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catalyst sDd by the discovery of proper worting coD-

-

Tioh9

our igvembion relates to the prodwetion of

methyi sleceol by ceialybic, sfmthetiu mea_:l_:l_is £rom

hydrogsp and 0aThol MONOXIAe UT Garbon Moexida. Ib is
well known that methyl sloohol msy be uatmtieaily

prapared by reachking the pbore geees ab a:l.awfrata& i
temporatures and pressures in the presence of B proper |
patelyat.. The tEc chemicel reactlions whieh &ATE !
$1lustrstive of the reaction Pollow: |

40 - f EE, z— OH,0H .

0, f W, s GO fE0 .
Both of these resctious ars reversibls aué take place :
only &3 ¢lavated tamparétnras and pressures.

L very wide variety of subat;an{zeis B mixtﬂ:ﬂaﬂi
of 'suhatanaga haE bssn prepoaed as calalysie for the !
copobion. Bome of these catalysts are &0 eesily pol-
=onad nnd destroyed that they sre uneconomicel 1n uks. |
Gthers are extremely szpensive end shlll others de nnt. X

prodves pure mobhyl aleohal, hilt ratasr a variety of .

subobaoces locluding meids Bnd paEocus hyd rosarhons

_auuh Az matme.

I% ig the purpose of our mvantiun arnﬂ
Iappli.:mtion to provide & workeble pconomigal proseBE '
for tha produetion of methyl alechol from hydrogen aind 5;
oxlaes of earhon mnil thise purpore hes been eooenpliah- '

pd by the preperation of a nwsel and afficient

drx¥lons .fnr the me of %his catalyst vhersby methyl
&) c0ohol may be prodeged in good yield. ;

. A8 & eatalyst we ewploy a meitellic allpy of
zine and coppar in which the eopper 1o preaent in

lorger proportion ithen the zine. The soppar-sline

2110y may &lan noniein a smell psroentiage of another
e
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metal sueh-as tin or mengansse. The followming sab-
sfamaa gre typiosl allﬁ;rs, “such aa'xa.ru cmfamplatsd
for nie i QUL DIDGGEE.

breBs ~ sine, 1 part; uappér; E-ﬁ_épart:a

 bronze - zine, le2 parts; asppex, Twud par‘&s'
. and ‘hiﬁ, 1-2 paIta _

mangana'se bronze ~ which is sn oﬁina::r
bronze centaiming abont .3% of
meEngsns ge.,
Besfore uge a8 cztalysts these alloys muet bs
‘preliminarily setivated. This mey Be sscomplished by

refiveing the rlloy to spall particles smiteble to aarva

g8 contaeth aé,talystﬂ, for azample - filiogs or tumings,

api thew subjecting the surface to &n exidizing action..

Poisg oxidetion atbecks the surface of the -::&_:tal.ys't'anﬂ
wales 3% irregmisr and porous. o @amrs_ to & re~
Bucing atmosphere, euch zs hydrogen gas, the oszfdigad
surfese 18 partially reduced 4o metsl and the complex
‘wixturs of coppa.r alleoy and derirved oxidos consiltutes
&n ettlive methencl cotalyst.

Walle our invention 18 dlrected generally bo

, the use of ectiveted alioys of the sbove typs 1n the

production of methyl alocdhol, we prefear to actlvate the
eatalysts by mesnsg of & process desoribed Be Manodie
okidatlon®. For exsmple, the brass or bropze filines

are made %o gerve as the aspods in sn elsctroigbis eall.

. Hickal o¥ oarbon mey serve as tho cathods, sud & malfe

&ble olactrodfte 1s 5 £% scluabica of =odium ua.r‘non._ata.
Por exemples, 30 pounds of braas Tilingr contadned in &
oylindricoel golumn 20 imhas high and 4-5 lochez in
diembter and loeated E-4 inches from g catbods of ebhout
-8qual glee, when szposmed e 5 current of 10 wolts end
S0-50 amﬁer&s for about B0 hours wWill result in the

arodle oxidation of $he sntlre ceatalyst mTrisce 40 a

132, audflclent depth to form on actlve ceielyset.

et

v
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" temperatures in sxoess of 240°0. should he smployed.

The reacticn Geuperatare - l.s. of the coftalyst mams -

This sncdlo cxidetlion results in & aurfa-::a

chenge o Hhe metel snd the fomeilon of & pen}tmhla

ilm of oxides. If this cataiyei mess iz Dok

partially redueed to metzllie sbate by bheatlng 1t 1n
a ourrent of hydreozen, & vary astlye methyl aleuhni
.%-.a’bal,ﬁ,rat will resplt. Wa prefer W raelduoce the mesa

immediately prlor to melbanol predustien by passing

hydrogen over it at & tempersture. of mbout. EZOOeQ.
.Tl'l'hila we have fdescribed in detail an emodle
oxidetion method of sotivating & coppar slloy Lo Berve
a8 a cebsllyat for methyl alenhgl pmductibn it ghowld
be understood thet iheas. catalyese may te oxidized by

obhe T mearns, Siah &8 expodurae Lo i smosphera of

oXygen 4% an elaveted famparature. The smodia oxd-
dation weihod pr-aﬂ.uéaﬂ B hetter podmet, but surx
invention is pot a0 limited, end refeys brosily to tha
uga Of copper Alloys as methyl sloohal catalysta.

#hen carbom meno=lde ges lu the presaes of &

melacular azeped of Hpdroges 18 passed over one of owr

copper-alloy catdlryshis at slevated vemperoture mand

prossurs, webhyl &lochel is prodvesd i subshehtially |

Pure form. Pregsnms in excese of 100 sitmospherez and

shorld net =mmeesed GDO-C. There is no definite nppsr

1imlt of preasure exeapt the prﬁ.utical Iimit which can
be atieinad by epperatnd avesdlaeble.
Lt preasures omd tempermturas within the reange -

degorihad, metnanel will ke produced iuw every nase by

“the ume of our copper elloy catalysts. The yleld wAll

wary Wwith the pressure, temrveraturs, and reate of gag

wr G
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e 1 1. fiow ever the satalysb. ' In geparal we prefer o uvpe

B. pressurad botween 100-200 atmoaphera end a temﬁara'hura '
L ' 5. of 250-300° C. - -

: &. Thers pure earbon monoxide 26 lg used We

! 5. prefer to nze au e=¢ess8 of bydrogen in the relatimm of
Y 5. ons polscule of sarbon monoxide to Five moleouwles of

7. hyirogen. A gassoub wizture of carxbon nmonoxlde with

i 8. oertom Gicxide or pure carbon diovide gas may be aleo
9, employed, it in tki S case more hydregen wmsk be used
0. a&s 20me 18 ponsumed 1o p_mduc iz watar sceording to
:11. the remotion _

2. oo, ¢ 8H; —* CGH0E # HyO

.5, . In the ¢ase where a gubstantisl gaantlty of

1l4. the ozide ¢f carbon arployed 18 aarbon diimlis, me

15, prefar L¢ use s mek larger excess of hydrogen - fo¥

15, example twenty molecules of hydrogen per molecule of
. :t].'i’. anrbom dlioxida. '

18 When z miziore of garbon mopozlds sid hydrogen
9. in the proportion of cune volume of the former o Hve

'jaﬂi' of the Lather iz pooned over oar copper-slloy oatal yat

'2l. a% a preasure of 200 atmospherss &ni a Sewperature of
‘22, 280°0. et & 2pesd of pbout 10 cublc meters of gas per
i;Eﬁ, - kilogrem &f cadelyat, abonb 15% of the carbon monoxide !_

24, prezemt ipg sonvorbed to msthyl alechol, whi¢h, on cool- !

25. ing the gapeous mziurs, i2 condensed te lignid form a.nﬁ.;

|'35. thta ranoved from the prooeps. The rezidunsl gas mix-
#*?. ture ia contimmelly recireulabed over the catelyst snd |

128 #rom tims to thme carbon momoxide snd hydrogen ls added |

529. to maintaln spproximately the criglinel perosniege

Hh, epompoaltion of Zoses.
2L “ Oarvbonyl foiming metals ewch Be diron, nlgkal,

- BE and cobalt meet negt be prepent ifn the safalyret or ORed

di
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in eppgtructing the cstalyst chanmbdr a9 the vrasenae of
thamge mekale resulta in ths fermstion of methans in
accordancs with the Ffollewlng spuation:-

co 4 Bm, I CHy F  Hgd
The appiratus for condueting the rasolion may wall ha
meds of steel internsily linad with ooppel.

Wkille we have deserived the usetuf pura gaThIn
nxldes mnd hydroges an the raw matsrlals f£or methyl
glcohol produstlon, i% showld he understood that smedl
paroartages of gesscus hydrozarbong such 22 methans and
inaTt gRzaa auch s niirogen muy be present 1o the

gazecus mixbure without bal rasuits.

e
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18. How naving fully desoribed cur invsniion, we
14, ¢laim the following B nsw =ni noval.
" 10 le A mrocgss for the produstison of methyl
©16. Bloohol which nomprlises pasaing 8 gesgous mixtnra of
‘1%, oxiden of asrvon and hydregan over & copper Blloy ecata-
;18. Irat Bt aa elavelad lampereiurs a4nd pTo9ETre.
I
%19. 2, & process for the producbiocn of matimyl
12&. &loohol wiiich eocmprises passing B gBpeus mlxzburs of
ﬂEl. oxidse of corbon with & molacular exeeze of Lydrogen crar
‘88. & sopper-gine alley cetelyst containlng pome ozldes, a
" . ]
Fim '~ i8B. an eleveled $emparsture ana nreaaurg.

ﬁa&. d. & mrovamsg for the production of mathyl

J85. =mleohol which comprises passing B gessous mirbtors of

"B, oxldss of carbon with & molacilar excems of hydvoren over

2¥. & coprer alloy catalysd eont=ining some oxzides, &t 250-
23, 51}00 T« &nd 2t 8 praganre in axoesg of 100 ntmuﬁpheraa.
29, ' 4. & prozese for ths production of mstlyl
0. sleohel whisk comprises pessing 8 zavecus oixture con-

dl. z2iating of 1 volmes of oxids of carbon snd 5-820 volimss

o . 4




1. of aydrogen over a coppar-zine alloy cataiysy gontain-

g, ing some ozides, &b 250-3007 ¢. and st & pressure in

%, axcesg of L00 stmospheres.
du &, L& proesss for the produoviem of mathyl
B. &lcohol which comprizas pessing & gopecna nixturs ean-
B. =lpting o 1 volume of osaTher monexifs ank =30 'u'clnmaaE
7. of aydrogen ovar a copoer-zine eiley cuialyet cuntaining
f, sume oxidag, 8t & tempsratura oF Eﬂﬂ-EDDD . and &% & ;
9, Trassvrs in sxee=zz oF 100 stRIE pharas.
. 10 f. & progesy for the producsicn of mathyl
131 &lecohol which comprices passing &4 gZAss0nd mixturs con-
'?13. gigting of 1 volums of aarbon momaxida &nd B rolumss
%15. of hyirogen over & cupper-simz Blloy cataiyst conieining
§14. gome oxidap, BY aa&“ 0. and &t & prossure 0F ﬁbuut 200 I
%15. -atmps phara.
;16- 7. In & prooess for the produstion of METhyl
;11. elcohol, tas step which eomprises lesding & gaseocus '
'?13. miztures of cerbon monesids Bad hydrogen et alafatsd
i1§. tampswatyre and pressure over g astalyes consiafiing of

féaD. gn alley conbtaining sopper apd sing, martielly Uxidizadé

fe, §. In & procsss for the produstion of methyl :
‘g, #lechol, the slep which comyrimes logdirg & g8260UE :
E fa%, mivture of ssrhon menoxide and hydrogen gt eleratsed

;3&. temperature SN pregsurs over B catalyed comslsting of
iEE. an alloy containing coppsy exd sinos whicz has hean
g6, sotivated by smodle exidation snd eubssyuent partisl
ZEB?. raduotiorn,

?EB.- g, In & vrecees for the productlon of methyl
539. falauhnl, tha sfep which comprismea proparing & auitahlé
éaﬂ. astalyst by enodically exidising the surface i a

i®l. opppsr-zice sllop 2nd partiﬁlly redvueing bha aurface by

.B2. ocontast with hydrogen.




