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Tois invention relates to the manufacturd
of carbon monoxide and more particulsrly refers to improve~
ments in appa.ra.tun for the effiolent production of oarbon
mombxide gas of high purity.

Oarbon monoxide gae is a bnia oluont
iz the prodnouon of various subetances suoh as fornﬂ.o aoi&
wotto a.nhyd.r:l.de and pholgone. Like in al) processes o:r
_mmtwtn:co, the cost of the ﬂninhod produot is, ot oourse,
a factor 6f paramount importance; in the matter under oon~
‘sideration this faotor ;-.o]:nsoly allied to the purity of
”'tl.:a oarbon monoxide and also té its original cost of prod~
wotlon, sinoe as 1;-‘:v;11_-mo.1rn the purer the monoxide gas
-the' quicker asd weTe cosplote the reaction, giving rise to
the' formation of fower 1ntermediate compoundse |

. In another application for patent, en~
¥1%1ed Process of Mamufaoture of Oarbon Monoxide, United
States Serial No. 371,083, Canadian Serial No. 353,384, I
_ | have desoribed and claimed a proosss of manufacture of
oarbonuonoxide,rm].t!.ng in & product of great purity
'hieh oan be obtained at relatively low cost.
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A

The purity of the product amd its
effioient production are the direct result of the manner

4dn whioh the reaction giving rise %o ;he'ua.rboh monoxide

takes place in the generator used, Oarbon monoxide gas
is generally produced by admitting pure oxygen within a
naes of oqke brought up to white heat, sald coke Veing
placed in a sultable generator oqui‘ppgd with means for
immr:l.ng a continucus supply of coke without admitting
air $o the generator and without stcpping the operation

of the furnace.

However, the very high reactlion temp—
eratures used, give ocourrence to a mumber of diffioulties

in the operation of these generators and algo entall heavy
|maintenance costs due to the neceseity of oonsequently

[renewing liﬂngs, nozsles, ete.

The heavy formation of slag in the furn-

ace also entalls the necessity 91' frequent removals, so that

|the operation of the furnsce must Berintormpted from time
_ “ito time and a diminished output results.
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In earrying out processes of manufaeture

heretofore known, it is customary to admit the oxygen gas
%0 fcho nogzle directly as generated in a generating plant.
The generating plant may be of any suitable type and may
§ |Pproduce oxygen by the el‘ootro).ytio proocess, or else it may
preferably consist of an alr liguefying apparatus in which
oxygen gaﬁ may be isolated by fractionsl distillation.

Oxygen gas is thus admitted to the
oarbon monoxide gemerator at a pressure which is only
10 | slightly sbove the atmospherioc, and as a result the temp—
exature of combusiion wiﬁin the generator, altbough high,
is not h:l.gh enough to sublime the entire ash contents ot
‘tho ooka, #o tha.t as -tatad, a hesvy formation of elag
results.

15 My process is based upon the faot tha.t
if oxygen 1is au;ppned to the genornto:: through a narrow
nozzle, at & relatively bigh velooity resulting from the
faet that the oxygen 1s prauouuiy subaitted to the action
of pressure, the ensu.tng resction which ma.y be compared teo
30 | that teking plu.de in a I_Oldi.;g _or' outting burner, ocours

| very -.oﬁgigotiqaliy, produeing a very high temperature which
is ‘ho.".ev_er, 1oaa_-11"z‘od ard therefore does not affect the fur-
n;ée.liningl. |
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At the same time, the reaotion temper-;
ature is ‘suoh thet with a normal composition of the ooke,
the entire ash becomes sublimed and 1s oarried away with
the gas, no sintered or molten slag Temaining in the gener—
ator. This feature 'oénlt.‘v.tntas a very material advantesge
over methods and apparatus heretofore in use, because
by virtue of the sam§ the necessity of removing elag is
entirely eliminated.

The primary object of the present inven~
tion 18 to provide a novel and improved spparatus for the
manufacture of carbon monoxide gas, u‘horeﬁy a gas having a
hlgh degree of purity oan be produced at relatively low

'oonts

Another object is to provide an appar-
atus of the character specified whereby the preduction of
gas ha'.\ring‘ a high degree of purity may be uninterruptedly
maintained for oqnsidarab;la periods, '

A further objeot of the invention is %o

_ ﬁ:ovidg. in apparatus for the mamfaoture of carbon monoxide,

means for delivering the oxygen gas to the carbon monoxide

g_hne:ﬁtdr at a suitable relatively high pressure, such as

will result in the production of localized extremely high

‘temperatures within said generator.
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A 8t111 further odj ect is to provide,
in apparatus for the manufsoture of oarbon monoxide, means
for compressing and delivering to the generator oxygem
gas under a sultable presau.ro, méa;ns belng also provided
for adjusting said prenau:re and maintaining it at a pro—

determined relatively uniform degree.

Other objects and advantages of the
present invention 1111 m&r‘e fuliy appear as the doaori.pﬁon
prooood.u and will be ut forth and claimed in the appended
o].aim.

" An spparatus embodying my invention is

| 111ustrated by way of example in the acoompanying drawings

in 'wh'i'oh;

Fig. 1 is a diagruina.t:lo plan of a
plant for carrying out my invention; and

l'i.g. 2 n 8 view in elevatlion partly
aootionod. of a typo ot gonerator which may be usod in

oon_noo_t:loa -w:l.tl; my 1nventi.on.
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.on tho gas temperature., With a generator burnod low, tho
,-gn temperature should not axooed 130° Gelsius but under

| about 80 to 70° Celsius. The oxygen p:esaure oan be Teg-
‘ -u].atod a.utomatioa.ny as will bo u.nd.erstood. The dimensions

output thereforo the cost of the appa.ratus is proportionately

“low.

My process is carried out in a wrought
iron generator whioch is maintained at a relatively low
temperature by water oooling. The generator is first
charged with a small amount of chsrooal on top of which
coke is added. The fuel is then ignited and the gonorator
manhole 18 olosed, after which pure oxygen is cuppliod.
through a noszle 80 that 1t will Teact with ‘the oarbon.
oontent in the ooke produsing carbon monoxide gas. The
charging of the generator 1ls done :roh the top by ﬁ. spsoial
oharging apparatus which makes it possible to supply aﬂdi—-
tional coke from time to time !1thou£ stopping the Process.
The oxygen supply should be well regulated because if the
supply is too sbundant, ocarbon dioxide might be produced
tegether with carbon monoxide, |

The amount of the filling charge depends

noraal conditions of operation the temparature ahould be

o! the gonero.tor my be very small in comparison with the

-?—




| Referring to Fig. 1, 10 designates a
soureo of supply of oxygen gas, for instanoce, 5 gas tank
or a distillation colnm of an air liquefying plant and
11, 11' designated two generators which may be,-._-.aotivély
or 'oolleouveiy connected to sald source of supply. Between
the source of supply 10 and generators 11, 11%, is interposed
a’ compressor 12, which ig connected to the socurce of supply I
by a suction line 13 and to the generators by a delivery
1line l14. At a oérta.i.n polint 15, the delivery line 14 is
#plit 1nto two branch lines 18, 17 leading to gemerators
11, 11, respectively, sald branch lines being controlled by
valves 18, 19.

The compressor whioh is drl.ven in any
suitable manner, for instance by means of an eleotrio
' motar 20, I_.‘I.‘ﬁhd_-t&'ﬂ. oxygen gas from the source of -\:ppli 10
'.:m‘ﬁoéﬁpieﬂn 1%, deiivo:ri,ng 1t under presgure to the
generators, as will be understood. . The pressure at whigh
-the omen gu !.l thus delivered is not less than one~half
-{a.tm;phera m may reach 1n practice up to 7 nuo-phoroa,
: bomao w:l.th the inoreased pressure, the yi.eld. of the gener-

I ator or gonerators will be inoreased.
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The pressure at which the oxygen gas
is delivered oan be regulated and maintained by means of
a pressure relief valve 31, whioh is inserted at some
point slong the delivery line 14 and which is prefersbly
oomneoted by a return line 33, to the sourcs of supply 10.

By virtue of this arrangement, if the
pressure of the oxygen gas delivered by the ocompressor is

‘higher than that for which the relief valve 21 1= set,

this pressure is reduced mccordingly, and the excess oXygen
is returned %o the source of supply through line a3.

As stated, through the concentration
of the flame in the cutting aro, such high temperatures are

produced that the ash evaporates and is sublimed and carried

an; 'with the gases, these being produced at a pressurs suf-
ﬂ.cunt %0 thus oarry away the sublimed ash in ite onti.roty.

A8 the gas leaves the gonerat‘or it is
oonvcyod to one of the units of a speolally oomtruoted. two

' 'unu £ilter in which the ash and flue dust aﬂm:l.xod with the

gq.l are resained.

T .
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Tor instance, in the drawing 1% is
sosn that the generator 11 is connected at one side to
a filter unit 33, by a pipe line 34 controlled by a
valve 25, and is similarly connected at the other side

with & filter unit 33% by o pipe line 234' controlled by a

valve 35'. One of the filter units is always oconneoted
with the generator while the other one is disconnected.
As soon as the comneoted unit ie filled with ash and flue
dust, the gas supply is switched to the other unit.

In this manner, the operation 1s not
interrupted and the first filter unit may be oleaned at

onooa.nd made ready for fh'o‘ next step.

| In a'similar mazner gemerator 11' is
oqiiu_étod' at one side to a filter unit 33 by a pipe linme
37, controlled by a valve 38 and ie connected at the

.oppo-.tte slde m to mther ﬂ].to:r unit 36 by & pipe line
_37 oontronod by a nlvo ast, '!he exhaust outlets of

t:l.ltor un:l.t- ‘23, 26 are conneoted in parallel by & COMMOD

"'pj.pe_-]_.lno- 39 to- s :eceite: 30 which delivers the filtered
‘g4 %o & prepurifier 3l. -

=] O
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This apparatus oonsiete of a tower
provid.od with several compartments; the oarbon monoxide
gas enters this tower at the bottom, tl"‘l‘ﬁil throu.éﬁ
the different compartments and leaves it at the top after
baving besn freed of the greater part of the impurities,
such as the small amount of dust which may have been
oarried past the filter and the -u.flphur and other consti-
tuents of the gas,

In & similar menner, the exhaust out~
lets of f1lter uaits 33!, 36' are comneoted in parallel
by.a common line 39' to a receiver 30! which in its twrn
doli.vwa the ﬁ.lterod gas to a prepurifier 31°.

Upon leaving the prepurifier, the gas
is subjeoted to an after purification process and tho:o-‘
!oi,_'o the outlets 33, 33% of the prepurifiers are conneoted
oy'a oohon"liie 33 to the afterpurifier 54. The gas en-
tuoly pu:rinod and abeolutely rroo fro- dust 1sm1ng fron
iho aftorpur:l.ﬁer u led to a dry oloaner 38, and the dry _
ga.! oan thon d:l.rectly be used for: tho produot:l.on ot toxutea
1n autoola.vos togothor nth caustio loda for the :Eurther
produotion of :toruie aold by cubaoquent trutment with sul-
.phur:lo ao:l.d or else tho gas mAy bo ntored in a storage tank
and Z_latejr _uu_d for the manufacture of formic aocld, acetio
aﬁhydx;ae,-"dr phosgene. -
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‘although only one afterpurifier and ons dry cleaner ars used,

1 of & well known type, and consists of a wrought iren’

' oonbuatton ohuber ‘extends uwardly to form a funnel 1ike

'th:m-whtoh the fuel charge way e introduoed. The hopper
'1l'-¢|ia'rat.d from the top of the combustion chamber by two

.nelu.a.te chamber 43. At the top of the ocombustion ohanbor

--ﬁi'oh are comneoted to filters 33, 23", by pipe lines 24,
-a&i'-‘ controliod by valves 35, 35* ae previously stated. A re-

'._eaeh ine 34, 24, a'r 37'. One or more mholas 48 may be
_:-previdod. throueh tho side of the oombuntion ohanber for the
4 purpou ot oleaning and 1nspeotion, also for atuting the

| 1ssuing from the generator may bé ohecked from time to time
by n_oans of o thermometer installed in each gas discharge

a—

MY

P e

Bl

I% will be obsarved that the continuity
of the operation can be maintained for long periopds because

the gas generated in elther or both oan be awitches from one
ﬂltoring and prepurifying group to the other.

The generator iteelf, shown in Fig. 3,
strusture oonprlii.ng a combustion chamber 37 surrounded by
a cooling jacket 38 supplemented by a oooling water tank

39 undernesth the bottom of the oombustion chamber. The

ltmture terminating at the top with a charging hopper 40

vorti.édly spaced slide valves 41, 43, upantod by an inters

are provided two diametrally opposed gas outlets ,44, 45

1ief outlet 46 controlled by a valve 47 is also provided for

operation or the generator. me temperature of tho gase

iins.

w8
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The oxygen gas under pressurs flow:lng
through line 16 controlled by valve 18 is- admittod to the
noulo 5O w‘hloh e:temll vertioany through tho wute:c ta.nk
_39 m has 1ts tip opening at the bottom of the conbust:.on
» mo action of the nossle ‘may bo controlled 1n
- thu ucual mnnor by neana of. s valve opu'atoa by a hanﬂ

wheel. 51 or in any other suitablo manner.

 Garbon monoxide preduced by means of
tho apparatus desoridbed has a degru of purity as high as
- 98—)93 -nd novor ldlu than 96‘} according to the ki.nd of

. ooko uud as’ againlt & pu:uty o 90-98% obtained by other

p:ooonu.

!ho telldl:lng is a tmoal tut roport
fon ':un- ud.o aomdlng to g pcooon in an tppuatus ot
m __drnoﬂhd. ‘

RgEationi= 30 aid 50 hours.

dual Gu oon#uned uth fI - 51 1 volh H a.'n_d 3.5 vol
# M 30.8 -" “ 15 1'

-;__3.4 1nohr

Hato.o -0” @a_o-q_.- ——y

el'!_;
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2.8 0
‘3.1&.«,:.;.{;._.1

Ooke Jonsumption O2-Consumption Pressure Temperature of

er hour _cbm/p.bour __Atm., the 00-Gases (Exit)
23.5 = 1.6 - 8 60 = 130 Deg O
30 25.3 . . L "
35 39.4 . ‘ - .

when loaving the Generator....36 g/obm
A5 O a-tter u:j-floatin rPessses ni

: o -103400” rm'. .15.
AI1203..18.1

..9 76%, Ugo...3.02%, 8....6.80%

Thegse satisfactory results are mainly
due to the novel arrangement of carbon monoxide generating
and purifying plant, desoribed in combipation with means
for delivering to the generator oxygen under presgure from
a suitable source .of supply. It is obvious that the struot-
ural details of the spparatus and its general arrangement
may my to a certain extent tron those shown without de~
pa:rti.ng from the inventive idea; the drawings will therefore
be undemtood as being intended for illustrative purpono-
only and not in a limiting semse. Aocordirgly, I Teserve
the right to oarry my invention lnto practice in all those
ways and hnnera whioh may enter, fairly, into the scope
of the appended olaims.

I olain:i-

-14-




E Q.nd & nossle leading thereto, of means interposed between

i ulating the pressure at which sald oxygen 1s so supplied to -

‘and a noszle leading thereto, of means 1nterpoco‘d between

-said souroe of supply and said noszlé, for withdrawing oxygem

Bon monoxide generator provided with a conbustion chasber

tron sai.d source of supply, oomprnaing it, and mpplying it

l_aj.d nogzle.

\,\ | 312244

1. - In apparatus of the clase described,
the combination, with an oxygen source of supply, and a OAT-
bon monoxide generator provided with a combustlon ohamber

eaid source of tupply and said mula, torx 'Lthd:aling oxygani
from said source o:t nupply, oo-praning 1%, and -upplying it
under pressure to said noszle.

3. = In apparatus of the olass desoribed,
the combination, with an oxygen source of lupply, and. 8. OAYw=—
bon uonoxi.de generator provided I:Lth a oonbnnti.on ohamber
and a nossle leading therete, of mesns 1nterpoud bDetween

from said source of supply, compressing 1%, and supplying it.
m p:l.'olsuro to sald noulo, and means for regula.ting the
pressure at whioh um oxygen 1- uo supplied to ld.d. nozele.
_ 3. « In apparatus of the class desoribed,
the combination, with an oxygen source of supply, and a oar-

n.id. source of . aupply and sald noule, for withdruing oxygen

undor prumo to eaid nozzle, and means automa.tioally Teg-

=15-



4, = In spparatus of the class described,
“the combination, with an o;tygen source of supply, and a
oarbon monoxide generstor provided with a combustion chamber
and a nossle lnﬂing thereto, of means 1nt¢rpond bo'hnm
u.id source of -upply and said noulo, tor uthdru:lng '

oxrgon from said smoo of mpply, ooq:rmtng 11:, a.gd

m.tpp:l.ying it %o u:l.d nozsle at a prodttorui.ncd. prouun,
and a relief valve provonting ‘said pressure from exoesding
e predetermined maximum value.

5. ~ Apparatus for the manufaoture of
oarbon monoxide, comprising an oxygen souroce oc! '-ﬁpp':l.y,‘ a
gererator provided with a coubustion chasber and & nossle
lou:l.ng thuoto, nM 'Y oomunor into:poud ‘between sald
-amoo of mpply and. n.ld msle.

6. = Apperatus for the manufacture of
carbon monoxide, coNprising an oxygen source of supply, s
gonorator provmod wﬁh a combustion ohamber and a nossle
louung thoreto, a oqup:ouor 1ntorposed between u:l:d
-ouroe ot lupply and. n.td. nouh, tnd usans for rogulaung
_"tho wum‘ |.t Ihioh saidl oxrgen ie denvered. by sald

OMI'CI IOI .

=16~
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7. = Apparatus for the manufacture of
carbon monoxide, comprising an oxygen souro§ of supply, a
generator provided with a combustion ohamber and a notsle
leading thersto, a compressor interposed between sald
.souroo of supply and said norzle, and means Ior regulating
‘+he pressure at which sald oxygea is delivered by sald
compreesor, and tor returning tha exoess oxygen to. -ua
source of supply.

8. - Apparatus for the manufacture of
carbon monoxide, comprising an oxygen source of supply, &
| gemerator provided with a cosbustion chasber and a mossle
leading fth_uot;o, a o‘onpruaor‘ 1ntm@ between said souroe
of supply and said n;;nlo_,,- and a relief v.?alvo intexposed
i between the delivery ond. of said ocompressor and -dd souroce
of sapply. | ‘

= Apparatus for the manmufaoture of
oarbon monondo, conpnaing an oxygen source of aupply,
gonu'ator proudod with a combustion chamber and a nessle
hld:l.ng thoreto, a OOmpressor. interpoud bmoon said source

aE of aupply and u.l.d noulo, a.nd means for ﬁ.ltenng and

nunfnng the gu genaro.ted in la.id generator.

-17-
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10, -~ Apparatus for the manufacture of
carbon monoxide, comprising an oxygen source of supply, a
generator provided with a combustion chamber and a nozsle
leading thereto, a ooupr‘el.,sor interposed betweon said.
souroce of supply a.nd sa;id nozzle, means for regulating
the presgure at{ which said oxygen is doliﬁtred by sald
.| compressor, and means for ﬁltering and purifying the
g'as gmru.tod in said gemerator..

1, - Apparatus for the mu:faoﬁro ol
carben mosoxide, comprising an oxygen source of eupply, a
genergtor provided ﬁ.th a combustion ohamber and a nosszle
leading thereto, & compressoT 1nterposed boﬁsﬁ said
souros of supply and said nossle, means for g_égélating
the pressurs at which said oxygen 1s delivered by said
compressor, and for returning the excess oxygen to said
source of o\upply-,mlm for hl‘l_sonng and purifying the
gas gemerated in said generator. |

. 13, ~ Apparatus for the manufasture of
ouﬁon monoxide, coup:iuing en ép_'zygen source of supply, a
_ _-g@huatbﬁ p:.ro_uded-uth a mtiop ohanber and a noszle
luﬂing iﬁ;ietd,_ a o_i.:mpr-uao_x 1n't‘orpoun betwesn said souroe
of supply and sald Bozsle, means for -:eo.oi_u.ng and purifying
-the gns generated. 1n_;ud generator, and a filter interposed
between oaid_gonera.tor;und u.id receiving ‘and purifying means

—18=~




13. = Apparatus for the mamfacture of
oarbon momoxide, comprising an oxygen source of supply, a
generator provided with a oombustion chamber a.n{d‘a. nozgzle
leading thereto, a compressor interposed between said
source of supply and said nozzle, means for regulating
the pressure at which da:l.d; oxygen is delivered by said
compressor means for receiving and purifying the gas gen—
srated in said generator, and a filter I.nteu"pésed- vetween
iud generﬁtor and said receiving and pu:i!ying neans.

14. = Apparatus for the manufgoture of
carbon aonoxide, ooup:r:laing an oxygen sourocs of supply, a
geanerator provided with a ocombustion ohamber and a nozsle
leading thereto, a compressor interposed between said source
of supply sand sald nossle, a relief valve interposed between
the delivery end of said compressor and said source of eupply
means for Tecelving and purifying the gas gemerated in said
generator, and a f£ilter interposed between said generater

.a.'nd éa,id.- Tecelving and puﬂfying means.

, 15. =~ Apparatus for the manufaoture of
oarbon monoxide, comprising an oxygem source of supply, a
gomutm.- provided with » oonbustion chamber and a nozzle
lounng thoroto, a coq:rouor interposed between sald source
o:t supp].y and -a.i.d nozsle, & filter oonnected to ‘sald gonar-
ator, a propuri.ﬂ.or, an aitmlﬁu, and a Teoceiver inter-
posed between said filter and said prepurifier.

=19~




| leading thereto, a compressor 1nterpoud-b§twun sald

Ji%R4q

18. ~ Apperatus for the manufacture of
onrbqn ponoxide, oomprising an oxygen source of supply, &
generator provided wish a combustion chamber azd a nozsle
leading thereto, a compreseor interposed between said noyxéo
of supply and saild nossle, a filter connected to sald gener-
ator, a prepurifier, an afterpurifier, a dry cleaner, and a
receiver interposed 'behoen said £1ilter and uiti prq:n.li'itmr.l

17. = Apparatus for the manufaoturecof
oarbon monoxide, comprising an oxygen source of supply, a
_'gémgtec provided with a combustion chamber and a nozsle

‘source of aupply anﬂ s2id noszle, means for r.gnla.ttng
the pressurs at wh:loh said oxygen 1is del.werod by said
compressor, a filter, ‘conneoted to sald gemaﬁ_u. a preo~
purifier, an p:!“tcy;iriﬁuf,, and & reoceiver interposed between
said filter and ssld prepurifier.

‘ 18, - Lppuatgs. for the manufaoture of
oar'bon monoxide, oonprhiig an ‘oxygen source of supply, a
_ sononm provided with a conhust:.on ohamber and a no:zlo
1¢a.di.ng ‘thereto, a OOmpY 0d 80T 1ntorpoaod betuoon ul.d |ource
ol tupply and said noszle, means automtica:l.ly rogulaung :
“the ‘pressure at whioh said oxygen is supplied to ud.d
‘nozzle, 8 tntu oonneoted. to aa.ia generator, a prepurifier,
an aftcpu::iﬁer, and . rouoi.ver interposed between said
filter and said prepurifier.

=20 - '
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| 19, - Apparatus for the manufaoture of
oarben monoxide, comprising an oxygen source of "nu;.lply, a
generstor provided with a oombu-u_.-‘dn chanber and a nossle
1.9:_&153 thereto, a COMPressoT mte:po;# between said source
of supply and said nossle, means autonatically regulating
the pressure at which sald oxygen 1s aﬁpplha ;o uid
noszsle, a filter comnected to u&d genorator, a prcpnr!.ﬁor,
an afterpurifier, a 4ary elecnu', and . xeced.ur interposed

Detwoen said filter and sald prepurifier.

I .

80. - Apparatus for the manufacture of
carbon monoxide, comprising an oxygen seurce of supply, a
‘generator provided with a coubustion chasber and a nossle
' hding thereto, & CONGTeaser intarposed betwesn said source
of npply and eaid no:slo, a relief valve 1ntumod betwesn
| the dounty end of uia ooup:ronor and said source of
2 lupply, a filter emeoted %0 sald gencﬂ.to:, a prmru‘l.u,
_ :.:F.un aftcpnriﬂu, a 4ry oleaner, and a roool.ver interposed
'} Between sald fil4er and saic prepurifier,
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Cnﬂﬁdbhﬂn drawing refarred P/Ffﬁ,s Sehellrmm
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