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Sage 6

Onr inveantics payteing So an ioprovemens in
the process of crodusing syniiebtic methans) by the
reqetion of hyirogn and oxifes of carbon at elevabed
teaperaturay ang pregodres undar whe inflverca of :
astzlyata. More popiioulariy, sty loventlcyn relatan tu?
s aantimious circulstory orocess permiiiing the ocorreot
adjunstins af ths proaportions of rasmcting gaues., E

Az fa wsll snown, metbanol may Te produosd by
tha inferyeblon pf bylrosen with carbos monckids, or

wilh oxrben dioxide, or with sizbores 5f thoge iwo

crides, Crdlnariiy ig Lhe practlical operailosn.of tha
procesg, s giztwe nf cavhon mosoxide ﬁLth amallar
éu&ntitiqs of garbon Alozida i employad to resed with
“the hyﬁrngsn. ginge such oizivres wre bhe woat aaéixy
obh alretle for manufacturing use.

The rspoblon by which mefbaﬂni ia proﬂucaﬂ

from hyiroges =pd carbon mokoxide ig thuuhhttu ha the

: _mﬂllQWlﬂg:-

CO.4 B, === DHglH

ﬁhaﬂ earton disxdde rascts wibth hydrozen o form -

"methsncl 1% has been gunerally agsunad that the raaﬁtiun

Liit-bog Ea writvern in twe ataps, vhoa;-
o, {4, == Co £ M0
ﬂﬂ ﬁ EEE T=m (Hg0H

Frnm tﬂa Thaoretlesl evguations involved 1

--ﬂtgnﬁ P further gatumed that bhe opbimom proﬁuftimaa.uf

reantiﬂg matﬁrials Tor mathaaol wroduciion would he- one

volume . of aarhon menoxide to teg volinmez of h&ﬂragan

i mndfor ons wvolume of oarbon dicxide to thrae vnlumaa of

hydrugen. anavﬂr it is well snonn that uptimum raaultq

are ohtqined 1o metrancl aynshesia vhan whe pr:purtion
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gitlong axe nQb porrachly 2dinstad, or if improper

: pruﬂuutg uﬁha* than M6 Yhanol. and . waar.:

- 1,508,543; agﬂ'l,ﬁﬁg 59%: and ip English Patenta
-_EEE,Eié-E ﬂhe amoant of ﬁauhanol nruéucaa par honr

; _ﬁariaa with_tnﬁ guantity of cutalyat empluyEd, and with

arecise bemperatnro and pressure,

ing whick akows a 2uitable apparatue in crogs-secbion,

236290

dage C

nf pylrozarn $o earbon owides iz reatsr Uhan trzab
theorebically remuired. {of Tinglign Padonb 229,73
parg 1, liza 34), Toig im for the resson bkal Ghe
prageice of an arcasa of aryflrospn over Thab thaoratle-
2127 reguirad to react with the earbon ﬂxLﬁeé pragent
tenfs to nrevent thoe ocowrangs of undeslrewbls alde-
ragotiong wiieh produce Srea carhon, metiana, watar, .
zto,, rathar bhan mathanol.

Mathanol is sroduced when mﬂxtﬁraa of asrhon
prlges ond bkydropen i shsorctieal proyurtiona; or
Tinburey in whiah shere fa an exosss of hydrogen over
tigt thecretlcsily requirsd, are pasusd ovar geltable
zabalyste abt Sempsratures of froa 30C to 500° C. and ab
p;eaﬂuraa'in:excaaa_ai B0 stosephered., In &oee carﬁnq.;
dioxide 1 Lhs carben oxide amplﬁyéﬂ, thare iz sleg - E':.
pruﬁuﬂéd'nna.molauula o waber per molagule af:mnthanul,

a5 wae showa in the sguatinn elted. 12 operasing <con-
catelyaty are, amployad. sifs-rpaciiong ocoamur producing

thalygta guibshle for the “&acﬁlun oay. aom-
gfiga mlxturag nf matallic meldes aueh aa ara ﬂ&sarlbaﬁ.

_ T s " )
far axample, in Enlteﬂ “tqfﬂs fnucnta 1, FEE 59,

the ecpase veloelty of gae passage, =8 well as with the’

Mra =ethod of manufacbura of wathsnol from
mluturas of hydrogen and cerbon owides @y be mere

sleariy Taseribed with rofsrancs 0 Pig. L of tha ﬁrﬁw-;
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Mhe gag aiztora to ba m=acued Lz sppolled Lo Sby orocess
fbothne Sefired prassurs Chrougt Lhe Toake-np™ sas oine

A& vy thae Comgremasr ynod soon). Pnle pra aduea voith

Fay

Ves o zes oof the oieccolativg swetan at geunscebion 3, nnd

Gie miwed zaoos gigg aownrd inls Lhe Inbkornal gaagaga O
ef Hest Dxehansgar D Thile pemsing throwsen She Hoatb
Axernugar bhe sup i mobed bE aermml contach with the
tod gag from bRe methancl roochion which psages in
reverss dlivogiion theougst ths ainmiar soice X votuesn
Te Luner and ounsinr wolls of Sre tagh Exuh&n;gr. Trom
L DrEshenger Lho warmed zoe oasses Acvnwmerd Lorouzh
gilse F imuo siw dosvertsr (Gatalyat Book) 3. The pes x
pagses dowrward in tha anpolsar aoooe hetwmesn bhe 1nzide
#all of She Convartor and She wall of thre Sxhalyai.
Basket T thon rises upward through thu.uaﬁalyst F and FT

Ehrougn the perforate plats B forming the bwobiom of

ske hapiset 2,
The drawizg opows The cobalpst wg sapuratad
is3o vwe gentlona, J and I, Section J is dsslgoed %o

aet ag g "pra-gaielyat™ or purifisr, fo 3essror ar

SRE0TD oAF cavalyst solgans vhial mey ha sresont in the
ag, ang tl;",us_td prewarva vhe gefnlybic aptivitiy of
Jeetiton I7 for The asthanol renation. Tha alsvaied
bewpsraturs in %as Convertar @ la larzaly malstelned by

Cthe heab of reacviow, bul aupolemsrbary hast ia

provided for By seass ol eleetiric heating slarents E, 1
', ste, erbedded 1a en ipsuisiing laoked I which :

gurrawds &, :

Aa the nebt gas pagsey through he astalyst

tra @ilnenol reacticn soovers, bhoosh =11 of the eqrhon

sldas wrasent in bha gud 2ve w0t reaptod at ons pESEnZE.

Tha row zag dlsshargaf foca She Converbar Lhrough nine i
. 1



. appuratng, the followlog Gaba awe miven.
-thadratical-pmuportiuna of perbon diexlde and hyirogen
-fﬁﬁﬁ_céxbuﬁ Tlexide and 7HS hwytrezen) wazs continuslly

and paﬁaﬁd shirongh ths gutalyet at a spucas wveloelty of

-100,000, Tae zetalyst smployed wag one coubaining ab
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cooniics mateanel vaposs, (wabar A7 curhon fioxicse g
grozant) and any reaction hiyeseodusis formed, aw well
ag uameaectoed carboen vomides and npdrigen.  Tole gaB
rungas bhrough ths anmular sgece Z.of Haol Uxenangar T,
gaving wp asat of i3y heal oo Wha incumiﬁg gad.

Pie sertialiy woclad map Snan pagdes fmoe the
Hagt Bxensnger D vla pipo T o bhs Sondenzor O vhaye
it ig coolod. Tha methnusl thug cbbtainad ln ligquld
form Topather with any 'l.=.-'a‘t.e‘.r vrepent la degozliad ino i !
Togalvsr 2, from sadck the liawld mey be roacved thruughé
drain PY, Ths rezidual unrezcied zig risaz Shrough ;}_’L_na;
G and pasgas tg-circglating Pump A, In.operatjng the

1
i
¥
H

progess, bhe girsulatinzg guop 8 serves 50 circulste tha

\ Lol
C@Eas barouzh The syaten wo ovsrasme oraggur: Aripa d4ua 501_

'fflction i the pipss and natelyet chambar. Thers ia'ﬂf;

gourss & oconstzad dimunitisn in the pressure of the :
i — o AR ?
syatcn due to the regoilon of lhe gszes to form methanold

T sustaln She pressw’s in the cireulstlions system mnd to
revleas the .zassy copsumad by ke raantion, mabe-up zes-
is veptirmedly susplied uofer presmsnrs through pips A.

Ay a speciile swampls of She operation of the
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Exampia I %

& gap nixturs egomlsiing of sooroximEtely

anprlied %0 the apperatus ot o prassure of 3500 pounda, | .-

miwhure of Zine cxlfe and uhromic'uxidﬂ, and The femper-

atury of e reaciion was mainbaiosd ok zza® ¢, Undasr .

thega mondliions thare Tes sroduced abaut 1,5 liters of |
|
i
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goildenzase T houtr ser Lidar of wgavalyes. Tria
srRgarlasnl iz htysienl of tno resaites attalnaed when
nFiengen 214 asrbon oxidesd wrs oredenlk in theoreliaasl
proporticns wnalles oazsiag ovor o natherel osnbalyes.

O 2 Taborebary goesla oud oy vary alsply
aacloy g ga8 mixvara of sarbon oFides oad sylroran, Chae

latter zas baing present In a proporilon sreaver Shan

thal theorstieally ragonired. It in gerely necespeey to

o

saae Il owar s satalyet o She srpver Tamoevatuzae ond
Pregsura, THouavaer wagn opavabing on 2 larze indusirlel
soale 1t la scvaomically necazgary o provide For dhe
ravireulstion of the gases over the naubslyzl unkil

2 compiste reaction ko syathebic methencl ia obbained.”
and whasn suck realrculaiicn 19 ctismpteod difficultiea
aries if one nbtampts %o ugo & gag nixinrzs contalning

8 pronoriion of carbon oxides to nydrogan that im

different from thet theorevicully required, Fop

oFarpla whan cne gttempla to saplory m wizture of gas

. ceuteining 25% osrbon monoxids ang THe npydregen (inataad

ot ke tusoratical ratio 5€:36) in tha ay1vha big

rabnra o gad mixture o) predetzvrnined proporticns, and o
< =] H .

mabranol procese whlls souvleminzg n syesten for reclrcula-’

- %ing Ghe onreacied gsces snd supplying caly oufPiciant

mara~wt 2a8 o maintain the oregsura, thers w111 be a
conbisual chanza of the nature cf the gas oiroulsting
over tne cabtslwsh,

Since the "msiom-up ges™ Boppliad to the aystam

8nd slbea thila gan conblmunlly replaces thet part of thae
mixture vhich enters inte the mothanol resction (in
theoretionl oroportions}, $ho ovcporiica of nydrozen in

ine eireulnting zpstanm ingresses a4y ths ProgaRs ia zome

ccontaing more hyérogzea than 1s renulrsd for the rauctionj
|
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1. iiawed, uavil ovenbuwally the preporilon of corhop

B, monoxids 1o She systam zrows 3o swpall that practically
Ha G matransl le orofucad. L presizoly simllar ohanomenen
£, oofnern when onn albampta §o operelia on g owixiure of

2. R dioxids and rpdropen oot in theoredvioal

6. groocriiang.

7 We have now discovarad s mathod whareby the

é . d%ffienity of opsrsting g conbtiacons elrculaking proeasﬂé
. % for she producticna of mothanol by the catalytic inter- %
ilG. zotior of carbor vrides and hrdrogei 1n & 2as mixtore i
?ll. corbaloleez the lngradisnts in crosoriions diffsring ermE
:12:  tho thsoreiical may de obviabted, By means of our improvéi
515. :nracaﬂs lf ig ocaaiblﬂ to obunin vhﬂ goonomle aﬂ?&utagaﬂ
4. of employing an excags of hyd*eﬂan in tha #2049 paaaing

18. - over tae caunlyst_ ang st tre zgme tlrme %o malntain a1

115, siatie congition wheieby She oomposibicn of Giw gea 1in

117, 4he circulating aystem romeing subwbantially unchanged |

i;&.-_during cparation and- m 1020 by WHe mmge-up gad supplied '

_ 19;. to tha procass nead ﬂot e ynrled in cnmpaqitiun-'

h

R U ) in savordancs with our invention 11 ig

.fl;; pogeible %o opeTate the gynthetis mafhenol proeaaa:in
::?E*“:Euch & mshaar that . a gaa ovonbalning Lﬁaarﬂtlﬂal o=

25; partlnna of uarbon 0ige9 png hydropen rAy. he supplied

'-E;. io The pronass s& Yoaza-uph 2a3, wheress Lha gzam L
50, . actusily pasalug over the catalyes conbains s zveat:

b&. 2zoas3 of Lydrogen over that theoreiically reguired.

'f-a?;f Ve mpy mccomplisk this resuli by filliﬂg the 5pparatﬁa
. with u zas consisting of substantinlly vure nydragaﬂ at’

SR¥. a4 pressure gouswhal below tha nressors deaired iof tha

'JG.; regotlen., %ne oirculavion of *this hpdrogean threngh the

1. wmgparnsue nadurally produees no chamicsl change. Whap

-5 -
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E
28.
29,
A,
Zl.
32.

Zabzu.

Uada L

Fa

the nppiraing had haan fitkad wiuh hpdragen = o pressRrd
agproximaiiing bthe pramuuos reanleosd £ gopevretlen, the
characizr of btre "made-wp™ guem ism oghaagnd, and inssand

af guwre hyarogen, a ehxbses of Lydvozon aad carbon
aiidez in Lhe oooeorblong nasreitleally roanlsad for
zathnanol syathesia 1z gessed inge the anparatus,

Tna oprion oxide cenigoining zas is.blundaﬂ
with she nydrogen lp ths eireulstlue syzien al eomneutich
2, oud pRases hhrough Yhe girsuiating sysbea. Hence -
thz ges peaslng through Ses cabalpss qu‘ contelas a
groab propoudarance of hpirsgen over gsrton oxldaes, &nﬁg'
daglrable coodltioms for tha cﬂnvéraiun of 51l of thae .
carkoa pEifma to methanol Ars bhus aitfained.

During she reaction of the carbon oxldss te

i
agunl Lo fhe amcani of hydrozsn %hat enfersd tha syatedm .

form meihanol, uhe proportion of hydrogen remaved ia

viith tra ssrbon axides, for thepe fma gagns mare pracentk
in bhepretlcel proporbions im Shs "make-up® ges. % 19
thus asen ihat the introdueilon of & zay ponteining .
treprafioal pgroporblons of =arbton oxides ané hypdrogsn

indo s elrenlating ayaten waiich conbeing only a amall

progoréion of cariom oxldes dass not ohange the .

charactar of the pes 1n the cirenlating system, sinoe

“ha mEithanol reactlon spnatenily remeovog carbon oxldes
nnd Eydroger 1a 3he ssma sroportion in whieh thay sre

introdused in tha "mabke-un™ gas.

A8 $lluatrative of the resulta alttalned by
the amoloFwant of omr invantion, ihe following examplaa |
arg cived.

Axgionple IT1

Lydrogan #27 was eunpslisd $p ke orocasa i

thraugn Lhe "@ate-ue® zad pipe & zntil the pragaure had'’
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Caze

1. besn buili up 3o 2000 pounds, The ohoraster of the

© B. "mare-up™ pog was then shanzed, and a mizture of carbon
C 2. diomide sand tydvogan in tnecratical procortions wae

; 4, papgad iaiy Sie apgaratus wntll She praseure nad raacheﬂ;
: 6. 9300 pounds. Peeresfior only sufficlent wmake-up pas fo
. gminizin the deslrad regclion prasesurs wan suponlled.

T. AT @ agpace welooliy o 100,000, and a eataliyai fomper-

8., ature »f 420% G., 2.9 lijiers of eondenezie was producsd

9. par hour par iiter of cabtalysh, tals confensstes coniain.

10, ing 60,50 mothancl by volume. Analysis of the ganes
%ll. shonand ll# parncn dioxide oy volume, fhis condifian
718, ramuinlaz gonssand gver twelve hours of opazaticn., It
1%, 43 obgervald thet the praatica of oy invention whiah

N4,  maie possible bk ﬂMplﬂgﬁanﬁ of an sxeass of hydrogen in

1 tﬁa giroulating syatem sroduced = mmch lmprovad regilt
a8, BTET Eiample'l in snich a theorsbical gaz mizinre was
id%7. emplogud. ._ | _
148, o Twawple [II . R P

9.. ' ... Hyirogen gaaiwaa guprtied fo i Drooess | .
}Eﬂﬁj_ﬁﬁfough_thexmaka up ez pipe & until the pr&saurg'paﬂ

EPiI;’BE&n-huilﬁ wg ko 1BOD pourds. 4 ga2 mixinra contalning

_; . .ggijlt?gqra?lgglﬁgfﬂﬂ?!?i?ﬂﬁ (38680 of agrbon monoxide gga
| _ %E.;.hydrqgﬂﬁ-ﬂaﬂ.t;an snsmed into the spyaratus watil he .
i_ﬂ%r.ﬁprﬂﬁﬂﬁré h&d{faachsﬁ EEQQ pounga., Thﬂ;aéitar nnl# .

'%5;1:éuffkekanﬁfﬁﬁakﬂﬂuﬁ" gas to malniain tha dewlred rﬂﬂﬂtibﬁ

?é.' pfeaguré wag suppiisd, 4Ad a spans welocliy of 50,000

';ﬂﬁ;; aad a cabalyst famparaburs of 220% ¢,, 1.8 litera of
=_a&;-¢§ndan3ata par kour per liter of entalyati was prﬂﬂuaeﬁ,
0. $2ig condenaate soxbeining 93k moibancl, Che ggj-:

14 carbon monoxida, on analysig. Cola method of

:
2
j
L ~§D}_ miwture paagire ihrough she alreulating cyatem showad
]

Zi. Operalion provides. sn improved ragult ainoe when aimi}ar
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8. Hﬁn.having'ﬂaﬁdr?ﬁéﬁ gnt 1nruntion, we éﬁa;m

. Lpa followihg ag g aild novol.

T 1, 1ga wmeocess for the nroduckion of withanel
é. Ly the poatalyliic iglersebicn al elavatad (rasEurs of

de. uurﬁanluxi&uu with nydengan, tpa.ﬂtap witicr pompriéaé

17, clpgulanting g Jes sontainime a reble of gydrogen to

il. goavhon oxides lar grmulbor bhan ihe Lhgoraebleal propor-
12, biona réq&iraﬂ for bho renyilon, while mainEzining the
13, wegeilall preésure Ly adding a pue conbaining carhod

1L, oxifies and hydroaen in pulbetanliially shaorsbical

15. probarslindgs

iG. 5. In o procads for koe productlon of

17. mmtﬁanol by Bhe vabalybic tnhergabion at elsvated

13. oragsure ol carbod Jloxids and nydropen, the gkap witich
15, gomariasy ¢lrenlsbinmg 2 38 sonteining a ratis-of

20,  awizagun koo geriod Jigxlde far prastze than t:iha

#1l., urooraiicul aso Pk lous ramiized for bhe ranchian, wiils
z#, malilniuiue Ghe raapllon pressurs Ly adding w SRY

u%,  ocoubainiag 2arhon grides nid hydressn id gububantially

zi, tLheoratiesl apoperliong.
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