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PROVISIONAT, SPECIFIGATION.

fmprovements. in. the Mannfacture and Prodnction: of Organie
Compounds from Oxides of Carbion and Hydrogen.

1, Jaurs Yars Jouwsow, a British Sab-
jeet, of 47, Lineol’s Tnu TMelds, in the

County of Londen, Gentleman, da. hereby-

declare the nature of this invention (which

hag been commumicated to me from abroad:

by I. G. Farbenindustrie Aktiengesell-
schatf, of TFrankfort-on-Main, Germany,

& Joink Stock Company. organized wmder

the Laws of Germany) to be as follows.:—

It is already known that organie pra--
ducts containing oxzygen. as. well as. such-

as are free fromr the latter, may he
obtained from oxides of carbion and fram

example methane, hy catalytic reaction.

A large variety of catalysts suitable for:

this purpose have already been. described

the iron group,

Diffieulties "are however encountérsd .

when working with catalysts comtaining
the elementy of the 8th group, especially

- when using large quantities of catalysts:
- and when working under pressure, since.
very often the desired. reaction does nat:

take place but leads very considerably to
the formation of methane.and to. the

. depesition of carbon.
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" .8th group,

Moreover, it is known,
diffieulties as -the evolution of. methane

and the deposition of carbon may he

avoided, in effeting the treatment with
catalysts, containing besides

fizst  sub-group of the periodic system,
singly or as mixzfures or alloys, smmall

quantities of other elements, especially -
_those -of the iron group, or comipounds.
- thereof, and substentially in the absence

of carriers of low heat condustivity,

My foreign correspondents. have new
found that- when using catalysts. contain-
ing snbstantial amounts of elements of the

nickel, smgly -or together with other

additions, the said elements may be nsed
ever in such quantities as exeeed +he.
_ zmount of the. fistnamed mefals, in so.
-far as geseous mixtures are employed, at

Pressures of more than 20 atmospheres in
which the proportion of hydrogen or
methane or. .of. another gas, rich in

hydrogen exceeds that of the ecarbon

- [Price

i

that such

) Copper,..
- gilver, gold, which are elemeniy of the

preforably ivem, . cobalt, or

meonoxide,

carriers of low heat, condmetivity, 'These

catalysts- may - alsocontain elements. form--
ing difficulily - redicible. oxides, such as

zing, magnesium, alwmininm, chrominm,
molybdenum, tungsten, uraninm, man-
ganese. and the like or compomnds thereof;
m.small amounts ot exceeding 5 per cent.
The presence of alkali metals. in the
cafialysts. iz of special advanfage. - Quanti-

ties- of 1 per cent. or even still less. aze.

suffielent to inerease the activity of the
cafalysts very considershly.

The_cabalysts. may be prepared in. many-

different ways.  Thus they may be.pre-
pared from the. oxides hy carefully heat-
Ing the nitrates, but the compenents
concerned can alko be_precipifated jointly,
from solutions in the form of hydroxides,
catbonates or the like, i necessary in the
presence .of a. earsier such as ashesios,
pumice or the like. followed by a good
washing ;' moreover, the
hydroxides and the like may be intimataly
mixed and then introduced into the com-
tact chamber afiér previous reduetion if
Tequired.
highly porous eatalysts are obtained by
using ferrous- © and’ ferricyanides. I
oxides. of carbon are present in.a greater
amount than 25 per eent of the hydrogen

contained in the. gaseous wmixture, the.

catalysts must be free from cadmimm or
thalliom.

- Operation  with
deseribed . composition leads under suitable
conditions of reaction, hesides the forma-
tion of valuable gassous, iquid, and sclid

- hydrocarbens, to lazger or smaller guanti-

ties of products contaiming oxygen, such
as aloohols, acids, esters, kelones, fats
and the like.
at temperatures below 820° Centigrade, a
considerable amount of ethyl alaechol,
besides. other organie’ veaction products is
formed. S

Besides ethyl alcehol, varying quanti-
ties of methyl alcolel, higher alcohols
and . of the products already mentioned,
are. generally” formed. The separation of
the ethyl alochol.from the reaction pro-
ducts. is very simple, sinee the reaciion

Tn such a case it is alo.
possible te opérate im the presence of.

oxides or

Vary officient and wusually

Tspecially when working

 Aiceii D Wey 18,1928, ol vkiss o - FVT,808
Complete-Left : Feh. 2, 1928, '
- Gomplefe.Acoapled : Aug. 19, 1929;
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prod{ct?“}sua]ly seps:_,rawf“lgef:;i_ﬂ_;’qa “bwa- layers;
the upper cne .containing hydrocarbons

besides higher aleohols and fhe like, the

Tower omne ethyl aleohol, and small
amonnts of higher alechols. The pro-
duction of aleohols other than ethyl
aleohol, and also of the  hydroearbons,
may be extensively reduced by a switable
choice of the worling conditions and the
catalysts.  Conversely, when larger pro-
portions of beénzine in relation ' to sthyl
aloohol are desired, the yield of the

. former may be inéreased, for example, by

the addition of substances to the catalyst

capable of splifbing off water, by means -

of which the alvohol formed is dehydrated
to liquid hydrocarbons, through the stage
of ethylene. The methods kmown for
building up of compotnds from gases by
catalysis, especially from carbon mon-
‘6xide and hydrogen, such as operating, in
a cycle, the preliminary purification of

~ the gases, the separation of the reaction

products by cooling and for by adsorbent
masses and the like may naturally also be
applied in the process according %o this
inveniion. - - _
- The starbing waterials may_consist of

-

the most diverse gaseous mixbures, such.

as water gas, producer gas, or mixtiires
thereof snd may, if necessary be provided
with an addition of carbon monoxide or
hydrogen or other gases. Yet hydro-
carhons or far oils and the like may be
subjected to incomplete combustion with
oxygen or mixtures of oxygen and steam,
and the resulting gases may be employed

. after purification and, when desirable,

after parts of the carbon monoxide has
been catalytically converted by means of
sbeam. The relative proportions in which
the carbon oxides and hydrogen or hydro-
carhons rick in hydrogen may be present
in the reaction gages, moay vary within
wide limits. Vet it is of particular
advantage to employ gaseous mixiures,
containing in proporbion of oxides of

" parbon, which is less tham 25 per cent of

- 80

als}

60

the hydroger present.

On lowering the pressure, the amount
of compounds confmining oxygen com-
prised in the reaction product is
diminished and finally ot ordimary
pressure the amount thereof is mil or only
very small. = The products containing
oxygen copsist. among others to a large
degree of esters boiling between 150° to

'300°, which are very-suitable for nse as.

selvents or as plasticising agents.

Very valuable fats and waxes may be
recovered from the fractions of high
boiling point range. The liquid hydro-

_ carbong and the alcohols may be employed

a3 engine fuels. . The gaseous reaction
products may be extracted from the gases

by strong cgooling, adsorption with,.?g.ﬁili.ve_ .

“charcosl or by washing with wash oils
and, if desired, may be converted by
further treatment, imbo alechols or even
into liquid hydrocarbons. They may also
be used as illuminating or heating gases
and the like.

The following Exzamples will further
fltugtrate the nature of the invention bub
the invention is nob restricted to the
Exzamples. The parts are by weight.

Exawriw 1.

1 part of fexric nitrate, 2 paris of
cupric nitrate and 0.1 part of potassium
carbonate are depositied on 10 parts of
pumice stone, by evaporating their con-
centrated - solution, and the mitrates are
decomposed by a brief ecaleination. "This
catalyst is reduced in a tube ab 300°
Centigrade for 10 hours, at ordinary
pressure, in a current of hydrogen,
wherenpon a mixture of 32 per cent of
.carbon monoxide, 64 per cent of hydrogen
and 4 per cent of mifrogen is passed over
it in the same tube at 200 atmospheres
and ‘at 350° Centigrade. The reaction
gases deposib an ojl conbaining higher
‘hydrocarbons, alcohols and esters and
sals0 “en. aqueous condensate eontaining
fower aloohols and fabty acids. Con-

siderable quantities of hydrocarbons of

fhe benzine type are recoversd irom the
residual gases by adsorption with char-
coal, The catalyst retains its activity for

a lopg period without any eppreciable

amount of carbon being deposited.

Exavpie 2.

4 pars of ferric nitrate and 1 part of
cupric nitrate are dissolved in water, and
precipitated with a 10 per cent solution
of potassium carbonate. The precipitate
is filbered by smction, washed several
times and dried at 150° Centigrade,

_ Exhaustive washing is undesirable, the
presence of small quantities of residual
alkali being beneficial. -

ver this catalyst, which may also be
distributed on pumice, a mixture of 32

‘pet cent of earbon monoxide, 64 per eent

o hydrogen and 4 per cent of nitrogen
i passed in circulation, under the con-
‘ditions specified in Example 1. In this
case. also, the residual gases deposit an
oil" - containing  higher hydrocarhons,
4leohols and esters, and an agueous com-
densate containing lower alcobols and
fatty acids. Abundant guenmtifies of
hydrocarbons of the benzine type are
further extracied from the residual gases
by means of adsorption with charcoal.
The contact retains its activity for a long
period, without any appreciable con-
tamination with deposited earbon.

. Similar results are obtained, according
$o both the preceding Examples, on sub-
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stititing pathon Hoxide
monoxide, =~ S
A solution which contains 12 parts of

" from, 2 parbs of zine and 12 parts of

copper, in the form of thelr nilrates is
precipitated with potassium earhonate,
the resulting precipitate being extensively
washed and dried. About-3 lifres of the
resulting catalyst are charged into a
copper-limed catalyst ftube, a gaseous
mxture containing 20 per cent of carbon
monoxide, 8 per cent of methane, 70 per
cent of hydrogen and- 2 per cent of
pitrogen (freed from carbon dioxide and
sulphur compounds in the wsual manner)
heing then passed, st the rate of 4 cubic
metres: per hour, over the catalyst at a

-+ temperature of 240° Centigrade and under
20

& pressure of 300 atmospheres. On cool-
ing the reaction gases n a pressure
separator, cooled to ordinary -temperature,

‘agtive charcoal in +the rear of the

BT I '-:-z;’.'- T T i,-,:?.:a:-'(-r‘~ ERITE |
a figmid 'is obtained which consists of two '
iayers, the upper one consisting chiefly of .
hydrocazbons, whilst the lower ome con- 25
tains about 30 to 40 per cent of ethyl -
alcohol, together with water. The catalyst
may be employed for a long time without
losmg its efficiency. .

By interposing a vessel charged with 30

separabor, benzines may be recovered from
the reaction gases hy means of adsorption.
In a single passage over the cafalyst,
the whole of the cazbon monoxide is con- 35
verbed into organic produets.  After :

" addition of a suifable amount of water-

gas, the remaining gas is again passed
over the catalyst by means of a cirealation
pump. - 40
Dated this 18th day of May, 1928. :
. JOHNBONS & WILLCOX,
47, Lingoln’s Inn.Fiélds, London, W.C. 2,
" Agents.

COMPLETE SPECIFICATION. -

Improvements in the Manufacture and Production of Organic
Compounds from Oxides of Carbon and Hydrogen.

I, Jamms Yare Jouwsow, a British Sub-

ject, of 47, Lincoln’s Inn Fields, in the
County of London, Gentleman, do hereby
declare the nature of this invention (which
has been communieated o me from abroad
by 1. 6. Farbenindustrie Akdiengesell-
schaft, of Frankfort-on-Main, Germany,
a Joint Stock Compsany organizéd under

.the Laws of Germany) and in what

manner the same is to be performed to
be ‘particularly deseribed and ascertained
in and by the following statement -—

This invention relates to the production
‘of valuable organie compounds, in par-
ticular such as contain  oxygem, for
example aleohols smeh as ethyl alechol
and methanol, acids, esters, ketones, fats
and the like and also hydrocarbons.

"~ It is already known that organic pro-
ducts conteining oxygen as well as those
which are free from the latter, may be
obtained from oxides of carbon and from
hydrogen or gases rich in hydrogen, for
example methane, by catalytic reaction.
A large variety of catalysts suitable for
this purpose have already been described,
as well as such as contain the elements of
the iron group. Thus the production of

" organic compounds containing oxygen,

either alone or in conjunction with hydro-
carbons has been proposed by the reduc-
tion of oxides of carbon.with bydrogen
under diminished, ordinary or slightly

elevated pressure of wp to ~ aboub -

20 atmospheres and abt an elevated

temperature while operating at tem-
peratures - below 300° Centigrade and
employing a catalyst consisting of fron
with small addifions of oxides or :
hydroxides of the alkali metals or allzaline 80
earths, the said catalyst being used alone
or in conjunction with other snbstances,
As an example of a cafalyst suitable for

‘application n the sald process iz men-

tioned a catalyst obtained by producing 85 :
& precipitate from an aqueous solution ;
containing . ferric. nitrate and cuprie
nitrate in the - molecular ratio 2 :1 by
means of dilute: catstic soda solution and -
washing the " precipitate thus obtained 90
until it is free {rom nitrate and still con-
tains 0.82 per eent of sodinm hydroxide,
when dried, the said catalyst being then
reduced with hydrogen for 64 hours at :
350° Centigrade. It has further been 95
proposed in Specificaiion No. 2306 A.D.
1914 to hydrogenise carbon compounds,
including the oxides of carbon, by treat-
ment with hydrogen in the presencé of a '
catalytic agent consisting of an intimate 100
mizhore of eithér iron, nickel, cobalt or
copper with a compommd contalning-oxy-
gen. characterized by being or confaining ox
giving tise t0 high melting and diffienlily
reductble oxides or oxygen compounds of 108
weak basic or neutral or acid character,
tungstates and selenates of the alkaline
earth and of lthium being mentioned as
examples of such compounds. :
Difficulties. are however encountered 110 i
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very often the desived reaction does not:

take place bub leads to a considerable
extent to the formation of methane and
. to_the deposition of carbon.

Moreover, it is %knoown, that such
diffieulties "as the evolution of - methane
and the depesition of carbon may be
awoided, in effecting the " treatment with
containing  besides  copper,

first sub-group of the periodic system,
singly or: as mixtures o alloys, small
quaptities of other elements, -especially
those of the iron group, or compounds
therecf, and substantially in the absence
of carriers of low heat conduchivity.

My foreign correspondents have now

found that when wsing catalysts of the

aforesaid character substantial amounts,
even amounts exceeding the quantity of
copper, silver or gold may be present of
elements of the 8th group, preferably irop-
cobalt or nickel, singly or together with
other a.ddltaons, provided that gaseous
miztures are employed, at pressures of

more than 20 atmospheres in which the.

proportion of hydrogen or methane or

other pas. rieh in hydrogen,  exceeds that

of the carhop monoxide. In such a case
it is possible also to  pperate in the
presenge of carriers of low heat con-

_ dugtivity. These catalysts may also eon-

" tain elements forming d}fﬁcultly reducible
omdes, smch  as  zmne, magnesium,
aluminipm, chromium,  molybdenum,

tungsen, wrenium, manganese, -and the-
small-

- like: or ecompounds thereef, in

" amounts nob exceeding 5 per cent, The
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presence of alkali mefals in the catalyss
1s of -special advautage. Quantities of 1
per cent or even still-less are suffcient to
- ingrease the acd:lmty of *the catalysts very
epnsiderably.

The: catalysts may be prepared in many
different ways, Thus'they may be pre-

pared from the oxides hy carefnlly heat- -

. mg. the nitrates, but +he componenis
concemed- eax also be precipitated jointly,

from solutions in the form of hydroxides, -
if necegsary in the |
presepce. of a carrigr such as aghestos,
<> -pumice, or the like, followecl by a good

qr -
hyd‘somdes and-the lilke may be mttma,tely-

cathonates or the like,

washing ; - moreever, *the - oxides
mized -and thepn m‘a:p&qeed_mto the con-
tact chamber after previoms redughion it
v -requited. . Very efficient and usually
highly porous catzlysts are obtained by
usigg  ferrogyanides and  ferrioyanides.

If oxides of eazhon  see- present in o

greater amoun}- than 25 per cent of ‘c.]le ;

hydx,ogen conta,mesi -in. i;he
mixture, the catalysts ‘must however be
free from cadmium or thallium, -

Operation ~ with cafalysts of the
dgscribed composition leads under suitable
conditions. of reaclion, besides the forma-

" gaseons

tion of valuable gaseous, ligwid, and.solid-

hydrocarbons, to latger or smaller quanti-
tles of products containing oxygen, such
a5 aleohols, acids, esters, defones, fats
and the like.
at temperatures below 320° Centigrade, a
considerable amount of ethyl aleshol,
besides other organje reaction products is
formed.

Besides ethyl alcohol, varying quanii-
ties .of methyl alcohol higher aleohals
and of the products already mentioned,
are generally formed: The separation of
‘the -ethyl alechol from the reaction pro-
ducts is very simple, since the reaclion
products -usually separate into two layers,
the upper one coniaining hydrecarbons
bezides higher aleohols and the like, the
lower - one ethyl alechol, and small
-amounts of higher aleohols, The pro-
‘duction’ of aleohols other than ethyl
alcohol, , and also of the hydrocarbons,
may be extensively reduced by a suitable
choige -of the worldng conditions snd the
catalysts. Conversely, when larger pro-
portions of benzine in relation to ethyl
aloohol” arve desired, the yield of the
former may he mcreased ior example, by
addition of Substances to the eatalyst

of which the alechol formed is dehydrated
to liquid kydrocarbons, through the stage
of- ethylens.

The methods. known for.

Especially when working

0
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capable of splitting off water, by means.

building up compounds from gases hy 105

catalysts, especially from ecarbon mon-
o:ande and hydrogen such as opersting in,
&t cycle; -the preliminary purification of
thie, gdses, the sepayation of the reaction

pmducts by ecopling and for by adsorbent 110

masses aud the like may naturally also be

- applied-in the process aceording to this.

invention,
The starting materiald may consist of

ag water pgas, producer gas, or mixfures
thereof and may, if necessary be provided
with an addition of carbon monexide or
hydrogen or other gases. Yet hydro-
earbons- or tat oils and the like may be

oxygen or mixfures of oxygen and sbeamn,
and the resulfing gases may be emplayed
after. pusification and, when desirable,
after - part of the ecarbon momoxide has

been oatalytically converted by means of -

steamy, The relative proportions in which
the carbon oxides and hydrogen or hydro-
carbors rich in hydrogen may be present

iq“i;hel- reaction . gases, may vary within :13(5\__

the most diverse gaseous mixtures, such 115

126
subjested to incorgplete combustion with .

125,
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Twile limits,  Yet .16 is -of parbieniar |

advantage to employ gaseolis mixtures,
containing - proportion of oxides of
carben: wiich is less than 25 per cent of
the  hydrogen present, cadmium or
thellium bein present in the catalyst
if desited. : o :

On lowering -the pressure, the amount
of compounds containing oxygen com-
prised in  the reaction product is
dimipished and fmally &t ordinary
-pressure the amount thereof is nil or only
very small. - The produets - containing
oFygen consist among others fo a large
degree -of esters boiling. between 150° {o
800° Centigrade, which are very suitable
for use as. solvents oras plasticising
-agents. S o ,

Very valuable fats and wazes waay be
recovered from the fractions eof high
‘boiling point range.- The liguid hydro-
cearbons and _the alcohols may be employed
as engine fuels, = The gaseows reaction
_products may be extracted from the gases

y sirong -eooling, shsorption with acfive
tharceal or .by washing with wash oils
and, if desired, may he converted "by
further treatment, fnfo alcohols or even
inbo liquid hydrocarbons.
be used as ilumrinating or heating gases
and the tke. - “- -

The following Examples will further
illustrate how the said mvenition may be
carried out in practice, bub fhe invention
is not restricted to these Examples, The
parts by weight.

Exawrere 1.

1 part of ferric nitrate, 2 parts of
eupric nifrate and (.1 part of potassium
carbonate are deposited on 10 parts of
pumice stone, by evaporabing their con-

* centrated solution, and the nitrates are
decomposed by a brief calcination. This
catalyst is reduced in a tubs at 300°
Centigrade for 10 hours, ab ordinary
pressure, in a current of hydrogen,
whereipon a mixture of 32 per cent of
carbon monoxide, 64 per eent of hydrogen
and 4 per cent of nitrogen is passed over
I In the same tube at 200 atmospheres
and at 350° Centigrade. The reaction
gases deposit an ol containing higher
hydrocarbons, alochols and esters, and
also an agqueous condensate containing
lower alcchols and fatty acids. Con-
siderable quantities of hydrocarbons of
the benzine tupe are recovered from the
residual gases by adsorpion with char-
coal. The catalyst retains ite activity for
a long period of time without any
appreciable amount of carbon being
deposited. .
Exaverr 2.

4 parts of ferric nitrate and 1 part of
cupric nitrate are disselved in water, and
precipitated with a 10 per cent solution

‘Tnonoxide,

They may also -
“iron, 2 parts of zine and 12 parts of

of potassizm carbonate. The precipitate
iz filtered by ‘suction, washed seversl
times and .dried ab 150° Centigrade.
Exhaustive washing is undesirable, the
presence of - small “quantities of residual
allkali being beneficial, :

Over this catalyst, which may also be
distributed oh pumice, & mixiure of 82
per cent of carbon monoxide, 64 per cent
of hydrogen and 4 per eent of nitrogen
is passed in cirenlation, wnder the con-
ditions specified ‘in Example 1. In this
case also, the residual gases deposit an
oil  eontaining higher  hydrocarbons,
aleghols and esters, and ‘an aqueous con-
densate contalning lower alcohols and
fabty acids.  Abundant quantifies of
hydrocarbons of the henzine typs are
further exiracted from the residiual gases

‘by- means of. adsorption with charecal

The catalyst retains its activify for a long
peried of time, -without any apprecisble

_contamination with deposited carbon.

Bimilar resulbs . dre ohtained, according
to both the ‘préceding Bxamples, on sub-
stituting carbon dioxide for the carbon

" Exawere 3. -
- A& goletion which contains 12 parts o

copper in the form of their nitrates is
precipitated with pofassium  carbonate,
the resulting precipitate being extensively
washed and dried. About 3 litres of the
resulting  catalyst are charged Into a
copper-lined catalyst tube, a gaseous
mixture containing 20 per cent of carbon
monoxide, 8§ per cent of methane, 70 of
hydrogen and 2 per cent of nitrogen, freed
from carhon diozide and sulphur com-
pounds in wuswal wmanner, being then
passed, at the rate of 4 cubic metres per
hour, over the catalyst at a temperature
of 240° Centigrade and under a pressure
of 300 atmospheres. On cooling the re-
ackion gases ih @ pressure separator, cooled
to ordinary ’ femperature, a liquid is
obtained which consists of two layers, the
upper one consisting chiefly of hydro-
carbons, whilss the lower one contains
about 30 to 40 per cent of ethyl alcobol,
together with wateér. The catalyst may
be employed for a long time without
loging its efficlancy. -

By interposing a vessel charged with
adsorbing charcoal in rear of the separator,
benzines may be recovered from the re-
action gases. .}

In a single passage over the eatalyst,
the whole of the carbon monoxide is con-
verted into organic products.  Adfter
addition of a swtable amount of water-
gas, the remaining gas is again passed
over the catalyst by means of a cirenlation
puzp. . .

Having now particularly described and
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‘amount exceeding 25 per cent of the

ascertained the nabure of my seid jnven-
tion and in what manmner. the same is to
be performed, I declare. that I am aware
of Bpecifieation . No. 300,284 and do nob
claim anything claimed therein, but what
Ichimise— .~~~ - . .

1. A process for . the production of
valuable- organic compounds. from oxides
of carbon and hydrogen, which copsists
in treating gaseous mixtures comprising
oxides of carbon and an amount of
hydrogen or a .gas mich in hydrogen
greater than that of the carbon monoxide
present ab a pressure of more than 20
‘stmogptieres with a cotalyst whieh com-
prises & mixture of an element from the
“first sub-group of the-periodic system and
a lazge amount of an element from the
eighth group of the periodic system and
preferably from the iron group, if desired
with an addition of less than & per cenb
of a metal forming a diffcultly reducible
oxide, the said cabalyst being free from
cadmium and thallimm if said gaseous
mixture contains oxides of carbon in an

. amount of hydrogen presens.

2. Tn cmying out the proées.s 'é,ccp'r-dl
ing to claim 1, employing an emount of

an. element from the eighth group of the 30

periodia system greater than that of the

clements from the first sub-group of the -

periodic syatem. L

8. In carrying out the process as claimed
in claims 1 and .2 operating at tempera-
‘tures below 320° Centigrade. .
"4, A modification of the process as
claimed in claims 1, 2 or 3 which consists
in operating with gasecus mixtures con-
faining a proportion of oxides of earbon,
which is less than 2§ per cent of the
hydrogen present, cadmium or thallium
being present in the cafalyst if desired.

5. The process for the production of
valuable organic compounds, snbstantially

as deseribed in each of the foregoing

Eizamples.

8. Valuable organie compounds, when
obiained according to the preceding
claiming clauses.

Dated this 2nd day of February, 1929,

' J. Y & G. W. JOHNSON,

41, Tineoln’s Inn Fields, London, W.C. 2,

Agents,

A.bingflon: Printed for His Majesty’s Stationery Office, by Burgess & Son
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