13 pounds of steam contains just
enough oxygen far the conversion of afl
the o1l rarbon of one pound of 01l to carbon
menoxzide’ only -by an endothermic -ve-
action, generating 25.8 cubic feet of
carhon monoxide and 47.7 eubic fee} of

: h}'dragen, a total of 73.5 cubie fect of gas,

i0

BO

50

and i1, for example, the temperature of

this gas is to he 223(° F. approximataly
TTT0 heat units are zequired for thiz epdo-
thermice reaction,. - -

By the present invention it is possible
in a continuous flow procass continneously

to pruduce 2 carhon monoxide Lydrogen -
" gas” mixture- ai ery- approximately COH=
. stant temperafure desived upward from

1850° K., by continuomsly controlling the
temperaturd of the carbon mopoxide
hydrogen gas mixture profdnced by the re-
setion of wil and oxygen to carbon mon-
oxide and ] gen,. by continuomsty
introducing stenn and 2dditional oil into
the corbon monoxide. hydrogen gas
mixture. ) R

Let it ba assumed for instance that it

be desired to produce by a continuous flow

Progess a carbon monoxide hydrogen gas
having an effective heating wvalus of

approximately 820 B.T.Y. per cubic foot,

constaut temperature

ai an approximatel:
I'X., the followhg -pro-

of araund 22500

cedure may be follawed 1=

01 and oxygen in the relative prapor

‘tions of 100 Ihs. of oil to 1290 ev. £, of

pure oXygen are vontinueusly intrody -ud

‘sfantially -only carbon monoxide.

hydrogen only.

‘thede ~last mentioned
~nrogen dilutivr of the carbozr mon-

_tiens such as ahove

into a hot wone for reaction to earbon Taon-
oxide aud bydrogen, the proportion- of

“oxygen smployed, as sbove explained,

being so limited that substantislly all of
the carhon of the oil is converted to sub-
This
reaction generates gas at axound 39009 ¥,
instead of ut the desived temperature of
2250° F.  Aecordingly the temperaturs
of the gas is controlled hy eontinueusly
introducing steam and additionsl oil Inio
the said earbon monoxide hiydrogen gas

0

Vil

mixture -for endethermic reaction to-

being supplied in the relative proportivns

of 1.3 Ibs. of water to one pound of

oil.
It will bo appraciated thei the amount

ture of the gas from 30002 ¥, ta 2256° B,
iz ufilized in the endothermic reaction of

the rate at which the steam and additional
ofl, in the above mentioned relative pro-
portions, are introduved is determined and
eontrolled by thé desired temperaturs dr
aad is sueh that the steam and additiona
oi} are converted by the smount of heat
liberated to pcarbon aomoxide- and

'The above procedurc is based on the
assumption that pure axygen is employed
in the exothermic reaction. It will be
uuderstood of course, that when OX-
genated air is employed instead of puTe
oxygen tha§ the volume of oxygenated air
required must be miflicient to supply the
requisite amount of uxygen sbove cited.
It will be appreciated also that under

oxide hydrogen gas reduces its tempera-
ture as well” as reduces i(s effective heai-
ing value.

The healiug value of the carbon mon-
oxide and hydrogen gas mixture prodaced
by the continuous flow proeéss of Lhe pre-
senit 1nvention ‘may be inereased by com-

tinnoudly injecting hydrocerbons into the

hot gus for dissocintion of +the hydro-
earbons into fixed hydrncarbon gas enrich.
ment, ulilizing the heat permitted to
remain for that purpose in the gas to be
enriched, . '
- Referring {o the drawings which ora

_carbon- monoxide and hydrogen in & .
‘second gone, the steam and additional oil

&0.

- the steam and additional nil, and hence .

29

100

conditions . the -

fio
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ilustrative of one form of apparatuy suit- .

able for the practice of the present inven-
tion, A designates s gas generator, and B
& carburetter, the two being maintained
ic comimunication with each ofher by
condnit . : .
-0il and oxygen, in regulated propor-
pointed out, arve intra.

dr“ﬂ continmously inio tha generalor A
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through the valve-conirslled pipes I for
reaction to earbon monoexide and hydrogen
in a hot gone. It will be undersiood, of
course, that initially the generator 1s
brounght to opsrating {emperatura by any
convenient mesns, as by the combustion:
of vil therein, thereafter =all the heat
sequired being gensrated continnonsiy in
tha mas itself.

Temperafure control or regulation is
effected, as above explained, by the con-
finuous introduction of steam: and addi-
tional oil in predetermined proportions
into the cathon mopoxide hydrogen gas
mixbure for reaction to earbon meonoxide
and hydrogen in a second zome, this steam
apd additional oil being supplied through
pipes 15, Inasmuch as steam and addi-

iional oil are introduced in definitely

regnlated proporlions and amount and in-

ssmneh as the rate of reaction helween
stoom and oil is slower than the rate of
yeaction of oxygen and oil, the steam-
oil reaction automatically Auds its pwn
gone of reaction. As the hereto appended
claims are for & process and not for appa-
ratus the illustration of the apparatvs in
the drawings is highly schematic and if
must be understood that the pipe inlets T
are displaced relatively to pipe inlets D

suficiently and in suchwise as to ensure.

the desired automatic® zoning of the
oxygen-0ii @and steam-oil  reactioms
respectively.

The carbon mogpoxide hydrogen gas
mixture eontinnonsly generafed flows con-
tinuously o the carburetter B, and inils
passage through condwil C hydroearbons
exvichment 15 continunously introduced
through pipe F, sufficient heat, as already
pointed ont, being leit in the carbon mon-
oside hydrogen gas mixture to supply the
heuat necessury lor dissociating the hydro-
carbons enrichment inlo fized gas.

The finished gas is discharged continu-
susly from the carbmrstter B through
pipe G.

From all the feregoing, it will be appre-
eiafed that 1he present invention provides

-a eontinwous fiow process for the continu-

vus How production er gensration of a
earbon monoxide, hydrogen gas mixture
in whieh oil and steam, acting as & tem-
nerature conirol, are coniinuously re-
acted endothermally to carbon monoxide
and hydrogen by the heat generated in
the pontinuous exothermal resetion of oil
and oxygen to ecarhon monoxide and
Liydrogen. o

Tt will bs apprecieted, furthermore,
that when it is desived to inoresse the
heating value of the gas thus produced,
the temperature of the gas iz regulated
and controlied sn a3 to be allowed to
remain at a sofficiently high temperature

‘volumes have been stated im the

for the desired endofhermiec veaction of
dissociating hydroearbons info fized gas
wpon introduetion of the hgdmcarhona
into the eathon monoxide hydrogen gos

‘muxture.

" Jt.is to he understood that Wherevmé gas

ore-
guing, these volumes have been reduced
in standard texperature pressure condi-
tiane. . N

1t is to be undevstood alsa that the
word “ steam * is to be interpreted as
covaring wuter as a liguid or as a
Vapour.

Whare the lerm  oxygen '’ is employed
this term is to dover pure oXygen, CUTL-
mexcially pure oxygen, oxygen enriched
or cxygenated air.

The word ' oil?’ alea is to be inter-
preted as covering petroleum, gas oil, fuel
oil, distitlates of petroleum, and lignid
hydrecarbons.

Havipg now partietlarly described and
ascertained the nature of cur said inven-
tion and in what manper the same is to
be performed, we deolare that what we
eloim is:—

1. The process which comprises con-
tinuously introducing oil and oxygen
inte & hot zome for reaclion {u form
earbon monoxide and hydrogen while so
limiting the ox¥gen supplied that sub-
stantinlly 21l of the carbon of the oii is
converted 1o substantially only ecarbon
monoxide, ' and continnouely controlling
the temperature of the ¢arbon monoxide
sud hydrogen gag mizture by continu-
ously introducing steam and additional
oil into the said carbon monoxide hydro-
gen gee mixtnra for reaction fo furm
carbon monoxide and hydrogen in a
second gone, while fo limiting the ameund
of steam and hence the oxypen supplied
thezeby that substantially all of the
carbon of the oil introduced therewith is
converted io substantially only carbon
monoside, and while so liniting the
amonnt of steam and additional o1l that
whan contracted with the hot earhon mon-
oxide and hydrogen gas mizture produced
by the first mentioned il and oxygen Te-
sction substantially only carbon mon-
oxide und hydrogen ure produced,

2, The provess sccording to Claim 1
characterized in that hydrocarbon enrich-
ment maberial s continvously introduced
into the gas mixtura thus produced while
the latter is at:a suificiently high {em-
perature  fo convert the enriehment
material info Hxed gases.

Dated {hiz 16tk day of Getober, 1933,

TONGUE -& BIRKBECK,
Dank Chambers, 329, High Holbora,
London, W.C. 1,

Agenia for the Applicants.

Bedhill: Printed for His Majesty's Sfationery Office, by Tove & Malcomson, Ld.-~1934.
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[ThisDrawirg is a full size reproduction of the Original.]

416,957 COMPLETE SPECIFICATION

} EHEET

.. . Malby & Sons, Phobo- Litha .



