CIPD - Parent - 274913 _ Pagelol2
. - ] K L
Rol S ooy Canada

__\::"’M\
sirateuikoc.en

Stratecds [ndex;

Langtian Potonts Datshase

{121 Patent: (1) CA 274915

N1AE 2002 - 52613

(3 METHANOL CATALYST
15 CATALYSEUR DE METITAMNOH.

GHOVLER BLOOMETIELD {Noi 4wvyilsblc)
JOHN C, WOODRUERE (Kot Available)

(73 Dramers (Covhlre )k THE COMMERCIAL SOLVENTS CORPORATION

(721 orae e (Cauntmys

(TN Alrmicsiais (Councry):
CRE) A

(230 taued gy Crct. 25, 1927

[0y Fied e

A3 LA ana

32) Tansdian Cigws 0T 25361

e U im P NiA

131 iaim

AN
I.nkiown

CTviddsg Shar b clyims

“¥* Note: Dula ou abstracts ane clyims is shown in 1he official tanguage in which it was sefiroited,

Wiew or Dowiload Trawes

o Cover Puge limage
-~

Abstract Tawe
Clains [mape

e
Braciosures Image

hetpes patents 1ic. gie.cuidetan s paten)_number 27491 d&lunguaze EN_CA L2



[

=

)]
]

B,
7.
8.

" 1o,
11,
“1g,
;?lﬁ;
| 14,
116,
[ 15.
t17.
I 1.

i13,

26,
127,
{28,
i29,
20,

31.

L

A A, Oage 11
IR AN

Our inventica relsice o the nradustien of
matnanol, By the high nrapsvra vaislyiic  combinziion of
Cridea of carbon with hydrogen, and perbaing more 1r-
ectly £ty the oreparstion end anplovuenl of 1poroveqd
eatalyaty 143 the process,

Methunsl may be produces BF combining oxides
ef earbon wiin Lydrosen in tne presengs of & aultonle
eatalysf =zt slevetsd Ttemporniors snd predgigura,  darbon
weroxlde, sarven dloxide, and mixtures of the two Dxidag
mey ke ampioyed, thoaa 2ntatances reaciing with hyaropen

s

2Eo0rding 0 tne follovwing resctions:.
| Csrbofl monoxide - Cp /4 Bty = Oy OH

Carbon dioxidge - G0y # BHy = CHu0E £ A0

It i1a obaserved that wheg aarbnn Aloxida ig ﬁha
cxida amplaFed, ons molscule of vetar iz fermad fap eaah
melecule of moethanod Frofuced. (o ke other hang v an E
DRYe arion wonoxzids ta used, thecretiesnlly Shars is j
nothing producad by the resgbion bas umthénol Actuallr
In prastice mire carbon aencxlde and sure earhon diaxiaa
78 botn difflcult to abtgin scopomically, zo that thae
mathanel synthesis ig carried aut by reacting 4 mixturs
of carbon moroxids and garbon dioxide with nydrogan,

In gédition bo tne rescs “ionE profueing mauhanol
thers are, iy tha dsvhanopl aynthesis, undeglradls aida-
Tageticns wikich oot down tha Field of the dagirad nroduni;

Tha prineipal gléa=rasotion wrich may Qccur iz the far- j
matign of mathana, whish g illusirsted telon:

GO/ By ~— (1, 4 B0

B0y £ 4Hg - &, ¢ 2H,0 :

In addltion to the methang didew~regaontion thaps.

are obiwr gides-rescbtlong whleh somsvines sacme in mizigh
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Ltheve ars producad satarsg, sldebydes, organia agida,
ketonaa, and hydrogsrions othayp Samn mothana, thage
ragctiona vectring ag tae rasuli of <ie olymaerization
0r cendangetlon of metassncl op itz dacompozsition nraﬂuuté.
Than 8 gan mixtnre campriging carbon oxidag
Mixed with an azaegs nf hydrogan pvar Lhe amount thag-
roileally reguirag g produes methanol 18 pssésd sver a ;
¢atalytic aubstgnes eouprlaing wetglg or thﬁlr oxldes
gt m tamp&rﬂnura aoove 200% ¢, thers ig nesrly always
vreduced socma raaat;an bﬂhhﬂﬂﬂ the graspus aomonants,
Ihe exbent of thia reaciion dapenda to aome degres an
9pP8 ca velualty, uamparature, aod pressura, bt tha fags

remales thet undsr the condltiong peblined, earbon oxidas

ANl hydrogsn reasct Lo agme ezxbent in 51l casea. i

Ths gumtstances Tormeg by sueh = procags deyanﬂ
woth as Lo idantity and ag tg BOOMN%, almoat antiral; un.
the nature sne activity of tpa oatalyils substange ATy -
sent.  Dhe mathsnnl gatalyaty proposed in the naat hava

besn of two prineipal Sypasgss- f.e, -

L. Mixbures of finely dlviden matals cr,
mast 1g aqlu-'z B0L, mixtureg pf 94423117 radueibla
motal oxiday; !

£. Mizturas of oziqes of matgls nun-raduai‘hle
or difficululy raducinla under tha conditionag of tnq
mathancel ayntrsaia, ' '

In the pagt, 3lae, one clags of sa2ily reduecibls maﬁ.ﬁl :
oxidas, that iz the oxigasm o iron, nisisl, and eohals ;
have bsan deseribsd ag abapluvely worthiagy for-ihe prn—j
duction of metrgnpd ¢abalyata ainea thagg metala nndar
moriial conrditions prevant the farmutiog of matranal, tha i

r9actiong Frofuelns only mobhsne,
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a2 have disauvered = new tFpe of catalyad whigh
froduaes o kigher yisld of mathangl than Lhego Formorly
amployag in the sxf, 814 at tha LT Eime.pruducas a '
Tery pars mﬁthanul, uneontaminated hy by-producta. An
aédifional afvanieos acerulng from the use of our cata. .
17a? iy that thg Iormation of methans in the proocsse
With the conasquant Asssructiog 0f valuable brdrogan
la practiiceliy aliminateg, :

Y& have 20% discoverad 8 nav Lypa of walusbls
maﬁhanu; cstnlyst mhich SoMmpriags lhree fsin elemantg -

i.a. ;

{1} One or muru'ﬂiff;aultiy reduelkle matigl

pxidea such aa zing, Dagnesiug, esdmium, goromiwm, C

¥anadicym, Lungatan, wragium, 2lroonium, $1%anium,

aluminium, @anganege, molybiaimm, thorlam, sarinm

i
1
!
i
1
|
ata.
i

(2] One or mors @aslly reducivle ;etal nxid@ai
. Buc¢k a3 coppsr, ilvey, irgn, nickal, eobalt, eta, |
{2} A metallie ralide. i
It will be observed thai in Our improved
¢atalyet wa maj 6moloy suhstances normalily &ﬁlatariouu

i
i
i
i
H
L
i
!
:

Lo tes mathencl reaction - Aznely the "me thanss ing

metala" - trgn, niecial, or cobslt, Tn ons ilnprsved come

ooaitions thage hormelly delsterions gubsiances sarve

R

advantagesusly, &pparent 1y rarilng anly & normel h$§ru-:

gavating calslytia agbion productive of mefthanel, (O

We iy omoloy saaily rosuacible fridas Pueh a3 thoze of i
2oOpsYr or gilver wonich sre alreads knowo in th&.art &8 I
advantamaong uompohunﬁa of gertaii @3thanal gatalpsta,

In thase gacesm newavor, ooz improvad catalyata Hdntain-

Ing ralides produce far pebter rasults than thope Lnomn i

|
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in ths art for obhsrrime idenkioal oataiyst Oixtures,

iha precizs methog by whleh the maballis

nzliden onroduoos boe imgravement 13 not

£rnown to ug, At

lezast thrze thecriag Bar be used o aseount for She

pAenomanon - nemal ¥

{1} The meta]lie helide an“a a2 apn ordingry

"proaghter™ ig incresaing sataiyat

2a%ivisy,

N T raigllie halides interaats with okpar |

metallic oxidos presont in tha oat

alyal to produes !

e¥ychlerids compoundg waleh, in turn, eithap ek B i

aa eatsalyat promotora, op MB87 40 modify ths purely

ohiralesl atats of She masa 88 0 oroduce s mope

aebive ostalyat,
(8) Tas metsllis nalide Eay
high pressurs contact Witk hydropgs

idaa aufing vin commancemsnt of it

and the resqltant Tinelr dividad metal Bay ingragea

the watalztic getivity, or aiterﬂativaly, tha

metallic »allfs may firsi resect wi

metal Broducing the halige sharaof
reduced in the zams Banner,

Huweva:, he prapiae IEplung g

Proved rasult attainsg by tig additicn

halideg To methangl catelvate fs not on

pert of our invantion,

P arofuco our lmprovs? catalysts 1t i= not

fneetz9nry thal the supunt g metallic nglide gadag LEES,

ba reduced by the

Boand adarbon oux-

S 180 43 & gatalygt ..,

1
1
Eh gomg Otnar

+» Thloh may ba

ioa far theg fig
0f matallim !

oun and forms na

2Ny exact walizrt relaiion to ihe ranaining conatitnsaty

of thae catalyzh, Looush tha saeunt of halide sdded ﬂhuulé

brefershly be Jssa fhun ofe vhemicsl aguival ent ol ftha

amotnt 9f priggipal Meiallic gwide Breés00% in She agtoo
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As I1lustretive of our igvention wa will clta
a "mobar of eXamples whick show tha p0aalbles methods of
preparing and smploying the cafizlyst which we have dis-
covared. In order to Ladlests the gfficiengy of our

catalyat typlesl resulis ohbyined by its usa ars glvan

“below, In giving thesa apeclfic axamples 1T i3 our ig.

tention dulg ta thus diaplay she esbalyat effigacy and

by no megng to limit whe geope of owr invention. Modif—

igatilons of the conditions of the reaciion will, of
gouras modlfy the regults,

Por example, an increagsd gpace veloelty pro-

ducesa an ingrazsad itourly yicld =nd sn inoprasaa in opar-
ating pregaure hak the spme affeet. & cnangs in thﬁ tem

perature will slgs affect the rate of ¢onvargion nf tha

gasas to thhanul Likawiaa tha use v pura garhﬁn

_ monozifs as ﬁiatingnlahﬂﬂ fram ugrbon ﬂluxiﬂﬁ or & mix-

ture of tha fwo raaults in an 1nﬁvaasad msthannl

' parcantagﬂ in tae oonfsnaate,

FERANFYS T . _
180 zrama chrumium'nitrata'{Gr{HOE}g-QHEGJ

ars disselved, with héating in 60 o.a, water, Afﬁar_thé

sulntiﬁn has ooelad L0 arews zine ohloride sng DE Zratg

forviec nitrate gre sdded. To tha reaulting ¢old geoluti

100 grams zine ozide are then addad with constant gtizrim

The reﬂulting wat mags 18 neatad in & parcelain avapo.
rasing dish to drynesa gng Shan placsd In & coppay
ervelila in wihlen it ig naat&ﬂ aver g Flslcher burnar 5
drive off the nitrozen porozige fumag.

The materlsl thnam obbsinsd is arushad

aufficiently to pass o 65 meah goraen and to it B.E gra

- 5 .
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L+ zing ehloride dimsglvag in &0 c.c. wabep ard-ﬁﬁdad. Thet
. product thns abtalned hardang sponvaneouely and ig nlive
g groen in eolpr,

[1=3

The. yialds of mathnacl sondansate obtalned

5. witin 5aly eufalzgb when 8 ZeE mrburs cﬂmprlaing 1u~lTw
B. carbon monoxide snd 84-88% hrirozen iy pedgad thepu ]

?; liter of eutalyst gramils=s st s apage valooity of-

8. 80,000.%5,000, al 5 prasgnrs of 2009 pounda par dquarsg
e lnch and st s temperaturs of £00.2p0° o, will be mhont

%10. £00-980 c.a. of condensats PeX heour, wmhich analpees

}ll. B?.ﬁ—&ﬁ.%ﬁ'hy voluma of motnsapl.

i1z, AXAPTE TT ;
%13. 742 Ellograns chromium nibeste Or (Mg lg-9Hs0 |

|14. and 4.2 tllogram ferrig nitrate are gizgolved in 5

=15. literm of watar by hanting in 5 largﬂ porcelain svapop.
1l6. abting dish on = steam patil. 150 zrame sing ahlorida
i17. [which may contiain 0.000%% arsenia} are then dissolvea

18, in tanle aelution.

14, Eaparataly thers i3 made wvp m sudpens fon of i

B3 4.8 zilograms zing 0xids (wpich maw contain traoaa of

le1. volorides and heawy metsls alishtly in sxcsss of U,3,D,
#2.,  Limit) in 11 lisors of water, By svirring this Hug-
.;EE. kargion wall ang Lranking up by hana any lumps that

24, form, a Practleally complate suspension 1y obbzined, Tg

£5. %hls wuapension there ie slowly added mivh vigorong

a6, glivrisg the sbove golution af aalty, 4 thlek pPagty
87. meag iz forued Thish 1a spraad gut ig a bitdln lamar ko
23, dry and hardan, o aocelarats thig Mracass, & turrans
£9. of alr from an elootric fan nay ba allowad o olaw on
%ﬂ.' ihe egorface of the magy, O the 2pllowing dar, tha

31. hardsnas maag ia brosen B o#nd plased lan g farmans cone

- § -
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Rleting of an alupdun tube inglde of walck ia Placed =
egalad gopper vepsel whish gonks ina the zatalyat and thﬁu.
vich 2 surreant af £28 vompoyed of 15-28% corhon
menoxide and A5-T5% hyirogan is pagsed. Tne tmasg is
heated wndil the temperaturs ragistarad vy a prramster
flacad in the seonssr of Hhe copoer wagasl reachag
agpraximetely 350° O, nnd tha hesving eontinuegd ot this?
temparaivrs nnsil niirogen peroxide fumes Axg nn 1ungerj
given off, . :

fan a gosg Rixture comprising 10-50% sarbon |
mencxids and 90-40% hydrogan iﬂ.paﬂﬁEﬂ ovar thig
eztalyad aﬁ & vamperstura of 4ﬂn_;aﬂu C. at & zpaae
veleclty of 20,000-40,000, and at & Pressurs of A200-

3509 ponnds par aguars ineh, from 1.5 B2 2.5 liters of

condenzste par nour par l{iter of contuct mefg, suniys
93.0-97.2% by volume of gatianot, zra ohtzinad,

EXAIOTS TIF

¥hen a ges mivturn somurlging 25% by voluma

earbon dioxide ang 7Ee by wolums ayirogen 15 paspaed qvaﬁ
the cafalyiig maaa'prapuraﬂ a8 dszorihagd in Examplé IZ
&bova, ab & temparabure of 585-400° g, a% 8 apage
welogilty of 20,000-40,200, snd al g Freggure of 5500
poundd per sguara laub, a rierd ot E.0-%,0 1tters of
cendansate mer hopr por litéf 6f zatalysgt, saaly=ing
85% by volume of mathanol, ig obtained, .

T6 w111 b noved thab in Zoin of the herein
dagoribed snegifio examplag, tha cavalyat mass, ag .
finelly oraparsd for was, comprisas sigs gxijg, chromiumE
oxida, iren oxids, ang zing ehloride, Iy “he casa of ‘
Szarpls ¥, the Ritrataa of curomium and iron garo dg- :

“Omposad Lo the oxide by sinple heating of the dry mags,

In the gnam af Hrmmple II, thig radustion wop sucomplished

e
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A
hy mazng of a miziure of cwrhon monoxifds ang hydrogan.
Tha affact on the composition iz the gsma Lo hoth
fraatmanba.

Broad oluimg relaiing So the usz of mizturas
cf dlfficultly redaoiblys ozides with oxidea of iron
grougy matels ang matallic halldes as, wothanel cﬁtalgsts
nave baen sroasentad in owr Sarinl Applicatiton

Aanes oniy speoific vlalims are

pragantad noraeiir,
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Wow having deseribed our inventlon we clainm
the following a3 now a9d povslse

1. A methaunl eatalyel inliielly comprising
Binc oxlde, abtromium oxlfa, iren oxide and zinc
shlorida,

T

. 4 methanol catalyst prepared by combining

45003 grams siae oxida, TEID grame gnromlum nitrote
fﬂr{HDE}E - &HED}, 2300 gramz ferric nitrate and 450
880 grams #ine ehlorlde in sguweous mizlure, and ponvert-
ing the nitrates %o axidag.

F. 4 mebthanel catalyss praparad Lk cﬁmbining

B6.7-BY.0p zine oxide, 4B.9-43.9% chromium nitrate

fﬂrfﬂbﬁlﬁ'mﬂﬂﬂl, 25,5-26,1% ferric nitrate, and 4.89-2.7%
zina onltorids in sgucouny nixturse, and oonvarbing Tl

Attrates to oxidas.

4. A progess for the praparation of a wathapol
gatalyat which comprises adding an agquesous solubion con-
#igting of chromium nitzabe (Cr{lily)n*9Hp0), ferric
nisrata and sioo ehloride to =n sjuaoua saspepslon of
sine oxide, obbtuining tne resultanl mixiurs in the form

of a dry bardened mags, and heating tas said mass bo

convert ina nitratee %o oxides.

-8 -
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'maunanul wiigh femprised pessing a mixbure of bydropen

28,
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b, A progegs for the preparstion ogf 5 mathanél

cebalyel wniah comprises s33ing an aqueous soludion i

conalating of 48,9-4%,9%% ehromiug nitrate fLrEHGﬁ] v f
9H D}, 23.6-25.1% ferrio nitrate and 4,8.5, 7% mine cnla»
ride to an aqdesous suseanaion conbalning 26.7-87.3% i
zine oride, obtsinlng the reanltent miviurs in Lhe form

of & hardensed mass spd hanting the g9id maps in s

aurrant of hydrogen o o temparature of ApProximeialy é
B80% 0, until mitrogen puroxids fumes are neo longar
glven off, | i
B. A proogss for the preodection of aynthatie

mathangl which esmprises orgelng a_mixﬁura of hydrogen i
and oxidas ¢f garben at a oregsurs in axeass of 2000
pounda perjaquar& inch anﬂ‘at &.tanmaratura above 250° 0L
gver a natalyst 1nitially comeriging zine xide, chramiuﬁ
aziﬂa, irod opxlfa, and zinn chlnrida, oooling the
raaqtaﬂ 2ages, and ranuvering tne resultant methanol,
T. A DIGG&SS for the vrodurtion uf aynlheiia E
1

and cxidee of carbon st a prasaura in exeags of 2000

poundy ﬂar gquare inoh zng at a Temparature to #85-

420% o, uv&r & uatalyat 1nit1a113 unmprialng Eing axida,,
sitronium oxide, 1ron uziﬂa, and 5ine cﬁlnriﬁe‘ aoaling

th& reacted gasss, and raeavﬂring Ea resultant mﬁth&nﬂl{

- 3 -



