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serubbers for the purpose:of removing the

invention and in what manner the same
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Street, London, 8.W. 8, British Subjeel, formaldelyde. Tha residual gas, after 35
do hereby declare the nature of ihis washing, contains a large percentage of
invention to be as follows: — methane and hydrogen, ang & eorrespond-
5  When s mixture of carbon monoxide ingly small _percentage of garbon mon-
and hydrogen in suitable proportions such oxide and iy therefore of commeraial value
ac may be obtained by the purification of 38 &% illuminating gas. By the adop- 40
© guetion ** and water gas is passed over tion of the aforesaid process and the ingl-
suitable catalysts, several valuable pro- dental purification of the gas and conse-
10 ducks-can be produced from the gas quent enhauced value thereof the cost of
 mixture. : ) prodyetion of the formaldehyde and its
1 have found fhat whem such gas mix- gondensation and polymerisation products 45
tures are passed over a compound eafalytic is materially lessened. :
rass of 5 hydrogen activating nafure | Asan example of a suitable catalyst I
15 sueh as mickel and copper snd hydrating  Dave used a mixture of 4 parts nickell
nature such ag alumina, large yields of part copper and 5 parts alumina. It is
formaldehyde, together with Uquid and understood that other metals may replace 50
solid condensation products thereot, are the nickel or eopper and other oxides,
produced. This yield may be moreover especially the rave earths, may replace
90 ineveased by passing a vapid ourrent of slumina. Moreover aecprdmg to the con-
the gas mixture over the catalysts, and ditions of tempernture, rate of flow of gas -
subsaquent rapid cooling, whereby com- anl& najure of—c&t-alysts_ psed, the ip‘mp.al— 55
plete reduction of methane is lessened and debyde can be Ob_t'a}DEd polymerised
decomposition  of  the formaldehyde aceording to the many well-known forms
95 prevented. . in which formaldebyde is known to
By one method of camying oubt my condense. . .
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is to be performed, to be particulaly
deseribed and aseertained in and by the
following statement: —

When a mixture of carbon monoxide
and hydrogen in suitable proportions such
as may be oblained by the purification of
“ suetlon "’ and water gas respectively Is
suitable cabalysts, several
valuable products can be produced from
the gas mixture.

T have found that when such gas mix-
tures are passed over an intimate mixbure
of a hydrogen activating cabalysh such as
nickel andfor copper and hydrated mefal
oxide sueh as alumiina large yields of
formaldsehyde, together -with liguid and
sohd condensation products fthereof are
produeed. In order to maintain the
activity of the catalyst steam is intro-
duced into the veaction vessel as herein-
after deseribed. This yield may be more-
over inereased by passing a rapid current

of the gas mixture over the catalysis, and

subsequent rapid cooling, whereby com-
plete reduction to methane is lessened
and decomposifion of the formaldehyde
prevented. ’ )

As an example of earwrying out my
invention T prepare a suifable  catalyst
mixture of -pieces of aboub the siza of lead
shot or peas and compress the gas by a
eompression pump into the reaction vessel
under a pressure of about 10 atmospheres,
the pases issuing from a small constrietion
to promote rapid cooling on passing into
water serubbers for the purpose of remov-
ing the formaldehyde. - : :

"The gas is foreed through the cata(x}lyst
400° C. and as rapidly as will ensure thak
the temperature does not fall below 160°
C.--180° C. agis measured by a thermo-
meter placed immediately beyond the
catalyst. o i

Tn order to restore the activity-of the
hydrated wmetal oxide steam is blown
through the catalytic miass or, preferably,
mixed with the gaseous mixlure to main-
tain the catalytic activity, in.which lafter
case & somewhat higher femperature must

_mate mixture of & hydrogen

be used, and any methy] alechel produced
by excess of steam can be readily oxidised
o formuldehyde by known processes.

The residual gas, after washing, con-
tains a large percentage of methane and
hydrogen, and a correspondingly small
pereentage of carbon monoxide and Is
therefore of commercial value as an iilu-
minating gas. By the adoption of the
sforesaid process and the ineldental purifi-
gation of the gas and consequent enhanced
value thereof the cost of production of the
formaldeliyde and its' condensation and

.polymerisation products ds  materially
lessened.
In carrying out the above deseribed

process I have used a mixture of 4 parts
nickel 1 part copper and 5 parts alumina.
It is understood that other metals may
replace the nickel or copper and other

hydrated oxides, especially the xare
earths, may replace alumina. Moreover,
aecording to the conditions of tempera-

ture, rate of fow. of gas and nature of
catalysts vsed, the formaldehyde can be
obtained polymerised according to the
many well lmown forms In which formal-
dehyde-Is known fo condense.

Having now particularly described and
ascertained the nature of my said inven-
tion and in what manner the same i§
to be performed, I declars that what I
claim isi—

The production of formaldehyde and its
polymers from ghixtures of ecarbon mon-
oxide and hydrogen by the use of an inti-
] activating
catalyst and a hydrated metal oxide, the

catelytie activity of which is mainisined

by the use of steam admitéed perfodically
during the reaction process or preferably
by the addition of steam to the gas mix-
ture to be freated.
Dated this §th day of December, 1921.
E. d. LUBH,
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Chartered Patent Agents,
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