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My invention relatss to a method of preparing raw
material gases in predetemmined proportionsa for the productiom
of a mixture of carton monoxide smd hydrogen, or more pertiosul.

- arly, syathesis gos for use in verious oatalytio synthesis pro-

ceases.
It is well Xmown that synthesis gas (mirtures of carbon
monexide and hydrogen) may be formed from methans, carbon dioride

i -i #team, at temperatures between J.QO" ¥. snd 2000° ¥. in the

preseuce af a ostalywt.
Mothane will oombine with carbon dioxide and steem as
follows:
M, + 00y + Mgd = 400 + SHy

The above method being known, does not of itself comprise xy in-
vention, whioch resides in the movel combdination whioh will be
hereisafter more fully pointed out.

| I8 has besn suggested that cerbem dioxids mey be re-
ooversd from flwe gas or previowsly reacted synthesis gas, or

;. say ges rioh in carbom dioxide, such as fsrmemtation gas, or the

lm- The oardbom dloxide coatalning gas 1s introduced iato ax
edsorpiion tower where 1t 1s ocataeted with monosthanclamine,

. diethanolmuine, or other menstruum which has en affinity fur

oarboa dioxide. In the oase of flue ges as a source of carkon
dioxide, the umebsorbed gas uswally ecntains nitrogen, whioh

_pesses off from the top of the absorption tower. The sarbom diox-

14 ahsorbed in the menstruum is passed to a stripper and stripped

' ot_'- 1ts oarbom dioxide by means of stesm. The use of steem makes

 she ‘pro«u of recovery of carbom d4ioxide very expemsive in some

oases, and the result is shat 12 many cases the redovery of
carboa dioxride from flue geses or the like might be uneconomiocal,
One objeot of my invention is to provide an economical
method of ganerating synthesis gas.
A further objeet of My Anvention is to provids a method
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of genorating synthesis gea in whioh the methame used in whole
or in part for the symthesis gas geaeration ia asployed as a
stripping medium to strip absorbed oerbon dioxide from the liquid
wenstruum,

Other end further objeots of my invention will appear
from the following desoription.

The accampanying drewing, _ﬂ?hrom part of the in-
‘stant specification amd which 1s to be read in oonjunction thers-
with, 1s a disgremmatic view of one form ‘or apperatus capeble of
oarryiag out the method of my iavention.

More particularly, referring now to the drawing,

. methane or natural ges fram eny suitsble source 1s introduced
4% sbsorber 1 through pipe 2, comtrolled by velve 5. A sulfur

absorbing msnstruum, sich as triethanolamine, s introduced into
the abscrber tower ) through pipe 4, flows downwardly in comtact
with the rising methane. Hydrogen sulfide and other sulphur com-

 pounds are sbsorbed by the memstruum and are withdrewn from the
. absorbexr 1 through pipe 8, mdmodbymethm;hpipo?

through heat oxchapger 8, through pipe 9, ané introduced into a
still 10, The menstruum is reboiled by reboiler 11 through

heat from stesm introduced to the reboiler through pipe 18,
Ryerogen sultide and 1ight sulfur bearing compomds ere detilled
from the meastruum and pass overheed through pipe 13 through con-
denser 14, which is fwrnished a 0ooling medium through pipe 15.
The condensats and uncondensed hydrogen sulfide are withdrswn
from the condenser through pipe 16 and passed 1o a separstor 17,
from which the bydrogen sulfide is withdrsmn through pipe 18,
controlled by baock pressurs controlled valve 19. Any of the men-
struum which has besn vaporized is recovered as a condensate and

withdrewn from the separator through pipe 20 md pumped by pump

2) through pipe 2% to the top of the still am a top tower temper-

g
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ature control reflux. The denuded mszstruum is withdrawn from
the bottom of the still through pipe 23 and pumped by pump 24
through pipe 25, through heat exshanger 8, through pipe 236,
through cooler 27, sud themce through pipe 4 for introduetion
mto' the absorber. The cooler is supplied a ococoling medium
through pipe 28. The methene or natural gas denuded of sulfur
compounds is withérawn from the sbsorber through pipe 29, and is
led by pipe 30 to the bottom of wtripping tower 50. A portion of
the methane aay pass through pipe 32, controlled by wvelve 33,
into pipe 34, which passes to the synthesis geas generating zome,
indicated disgremmntically by the refereuce numeral 30,

Jny suitable carbop dioxide bearing gas, such as flue
gae, waste gas from the synthesizing step in whioch the synthesis
gas 1s used, fermentaticn geses, or the like, 1s introducsd into
the absorber 41 through pipe 42, ocontrolled bDY valve 43, A
mnenstruum having au affinity for osrbom dioxide, mich as MORO-
ethanolsmine, disthenolemine, amd the like, is introduesd into
the absorber through pipe 44. The menstrwum with sbsorbed car-
ben dioxide is withdrewn Trom the bottom of the absorber through
pipe 45 and pumped by pump 48 through pipe 47, through heat eX.
ahanger 48, through pipe 49, for introdueticn into the stripping
tower 50.

The twmperature at the bottom of the siripper is main-
tained at a predetermined point by means of reboiler 51, to whieh
steam is supplied thwough pipe 52. Metheme being introdueed into
the stripper through pipe 30 strips the carborn dioxide from the
absorbed menstruum. Due to the stripping effect of methane, very
11t41e steem need be used through pipe 58. Furthermore, with the
use 61‘ methane the temsparature at the top of the stripper may be

mainteinad at such a point that water vepor will leave the top

T
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of the stripper tower through pipe 53 along with the stripped
oarbon dioxide and methane. This allows a greater tamperature
difference to be employed in the top reflux condemser 54, and
theredy reduces the surface required. The water balence must
be made in the COp recovery system. If more water is leaving
48 vapor than emters as vepor, make-up water may be sdded at
@y saitable place as, for exemple, through pipe 31 into the
absoTher. The condemsate, wncondensed gases or vapors, end
inocondensable gases, such as carbon dioxide snd methane, leave
a-oﬁanmw”ummuw.mmm.‘m
which methape, earbon dioxide and a porticom of water vepor are
withivenn through pipe 88, sontrolled by batk pressurs oontrolled
valve B9,

Any of the absorption menstruum whioh passes overhead
a8 vapor, and a certain proportion of water will form the oon.
dmsate whioch 1s removed from the separator 67 through pipe 60
md pmped by punp 61 threugh pipe 63 into the stripper 50. The
demndsd neusirem is removed from the stripper through pipe 63

Mm by pump 84 shrough pipe 83, through heat exchsuger 48

through pipe 88, through ecooler 67, through pipe 44, for intro-
&dotioa into the absczber towsr. Cooling medium is supplied the
oooler 57 through pipe 68. The waste gases denuded of eurba;
dioxide are removed from the absorber through pipe 69, controlled
by valve 70. The gases withdrawn from the ssparator 57 through
pipe 59' will oomtain oarbon dioxide {(recovered), methans (the
stripping sedium), snd & mmall porticn of water vapor.

The desired proportion of water in the mixture going
£o the synthesis ges gwmsrator 30 {s comntrolled by introduaing
stesm through pipe 71, controlled by walve 72. The mixture of

esrbon dioxide, methane and steam then passes through pips 73

=
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iato pipe 34, whence it flows to the synthesis ges generator 38,

_!‘ho sorreot ratic of methane is maintalned by adding esdditiomal

methans through pipe 38, ocntrolled by valve 35.

It will be seen that I have acoomplished the ohjeots
of my invention. I have provided a coovenlent and expeditiocns
method of forming syathesis gas inwiith cerbon dioxide is re-
covered by an absorpiion memstrvum snd atripped by a light de-
sulfurized gas such as methane, which 1s itself ussd in forming
the synthenis gas 80 that no separstion need be mede between
the stripping gas and the stripped gas. The 'prnotioo emsbles the
saving of process stesm, which in aany cases 14 expensive to em-
ploy: T need uu.m.l.y such steam as t0 brimg the solusion %o
Silivrive temperature upder the reduced partial jrumo ecreated
by my use of methene as a stripping medium. By my method the tem-
pomture of the top of the reactivator or stripper 50 may be such
that some water vepor may also leave with the methane and carbon
dioxtide. This emables the sployment of a greater tempersture
difference on the top reflux sooler, thersby reduoing the surfuce
required. The water wapor, it will be noted, forms a portion of
She reasting gases which pass to the synthesis gas geuerstor.

The method desoribed is of partieular utility in those
oases where the oarbon dioxide absorbent hus a very low vapor
pressure, On tho. other hand, when an absorbent having @ high vapor
pressure is used, a part of it would be vaporized by the methane
md would ba carried thereby to the synthesis gas produotion step.

_ While the production of a mixture of methane, ocarbom
dioxide and etesm 1s partioularly adapted for the manufecture of
oarbon monoxide and hydrogsn to be used in synthesis, the mixture

may also be used for other purposes than the production of synthe-

_ sie gaa. In other words, the oombination of mathane, carbon

.




T L

15

\Q 399356
;
Qioxide and steom mixed in the meannar set forth may be used in the
produetion of chemicals, or for innumerable purposes besides syn-
thesls, md the invention contemplates mich uses, es well as the
sythesis gas production desorided.

It will be understood that certain features and sube

sombinations are of utility mmd may be smployed without reference

to other features and sub-somdinations. This is contemplated by

and is within the scope of my olaims. It is further obricus that

- various changes may be made in details within the ecope of my

olaims without departing from the spirid of my inventiom. It is,
therefore, to be understood that my invention is not to bs limited

%o the specific detetls shown and dessribed.

-l
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Beving thus described my invention, I claim:

1. A method of preparing a mixture of carbon monoxlide
and hydrogen for catalytic synthesis including the steps of de-
sulfurizing methans to remove objectionable sulfur compounds,
subjecting a carbon dloxide bearing gas to absorption by an ab-
sorption menstruum in an absoyption zone, stripping the absorbed
oarbon dioxids from the absorption menstruum by means of the
methane removad from the. desulfurizing zone, generating the de-
sired synthesis gas comprising ;mrbon monoxide and hydrogen from

seld mixture of oarbon dioxide and methane in a ayntheasis gas
| genguting zone at temperatures above 1500°F. in the presence

_ of & catalyst.

2. A method as in claim 1 in which steem is added to
the mixture of carbon dioxids and hydrogen before its passage to

the synthesic gas generating zome.

%, A method of preparing a mixture of carbon monoxide
end hydrogen for oatalytic synthesis imoluding the steps of
mbjecting a carben dioxide bearing gas tc absorption by an
absorption menstruum in an absorption zone, stripping the oarbom
.*ﬁioxide from tlie enriched menstruum by means of methane, passing
the stripped oarbon dioxide and methmne to a synthesis gas gen-
erating zome =nd thers subjecting them to a temperature above

1500°F, in the presence of a ocatalyst.

4. A method of preparing a mixture of carbon monoxide
and hydrogen for ocatalytic aynthesia including the steps of
mbjecting a carbon dioxide bearing gas to abasorption by an
sbgorption menstruum in en absorption zome, stripping the carbon
dioride from the enriched menstruum by means of methane, passing
the stripped carbon dioxlde and methane to a synthesia gas gen-
erating zone and there subjecting them to a temperature above

1500°F. in the presence of a cetalyst and steam.
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. A method of preparing a mixturs of oarbon monoxids
and hydrogen for catalytic symthesie including the steps of
mbjeoting a carbon dioxide bearing gas to absorption by an
absorption menstruum in an absorption zome, stripping the carbon
dioxide from the enriched mstrm by means of methane, con-
trolling the temperature in the astripping stage to avoid losa
of the absorbing menstruum through vaporization, passing the
stripped carbon dioxide and methane to & synthesis zas gsnerat-
ing zone and there subjecting them to & temperaturs above 1500°F.

in the presence of a catalyat.

6. A method ag in claim 5 in whieh water is introduced
in the carbon dioxide recovery zome and the carbon dioxide stripping

step is controlled to permit the vaporization of water.
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- Certified to be the drawing referred to
in the specification hereunto annexed.
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