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PROVISIONAL SPECIFICATION.
No. 22080 A.DD, 1038.

Improvements in or relating to the Manuiseture of Catalysts.

We, Ter DismirieRs Company LimiTeD,
a British Company, of 13, Torphichen
Btreet, Edinburgh, snd Jioqums Fraxoon,
o vitizen of the French Rsepublic, of 26,
Rue Iierre LHomme, Courhevoie (Seine),

" France, do hereby declave the nature of

thiz invenlion to be as follows 1 —

This invention relates to the mannfac-
ture of oatalysts and has partievlar refer-
ence fo the menufseture of nickel cala-
Lysts for hydrogenution or dehydrogena-
tion reactions and especially the synthesis
of formaldehyde from earbon monoxide
and hydrogen.

The prepursiion of a nickel eobalyst for
use in formaldebyde symthesis by proceed-
stages of diszolying
nickel in nitric seid, precipitating nieksl
hydrate by mesns of ceustic sode, omd
reducing the nickel hydrate by heufing iu
a cwmrent of dry hydrogen has been de-
seribed 1n owr British Patent Specification
Ho. 450,449, and the chiel object of Ghe
present invention is to provide improve-
in that typs of manufachuring
process.

In the first place as regards the con-
dition of the nickel employed as sturbing
meterial for dissolving fn nitrie acid, this
is preferebly in the form of gauze or a
bundle of wires, sbsolutely frec from
sulphur and containing not more than
0.04 per cent. of gilicon, also not more
than 0.04 per cent. of magnesivm and
about (.08 per cenf. of cobalt. The total
impurities must not exeeed 1 per cent.,
and are preferably present by achual
addition fo otherwise pure nickel. If is
advigable thet the amounts of zine and
pariieulmly copper if present sheuld he
of a very low order.

A roll or bundle of the nickel gawe is
half iromersed in aqueous mitric acid
composed of one pard of nitrie acid of 56
B strengih (Irce from chlorine) and thres
parts of water. The roll o bundle is
periodically (twice a day} turmed end for
end the effect of this being to form & solu-
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fion of vedinury nickel nitrate mized with
baste nickel nitrate. The basic condition
of the solution ix very important and ocan
be recognised by turning red lifmmus
paper blue. The degres of purity of the
nickel is of importance in obtaining the
bogie oondition of the nitrate sclution; in
particular copper and zine are detwi-
mental o affaining the hasie state, and if
desired In the cvenioal esfalyst should hbe
added subsequently. It 1y desirable o
let the basic nitrate bath stand for several
days after being formed as this has tha
effect of making the evemfual nickel gel
formed from it more volwmineus repre-
senting an eveniusl finer state of division
of the nickel obtained.

The preparation of the basia niekel
nitrate solution as above described must
be carried out in the cold and prefevably
in a glass vessel.

Ag ib is sometimes diffievlt to obfain
nigkel in the form of gauze of the required
degrée of purity the following alternative
msthod of preparing the hasic mickal
nitrate solution mey be employed.

Metullic nicke], free from sulpbur and
only containing small amounts of cobalt
bubt not neceggarily fulfilling all tha econ-
ditions reguired for the sbove deseribed
mothod of ‘prepavation s dysolved in
nifric acid - ‘preferably by heating and

when the solution is neutral or basio,
impurities, ineluding silies, may be

removed © by known  chemical methods.
After precipitation and separation of
impurities, nickel hydrate is presipitated
efihor hot o eold by o buse such us ceustic
soda and the suspension iz allowed to
gettle, washed several times with water hy
decantation, and allowed to drain in =
Buchuer {uonel wnd deed preferably in
an electrically heated oven at about 200°
C. Tt can be dissolved directly in dilute
nitrie aecid in the cold to form the besic
nickel nifrate solublon.

To form the mickel hydrate gel as above
stated, the nickel nitrate solution is frst
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diluted to a degree corresponding to 100

grams of metal In 50 Htves of watfer, and-

then a 30% excess over the cnleulated
gquanlity of eaustic soda is added as a 10

per cenb. solution and the whola is
vigarously stimed while maintaining 2
cold eondition. The gel is then allowerd

to settle and the supernatan$ Liguid is
dvuwn off, and fresh water iz added and
drawn off. During the entive operation
an alitaline eondition sufficient to tam red
litmus paper blue must be mainteined and
o ussist in this the vessel emploved is
advantageously & wooden oha,

The eontents of the wooden vessél arve
then tipped onto a cloth on which the
wickel hwdeate gel in refained and this
aloth is then rolled up so thet the gel is
uble to dry n fres econtact with air bub

sheltered from direct light, as it has been
found that the gel formed in the way
above deseribed is partieularly lisble to
be blackened by cxposure to strong Heht.
After two or more days the puste s
rameved from the cloth and put ocuto u
Buckmer funnel and allowed to drain until
ity niekel content les hefween B and 15
per cenb. It is then ready to be reduced
for use as o eatalyst.
Dated this 8rd dav of August, 1988,

Far THE DISTILLERS COMPANY
LIMITED and JACQUES FRANCOX:
Stevens, Langner, Parry & Hollinson,
Chartered Patent Agents,

5—9, Quality Comt, Chaneery Lane,
Tiondon, W.C.2, and at
120, East 41st Street, Xew York City,

. New York, U.5.A.

PROVISIONAL SPRCIIFICATION.
No. 20214 A.D, 1988,

Improvements in or relating fo the Manuiacture of Catalysts.

We, Tre Disrnnany Coupaxy Liwvrrep,
a British Cempany. of 13, Torphichea
Street, Tdinburgh, and Jacgues FRrawoon,
a citizen of the French Republic, of 26,
Hue Tierre 'Homme, Courbeveie (Seine),
Franee, do herehy deelare the natwre of
this invention to be as follows :

This inveniion reluies to the mancfae-
ture of eatnlysts and has particular reler-
enec to the manufactive of catalysts
contuining essentially niskel for use in
the synthesis of Ilormaldehyde from
estrbon monnxide ahd bydregen.

In the Specification of our co-pending
Application Xo. 22080738 there is de-
saribed 2 method of manufnchuring =
nickel satalyst of the lind referred o and
glic importance of obtaining the mnicksl
from ojelcl hydrate precipitated from
hagie nieksl hydrate has been indiented; it
has alsa been pointed out that the puiiby
of the niekel is of fmpartanes bué that
small amounte of ccrtnin Impumities or
fareign elements are ncesssary in that
they seem to aet as aebivators.

The present invention is mainly con-
cemmed with further improvemarits in the
inporporation of furclgn  elements ov
impurities in the niekel catalyst.

% hag now been found that the effect of
the presenes of swch impurities or foreign

elements as are necessu’y or advantagecus

espenially small ameunts of copper, silver,
zine, lead, manmanese, cobald, silicon,
iron stnd magneshum is dependent on the
mannet in whish ther are Inerrporated.
In the eo-pending applivation referved fo
we huve indicated that the nickel shiould

be prepared from mickel hydrate precipl-
tated from bhasic nickel nitrate wud thul
the latter should ba prepared in the eold.
Tt has uow beon found that the prepara-
tion of the niekel nifrate ju the busio state
end without 1mduly raising the tempera-
ture has on influence on the nature of the
ineorporation of impurities with it Tt is
believed that the mozt satisinctory form
of the ineorporation iz a form in which
the izupwitics assume a coupled state with
che.another or with the predominent niekel
in the eventnal ecatalyst. One way of
vasuring this partioular state of the
imputitivs when prepating the nomplexes
in the presence of nickel is to include &
small amomt of niagnesium  probubly
boennse it ensures a basie condition of the
nickel nitrate.  T# is believed that tha
magnesivm  also has #he effeet of forming
mumentarily a coupled state with the
other metil mpurities present and that
these metul impuritics then form a stable
coupled »elation with respeclt to are
another or to the nickel. In purtieular
nickel nnd jron are able fo assume this
coupled siate nod exert a favournble in-
fluence on the estulviic properties of the
evenfual catelyst.

In sp far as our research has indieated
up to the present, silicen has a simitar
effect to that of mugnesium,

The amount of impurities added may
be #s mauch as 5 per eent. of the {otal
waight.

The ineorporation of ihe metallie
impurities in the state above indieatcd
muy be cneured by adding them to the
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niekel or alloying them with b, fhen
fortuing the basic nitrate solution in the
eoltt, and precipitating the hydrats and
drying and reduclng the same. As regards
the phyaleal osondition of the nitrate-
Jorming bath, the lemporaiurs should be
kept low, but a smiall rise up o aboutb
40° . iz net harmful and has even heen
found o be beneficial.

Another method of incorporalinig the
impurities is 4o make bthem separately,
e.g. as o faitly cold Dbesie selution; and
therefrom obtaln the hydeates or the
metal complexes themselves and add these
to separately prepaved nickel bydrate,

The [ollowing are rome defails of how
to make some of the ocomplexes sbove
indieated :—

Fp-Nr CoMpLER.

(1) Add te o hot bagie solution of
nickel ohloride (NiCl) some erystals of
iron chloride (FeCl).” Allow the yellowish
hydrate precipitate to ssttls and sspavate
it from the sulufion.

{2) Prepare fron ucstate solutiom {by
fhe “action of asetic acid on finely divided
ron) and mix i with half its weight of
mugnesiimn acetate sojubion (prepared hy
the action of acetic acid on megnesiom
rbbon) and with its own welght or more
of nickel acctote sclution. Then treat this
mixture with ~hot slightly washed nickel
hydrate pel. Then treat this bath with
hydrogen peraxide and thereby obtain &
grecnigh-yollow  complex  precipitate.
Separate the precipitate snd if desived dis-
solve it in dilute nitvie acid and re-pre-
vipitale (again in the form of a complex)
in the form of Lydeate or carbonate. The
initial bath can be replenished by the
additin of more iron acetate and nickel
hydrate gel.

Mx-Ni CoMPLEX.

Make a mixture of mangancse poetsbe
solution and nickel acetate solution in
squal parts.  Neufralise aseurately by
adding sodium hydroxide end them pre-
eipitate the complex hydratu by means of
mare sadium hydroxide.

' N1-Me Cowpres.

Add mwmgnesium.  cleaned by  hydro-
chlorie amoid to § ces. of = solulion of
ammonium chloride containing 0.29% ol
nickel ohloride. The mniekel is deposited
on the magnosium ag a very thin layer.
Drissolve the metal complex slowly in cold
nitrie aeid, Then precipitate the com-
plex hydrate by means of sodium hydrate.

Mx-Co Comprex.

(a) Heati up fogether 1 part of man-
ganess nitvate 1 part of cobalt nitrate and
some sodivm ncefate. Then add a listle

dilufe sodium hydrate. A bright biue-

green body Is obtained which is then
washed with hydrogen peroxide,

{b) Make s mixture ol egual parts of
cobalt acetate and manganese acetate,
and neutralise exactly by slow eareful
sddition of sodiwn hydrate. Then precipi-
tate fhe complex hydrate by further addi-
tion of the sodium hydrate. The operation
is hest garried out in the hot state.

We have Jound that when maling
nickel hydrate by precipitetion from the
earresponding  nitrate, & considerable
number of washings of the precipitate is
niegesyary o scparate the nitraie fromr the
gel or previpitate of hydwte. To obviafe
the repeated washings the following pro-
sedurs has heen found very satisfactory.
Within o gloss tank are placed bwo con-
gentrle porons pots one insida the obher.
An electrode of nickel or preferably of a
non-oxidizable metal to act as cathode iy
placed inside the inmer poreus pot, and
another electrode of nickel or non-oxidis.
able metal is placed in the tank outside
the outer porous pot to ack as znode. The
speee inside the inner porous pot and the
snnulur spuee- between fhe ouber porous
pot and the glusy tunk wall wre chosged
with soditim: hydrvoxide electrolyte of a
strength ronging from about 0.05 Normal
to 0.5 Normal containing about § to 10
eon. of ethyl alechol per Hire. The
annular space bhatween the two porous pots
is charged with the lguld containing the
wel of mivkel hydrate which should be and
usually is somewhat alkaline.. A ocurrent
of from obout 0.004 te (.01 amperes petr
gguare ceutmelre of clectrode swrfags ab
a pressure of from 4 to 8 volts is then
passad betwaen the electrodes. Affer some
hours the NO, fons of the nitrats will have
paszed into the soauler spece contuining
the anode and the sodium becornes won-
eontreted it the inner porous pot contain-
ing the cathode. The alkslinity of the
bydrate gel canbe regulated by o similar
slectrolytic procedure. For this purpuse
aftcr having eliminated the nitrate from
the nickel hydvste gel, the anode is placed
intc the snnular space conmtelning the
niokel hydrate gél and the curremt is von-
tinued vn#l the alkalinity of the mnickel
hydrate gel hos' follsn fo a predesired
value, the strength of the sodium hydrate
golution sround’ the vathode being eorres-
pendingly Increased.

The above' degeribed mathod of remov-
ing mivkel nitrate from njokel hydrabe is
alsa applicable to the remgvel of ths
nitrates from the hydrates of the metal
complex hydrates hereinbefora deseribed.
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Yar THE DISTILLENS COMPALTY
LIMITED and JACQUES FRANCOX:
Stevens, Langner, Parry & Baollinson.
Chartered Patent Arents,

§—9, Quality Cowre, Chaneery Lane.

_ Tondon. W.C.3, and at
190, Fast 41st Street. New Yurk Cler,
: ¥ew York, U.5.A,

COMPLETE SPECIFICATION

Tmprovements in or relating to the Manufacture of Gatalysts.

We, Tur Diztiiens CoMpany Loiorsp,
¢ RBritfish Company, of 12, Torphichen
Street, Fdinburgh, and JacqUes Fraxcox,
u uitizen of the French Republie, of 28,
ERue Pierre 'Bomme, Courbevole (Seine},
France, do hercby declare the nature of
this invention and in what manner the
same is o ba performed, to be pariieuiarly
deseribed and aseevtained in and by the
following statement :—

This invention is for improvements in
or relating to the manulacture of cata-
lysts sud has particular reference to the
manufacture of nickel catalysts fur hydro-
genation and de-hydvogenation reactions
aud espeeially for the synthesis of formal-
dehyde from cavbon monoside and
hydregen.

The preparition of a mickel catalyst by
proceeding through the stages of dissolv-
fng nickel in nitrie ucid. precipifating
nicke! hydvate by means of ganstic sada,
and reducing the nickel hydrate by heat-
ing in a cmrent of dry hydrogen is kuown
and in British Patent Specification Xo.
450,440 of one of us reluting o formalde-
hrde synthesis, small amounts of one or
mare promoters [aetivators) are added.

The  present inveniion eomprises &
method of manuvfaeturing calalytio niekel-
contaiming materiels for hydrogenating
and dehvdrogenating reactions especially
ihe synthesis of formeldehyde from
czrbor monoxide and hydrogen consisting
in subjecting pure nickel or pure nickel
hrdrate to the action of nitrie acid ak-=
temperature below ubout 40° C. whereby
hasic niclel nifrate is produced, eonvert-
ing said nitrate to nickel hydeate, redue-
ing the nickel hydrate to nickel and ncor-
porating in said catalyst one or more of,
the following aetivators, ecbalt, copper.
gilver. zine, lead, manganese, magnesinm,
fron or silicon. The preparation of the
nickel nitrate inn the basie state iz an
essentinl featurs of the present invention.

Although o high temperature must be
avnided during the preparatiou of the
nickel nitrate, u temperature up o about
407 €. js permissible und has eveu been

found beneficial. I is desirahle to use a
glass vessel for this preparation.

The nickel nitrate oryy be obfained in
the basie condition by treatment with
pitric seid ot a temperature below about
40° . in auy conveniemt way. For
axample a roll or bundle of pure hickel
gavge may he half immersed codwise in
aqueous nitric acid composed of one pard
of nitric acid of 36 B. strength (free from
ehlorine) and three purts of water. The
voll or bundle is perindically (twice a day)
turped end for end the effect of this belng
to form a solution of ordinary pickel
pitrate mived with basie nickel nitrate.
The basie condifion of the solufion san he
recoynised by furning red littmus paper
blue, It is desirable fo let the basic
nitrate bath stund for several days aiter
being formed ay this has the effect of
meking the eventual nickel gel formed
from it more voluminous, representing an
eventual fincr state of division of the
niakel obtained.

35 it is sometimes difficul fo obtain
purc nickel in the form ol gauze, the
following alternative method of prepuring

the basic nickel niteate solution and
theveatter pickel lydeate may  be
emplayed ;-—-Metallie  nickel. free lrom

sulphor sond copper and containing only
small amounts of cobalé buf nofi neses-
sarily free from other impurities is dis-
solved in nitvle acfd preferably by bheat-
ing and when the solution is peutral or
hasie, impwities are remaved hy Imown
chemienl methods.  Alter precipitation
audl separvation of such impurities, niekel
hydrate is preeipitated either hot or culd
by a base sugh as eaustie soda, and fhe
suspension s allowed to scttle, washed
seteral fimes with water by decantation,
and allowed to drain in o Buehner fuanel
and:dried preferubly fn on  electrieally
Licated aven 2t abous 200" C. It is then
distolved dircetly in dilute nitvie acid in
the cold to formu the hasic nickel niteate
snlution.

To form the nickel Ly dinte gel as ahove
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filuted tno a degres eorresponding to 100
grams of metal in 50 lifres of water, and
then caustic soda is added as & 10 per cend.
solution and the whole is vigorously
gtirrod while Ipeintaining a  cold. eondi-
ticn. The gel is then allowed tu seitle
and the supernatant liquid is drawn off,
and fresh water is added and drawn off.
During the entive operaion an alkaline
conditien gufficient to tmm red Minus
paper blue must be maintained, and to
ansint in this the vessel employed is advan-
tageously a wooden one and provided with
& cover fo exelnde light which %ends fo
conyert the basie eondifion of tha gel to
an seidic condifion.

The contents of the wooden vessel ave
then tipped on to a cloth on which the
nickel hydrote gel is refained and this
cloth is then rolled up so that the gel is
sble to dry in free conbact with air bhut
sheltered frem direct Iight, s it hes been
found thot the gel formad in the way
above described is paviieularly labls to
be blackened by expuswre to strong light.

. After two or more days the paste Is

vemoved from the elath and put into a bag
and allowsd +o drsin until its niekel eon-
tent lies between 8 and 15 por cent. T is
then heafed in an electric furnace at =
moderate lomperatiure (not exeeeding 50°
C.) to bring it fo the right conditien for
reduction for usze as a catalyst.

Ag regsrds the incorporation of the
impuritics, or foreign elements serving as
nickel ac@ivators, cne method of ineor-
poration is by adding them to the nickel

or elloying thpm with it, then forming the -

basic nifvate solution in the cold, and pre-
gipitating the hydrate and drying nnd
reducing the same. In the cuse of cupper
and gitne this procedure should not be
followed and those metals should be incor-
porated at a later stage in the preparntion
of the catalysh.

Another method of incorporating  the
metullic impurities is to produee a eold
basic nitrate solubion thercol and obfain
therefrom the hydrates and add these to
separately prepared nickel hydrate.

It hos been found partioularly advan-
tageous to incorporate the aclivators in o
state of intimate admixture with one
anpther andfor with the predominant
nieksl. In pariicular sueh mixtures con-
teining nickel or iron exert a favourabls
influence on the cafalytio properties of the
eventual catalyst. The employment of
magnesfum or silicon has not only the
effeut of making the pickel nitrate basie as
above mentioned but also has the cffced of
produeing the above mentioned coupled
state, and such employmant i thevefors
one way of ensuring the aforessid state.

The wamount of impuritics added may ho

~about  5—109,

as mueh a8 A per cend. of the tolul weight,

The following are some details of how
to muke some of the complexes wnbove
indieated :—

Fu-Ni CompLEx.

{1y Add %o a hot basis solution of niskel
chloride (NiCl) -Rame erymtols of iron
chiovide (FeClL}), Allow the yellowish
hydrate previpitate to settle and ssparatae
it from the selution.

{2) Trepara iron acetate sclufion (by the
sotion of ecetlo weid on finely divided
iron} and mixz it with half its weight of
magnesium  asetate  solubion (5100
solution) (prepared by he sction of acefie
avid on magnesium ribbon) and with its
cwn weight or more of mnickel acefate
solution, the guoentities being uwsed in
fheir clemical equivalents. Then treut
this mixture with high slightly washed
nickel hydrate gel (the amount is noé
critical and success is  obtained with
smounts varying from the seme weight to
double the weight of the mixed nitrates).
Then freat this bath with hydrogen per-
oxida and thereby obtain a groemish-
yellow complex precipitatc. Scparate the
precipitate nnd if' desired dissolve it in
dilute nifric. acid and re-precipitate
Eaga&n in the form of a complex) in the
ormm of hydeate or sutbonate.  The inifial
hath ean be replenished by the addition of
mora iron acetate and nickel hydrate gel.

My-Kr Comrrex.

Meke o mixture of manganese scetale
solution und nickel acetate solution in
chemically equitalsnt parts and of 5109
strength. Neuiralise accurately by adding
godivn  hydroxide and then precipitate
the complex hydrate by means of mere
sadivm hydraxide.

N1-Me Comprnx.

Add magnesium cleaned by hydrochloric
acid to 5 ces. of a 5—109 solution of
smmenium  ehloride conteining 0.29 of
mickel ehloride, the guentity of 1nag-
negium is not critical as any excess is con-
vertad info magnesinm nitrate. 1'he nicksl
is deposited on the magnesiom as a very
thin layer. Dissolve the mctal complex
slowly in cold nitvie scid. Then precipi-
tate the complex hydrate by means of
sodium hydrate.

© Mw-Co ComrLex.

{a) Hcat up together 1 part of man-
ganese nibrate I part of cobalt nitrate and
by weight of sodium
acatate. Then add a Jittle dilute sodiom
bydeate, A Yright blos-green body is
obtained which iz then washed with
hydrogen peroride.

(ba%, Meke &' mixture of equal perfs of
gobalt agetate wnd moangauese acebate, and
neutralise exaclly by slow careful azddi-
tion of sodimn hydrate. Then precipitate
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the coinplex bhydrate by further addition
ai the sodivm Lizdrase.  The operntiou is
best earried nut i the liot stote.

We luve found that when mwking
nickel hydmute by precipitation frem the
enrresponding  niteaie,  a considerable
number of washingz of the precipifate is
nesessary to seperate the ailit: from the
gel or precipitate of hydeate. To cbvinte
the vepeuted washings the following pro-
cedure has been found very satisfuctory.
Within a glass tank are placed two con-
centsis porous pots one Iinvide the other.
An alectrode of niglel or preferably of a
pon-oxidisable metul {u aek as sathede is
placed iaside the imner porous pot and
another elecivode of niekel or nou-yxidis-
able metal is pluced in the fank outside
the outer porous pot iv aect s anada. The
space inside the inner porous pot and the
annular space between the outer porvus
pot and the glass tenk wail are eharged
with sodium hydroxide clecirolrie of o
strenglh runging from about Q.05 Normal
to 0.5 Xormal containing about § to 10
ces. of ethyl aleohol per litre.  The
anuular space between the {wo porous pots
is charged with the liquid containing the
gel of nickel hydeate which should be ard
nsually is somewhat alkaline. A euvrent
of from wbout 0004 to 0.01 amperes per
square gentiwcive of elestrode surfase ot
n pressure of from 4 to 8 volts i then
pussed between the elecirodes. After some
hours the X0, ians of the nitrate will have
passed into the apnular space conlaining
ths anade and the sodium beromes con-
cenirated I the inper porous pof eontain-
ing the cathode. '

The alkalinity of the hydrate gel can
he regulated Ly & similar eleetrolytic pio-
cedure. For this perpose after having
eliminated the nitrate feorn the mnickel
bydrate gel, the anode iz pluced into tha
annular  space pontaining  the uiekel
hrdrate gel and the vurrent is continued
vnidl the silalinity of the niekel hydrate
gel lias fellen to a pre-desived value, the
strength of the sodium hydrate solution
araund the pathode being correspondingly
inerensed.

The rbove described methud of remav-

_ing nickel nitrate from nickel hydrale s

alsn applicable to the removal of the
nitrates from the hydemtes of tha metal
eomplex hydrates herveinbelore deserihed.

Having wow pasdeulaly deseribed and
ascertained the muture of our said inven-
tivn and in what manner the sanwe iz to
be performed. we declare that what we
olaim i= @

1. % method of manufaetmring catolytie
aichel-goninining  materials for Lydre-
cenation  and  delegdrogenating  reactions
expeciclly  the spothess of lorrmldelyde
from carbon manoxide and hydroges eoin-
sisting in subjeeting pure nickel or pure
nickel hrdmate tu the aetion of nitrie aeid
at a temporaivre below about 40° C.
whereby basie nickel nitrate is produced.
gonverting seid niteate to nickel hydeate,
vélueing the nickel liydeaie to miekel and
inearporating in said eatalyst one or more
of the fallowing aetivators. eobalt, coppoer,
silver, zine, lead. munganese, magnesium,
iron or silivon.

2. A method aceording fo elim 1
wherein the aetivator other than copper
or zine 1 added to the inftial pure nickel
or wherein the hedeate of swid aetivator is
added to the nickel Liydrute,

3. .\ methad acearding to either of the
precading claims wherein the base nickel
nitinte is allowed fo stand for several days
before boingy eonverted inte the hydiate.

4. A method neeording tn any of the
preceding claims whercin light is exelnded
frérn the niekel hydeate durlug nnd after
ity [ormetion to presersve the basic condi-
tion theveol.

5. A method ageording to any of the
preceding elaims  wherein  uny  residoal
siteate ious ave removed from the pro-
cipituted hrdeate by electrodialyais.

8, % method of munufaeting eatalytic
migkel-containing  wwierials  for hpdro-
gepation and  deliydrogenuting  reaetions
subsiantinlle as deseithed.

“7. - Catnlitie niekel-eontaining materialz
when prepared or produced by the method 100
hereinbefore particularly deseribed  and
agecriained.
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