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| nvention The present invention relates to the continuous nickel catalyzed
hydr ogenation of nitrated aromatic coqpounds, t he nickel catalysts of

whi ch optionally conprising |owtrace ‘“anmounts of alum num val ues, nanely,
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and/ or reactivating the catal yNITROQEOMPQUNDS pescription of the Prior
Art Processes for catalytically hydrogenating aromatic nitrated conpounds
have | ong been known. In general, these prior art processes are carried
out in apparatus usually conprising two zones and peripherals therefor.
The first zone is that in which the actual hydrogenation reaction is

carri ed RACKGROEEBEHITHEMNVENTIQN in which the catal yst is separated
fromthe reaction m xture and by "peripherals" are intended the pipes,
conduits and ot her apparatus conponents (storage tanks, recycling tanks,

punps, etjCTichnkdl FRANST tE IMehGdn t he reaction m xture and/or the reactants
are conveyed, and the zone or zones for preparing the reaction mxture. It

shoul d be appreciated that the nitrated conmpounds, fresh solvent, if indeed
used, fresh catal.yst and_.a catal : ' ' : eaction
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amounts of aluminum values, namely, a content of up to at most 5.5% by weight of

aluminum.

This invention more especially relates to such continuous nickel/low aluminum catalyzed
hydrogenation of aromatic nitro compounds, which can be carried out for at least three
days without any necessity or requirement for replenishing and/or reactivating the catalyst

substrate.
2. Description of the Prior Art

Processes for catalytically hydrogenating aromatic nitrated compounds have long been
known. In general, these prior art processes are carried out in apparatus usually comprising
two zones and peripherals therefor. The first zone is that in which the actual hydrogenation
reaction is carried out; the second zone is that in which the catalyst is separated from the
reaction mixture and by "peripherals” are intended the pipes, conduits and other apparatus
components (storage tanks, recycling tanks, pumps, etc.), by means of which the reaction
mixture and/or the reactants are conveyed, and the zone or zones for preparing the reaction
mixture. It should be appreciated that the nitrated compounds, fresh solvent, if indeed
used, fresh catalyst and a catalyst suspension, emanating from the reaction zone and then
the separation zone, are typically admixed in this preparation zone. It is not necessary for
the reaction and separation zones to be separate; this because they may exist in the same

apparatus, as for example when a reactor/settling tank is employed. The hydrogenation
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Conventionally, the industrial processes that have been developed employ Raney catalysts
whose residua! aluminum content is relatively high, on the order of about 7% to 15% by

weight of the catalyst.

The advantages of these catalysts are well recognized and deserved, but they present a few
drawbacks when employed under conditions such that the reaction is carried out
continuously, with long residence times of the catalyst. The same limitations apply if these

catalysts are employed under high productivity conditions.

This is because, under such conditions, the parasitic oxidation of the nickel present in the
catalyst becomes great. A very hard deposit is then formed over time on the walls of the
reactor, of the settling tank and/or of the peripherals. This deposit, which has been
identified as having a nickel aluminate structure, for example a lamellar double hydroxide
of the takovite type, is due to this significant parasitic oxidation of nickel and to the

concomitant presence of hydrated aluminum oxide.

Such deposit creates a screen on the walls of the reactor, the settling tank and the
peripherals, thereby reducing the productivity of the process whereas the goal was to in

fact increase same.
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and drawbacks to date characterizing the state of this art.

Briefly, the present invention features a process for the catalytic hydrogenation of nitrated
aromatic compounds, carried out in a reaction zone, a separation zone and peripherals
therefor, in which process the hydrogenation is conducted continuously, in the presence of
a catalyst which includes at least nickel and possibly/optionally alaminum; the total
aluminum content, if aluminum is present, in the catalyst being at most 5.5% by weight of
the catalyst. The residence time of the same unchanged catalyst in the reaction zone,
separation zone and peripherals can be at least three days without adversely affecting the

efficacy and/or productivity of the reaction.

DETAILED DESCRIPTION OF BEST MODE AND SPECIFIC/PREFERRED
EMBODIMENTS OF THE INVENTION

More particularly according to the present invention, by the expression "total aluminum"

is intended the sum of aluminum (0) values plus aluminum (+III) values.

Thus, it has now been found that by carrying out the hydrogenation under such conditions
and by employing a catalyst having, immediately from the beginning of the hydrogenation
reaction, a total aluminum content much lower than that present in the catalysts today
employed on an industrial scale, or even containing no aluminum in certain cases, the

formation of nickel aluminate is greatly diminished, or even eliminated.
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Though, when the amount of initial aluminum in the catalyst is low, or when there exists

no aluminum whatsoever, it is possible that no shutdown is required between two

predetermined stoppages or shutdowns.

In addition, surprisingly, the use of such a catalyst does not significantly degrade the
performance of the reaction, especially the yield and the consumption of catalyst. It is
even more remarkable to note that the use of this type of catalyst may even help to

increase the performance of the reaction.

As one illustration, the process employed under the conditions of the invention makes it
possible to achieve a yield of hydrogenated compound (and therefore of aromatic amine})

of at least 99.5% by weight.

The catalyst employed in the subject process is particularly suitable for achieving
productivities as high as 2 mol of hydrogen converted per hour and per gram of catalyst, or
indeed up to 3 mol of hydrogen converted per hour and per gram of catalyst. More
particularly, the productivities attained by the process according to the invention range
from 0.1 to 3 mol of hydrogen converted per hour per gram of catalyst, preferably from

0.2 to 2 mol of hydrogen converted per hour per gram of catalyst.



even nore renarkable to note that the use of this type of catalyst YF eyen
help to increase the performance of the reaction. As one illustra Fg ‘The
process enpl oyed under the conditions of the invention makes it possible
to achieve a yield of hydrogenated congound (and therefore of aromatic
amne) of at least 99.5% by weight. The catalyst enployed in the subject
process is particularly suitable for achieving productivities as high as 2
nol of hydrogen converted per hour and per gram of catalyst, or indeed up
to 3 nol 1g§, tﬂé’?x’o@ﬂs@. RcERAMPIS Bk RGENtidA WiakanH ppesible taemploygiatthis ysdctionbr e
particularly, the productivities attained by the process accqrdi to the

i nvent i onatalystg eompriging Oickehemapating from aiherhy S%W@F?Cééﬁeﬁé\“g’rﬁu 9per gram

of catalyst, .preferably fr 0.2 10, : I sRQr hour
O o it 1SRRI Bl 8y, Ol ol A SRS SRR

i nventi _ogrdﬁrg_g §Enitrited) @5 SVdH @ndrRtiAgRLAVthe rdgehidtation efmtadlysts emplayal ndbes
conprisiing nickel emanating from ot her hydrogenation processes such as, for
exanpl e, sathopwcesspl oyed for hydrogenating conpounds conprising nitrated
functional groups or nitrites, or even emanating fromthe regeneration of
catal ysts enployed in the same process. Lastly, it has also been found
that thergahalinat 86 BBPRAAd tHat fHeeapleaasmlardin dieygotas héverdingteethei on,

even under High productivity conditions, were d tivated | '
E) he con@:ﬁmniiaunawercm@r9Lwhs:r@dvmiw)éaonm, Verg dggq(‘:rﬁav dgﬁSthlﬁa';‘flaarﬁhg ! iyst nan
ecause the res of. the catal ' . . ' b

bl ocked FeREA argtysh il atdl g S0 ol Uil R AUENRAIENr, pacoT®

i nvent i omd@kdlystdhaving/a loRleR hRnifngm cb@tent edomg blekedsofapaiipnat i ¢ ni trat ed
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As indicated above, the process according to the invention particularly relates to the
hydrogenation of aromatic nitrated compounds in the presence of a catalyst comprising

nickel and aluminum.

In one embodiment of the invention, the catalyst has a total aluminum content of at most
5.5% by weight of the catalyst. It should be noted that the catalyst has this maximum
aluminum content initially, namely, before it is actually used in the hydrogenation

reaction.

In a preferred embodiment of the invention, the total aluminum content is greater than or

equal to 1% by weight with respect to the total weight of the catalyst.

Preferably, the total aluminum content ranges from 1% to 5.5% by weight with respect to
the total weight of catalyst. Even more advantageously, the total aluminum content in the

catalyst ranges from 2% to 5% by weight with respect to the total weight of the catalyst.

In another embodiment of the invention, the catalyst is obtained from an alloy based on

nickel, aluminum and optionally at least one dopant (Raney alloy).

Among the conventional dopants in this field, exemplary are the metals of Groups IVA,
VA, VIA, VI of the Periodic Table of Elements (Supplement to the Chemical Society of
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content of at nost 5.5% by weight of the catalyst. It should be noted that
the catal yst has this maxi mum alum numcontent initially, nanely, before
it is actually used in the hydrogenatign reaction. In a preferred

enbodi nent of the invention, the total "alum numcontent is greater than or
equal to 1% by weight with respect to the total weight of the catalyst.
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The alkaline treatment may, advantageously, be carried out as follows:

First, the alkaline compound is, in general, a hydroxide of an alkali metal, such as lithium,

sodium, potassium, cesium and/or rubidium.

This treatment may, for example, be carried out using an excess of alkaline compound
with respect to aluminum. More particularly, said alkaline compound may be employed in
an amount such that the molar ratio of alkaline compound to the number of mol of

aluminum present ranges from 1.5 to 10. Preferably, said ratio is from 1.5 to 3.

Moreover, it is conventional to employ the alkaline compound in the form of an aqueous
solution. More particularly, the concentration of the alkaline compound at the beginning of

the treatment ranges from 10% to 50% by weight. Preferably, said concentration is from

15% to 30% by weight.

Advantageously, and for safety reasons, the alkaline treatment is carried out under
conditions such that the hydrogen content in the gas phase remains below the lower

explosivity limit of the air/hydrogen mixture.

Such conditions may be obtained, for example, by carrying out this treatment under a

stream of air or an inert gas such as, inter alia, mtrogen.
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Furthermore, the temperature at which the alkaline treatment is carried out preferably

ranges from 50° to 130° C. Advantageously, the treatment is carried out at a temperature of

from 60° to 90° C.

Too, the treatment temperature may change during the alkaline treatment. More

particularly, it may be advantageous to increase the temperature at the end of the

treatment.

As regards the duration of the alkaline treatment, this more particularly ranges from 1 to

12 hours. Usually this duration is from 1 to 3 hours.

Finally, it should be noted that the aforementioned conditions are selected such that the
aluminum remains in a soluble state, especially as an aluminate, during the alkaline

treatment to permit same to be separated from the remaining solids after the treatment.

In one embodiment, a catalyst precursor alloy is used having a high aluminum content. For
example, alloys having an aluminum content greater than 50% by weight of the alloy are

suitable according to the invention.

More particularly, such alloys have an aluminum content of less than or equal to 70% by

weight of the alloy, preferably from 55% to 70% by weight of the alloy. Nonetheless, it is
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whose dgpant conte dpes not exceed 5% by wei ght of the alloy and
preferabgﬁﬁ%gglgﬁt?ﬁbﬁéﬁ% 3% by wei ght of the alloy, A second option

entails carrying out the alkaline treatnent of the precursor alloy under

A second option entails carrying out the alkaline treatment of the precursor alloy under
conditions of a higher level than those indicated with respect to the alkaline treatment
described above. Thus, among the conditions indicated above, all that is required is for at

least one of the conditions to be at a greater level in order for the treatment to be regarded

as being carried out at a higher level. For example, these conditions may include a higher
alkaline compound/Al molar ratio, and/or a higher initial concentration of the alkaline
compound, and/or a higher temperature maintained during the treatment or temperature at

the end of the treatment, and/or a longer duration.

In one embodiment of this second option, an additional alkaline treatment can be carried
out, i.¢., at least one other alkaline treatment is carried out on the product resulting from

the first alkaline treatment of an alloy, to further reduce the residual aluminum content.

Thus, a first alkaline treatment may be carried out under conventional conditions and a

second treatment under conditions at a higher level, as indicated above.

Likewise, the second treatment may be carried out under conditions similar to those of the

first treatment

A third option entails employing a catalyst from an alloy that has undergone a particular
treatment during its manufacture. Thus, it is possible to employ catalysts obtained from an

alloy that has been subjected to an annealing step.
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manuf act WiQantdgtetslyl thid fealfEfiibtAritdoanmlienandatrabysispharbt ai ned from an

al l oy that has been subjected to an anneal i ng step. 28SEP20C4 9 More
particularly according to this third option, the alloy ingot is subjected
to a heat, .treatnent at a Q. r W) ' '

t erper at s TEA e HF SR R FIOR ol PR e (aRER ol RS |

t he t enperAiAAIGMHSES, ubh hINSA B eathetearaticTpinise,rfangesmplé. HoweSn the 850C.

Advant ageously, this treatnent is carried out, under an inert atnosphere.

d
This treatumsnemcenbe sariysempeedsiromueh Rhages dusing dhg %l&?gla}?&m&%?ﬂﬁtf%fs t he

formati Ogbgﬁniggﬁ%%%tual catalyst.

Of course, it is also within the scope of the present invention to employ a combination of

the three aforementioned options.

Another source of catalyst is from the recycling of catalysts that have been used in

hydrogenation processes, which may or may not be different from that in which the

catalyst is employed.

By way of illustration, the catalysts of the Raney nickel type, doped or undoped, employed
in the hydrogenation of compounds comprising nitrated functional groups or nitrites may
be suitable for this embodiment. The consumption of the catalysts during such
hydrogenation reactions results, among other things, in a significant decrease in the

residual aluminum content.

Before it is used in the process according to the invention, the catalyst is advantageously
subjected to a first washing operation with water to remove any trace of organic
compounds present during the previous operation. The resulting catalyst then is subjected
to a regeneration step entailing conducting at least one alkaline washing operation. The

purpose of this operation is to remove all or some of the oxidized aluminum values present

in the catalyst.



rich in alum num such as NIA 3 or the eutectic phase, for exanple-,¢ s
However, the alum num can be easily renpoved from such phases duri ﬁé’ ‘t[Ife-‘{]\'l‘
al kaline treatnent for obtaining the actual catalyst. O course, it is
also within the scope of the present invention to enploy a conbination of
the three aforenentioned options. Anottrer source of catalyst is fromthe
recycling of catalysts that have been used in hydrogenation processes,
which may or nmay not be different fromthat in which the catalyst is

enpl oyed. By way of illustration, the catal ysts of the Raney nickel type,
doped or undoped, enployed in the hydrogenation of conpounds .conpri.sin

ni t r at ed Thepentditinms|detpilod provsrfoniheaikagne fragimepis I%‘%Ylb(ea‘lﬂlgglf rmlﬂﬁﬁggg"f °
enbodi ment ... The consunption of the catal ysts during such hydrogenation
reacti on®¥®MW8&1 ts, anong other things, in a significant decrease in the
residual alum numcontent. Before it is used in the process according to

the invention, the catal yst is advantageously Sﬁg{ec ed 1o a Ei rgtt washi ng
oper at i oHlowievér, iaanether gmbedimeat afthisipyentiops thg allahpew SEATE ST dht
during the previo rati o €S | LefSbratliemhs bsubj ected to
a regeneFeﬂ&gﬁméetoggesgﬁfagﬁtrieﬁgalégﬂg%c(tgi %gﬁog?g P@st “one al kal i%e washi ng

oper at i ogmpidyed depenpdgenahe type of apmirats wsediasd the energyweumks asilablonotst t he
oxi di zed alp_um' num val ues present in tre cat al yst. 281@0?04 Oa il'he

condi t i opertigwlarly) thel temmsratuteds adyratageously greater g prsave e HRSTRNed i n
this type, of hog, ver, in another enbodinment of this invention,

t he al kalr%ng/\%\l@ﬁ!%?g%l lsdﬁg\g?ri ed out at a tenperature of |ess than or equal
to 150 C., although higher tenperatures may be

The alkaline washing may be carried out at atmospheric or higher pressure, depending on
the characteristics of the apparatus utilized. It should be appreciated that there is no

5
significant advantage in carrying out the treatment at total pressures greater than 30x10
Pa.

With regard to the alkaline compound, this is advantageously employed at a concentration

of less than or equal to 35% by weight in water.

This regeneration step may also be carried out advantageously under a hydrogen pressure

to possibly further reduce a fraction of the oxidized nickel.

In such instance, the treatment is carried out more particularly with a hydrogen partial
pressure of at least 10° Pa (1 bar). The hydrogen partial pressure may be as high as
possible, depending on the equipment employed. However, this hydrogen partial pressure
is advantageously less than or equal to 30x10° Pa (30 bar). The total pressure in the case of

a treatment in hydrogen advantageously ranges from 6 to 30x10° Pa (6-30 bar).

Another embodiment of this invention entails the use of catalysts comprising nickel and

aluminum, deposited onto a support therefor.

The nickel may optionally be combined with at least one dopant metal such as those

belonging to Groups IVA, VA, VIA, VII of the Periodic Table of Elements, preferably



enpl oyed depending on the type of apparatus used and the energy sourg .,
avail able. More particularly, the tenperature is advantageously greéggpp‘&*
than or equal to 50 C., preferably ranging from80 to 140 C. The al kaline
washing may be carried out at atnosph Hic or higher pressure, depending on
the characteristics of the apparatus ilized. It should be appreciated

that there is no significant advantage in carrying out the treatnent at
total pressures greater than 30x105 Pa. Wth regard to the al kaline

conpoundtitahfiing ifoh ckdupmiiageots nixtargthegefli at a concentration of l|ess than
or equal to 35%by weight in water. This regeneration step may also be
carried out advantageously under a hydrogen pressure to possibly further

reduce acgfraction. el ' I ' ishe treat ment
o carr | SuaaapiRLsdhork Birf2ljol Bl R g 0 Be SR unO& BDRACKA S oot
| east 10@ordditidnk. bar). The hydrogen partial pressure may be as high as
possi bl e, dependi ng on the equi pnment enpl oyed. However, this hydrogen

partial pressure is advantageously |ess than or equal to 30x105 Pa (30

bar). Th - DI |42 L ; i i
advant agg%éjrgi)%]"f: g‘%gi?”? (rguc#rga ét a}tagmgtﬁe%bl%& IggtﬁF%§%%llg§i?§|ln (?rgg?(ﬁs;p‘ré&g%gldi ment of
t Ih| Sl nVﬂ{EEjfbﬁﬁ oga}hgiiheg combinedevidf atdedshbnestsderairconiuny titaniwms jor ailigon,

al um num deposited onto a support therefor. The nickel may optionally be

combi ned Whicthst by thegselv e FASIBISHIES net al  such as those  bel gng?ng to G?/oups
| VA, VA, VIA VI of the Periodic Table of Elenents, preferably 28 SEP 2 ii
11 titanium iron or chromum or a mxture thereof. Said support is nore
parti cul aNdnythsleks theschtalyst is sush that e tetahilnminum eententdhereafs whatgverdisdi t i ons.

degree of oxidation, satisfies the conditions indicated above, namely, it does not exceed

5.5% of the total weight of the catalyst.

The amount of support more particularly ranges from 25% to 80% by weight of catalyst,
preferably from 30% to 65% by weight of catalyst.

This type of catalyst is usually obtained by precipitating onto the support a nickel salt and
optionally at least one salt of a dopant metal. The catalyst is then separated, for example
by filtration, then dried and calcined at a high enough temperature to convert the nickel
hydroxide, and perhaps the salt or hydroxide of the dopant metal, into oxides. Once this
step has been carried out, the catalyst is subjected to a treatment during which some of the
nickel is reduced. This reduction is generally carried out at high temperature in a reducing

atmosphere, such as hydrogen.

It would be possible to employ, in the reaction according to the invention, a supported
catalyst, i.e., that just described, which had been utilized beforehand in another
hydrogenation process. In such event, it is preferable, before the spent catalyst is used at
all in the process according to the invention, to conduct a water washing step, or even an
alkaline washing step, to remove any trace of organic compounds emanating from the
previous process. After this washing step, it is recommended to carry out 2 reduction

treatment, preferably at high temperature in a reducing atmosphere such as hydrogen.



More particularly, the support advantageously conprises alum num (mof €fp a0;
especially in the formof alunina) conbined with at |east one oxide as
zirconium titaniumor silicon, whether by thenselves or as m xtures.
Nonet hel ess, the catalyst is such that 2tshe total al um num content thereof,
what ever its degree of oxidation, satl&fies the conditions indicated
above, nanely, it does not exceed 5.5%of the total weight of the
catal yst. The anmount of support nore particularly ranges from25%to 80% by
wei ght  ofiy gaitidresibodinpere be thabihyention, thS falyst cobfribes nieked but reft abmtinipst . Thi s
type of catalyst is usually obtained by precipitating onto the support a
nickel salt and optionally at |east one salt of a dopant netal. The
catal yst s t I ' el rdogdiand
cal ci ned ‘¥i "f&n%ﬂaﬁﬁg%@%ﬁ‘q‘%"é‘wé? git{% eet 3 l%?\%&e)llpkjﬁf?éﬁg%%?%%(rgﬁmld%ydgrﬁ%gi@de, and
per haps hbahiahtmoThéebcapiicieindfcated abopaith regetdaio suppartederifalists. Once this
step has been carried out, the catalyst js subjected to a eat nent during
whi ch sosemprising alunyinemRdpreparatieny erigyi (fresh or reg i) %??t‘?lsﬂtgoé[ﬁfé“r%?w arri ed
out at high e | [ 7 ey |t
woul d be cgtgls)éf%r&g{eﬁfoﬂéﬁrpédgfd {n(r?\(gt %g@?rgggrﬁﬁgﬁBgt%%%ra&%%&gh}gg@tt%ﬁi nvent)i on, a
suppor t eqdemsiaé adljdsfor this embodifi@ht ¢ivat thdedominuadis nehprelerit skréisen utili zed
bef orehand i n another hydrogenation process. In such event, it is
preferable, before the spent catalyst is used at all in the process
accordi NGyl Q,fy tihﬁié%h'iﬁﬂleda‘i’elggm}é% HRrefSe@mpIGRR N d rédcBon irolv@Sthe an
al kal i ne @&shi g step, to renove any trace of ordanic conpounds emanating
from t he cagatyei¢ihgiRgpiaioass nithft¢daromhiic camaphindg cetried,out contupedynmended t o
carry out a reduction treatnent, preferably at high tenperature in a
reduci ng at nosphere such as hydrogen. t. B S EF Nnll 12 In another
:mﬁ? In Hﬁp&ccgitdiﬁé"ﬁ An MO TeathRG AR FoYEE a6R0MNE &Pthe Thvikfibn, ik residence

time of use of the catalyst is at least 3 days.

Consistent with the present invention, the residence time (Tres) is defined as follows:

Catalyst employed

Catalyst consumed x Aminated compound preduction

Tres

Catalyst employed: Amount of catalyst in the reaction zone, separation

zone and peripherals, expressed in kg;

Catalyst consumed: Amount of catalyst consumed in the process (amount of catalyst
which is purged and not subsequent reinjected into the process);
expressed in kg of purged catalyst per metric ton of aminated

compound produced,;

Aminated compound: Amount of aminated compound produced, expressed in

production: metric tons per day.

Very often, the residence time of the catalyst in these zones is on the order of several

weeks.



According to this enbodiment, the catal yst enployed conprises a supfbF ).
whi ch contains no alum num The description indicated above with regard to
supported catal ysts conprising alum num (preparation; origin (fresh or
recycled), treatnent of the recycled %atalyst before it is introduced into
t he hydrogenati on process according t &t he I nvention) remains valid for
this enbodi nent given that alumnumis not present therein. The catal yst

i ndi cated i nmedi ately above is therefore enployed in a reaction involving
the catalytic hydrogenation of nitrated aromati c conpounds, carried out

continuously. According to an inportant feature of t hlle process, according to
the i nveByitlsterm fipitretediagematic comnoundy” apetended, iR PRLICUIA, LOMPOUNYs | o agt 3
days. ,S) is.def] > e ' ] trdtgyent i on,
the resi GERYE'YE ?Fgg%‘rgﬁe IEIl(rl)ljéilsf3 g?céﬁo)%l[ﬁ g‘%?@%@%ﬁ?&?ﬁ?ﬁ £t§§ﬁ21 Uned X Anmi nat ed
conpound fiRicaenE eidups,Gaidak kabt @el:@Ye prefekabiy il cof arompad Yasic auelausewhighct i on
zone, separation zone and perjpherals, %pr ssed i(g. kcg; Ca a(iyst ¢ suned:
Amount  ofnay&r gay et bosHbsHEled with are PrBRESs - aisEh YT at’{%ﬂcbg ’sa%m% i's
purged apg n%éqﬁ%@%?ﬂ%%ﬁboﬁ?ﬁﬁéﬁf%r‘d?ﬁe% 3% RYR6RA Tddicalgxpr essed in kg of

pur ged cgpélf‘sy r-netric ton of am nat eél conmpounid produced; Am nated
conpound: Anount of am nated conpound produced, expressed in production:

netric tons per day. Very often,. t resi dence,.ti f t catal yst in

t hese zoféase ggec@ﬁpa Ipethe ,aé;gq:sa'glf o@;@gglﬁypro o 2adigal rgt‘ﬁ)s%tuenge“nome by Qénc}
aromatic basic nuclei may be selected from Ci.cio, preferably Ci_ce, alkyl, aryl, alkylaryl
and arylalkyl radicals.

Exemplary aromatic basic nuclei include, especially, benzene rings and naphthalene rings,
which may or may not be substituted with one or more methyl, ethyl, propyl, butyl, pentyl

or hexyl radicals and/or isomers thereof.

The process according to the invention may be carried out in a reaction medium
comprising at least one compound selected from among mononitrobenzene,

dinitrobenzene, mononitrotoluene, dinitrotoluene, paranitrocumene or orthonitrophenol.

The process according to the invention is highly advantageously carried out in a mixture

of dinitrotoluene isomers.

The aromatic nitrated compounds may be employed in the presence of a solvent for said

compounds.

In a first embodiment, the solvent employed is selected from among aliphatic alcohols or

cyclic ethers, whether alone or in admixture.

More particularly, methanol, ethanol, propanol or isopropanol, either alone or in admixture

are exemplary aliphatic alcohols.

And exemplary cyclic ethers include dioxane and tetrahydrofuran, also either alone or in



By the term"nitrated aromati c conpounds” are intended, in particul ar
conpounds conprising at |east one nitrated functional group, and! g SEP 200
preferably at least two nitrated functional groups, and at | east one
C6-cl4, preferably C6_cl0 aromatic basli4c nucl eus, which my or may not be
substituted with one or nore Cl-cl10 |inear, cyclic or branched, saturated
or unsaturated, hydrocarbon radicals and/or one or nore hydroxyl radicals.
More specifically, the aforesaid optional hydrocarbon radical substituents
bor ne byadmaixeire.ar omati ¢ basic nuclei may be selected from Cl-c10,
preferably Cl-c6, alkyl, aryl, alkylaryl and arylalkyl radicals. Exenplary
aromati c basic nuclei include, especially, benzene rings and napht hal ene
rings, Wﬁ{krﬁ%ﬂirﬂé tr@mﬁ@e&{an;swﬁsewmqmm hitrs¥ecoipodLarget hyl , ethyl,
propyl, butyl, pentyrf or hexyl radicals and/or isoners thereof. The
process agedncidrigtotthe tdaetiomuertthgyraredisha vabinrthe abaygtsolvanty of seleenton medi um
conprising at |east one conpound sel ected from anong nononitrobenzene,

di ni t r ob@#REREES-npnoni t r ot ol uene, dinitrotol uene, paranitrocunmene or

ort honi trophenol . The process according to the invention is highly

advant ageously carried out in a mxture of dinitrotoluene isoners. The

ar omat i ¢ The tomieatiatonfoinated caypdmde irpthe pelaentpr splaemakiine mayvagy BT vent
for said conmpounds. In a.first enbodi nent, .the. solven

sel ect ed awlé?ﬂa&%ﬁ'bo"é‘?"lebﬁé{lg;'eép%sﬁHHﬁﬁuEeso?ameévé?lix@“%ﬁ ﬁ’étrwsh ?%ggﬁg?ﬂ@i one or
in adm x{uneor t%’ﬁﬁ'a%r h@é'uﬁdi bﬁ’corl(lﬁiuﬂ&@ﬁ'mt flaliadbr thesoR@Ndr mikture in

| sopropanol, either alone or in adm xture are exenplary aliphati,c

al cohol s quéstion care npdaMithopt intendéstgterbe lintitsd biereley, dherPaceRErtEBIINERWr of ur an,
al'so eit gg\rran?algg&%lyg {essI trllla% gr g(?urgl %(ot iJSr"/E by weight.

According to yet another preferred embodiment of the invention, the solvent employed is
the hydrogenated compound. In this embodiment, the aromatic nitro compounds are

introduced in the liquid or molten state.

This embodiment is advantageous in that it does not dilute the reactant, as is the case when
a solvent or solvent mixture is employed. This helps, in particular, to maintain a high
process productivity. Moreover, this embodiment obviates any additional step of

. separating the products from the solvent(s) used during the reaction, which step runs the

risk of loss of hydrogenated products.

The instantaneous content of nitrated compounds in the reaction zone is maintained as low
as possible. Usually, measures are taken to ensure that it does not exceed 1,000 ppm. This
content of nitrated compounds in the reactor is maintained by adjusting the feed rate of
nitrated starting compounds such that they are essentially instantly reduced by the catalyst
as soon as they are introduced into the reactor. The process according to the invention is
very suitable for operating at very high productivity levels, i.., the aromatic nitrated
compound is introduced almost at the maximum rate at which it can be accommodated by

the reactor/catalyst pair.

The hydrogen employed is more particularly pure hydrogen. By the expression "pure



In this enmbodi ment of the invention, before the aromatic nitrated cqgrgpgungs;
are introduced into the reaction zone they are dissolved in the above
solvents or solvent adm xtures. The concentration of nitrated conpounds in
the sol vent or solvent m xture may vary. over a w de range. However,

si ngl e-phase m xtures, nanely, mxturesS for which the solubility limt of
the nitrated conpound or conpounds is not reached for the solvent or

m xture in question, are used. Wthout intending to be limted thereby,

t he concandrogdr"anintaidge aigas cadainimay East99s hebegdntrad noore espealally at 2Bk by

wei ght. According to_yet another preferred enbodi nent..of the invention, the
sol vent @Agrolulzoges. Ittsﬁ%‘ﬂa% PB@@ﬁgWg&h%bﬁ?ﬁ%’ﬁﬁ&?t%enm{tﬂggihgﬁﬁ% (fr'léﬁff , the
aromati ¢ Egséﬁtqn&%mﬁgi‘éﬁrﬂlﬁ thd Mdﬁéﬂ&%_ resbtiol Svilt diMitsl RydrSRInt SthowkRt €.

This emb8dirent is a vant'ageous ‘in that it does not dilute the reactant, as
i s the casdepmwiviies na papiculanadwantagel vent m xture is enployed. This helps, in
particular, to maintain a high process productivity. Mreover, this

enbodi ment obvi ates any additional step of separating the products from

the sol venid ShiyUse hydiebm s ihi6ddce@ st iheRioicMbrhtris bfduht Foweber, itfié slko of | oss
of hydrogenated products. The Instantaneous content of nitrated conpounds

in the réaetdedno zarrgeouitshémjrdmganaém with hydvogersinposuicéss amoustedmparedwik ur es
are taken tg.ensure that jt does not, exceed 000.. Thi s .caontent of
nitrated 5(96%&56‘?1% gi‘ﬁh RIS 13y DS @V@f’gﬁo&f ﬁdé&“ﬁyggﬁ}/%fe ?W?émf ﬁ%geﬁg’ed rate
of nit r%&%%@ﬁl&ﬂf%ﬁdﬁ@iﬂﬁﬂﬂg@ﬂﬂ@hd traAdfed f1@M@ER oFS&eih tedhhologiest ant | y
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reduced by t catalyst © as sooOn as they are introduced into the reactor.
The process according to the invention is very suitable for operating at

hi gh ductivity | ls, i.e., th ti ' '
Pt oduc due BriFgeTn BV FAGe Adsiaseod BRer s Be0dgL ERIDE Ry by
t he reactbor/ ﬁa?zlb\f hoquafdtos‘[)hﬁ)slig.m{@mmioyed Is nore particularly pure
a’éy‘%? e e’Z "pure

hydr ogen. pression

This gas is charged by any means known to this art for enabling the gas to be distributed

homogeneously within the reactor.
Preferably, the reaction is carried out in a stirred reactor, or in a loop reactor.
The temperature of reaction more particularly ranges from 50° to 200° C.

After the hydrogenation reaction is complete, the reaction mixture is separated from the

catalyst by settling or filtration, using conventional techniques.

Of course, the amount of reaction mixture separated corresponds to the amount of nitrated
compound, optionally in the presence of the solvent, introduced into the reaction zone,

such as to maintain stable operating conditions.

The reaction mixture separated from the catalyst is then treated according to its

composition and its subsequent intended use.

Thus, if the reaction is carried out using a solvent, the hydrogenated amino product

obtained is separated, for example, by distillation. It will be appreciated that, depending on



7SEF ?C1' b 15 hydrogen" is intended a gas containing at |east 99% h¥$?g}w
and nore especially at |east 99.9% hydrogen. It shoul d be appreci Y cg that
it would not be outside the scope of the present invention to carry out

t he hydrogenation reaction with dilut hydr ogen, al though this provides
no particul ar advantage. Preferably, the hydrogen is introduced in the
stoichionetric anount. However, it is also intended to carry out the

hydr ogenati on with hydrogen in an excess anount conpared wth )

st oi chi offietchyice SPsdivem and tHeanbsemgnt stepad weithethe bydrogonatedgeodusts wildheodynani ¢
criteria, _nore particularly for optimzing gas/liquid transfer paraneters
of cert abybigcdsdn Hus sspREAION F15R TPRY, fC5¥¥%sure in the reactor

advant ageously ranges from5 to 70.105 Pa (5 and 70 bar), preferably from
10 to 50.105 Pa (10 and 50 bar). This gas is charged by any means known to
t hi s art Negt, tienatrhatighydregepated hooduet cindteraniployed in A phosgenatinngeydctiiing hi n t he
reactor. Preferaply, the reaction is.carried out.in a stirred.regactor, or
inal ooBﬁ‘l"fé&Htg(ﬂchYdr?Wg’ ‘Péﬁ’f)"’é? &’Eot‘}?"élcd?oclyzg}i‘ietsi ‘8H1°H8feemf?£?lf3?l [e?r“ ar ﬁ];% ranges
from 50 0 R00Cf PihRéthils, dPNcOTHRAERY, diRARHIRBrdef tC@RpMaRi the vids
reaction"mxture i's separated fromthe tcatalyst by settling or filtration,
usi ng coipeartd amahed.echni ques. O course, the anmobunt of reaction m xture
separated corresponds to the amount of nitrated conpound, optionally in

t he presence of the solvent, introduced into the reaction zone, such as to
mai ntain P%&%Q} o 131t CAR PrdskMNfventibe ah® B lakiGantages thereofsbp dslidvedg f r om
the catalyst 1s then treated according to its conposition and its,
subsequespecifit exadiplesisegivEnitheing undestoabibat somejase bignded anky ps 1Kstratve

sol vent, the hydrogenated am no product obtained is separated, for

exanpl e, “B@“‘d? 156 MOPOYF- 1t will be appreciated that, depending on

EXAMPLE 1

A standard undoped Raney nickel containing 8% total aluminum by weight was evaluated

using two tests (Test 1 and Test 2).

(a) Test 1:

50 g/h of a mixture of dinitrotoluene (DNT) isomers were introduced continuously into a

reactor containing 0.7 g of Raney nickel at 150°C. under a hydrogen pressure of 20 bar.
The DNT feed was continued until the DNT content in the reactor exceeded 1,000 ppm.

The hydrogen feed was determined by the progress of the reaction in order to remain at

constant pressure in the reactor.
The reaction was terminated after 6 hours (h).
The yield of the reaction at t=4 hours was about 99%.

(b) Test 2:

N



2 8 SEF ?A PS 16 the choice of solvent and the subsequent step to i SEP f0e
hydr ogenat ed products will be subjected, this separation step nay be
unnecessary. Next, the aromatic hydrogenated product can be enployed in a
phosgenation reaction, after being dehydrated, to obtain aromatic

i socyanates, which are internediates i the production of polyurethanes,
or else, if necessary, distilled in order to separate the various isoners
obtained. In order to further illustrate the present invention and the

advant ages thereof, the following specific exanples are given, it being
understood that sanme are intended only as jllustrativ and. i now se
i mit at i desamplerpftheinitial %@b}ﬁﬂ&}oah%}ﬂ%%@& SFé)ﬁ%tﬁg i %ﬁé‘b’&?&ﬁ‘%‘%"ﬁ?ﬁ@s 8% t ot al
al uni num ' iding ot Sard Pabr D gladagbe 2) - ()
Test 1: gg%&ﬁ%dg{}ﬁ%x\%ﬁ?(ﬁﬁﬂgﬁg?dﬁﬁrnotql(;]lljgghe (DNT) isoners \g\l/gre i ntroduced
cont i NUOKEINE h Wadiug tubeeRbich was eediad aidtyeDmAingpingd fiaaheyonth ek 0”& undyC.
under a hydrogen pressure of 20 bar. The DNT feed was continued until the
DNT cont 8¥pgengus psie&ct or exceeded 1, 000 ppm The hydrogen feed was
determ ned by the progress of the reaction in order to remain at constant
pressure in the reactor. The reaction was termnated after 6 hours (h). The
yi el d of Affeeofiemonihptheatibd wds dyzued; thaeataljps was d9ecoverable and sxtromelythardy SEP
20" 17

The structure of the catalyst was determined by X-ray diffraction to be that of a nickel

aluminate (takovite). This structure was the same as that of the deposit (screen) observed

on the walls of apparatus utilized on an industrial scale.

EXAMPLE 2
The catalyst employed was a Raney nickel recovered from a nitrile hydrogenation unit
containing 3.5% total aluminum by weight. The catalyst was first washed with water and

then dilute (1N) sodium hydroxide and then again with water. The catalyst was then

evaluated employing the same tests as those described in Example 1.
(a) Test 1:

Test 1 of Example 1 was repeated.

The results were as follows:

(i) the reaction was terminated after 8 hours;

(ii) the reaction yield at t=4 h was 99.2%.

(b) Test 2:

Test 2 of Example 1 was repeated.



A sanple of the initial catalyst (not having been subjected to the , SEF 240
hydr ogenation) was introduced with a m xture of tol uenedi am ne (TDS'AJ1 dut
isoners and water into a glass tube terned a Carius tube, which was seal ed
and then maintained for 1 nonth at 15 8C. under aut ogenous pressure. After
one nonth, the tube was opened; the cat™al yst was irrecoverabl e and
extrenely hard. The structure of the catal yst was determ ned by X-ray
diffraction to be that of a nickel alumnate (takovite). This structure
was the same as that of the deposit (screen) observed on the walls of
apparatus utilized on an industrial scale. EXAMPLE 2 The catal yst enpl oyed
was a Raﬁb?r%lﬂ(fﬂ(‘é?reraéé@mséd froma nitrile hydrogenation unit containing
3.5%total alum num by weight. The catal yst was first washed with water and
then dilute (1N) sodi um hydroxi de and then again with water. The cat al yst
was t hen(iiipihaltuas wah qepedyfierd mbmthsthoeatbst saascoveoabde srebanly blightiyn Exanpl e
1. (a) Test 1. Test 1 of Exanple 1 was repeated. The results were as

fol l ows: hgid) the reaction was terminated after 8 hours; (ii) the reaction
yield at t=4 h was 99.2% (b) Test 2: Test 2 of Exanple 1 was repeated. i
B SCF ?J7y 18 The results were as follows: (iii) the tube was opened after

1 mont h; Using X-edyediffsdctivasthe emanar aff the catadlysoway basidadiythap of hiskel. It
contained a small proportion of nickel aluminate (at least half the amount as that in the
catalyst of Example 1).
EXAMPLE 3
The catalyst employed in this example was an undoped nickel-based supported catalyst
containing about 2% total aluminum by weight, in the form of alumina, 2 to 6% ZrQO;,

silica and nickel with a total nickel content of 55% by weight.

The catalyst was evaluated using the same tests as those described in Example 1.
(a) Test 1:

Test 1 of Example 1 was repeated.

The results were as follows:

(i) the reaction was terminated after 9 hours;

(ii) the reaction yield at t=4 h was close to 99.2%.

(b) Test 2:

Test 2 of Example 1 was repeated.



Using X-ray diffraction, the structure of the catal yst was basically that

of nickel. It contained a small proportion of nickel aluminate (at [dadtf 2%
hal f the anmount as that in the catalyst of Exanple 1). EXAMPLE 3 The
catal yst enployed in this exanpl e was undoped ni ckel - based supported

catal yst containing about 2% total alum num by weight, in the form of
alumna, 2 to 6% 2ZrQ2, silica and nickel with a total nickel content of
55% by wei ght. The catal yst was eval uated using the sane tests as those
descr i bedthé restiiawpleas Tollowsa) Test 1: Test 1 of Exanple 1 was repeated. The
results were as follows: (i) the reaction was term nated after 9 hours;
(ii) the reaction yield at t=4 h was close to 99.2% (b) Test 2: Test 2 of
Exanmpl e 1.. e ahdl hb) hasdnen t he

t ube msalgmg%&ﬁgﬁeg\?aﬁ ‘ﬁ)ﬁgﬁ‘gh@fhﬁﬁ’g yééé?‘ﬂ%g%? g@étgﬁl&a&aand not hard.
Using X-ray diffraction, the structure of the catal yst was found to be

basically th t hat ob [ he f h t ileth
mvent i obsivgok BUAITRESER: Be STIE S S GHIRLMeD Jmnd JobF PRSCaly e e e
enbodi ”Eﬁ{a?obéep@edslﬁitﬂel ﬁ?&h%faily%ﬁ” wi Il appreciate that various

nodi ficatlons, substitutions,” om ssions, and changes may be nmade w t hout
departing fromthe spirit thereof. Accordingly, it is intended that the

scope of the present inventiqn h imted sol.ely by..he, s e, of the

Fol | owi ndViedhrgmentien BRHTGh BERTDed BHEE™ Hapbops spiific Hid pREERE
embodiments, the skilled artisan will appreciate that various modifications, substitutions,
omissions, and changes may be made without departing from the spirit thereof.
Accordingly, it is intended that the scope of the present invention be limited solely by the

scope of the following claims, including equivalents thereof.



28 SEF 2 20 Wat is clained is: 1. A process for the catalytic - EP 200
hydr ogenation of a nitrated aromatic conpound, conprising conti nuo‘u@lsy -
catal ytically hydrogenating said nit r&led aromatic conmpound substrate in

t he presence of an effective anmount of a nickel catalyst therefor that is
essentially devoid of alum num said nickel catalyst being continuously
cat al yti calVhatis glaimeddss or a period of tine of at least three days. 2. A
process for the catalytic hydrogenation of a nitrated aromati c conmpound,
whi ch conprises continuously catalytically hydrogenating said nitrated
aromati ¢ lconpuprbcessifet thatcatalyticthydrogemsion of a oitrated abigtic compeundunt of a
ni ckel /al um num catal yst, therefor,. said njckel/al um.num cat al yst

conpri si ng?OH}?r‘F'@gSPB%WSb(é’P@MICGﬁY hﬂﬁ?ﬁﬁnﬁ'ﬂl‘?ﬁ Sai‘é nifggied Frojpal cscoggpoalgfli ned by
claim 2, %gb&ﬂge ok é&hmwgﬁgﬁww%&ﬁmﬂ HE0 catdlysd tBasfor Ay wei ght  of
al um num 4. e process as defined by claim3, said™nickel/al um num

cat al yst assantially deyoid obatuBtuimg ssidbrixkelestghst bengaiontmunysly dtalyticplvcess for
the catal yti.c ydrogenahi.on f anitrated aromati c conpound, which

conpri ses 4H¥t 95 apGEPY © HW&I“??? least treq,(8¥ogenat i ng said nitrated aromatic
conpound substrate in the presence of an effective anobunt of a

ni ckel /alum num catal yst therefor, said nickel/alum num catal yst
conpri si n@.up t4phckes foy thesaghtticdfydrogenation ofa atftatedargmatie kempeyngdai num

catal yst bei.ng continuousl atal yt.ically active for. (iod. of tinme of
at | east t%blelécw;%%es89”#*}%@?6&%@“@@/ layéif‘?gﬁ’gﬁtlwagﬁvtr%ﬁ‘eﬁgfééﬁ gr{r}sc 1, 2 or 5,
carried oulnJduAPRMsBheSn tePRdehsd HthnRdtedtive AR@G 0P B nikcRBFal@mthumn r eact i on
product separation zone. . )

catalyst therefor, said nickel/aluminum catalyst comprising up to 5.5% by weight of

aluminum.

3. The process as defined by claim 2, said nickel/aluminum catalyst comprising

at least 1% by weight of aluminum.

4. The process as defined by claim 3, said nickel/aluminum catalyst comprising

from 2% to 5% by weight of aluminum.

5. A process for the catalytic hydrogenation of a nitrated aromatic compound,
which comprises continuously catalytically hydrogenating said nitrated aromatic
compound substrate in the presence of an effective amount of a nickel/aluminum
catalyst therefor, said nickel/aluminum catalyst comprising up to 5.5% by weight of
aluminum and said nickel/aluminum catalyst being continuously catalytically active

for a period of time of at least three days.

6. The process as defined by any of claims 1, 2 or 5, carried out in apparatus

comprising both a reaction zone and a reaction product separation zone.

7. The process as defined by claim 2, said nickel/aluminum catalyst comprising

at least one dopant.

8. The process as defined by claim 7, said at least one dopant comprising a metal



7. The process as defined by claim2, said nickel/alum num cat al yst .y
conprising at |east one dopant. 8. The process as defined by clai nQ&,SEEaQU&
at | east one dopant conprising a mnet al?l2. HS[ P20'4 21 of Goups IVA VA VIA
and/or VIIl of the Periodic Table. 9. The process as defined by claimS8,

said at le on opapt,,co | Sd | tani I,ron and/or chrom um 10.
The proceé&%@uﬁmg{}g’b\}ﬁ%%?Fssv@p%@thﬁ?e%%#g]rﬁ?ls‘kel or nickel /al um num
catal yst being deposited onto effective anmount of a support substrate
therefor. 11. The process as defined by claim 10, said support substrate
conpri si ng. al Uitierpuocesx asidefmad byiclain $ssaidadeast one depant COMPHSIER, titani um
oxi de, and/or. silicon 6 oxide. 12. The process as defined by claim 10, said
support sdidipg Kor aRes Ariuikssential Iy no al uminum 13. The process as
defined by any of clainms 1, 2 or 5, carried out at a tenperature ranging
from50 to 200 C. 14. The process as defined by claim13, carried out under
a pressuredOof fFhemrécespas dafined by plaimg & or Fhsaidniske 9§ nigkelplpmpuan py ¢l ai m 14,

ess . ns. : ]
hycr ogen’ FeERbAnEAEPbUr PR eafidoyupta yfbolRbeudBeRed, GONTC L%

claim15, carried out as to provide a productivity of at nost 2 nols of
converted hydrogen per hour_ and per glram_of catalyst. 17. The process as
def i ned byllcl aiTherBocesapsidefined by strimrlOnsaid BURPOFHIURHIERIC CUPRIISIE ng at | east

two nitro Jhlljrrnncn%}nogx%e gr{cp R &4st one of zirconium oxide, titanium oxide, and/or silicon

oxide.

12.  The process as defined by claim 10, said support substrate comprising

essentially no aluminum.

13.  The process as defined by any of claims 1, 2 or 5, carried out at a temperature

ranging from 50° to 200° C.

14.  The process as defined by claim 13, carried out under a pressure of from 5 to

70-10° Pa.

15.  The process as defined by claim 14, carried out as to provide a productivity of

at most 3 mols of converted hydrogen per hour and per gram of catalyst.

16.  The process as defined by claim 15, carried out as to provide a productivity of

at most 2 mols of converted hydrogen per hour and per gram of catalyst.

17.  The process as defined by claim 15, said nitrated aromatic compound

comprising at least two nitro functional groups.

18.  The process as defined by claim 15, said nitrated aromatic compound
comprising at least one Cg.c14 aromatic nucleus optionally substituted with one or

more Cy.cio linear, cyclic or branched, saturated or unsaturated, hydrocarbon radicals



18. The process as defined by claim15, said nitrated aromatic corrp@?L{pgtF 00
conprising at |east one C6-cl4 aromatic nucleus optionally substituted w th
one or nore Cl-cl10 linear, cyclic or 3ranched, saturated or unsaturated,
hydr ocar bon radi cal s i HSEP?% 22 and/ or one or nore hydroxyl radicals. 19.
The process as defined by claim 15, carried out in the presence of a

sol vent f and/os anelominpredtydeoxat tdisdiss conmpound. 20. The process as defined by
claim19, said solvent conprising an aliphatic alcohol, cyclic ether, or

m xture thereof. 21. The process as defined by claim19, said sol vent

conpr i si nggt he FHeYBidsS as @ffinka bPcREHAS, eiriéd/sutdy érgiresencodf swilenhiar at ed
aromati c conpound. 22. The process as defined by claim15, carried out as

t o provi desai njtrated argimatigeampguntht ed aromati c am ne conpound of at | east

99. 5% by wei ght .

20.  The process as defined by claim 19, said solvent comprising an aliphatic

alcohol, cyclic ether, or mixture thereof.

21.  The process as defined by claim 19, said solvent comprising the aromatic

amino product of hydrogenation of said nitrated aromatic compound.

22.  The process as defined by claim 15, carried out as to provide a yield of

hydrogenated aromatic amine compound of at least 99.5% by weight.



