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Case E.'

i L ey invzption relales to the production of
4. mathancl Ly the high pressurs catalytic eombination of
&. oxldes of carbon wlth hydrogsn, and perialls wore :
1 4, dirsetly to the preparation aund esploywent of improved I
f. mabalysts in the procass.

ﬁ.. Wetharol may he produced by combinivng oxldes
T of aaz_‘bﬁn with byfirogan in the presense of 3 suitable
B. ocatalyst et elavated tesperatore and preasure. warbon
8. monoxids, carban dicxide, and mixiures of the two oxi&aai_
. 10. may be swployed, these subataness reaeting with h;i'ﬂrugan:'
i Ll. according to the following rea.c:'l;inns:- :
18. carhon monoxide - GO £ EH, g2 CE,OR

13, Oarben dioxide - COp f BHys=? CHZOR f B0

14 . If i3 obeerred that when r::arhcm dioxids iz Th

15+ pEide empltﬁ;rml, ope molecule of water iz formed for

SN 1

1 X6+ every molecule of melthanol produced. Gn the other ;

%1?. hast whan pure. carbon monoxife 1z wsed, theoretiaslly
!18, thers is noething preduassd By the reactlon by methsnol.
19, Antuslly in practice pure garbon monoxide and purae :
| 80, earbon diexifle sre bosh Aifficuld to obbaln sconomloalliy,
81, =0 that the methanel synbhesls 15 sarried oud by raaﬁt-é
{22, ing a mizture of carbon momexide and carbon dicxids .

183, with hyivegen.

o In addiiion te the reastions profuoing ma‘thazaul

: i
; 8bs ‘f:hera are, ‘in tha methenol aynthesls, undssirshle alie-)

_;;'-EG-.. veastlonz whiek eut down the ylsld of the destired i

237 produet. 3Ths prineipal side resction whish msy occcur |

:35_ iz the formation of methane, which fz i1ituatratsd heluw;%
|
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- L. " 00 4 BBy poa0H, £E,0
% Be GOy f 4H, ~ee OB, 4 2E,0
! Fe L In adéition te lhe methane sjde-resctisn

4. there are 6thar gide~reeoilonz which somatimes ocomr
5. in whick thars are produoced esters, alidshydes, crganig
Gu aai&s, ketones, snd hydragarhons other than methedve;
¥+ Ltheee reactions occurring as the ryesult of the poly- i

mer" raton ar codlensatlon of methmul e» its decompo- |

s]
)

3, giftion sroducts.

10 . When 5 goa mixlere ociprisins carbon oxXides

1l. mnixed with ap exeeas of hydrogen over itle mmount

ti  thaaretioeally requ.'iref:l. to proinee mathenol i passed

id. ower a t:a-tulartia mibhstaros gongiating of metal 1de ux:.deq.
1ts &t & Tressure &buva 100 atmospheres and at & 'Lerriperatura

i
15. abvove BE0T Oy thavre iz nearly slways Imuliwaﬂ. some :

bt i e g Ty — e

16, reaotion batween the zaseouns cumyﬁﬂﬂnta. Tha axtant of_;

_ i 1% thig Feactioa devends to zome dsgree on Zpace T&lqait}",i
i 18+ tGeqparature, snd pressnre, but the Tast remsing that
18. wnder the conditions ountlinsd, carbon oxldea and hydrogém

‘Bh. TEoe: to =ome extent iv a1l caaas.

CRTPRTLITNY

#. o Phe gubsiances formed by sueh b process depend,

28, botk ma to ldsntiity znd as to a.m::unt,: gimosh entiraly

e g

23: on tme mature ond actlivity of the saialyhile subsisnce

24e premant, The methenol oatalyats mantlonsd in prior

IR R

&3. Dpakentz apd literature ave combdinabions of medals or

56. thelr oxides which substauees mormally exert a hyfwozen.t

e R—— o

i a7. ating satalytie edieet om gas reasklions.

D EB. Withoat excespslon tne llteratare on the bigh

- g -
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Case o'
prezsure satalytic process for syntheslzing methensl !
Aufinitely stefea that the presence uf_iruu or any of
itg eompounfs iz o cetslyst destroys or pel=cuns tle :
eatalyel and inhibits metkancl Formetion. Waile iren ig
&1 excelleont byirogenating catalyezt for wmany raactlons, E
in zome forms 1t Teacts with earbon monnxide, s with
mixmres of hydrogan and the sarbon oxldes {l.e. Garbnn.;
maioxd de and [or carbon dicxide) uzed In the methanol E
ranptlon, foerming a wlatlle carboryl compound and

inkibiting the methanol reasction: The normel effsct of |

i
the presensa of iron in o mwethanol eatalyst 13 to EEIJJ.EE'E:%
I

the reaction of hydrogen snd carbon ozides to prodnas

only methane. . E
. I

We have now dimcovered a method of ewploying |
iren in s mebhanel catelyst wherchy she desirsble j
hyirogenatinog catalysie effect of the irom is uhtaninai%
end the tendeney to methane formelion iz imhibited.
In preparing ouwr Improved getalyst we amploy a mizture !
of zine oxifle and ferrie hydroexids. 2ine oxide - per I
88 - has no ealzlyilc gffact o the methancl reaction, i
while ferric hydroxids - per se - bas a positive L
indikiting effect, Neverthelesaz, wharn thess two F
ingredients gre yrupafly compounded n deairable methaﬂﬂlé
eataliyat is. rofused.

e have Hacoversd that whan ferrino hydroxide

obkaimed by Precipitation of irom from & ferrdie seli ie

gguacus s0iution iz ineorporated with zine oxide estd thai

|
masg iy dried azd vroken up inko gramulss the rasgliant |
i
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L. materianl produsss an aotive catalyat for the aynthatic
Ba methanol rescilor. While we are ceartain that in tha E
2. Dreasnce ot the hydrogen apd aarbon axide gae mi¥turas |
4, oased for syntheaizing meikanol the farris hydroxide is
é 5. agubsequently reduesd %o ironm oxide and poselsly in part
E- %o ilmon - per 2e -~ the exast strusture of the resulta.ntf
P. oabtalyet is not known to us. i
Ga ‘ha mmount of ferria bydrpxzide may vary from

9. Bﬁ ta Eﬁﬁ of the waight of 2ine oxide, though we prefer
.lui to uss about 10%. ‘Fhe mine oxiﬂé may be ingorporated

i21l. with farreie hyﬁfuxiﬁa in any cenvenicnt mehner ag ds

11fe ipdinpted in the appended exzgmples.

1. Txemple 1
CRAIN 7' 513 grame of ferrie mitrate (Pe(lity ), 960

ilﬁ. iz disgelved In B literm of water which ié thﬂn.héateﬁ

s i16. te 95° @, To the hod colublon is mdied 750 evems of

_? . | f17e  wine oxifa with shirrigg 190 oublc centimetsrs of 12438
?fi 18: Tormal spmorium Hyiroxide is added to precipitete the
- 19, iron to the hylveride form. The mixture im allowed %o
'20. stand, the supernatent ligeid siphonsd off, and the mass

l. is £iltered mnd wosked mntil theys iz ne test for

Rs nltrate in the £iltrets.

JEE. The megs 13 then aomplata;y 41 =d anﬁ Droken

:}qu. up into graﬁules, ﬁé‘zerau;pon 1t 12 ready for uS8. |
EEE.- It will e ohaerved that tha fingl aopspe sitir:&jl
Eaé. of this catulyst aftor precipiteting the iros mud dvying|

&E?. the meas iz arxproximately 7H0 grems mine cxlie znd 82

EEB. grams of Terris hydroxide.



| T A
! R

{aas 5.§
' 1. E}EEIGE]-E I i
' g Z60 graws of ferric nitrate iz disaolved in :

5, § liters of water and sufflcient granoriam hydrsxids 1z :
} 4, adfefd to precipliaie ail of the irpom as ferrie hyﬂrnxiﬁ.&.é
9: The resaltant flocoulent mass 18 thoroughly washed w.ith
é §. water and after decanting the axcess waber, B50 zrams of |

7.+ zine oxide 1s thoroughly mized therewith. The pizture |

8. 1z then Aried and brokem vp inte oranulss.

- 9. Example ITI
10. In place of the “erric nitrate merbionsd in

11. Exemples I snd IT mn sguivelent quantity of eacther

_ ElE.. ag1ubl e forria salt may beo employed.

JJ:E; When & mixture of 9C% hyfrogen zas with 1o
TEe eridaes of carbon, comprising abont 7% caxbon dioxids and
CL

Elﬁi. %h earbon monoxide is passed over 100G subic centlmeters

16 of entalyst sropulss thus prepared at = preamre of

C[L%¥. B0OQ poumds at & temparature;_ of about 250°450° ¢., ana
B« al & space veloelly of abtoubt 75,000 thevs will he .

Y% »reodueeh, hourly, abount 1.2 litera af condemssde contain-

© BOw ing about 55b of methanocl, the remainder of $he condensats
Bl. being subsbantislly pure water. Inorease of pressure and
?ﬂi- Imgreaze of Space veloolty over 'E'.hé Flgarag éiven in the
Ede cxample inosresss the total smount of counlensata per hour
?An whoresy &n inersage in the peroentasze of carbon monoxide
5. profuces au increase in the pesresntage of methanol in
'E‘E_” the gondemsate.

7. If purs garbon monaxile ds employed az the

:,28. garbon oxide the pergentics may be advantagsously imreaaa:ﬁ _
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Fow naving deseribed our invention we claim
the Tollowing as new and novel .

1. A melhanol catalyat cumpriaiﬁg gine oxida
pid ferrie hydrexide.

5. 4 methanol eatalyet comprisiog 97 - ‘?5%
zine oxide mud & - 2% ferrie hydroxide. r

%, 4 methanel caizlyst porpriaing wine oxide
anfl ferric hyiroxilde, the farvie hydroxide being formed
by precipliation in agqueous solution from = soluble
forric sali.

' i, A methenol ombalyst comprising ¥7 - 754
slmo oxide snd b - 85§ Perric hydroxide, the terrTio
hydroxifde being rormed by pracipitation in sQuerns
golution Trom & splubla farcio salt.

5. 4 pmetheanol eatalyst compr jiging ToU g£rams
of zipg axide and 82 grans of ferriec hydroxl@e, the
ferrin hydrozids being formed Uy presipliation im agueous
solukion from & solublie ferrie gali.

5, A progess for the preparatlon pf & methanol
gatalyet which comprises proeipltating ferrlo hyirexide
srom an pguecug solution of a ferric galt on gine cxide.

7. & pracess L[or the preparetlion of a mehlanel
catalyst waich comprises procipivating from 3 - 254 of
fappie hyiroxide from sn AQUEORS colution of a Terrio
calt on 97 < 75% of sinc oxide.

9. A procese for the preparation of & methenol

oasalyed tabh oompriges alxing sine oxlie with 2n
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1.

Bfa

Eda

greme of zine oxlde, preoipitating the 1ron sz FeTTio

‘o aadalyst indifially oonbtainimg =ino exlds and ferria

hydroxide, cooling the roacted zzsea, anl recovering the

/ IR
s . .’;: B

. .{ =

e

aqieons solution of a ferric gals, praaipita.‘ting ferria
hyd=gxide by adding samonium hydrexide, filtering, !
washing, aaé d»ying the remmitast madse.

9. A proasess £or the premeation of & ;
metmnol catglyst which ccuprl=es dizsoilving 3Ld grams i
of ferria piftrate in BH lifers of water, adding ’EEG

hytroxifie by aflding ammenium nydroxifde, and recovering |
’ I
1

tae resultent mss in dry for.

' |
10. 4 pmoasss for the priuetlon of symthetle
|
metizaael which aomprizes paszing s miztvre of hydrogen :
and asrbon cxides at = pressure in excesz ol BO

atmogpheres and at & temperature of 350 - £60° G, over

megultant methenol.

11. 4 process Por the predcution of aynthetis

methanel which comprises passing a mixtoes of hydrogen

i
=1l cepbon oxidem at a Ireasures io excess of T ' %
stmozpheres and at a benperaturs of 360 - £50°0. over :
s eatalyst initially .aﬂntaining 9% - 754 mino -oxiﬂ.e and :
% - 255 ferric hydroxilde, eocling the resultent ga‘ééﬂ, |

and resovering the reeultant methanol.



