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PROCESS FOR FREPARING METHAMOL, WTHANOL AWD OTHER
CLYCENATED ORGANIC COMPOUNDS BV MEANS OF CATALYTIC
FEACT[ONS RETHRIN C4RDCN MONOXIDE OR CARBON DICEIDE
ARD HYDROGEM OR (ASEOUS BYDROCARBONE, '

——————————————————

Thag ioyention rolates %o prcoes}.a for preparing wethanoi |
or eilanc) either isolated or tugebther with other ozygenated
~organic sompounda by meens of catalytic raspiiona between carbon
menoxide or sarbon dioxide and hydrogen apd, or gaseous hydro-
zarbops, such reactions taking. place eontimmonsly in & cloged
cirewit of apparatus, -

By pessing a mixbure of carbon wonoxids end hydrogen or
carbon dioxids end hydrogem or carbon menexide, carbon dioxide and
hydrogen, or such mittwces in which the nydrogen im wheily or in
part replaced by gasoous hydrocarbona, over a cetalyst. it is
porsible to oblain mamy different compourds, the zature of which
yeries scoording to the bemperatars aml pressure at shich reaclion
is ceuped, with the catelyst employed and with the somposition
of the mixture. -

Tha aumpuunin ab‘hunaﬂ. gan b9 e:.t.hm: methanol or sthanol
sr g mixture of these slcohola with other orgenic oxygepated com-
_puun'lis {ehiefly higher alechola, aldehydes, ketones and orgagic
gelds) shich can be pruf.it-ahly peed for many purpases.

Only a certain quantity of the mixture which 18 pa.uaad over
the catelyst rescts to foxm one OU TRYY compounds, a0 that it is
usuel bo pass the mixbure remaining after the reactimm. producta
have beon separsted from the shole with a further guantity of mix-
ture a_nrreupundmg ta tbat separated in the form of reection product
or produsta in order o keep the copditiona of the reacting sysism
upaliered,
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The plant therefors m:r-mprises in additicn to the caialykisc
a.pparatua st apparatus for coplonsing and aeparating ihe reacticn
products, s circuleting pump which may be & piston pump or & centri~
fugal or a rotary pump sud 1n. s0Ne GRASA other kinda of apperatus
auch as gep purifiera, heal exchanger n.ppllmcu and so om,

The use of pumpd however, hag a drawbsck in that the gmoos
are liabls to carry alomg soms of the oil which is ussd for lwbri-
eation of the piatens and stuffimg boxee, and this oil mast be
aeparated with great care or it will poiacn ihe catelyet, Yo usual
»i1 separators are mot sufficient for such separation sxd purifiers
for re:nuung the very laat traces of oil mst be introdaced into the
cuauit. The circulation pusip, oll separator and the purifier form
a8 & whole om expemaive plmnt of congiderable weight and the ex-

penne of operabing mich plant including power, lubricosta, labour,
repair etc, increase matorially the cost of manafacture, In addition
the loases by leakege of ges miTture when pusmg through the plant
gl those occasioned by the pericdicel purging of the oil seperator
wast be takon iato sccount.,

"he yrocess according to the present invention has been
atudied with the object of avoiding ssid drawbscks. For this pur-
posy in piave of the clrc:ulat.mg yanp &n appa,ratua ia used which,
although containing no moving part whntuur brings shout the gireu-
iation of the gesea in the circuit; the only condition for ita
eperabing being that the mixture sdmitied to the circuit should be
arder a pressure of a certain mumber of atmnamaroa highsr thae the
pressure existing within the cireuit itself. It is obTious that,
under cuch comditiona, the mixzture eotaring the circuit will undergo
a dimipution of ﬁi‘aaam—*e, go thai a part of ita potemtial emergy
13 trapsformed intc kinstlc energy. It is this kinetic power shich
f utilige for obleining the circulstica of the gasce.

An embodiment of a circulating apparetun which cen be uaed

for carrying the invention into gffect is shown in crosa sechicm in
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Fig.l of the mvcompanying drawings, Fig.2 representing
dinzremuatically & closed clreuit shich includes such cirealabing
apperatus. L

Referring to Fig.l of the drewings, 2 degignatea the body of
tiae spparstak formed with sery thick wallx of suiteble metallic
waterial, D is & diffuser ccpe, & & nozzle, 4 & regulabing nesdle
for the nezzie a, & a stuifing box and £ a filter to retsim im-

purities liable to obetruct the mozzle.

he fresh mixture im admitted st A through the [ilter L.
the miziure being previously compresged Lo & higher pressrs then
that of the mixture to be circulated, The fresh mixtura flowe out
on the nozzle g st high apeed, carrying with it the mixiure ic be
eirculated whick snters the appsratue at B, The sxcess of pressure
of the mizturs flewing iz at A above the pressure exisbing in the
clreuit is determined by the gumatity of gaa mixturs to ba eircu-
lxted, by the repistance of the appara.*'c-ua forming the cirsuit, by
the speed 45 be imported to the gaseous mirtura, ped by the
working pressure. ' '

Zuch circulating appa.ra.tua ney be imaerted at any point in the
cirenit where 11:. is degmed convenjenk to admit the mizturs, The
sbuemce of mumhlﬁ parts eliminstes the drawbacke connecthed nt.h the
uns of circulation pumps, while the uee of the ¢il soperation and
purifier is urmacensary. Moreover the apparalus has the adventage
of being inexpensive to manefacture, is excoedingly easgy to uperatu,
and occupies m very mmall zpsce, The goat of power consamed in
order +to admit the mixture under a preasure filgher theh thet of the
cirouit is elways very much lewer than that imcidental to operabing
& circulation pump. '

With the seid epparsius it is also possibls to ohtain the
circulation of the gassa when no reastion is teking place belwsen
them, this correegonding in practice to the period when the apperatus
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is heing started or gtopped.

L plant for obtaining the above meptionad componnde in mocors
denoe with 4he Jpvention fp I1lmpirated dtagrammstioally in Fig. 2
in waich 1 ghowe & one, or more, slage sompTesaor, 2 the plping
through which the compremped gasss flow, & the oirculating sppara-
tus 11lassrated in Fig. 1, while 4, 5, 5 and 7 repressnt diffarent
apparatus inserted in ths oireuit. Althongh four of such &ppsra-

tma are phown they may alsc Ya of B nnwhar greatsr or m:_:mllar

than four, because thely number and %he purpose . of szch will depsnd
on the procsss of aynthasie affosted and on the polnt of The
slrouit at whioh the admigeion of the mixture 1z desmed convenlent.
& 1p a pips connecting tha alroult through which the gazen flow,

with the setion pipe 9 of the sompressor, whils 10 im a eock,

the vpening of which may ba. ragnlated st 1111 gnd 11 is & pipe o
conpecting the aiffarent apparstus. of the elircuit. The ATTOME Jﬁi
tpndlcete the papssge of tha gasad. It 18 oglasr that by o=ing an
arrsugemsnt of apparatus such ap 8 {1lustrated 1t will be enffls
ofsnt to regulets the opsning of the eeock 10 to Tealize the eams
nqnditions exigting when reaotion 18 faking place.
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L. A& process for producing moethenol snd efhenol
sither isolated or mixed with oiher nxygonated organle
sompounds by meane of potalytic reacllon besbween carbon
monaxide and hydrogen axeeuted in & closed cireuit of
BppETetus charasherized by the feot tnat thg ssoeching gasss are
asused Lo Tlow through said elosed pipeuit of epperatus BY
maana of fn apparstus heving no movlng parts end utilizing
therein the kKineilc ensrgy obbained by transformetion of
part of the potentlal energy of the mixture sdmltted into
the ciroult under higher pressurs then the pressure of the

airpuit. ) <
Sy

2, L proesas for produeing metnancl end ethenol
either lsoleted or mixed with other oxygenated prganic
cmpounds by means of patalytic rescticna batwaen cerbon
) monc£1da and hydrocarbons exescuted in a cioesed slreuld of
apperatus sheracterized oy tha fapi that the reacting gases
are amioed to flow through sald closed glreult of apparaths
by meens of an.qppqrntps,hpving ng muvinglparts anel gtili;ing
thereln the kinetic ensrgl chtainsd by transfarmatioﬁ of et
of the potential snergl of the mixture sdmitied lnto e

cipeuit under higher pressure than the preasura of the cireult.

S A process Dor produclng methanol and ethanol
either leoisted or mixed with other oxygenaeted orgsalce
sompounds by mesns of gutslytic resctlona opetwesn Carboh
monoxlde, hydrogen and hydrecarbona execuiad in a closed
aircult of spparftua sharackerized by the Feck that the
repotbling Easzga are conzed to flow through seid cloeed clirculbt
of apperatus by medns of &n spperatus having no moving parta

and utilizing therain the kinetic energy shinined oy

trenafarmetion of part of the potemtlal energy of the




L SO
_ Tty
mixture sdmitsed into the cireult under hlgher pressure

then tioe pressure of the ciroull.

4, L proceas [or produclng methﬂnul-and e hencl
sither isvlated or mixed with other oxygeneled arganic
 pompounds oy mesns of celalytic reactiona betwoen carbon
diexide end hydroearbons executsd in a cloasd clrcult o' f;ﬂ;
spparatus cherscberized by the Fact thet the rescting gasos .
ore calsed to Tlow bhroough sald cloged clrcult of spperatils
by weens of & spparatus Ymying no moving parts and nciliz ing
thersin the kinstic emsrgy oblained by tranafometion of pert
of bne poteuntial snevgy of the wixture admitted into the ciroult

under highar pressure than thg pressurs of the circuitk.

5. A process for produclng wmathenol and athanol.q
aitner iscleted or mixad with olhel prygenated organlc compounda
by mssna of.catalytic papctions between carbon dioxids and
hydrogen sxecuted In & eloged clreuit of epparatus charscterized
by tha foct that the rencting gRaes ere csussad bo Flow Horough
apld ciosed clromit of apperatus by mesns of &n ppps ratug
having no moving perts and utiiizing therein the kimetlic
energy obtelnasd by trapnaformetion of part of bhe potentlsl

. energy of the mixture mémitted into the glrenit under higher

prassura then the pressure af the clroulf.

G A process for prudﬁcing methenol wnd ebhanocl
alther isplated or mixed with cther oxygensbed ovganic compounds 111]
by meang of catelytle roactiona betwoon carbon dloxlde, hydrogst f%ﬁf
and hydrocarbons execuied 1n 2 mlosed clreult of epperatus o

chargcterized by the fact that the reacting geses are caused

to flow through sald closed cirenit of apperatus by meons of

gn epperafus having no woving perts and uwbllising therein the

kinetle energy obtainsd by sronsformstion of park of the
potentiel enerpgy of the mixturs sdmitted into ths clroult

wdar hlghst prossare then the preasurs of the circuita.
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%, A progess for proauclig nebhenal snd ethenol
alther lsclated or mixed with oths® prygenzhed orgenic
pompounda by mesns of cotelytie roosblons hotwWoen ¢rrhon
mﬁnoxide, carpon dioxlde snd hydrogen exoented in 8 closed
glroult of apperatus charaoterized by the fact that bhe
reacting gases are coused bo firow througn said closed ciroult
of spparctus by meumems of an spporatus kRaving no wovlng parta
end utiilsing therelin the kinetic encl'gy ﬁhhainsd Ty
tromsforretion af part 5f the pohtential energy of tne miziure
admithed iﬁto tne sirealt under higher pressul's then . Ble

prassure of the clrouit.

8{ A proceas [or producing methanol sad athanol
e bher isolated or mixed with other oxygenatsd erganle
acmpounds by mozne of catalytic raactiané betwesn carban L
monoxldes, carbon gioxlde and hydroearbeons exarutad ih &
slomed cireult of epporetus characterized by the feet that
£na rerching gaser &' dauseﬂ to Tiow ithrough zel d cloeed
giveuit of spparatus by msand of gn mpparatues having no
- moving perts snd utili%ing thercin the kinebic ensrgy
sptelned by trensformelion of part of the pobential enel'Ly
of the wmlxture pAamitted Ilnto Fhe cirewlt ander higher pregaul's

them the pressiara of the' clroult.

4., A& procesa for profdusing melthanol and ethonol
elther igolated or wlred with octher oxygenaled orgenic
apwpounds by mess of chbalytic reactlona Datween carbon
momoxlde, oarbon dioxide, nydrogen oo ydrocarbons axscutead
in = ¢losed cdrenlt of apperatus cheracherized by the faoct
thet the resctlng geses 204 comaed to flow boroungh seid
closed cirounil of mpparatus Dy moend af’ wn Bpparalun having
o moving ports end utilizing thﬁrEi; the kinetic enargy .
sbtained by brensformetion of pert of tha potentlal snergy
of the mixburs sdmltted into the clreuit wnder higher pressurs

fnem the prassure bt the clronlk: '




ik, Moapns for carrying ouﬁ tho proasas for
produging methaned, atisnol or other oxygeunated organloc
gompovndca by catelysis comprising &n apparatus glimilaer
to an injsctor, in the thick walled beody of which ia
‘arrenged a diffuser cone behind & nozsle regulutod by
B necdle, the gaaes spproeching &he nouzle Ly meana of
two duects, oms of which aﬂmiﬁa the fresh gaseous nixture

end ip farnished wiih a filter.

il. A method for causing bhe pases # clreulats
through 2 cloged elrcult of apperotus by wesns of & davice
reving oo wovebls parts, in winteh in sterting #nd shopping
the apaaratus'a portlon of the gaecous mixture is drawn oftf
from bhe cebalysis evels mnd s rapleced by an equlralent
quentity of the veaction mixture afmitted to the circulating

deviece at B higher PI'esaurd.
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Certlfied to oe fne drawings reforred TUIGY CasaLE

- ol in the speciTisation heréto armzret. Invantor
Hew Vol k.Y, Sepi.£8,1985. By .

Attornes



