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Improvements in Catalysts for

ClouruEroisr, SorvEsds CORPORA-

We,
T10%, a corporation ofgenised and exissing
under the laws of the State of Maryland,

United Stutes of Ameriea, located at

Tere Haute, Vigo County, BState of
Indiana, TUnited States of  Americs,

(Assignees of Jomy Cavr®ELD WOUDRUFF,
& citizon of the United States of Amerioa,
of 1526, Soulh Sixth Street, Terve Haute,
Vigo County, State of Indiana, United
Stptes of America, and Gzover Proom-
FIELD,
America, of 1506, South Center Btreeb,
Terrc Haute, Vige Counby, Btate of
Indiana, United States of Amesica), do
heroby declere the nature of this inven-
tion and in what manner the same 13 0
be performed, to be parbicularly described
and azcertained in and by the following
ghatcment 1 —

In Specificalion No. 271,840 is deseribed
an improved eatalyst for methanol pro-
duction comprizing one or more difficultly
raducible metal oxides, me or more easily
reduaible metal oxides and o metal halide,
and & process of preparing methenol
employing the said eotalyst, and {he
present invemtion I8 sm improvement in
or modification thereof.

The present invention consists in the
preparation of an improved mefhanel
catalyst of the kind deseribed aud claimed
in Bpecification No. 271,840 and eompria.
zina oxida, chromivm oxide, iron
oxide and wluc chloride.

We have found that a catalyst of the
above ecomposition has ecerbuin  peeulier
properties which impart thereto com-
mereial characteristics of vmtsual merih.

The invention aleo comsists in  the
improvement or modifieation in the pro-
coss for the preparation of & methanol
gabulyst as deseribed and claimed in our
parent British Applicstion No. 271,840
which comprises adding an aqueous sabr-
tion consisting of clvomium  nitrate
(Ce(R0,),.0H,0), forrie nitrate and zine
ehlorida t6 an aqueous suspension of zine
oxide, obtaining the resulfant mixture in
the form of a diy hardened mass, and

heating the said mass to convert th

nitrates lo oxides. . . ) .
-The invention further econsiste ™ a2
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COMPLETE SPECIFICATION. -

8 citizen of the United States of -

PATENT SPECIFICATION

Synthe%;ie Methanol Production.

methed of produsing synshetic rmethancl
as deseribed and claimed in Specitication
No. 271,840 which comprises passing a
mixture of hydrogen and oxides of sarbon
at & pressura in exeess of 2000 pounds per
gquare inch and at o temperature above
260° €. over a oshalyst initinlly eompr:s-
ing gine oxide, ehromium oxide, in
oxide and zine chloeide, cooling the
reasted gases and recovering the result-
ing methanol.

To produce the improved catalysts of
the present Invention It Is mot nceessary
that the amount of zine chloride added
hear any exaet welght relation to the
remaining  constiuents of the catalyst,
though the amount of halide added should
praferably be less than that whieh i=
chemieally equivalent to the amount of
the mztallic oxide present in the largest
molecuiar proportion in the eetalyst.

Ag illustrasive of the present inventiom
a number cf examples will be eifed which
ghow the possible. msthods of preparing
and employing . the eatalyst which has
been discovered. In order to indieate tha
effiefency of this eatalyst tyvpical results

obbeined by i use are given below.
Medifications of the conditions of the
resclion will, of course, modify the
resulis.

For example, un inereased  space
veloeily produses en inereased howrly

yisld and an increese in operating pres-
gure has the same effect. A change in tho
femperature will aleo efoct the rate of
_eonversion of the gases %o methanol,
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Likewise the vse of pure carbon monoxide

" as distingunished from ocarbon diexide or a
mixture of the two resuls in an inercased
mebhanol persentage in the condensate.

A catalyst prepured by combining 26.7
to 27.3% zine oxide, 429 to 43.0%
chrominm nitpste (Cr(WO0,),.0H,0), 25.6
to 28.19% ferric nitrate and 4.8 o 2.7%
zine ohloride in aqueons mixture snd coo-
verfing the nitrates fo oxides, has desi~
able properties: ~The exasmples deseriba
the preparation and use of typical eatalyst
mixtures of such e eotnporifion.
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ing in 60 e.c. water. - Affer the solution
has cooled 10 grams wine obloride and 26
gramg forie uitrate are added. To $he
resulfing ecold solubion 100 grams zine

- oxide are then added with constant sbir-

ring. The resulting wet mass is heated
in a porcelain evaporating dish to dryness
and then placed in @ copper crucible in

which it is heated over a Fleteher buruer

to  drive
fumes.

The material thns obtained is erushed
sufficiently to pass o 65 mesh sereen and
fu it 8.2 grams zine chloride dissolved in
B0 e.c. water ore added. The produch
thus ohtained hardens sponbencously and
iz olive green in eolome

The yields of methanal condensate
obteined with this catalyst when o gas
mixture comprising 16—179%  cazhon
menoxide and §4—83¢ Thydvogen is
papsed through 1 liter of embalysi granules
at 2 space veloeity of 20,000—75,000 ab u
pressure of 2000 pounds por square inch
and ab @ temperature of 400—420° C. will
ba ahout 400.—050 c.c. of sondensabe per

offi the nitroger peroxide

bowr, which analyses B87.6—85.4% by
volume of methanol.
Bxaxpro IL
7.2  Idlogeams  chromiwm  nifrate

Cr(N0,), 98,0 and 4.3 klograms ferric
nitvete arve dissolved in 5 libers of water
by heating io a large porcelain avaporad-
ing dish on a sbeam bath. 480 o B20
grams zino cohloride [which mey .contoin
0.0002%, argenic) ave then dissolved in
this solukion.

Separately there s made up a suspen-
sion of 4.5 Lilograms zine oxide (which
may confain traces of chlorides and heavy
metals slightly in excess of U.8.%. limi)
in 11 liters of water. DBy sthring this
suspension well and bresking up by hend
any lumps thet form, a practically com-
plete suspension is oblained. To 4this
sugpension there is slowly added with

- vigorous . stirring the above solutlom of
-galba, A thick pasty mass is formed which

is spread cut in a thin laver to dry and

harden. To agcelerate this process, a eur

rent.of air from an eleetric fan may- be
sllowed fo play on the surface of the
On the- following day, the
hardened mass is broken up end placed

-in @ furnace econsisting of an alundum

tube inside of which is Placed a sealed

. copper vessel-which conbuins the cabalysk
- _ and through- which » current of hydrogen
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gas or u gas compesed of 15—259, car-
bon monozide and 85—75% hydrogen is
pessed, The mass i heated undil- the
temperature registered by o pyrometer
placed in the centre of the copper veusel
resches approximately 350° -C. and. the
hoeting eonbinwed at this {emperature

herein’ deseribed  specific  examples,

“to exides. .

until- nitrogen peroxide fwmes ere 0o
longer given off.

When & pges mixtare coupeising
i10—609, carbon mnonoxide and 90—4009,
hydrogen is passed over (his catalyst at a
temperaturc of 400—420" . at a space
velocity of 20,000—40,000 and at a pres-
sure of 8200—-3500 pounds por square
inch, from L.5 to 2.5 libers of condengatc
per hour per liter of conbach mass, analys-
ing 98.0—97.9% by volume of mothanol,
are obtained.

Exawrrn HI

When & gas misturs comprising 259%
by volume earbon dioxide and 75% by
volurne lydrogen is passed over the
eatalytic ags prepared as deseribed in
Fxawple II above, at & tempersture of
385—400° C. aof a space velocity of
20,000—40,000 and abt & pressure of 3500
piinds ‘per agnare ineh, a yleld of

-
o
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2.0—4.0 liters of condensafe per hour per -

Litér. of ecatalyst, anslysing 65% by
volume of pefhanol, is obiained. :
1t will be noted that in bath of the
the
catalytic mnuss, as finally prepaved for use,
comprises zine omde, clwominm mxides,
iron oxide, and zine chloride. In the easec
of Bxample I, the nitrates of chromium
and fron were decomposed to the oxide by
gimple heabing of the dry mass. In the
ease of Fxample II, this reduetion was
accomplished by means of a mixture of
carhbon monoxide aund hydrogen. The
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effeal on the composition iz the same in |

both tresbments.

Broad claims relating to the vse of miz.
tures of difficultly reducible oxides with
oxides of iron group metals and. metallic
halides as methanol catalysts have heen

- presenbed fn cur Specifieation Mo, 271,840

hence only speeifie claims ara presented

_ hergin.

Having unow partieviarly described and

apdertained the nature of cur said inven- .

tign and in what manner the same is to’
. be  performed, we declars that what e
clbim 8 —

1 Ax improvement or modification of
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the improved methenol eatalyst deseribed ..

and olaimed. in our parent British Appli-
cation No. 271,840 which copsists in eom-
bining =zine oxide, ochrominm nitrate,

favrie nitrate and zinc chloride in aque- 120
ous sdmixtare snd .eonverting the nibrales -

2.-DPreparation. of a methenol eadalysh

_ ag elsimed in Olaim 1, by combining 4500

grams of zine oxide, 7200 grams chromium
nitrate  {Ur(KO,),.9H,0),
ferric nitrate and 450 bo B820. grams zine
chlovide In aqueous mixbure and convert-
ing the nitrates to oxidés. -

8, Preparation of 2 methanol ;;a.{;;ﬂyst

4300 grams .
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279,078 3
according tw Claim 1, by combining thetic methanel desceibed and claimed in
96.7—27.8% rine oxide, 42.0—48.99; our Darent Britich Application Na. 33
chromivm.  nitrate Or(NO,),.95,0), 271,840 which comprises pessing 4 mix-
95.8—-26.19, forrie vitrate, and 4.8--3.79, furc of hydrogen and oxides of cazbun af

5 zine chloride in sagucous mizture, snd eon- & pressurc in excess of 2000 ponnds per
vetbing the nitrates to exides. squars inch and b o tempersbure ahove

4 The modification or improvament in  250* O. over a catalyst initially comprls- 40
the process for the preparation of a ing xine oxide, chromiwm oxide, irpn
methonol  cabalyst as  deseribed and omide, and wznc chlovide prepared as

10 claimed in our porent British Applicstion claimed in Claims 15, cooling the
No. 271,840 which comprises adding an reacted gases, and reeovering the resultant
aqueous solubion consisting of chrerpinra mcthanol. 45
nitrete  Cr(NO,),.9H,0), femic nilrate 7. A yrocess for the production of
and uine chlorvide to un aguecus suspen- symihetic methonol as claimed in Claim &,

15 gion of zinc oxide, obtaining the resultant which comprises passing a mixbure of
mixbure in the form of a dry hardened hydrogen end oxides of cerhon at a pres-
mass, and hepting the said mess to converh sure of 2000 o 8500 pounds per squave 50
{the nitrates to oxides, inch and ot & temperature io 385—420° C.

5. A process for the prepsration of a ovar & patalyst initially comprising zine

20 methanal catalyst s claimed In Claim 4, oxide, ehromium oxide, iron oxide, and
which comprises adding en aqueous solu- zine ghloride prepared as claimed in
tion consisling of 42.9—48.9% ¢brominm Claims 1 to &, cooling the reacted gases, 53
mitrate  {Cr(NQ,),.9H.0), 25.6—20.1% and recovering the rusultant methanol.
fervie  uitvete and  4.8—2.79% zine 8. The improved methanol catalyst

95 chloride to an aqueOns suspension  oON- gomprising zine oxide, chromium oxide,
taining 26.7--27.39% zine oxide, obtaining iron oxide and zinc chlovide when pre.
the resultant mirture in $he form of & pured by the process of Claims 1 to 4. B0-
hardened mass and heabing the zaid mass g, The improved process for the produe- :
in @ current of hydrogen fo a temperature bion of synthetic methenocl substantizlly

%0 of approximetely 350° C. undil nitrogen a8 hereinbefore deseribed.

peroxide fumes are no longer given off.
6. The improvement in or modification
of the process for the production of syn-

Dated this 20th day of April, 1927,
MARKS & CLERE.
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