WO 03/ 080243 PCT/ EP03/ 02637 | N AN AM NE OR NI TRI LE EMBEDDED PASSI VATED
HYDROGENATI ON CATALYST The invention relates to a passivated hydrogenation
catal yst wplwadsiead3 in an anine or nitrite. 5 Hydrogenati orCeatrad/yxss and
their use to synthesise a wide variety of products are extensively
docunent ed. Active hydrogenation catalysts are difficult to handle.
Therefore, they are typically, treated before they are shipped/ handl ed. For
exanple, it is known (see comrercial products of, e.g. Degussa, Engel hard,
and 10 Synetix) to enbed active hydrogenation catalyst materials in dialkyl
am nes, such as Arneen(r) 2HT. These enbedded catal ysts are generally
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hydr ogenati on catal ysts, suitably by nmeans of carbon nonoxi de and/ or
oxygen, to obtain a product that is easier to handle. 15 Active catalysts
enbedded in dialkyl amne are readily suitable for use in hydrogenation
processes to nake ami nes and/or derivatised am nes. However, for the
preparation of primary am nes the use of catal ysts enbedded in dial kyl

amnes  ieHGOh; ARitéd RgdroBehafi cABly8CeAbed@sd Pah Bikdier eof
I's contam na'?lggmﬁ%] v@?%gttﬁ%?éa%ﬂﬁay% a?rérr?g bel ng iﬁ}tyr oduced wth the

cat al yst orsitdlebeddi ng agent. Also, it was observed that such a

contani nation, particularly when making (unsaturated) prinmary am nes,

coul d°result in hazy and/or cloudy products. Passivated catal ysts, on the
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example, it is known (see commercial products of, e.g. Degussa, Engelhard, and
10  Synetix) to embed active hydrogenation catalyst materials in dialkyl amines, such
as Armeen® 2HT. These embedded catalysts are generally inexpensive and easy
to handle. Also, it is known to passivate active hydrogenation catalysts, suitably by
means of carbon monoxide and/or oxygen, to obtain a product that is easier to
handle.
15
Active catalysts embedded in dialkyl amine are readily suitable for use in
hydrogenation processes to make amines and/or derivatised amines. However, for
the preparation of primary amines the use of catalysts embedded in dialkyl amines
inherently means that the final primary amine or derivative thereof is contaminated
20  with the dialkyl amine being introduced with the catalyst as embedding agent. Also,
it was observed that such a contamination, particularly when making (unsaturated)

primary amines, could result in hazy and/or cloudy products.

Passivated catalysts, on the other hand, also suffer from several drawbacks. First
25 of all, passivation lowers the activity of the catalyst. Secondly, passivated
hydrogenation catalysts, such as the commercially available Engelhard E-480P,
are powdery materials that lead to undesired dusting (a health problem) and



consequently are not easy to handle. Hence, there is a need for inproved
hydr ogenati on catal ysts that can be handled easily and without health

ri sks anawola@size3 hydr ogenati on processes to nmake 5 am n@®@€TI/Epas/oiedul arly
primary am nes, especially unsaturated prinmary am nes, fromthe
corresponding nitrile precursor without the end product (i.e. primary

am nes or derivatives thereof) being contam nated with undesired materi al .
By the term "corresponding nitrile precursor” is meant here that said
nitrile, upon hydrogenation, producesagthe desired primary am ne by just
the addition of a 10 certain anmount of hydrogen to said nitrile, e.g. R C=N
+ 2H2 results in RRCH2-NH2. Various routes to overcone the above-nenti oned

pr obl ens coRsequartly-zaé fnet easye tovagndlbave been expl ored. Thus, many
experiments were conducted to enbed active hydrogenation catalysts in a
primary am ne. However, this route has not been 15 successful, since during
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i nvention relates to passivated hydrogenati on catal ysts that are enbedded
in at | east one enbeddi ng agent selected fromthe group consisting of WD

03/ 08024 %/ ah6Tis FHX35 A8 ®¥ércomne the above-mentioned problems in a cost-effective way
have been explored. Thus, many experiments were conducted to embed active
hydrogenation catalysts in a primary amine. However, this route has not been

15  successful, since during the embedding process the primary amine embedding
agent is converted into, inter alia, undesired secondary amine and undesired NHs.
After many years of research, we have now found that a passivated hydrogenation
catalyst can be embedded in a primary amine, a derivative of said primary amine,
or a (corresponding) nitrile. Surprisingly, this can be done in a cost-efficient way,

20 without unacceptable loss of activity of the embedded passivated catalyst in the
hydrogenation process, while the primary amines produced with said
hydrogenation process i) are not contaminated with undesired products and said
primary amines and/or derivatives thereof are obtainable by one or more
subsequent derivation steps, and ii) are essentially free of any haze (using a test

25 as described below). Consequently, distillation can be avoided, resulting in higher

yields and a more cost-effective process.

Accordingly, this invention relates to passivated hydrogenation catalysts that are

embedded in at least one embedding agent selected from the group consisting of



1) primary am nes, 2) hydrocarbon noiety-substituted derivatives of said
primary am nes, wherein the hydrocarbon noiety may be |inear or branched,
sat ur at edworo3seas ur at ed, substituted or unsubstituted, WoiTAEP03/62637
substituted may be O containing and may 5 be N-containing, preferably only
N-containing, 3) nitriles, or 4) mxtures of any of these conpounds.
Furthernore, this invention relates to the process to nake said enbedded
catal ysts and the use thereof in the hydrogenation process to nake am nes.
10 Preferably, said hydrogenation proceass is the hydrogenation process of
the corresponding nitrile precursor. Mre preferably, a primary am ne or
derivative thereof is produced in said hydrogenation process. The enbedded
Ea;sivat dd phimdnogmirags, on catal ysts are pre-emnently suited for use in a
ydrogenation process jin i ch unsaturated primary amnes or derivatives
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Preferred are, 20 hydrogenation catalysts.selected fromthe group of
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pl ati num3)rH§rn§§id,tm and zinc catalysts. Mst preferred are hydrogenation

catal ysts”t hat are pre-emnently suited for the hydrogenation of nitriles.
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PCT/ Eposlcgﬁgggonding nitrile precursor. More preferably, a primary amine or derivative
thereof is produced in said hydrogenation process. The embedded passivated
hydrogenation catalysts are pre-eminently suited for use in a hydrogenation
process in which unsaturated primary amines or derivatives thereof are to be

15 produced. The passivated hydrogenation catalyst may be present on a solid

support material or it may be unsupported.

A hydrogenation catalyst as described in this description that is to be embedded
can be any conventional hydrogenation catalyst known in the art. Preferred are
20 hydrogenation catalysts selected from the group of supported or unsupported
cobalt, nickel, copper, chromium, palladium, platinum, ruthenium, and zinc
catalysts. Most preferred are hydrogenation catalysts that are pre-eminently suited
for the hydrogenation of nitriles. Examples of catalysts which are very useful for
the hydrogenation of nitriles include i) aluminium-nickel alloy, ii) Raney cobalt, iif)
25 Raney nickel, iv) zinc-chromium alloy, v) zinc-aluminium alloy, vi) cobalt, copper,
and/or chromium pellets, and vii) various nickel-supported materials. Preferred
metals for use in a hydrogenation catalyst according to this invention are nickel,

cobalt, and copper.



4 Preferred for use as enbeddi ng agent for the passivated hydrogenation
catalyst are: 1) primary am nes, represented by the fornmula RCH2-NH2 (1),
wher ei n RvDY3/08kect ed from the group consisting of |ineaPCarEPbs/6asdhed,
substituted or wunsubstituted, saturated or unsaturated, optionally

O containing and optionally 5 N-containing, preferably only N containing,
noi eties containing 5 to 30 carbon atons, preferably 6 to 30 carbon atons,
nore preferably 7 to 30 carbon atons, nost preferably 8 to 30 carbon
atonms, 2) derivatives of said primary g nes, represented by the fornul a
R-CH2-NR R* (I1), wherein Ris as defined above and R and R' are

I ndependently selected 10 from hydrogen and the group consisting of |inear
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N-containing, preferably only N-containing, moieties containing 3 to 30 carbon
atoms, preferably 4 to 30 carbon atoms, more'preferably 5 to 30 carbon atoms,
most preferably 6 to 30 carbon atoms, with the proviso that at most one of R’

15 and R” is hydrogen and with the further proviso that R-CH>-NR'R” is not a difatty
secondary amine, wherein the term “fatty” refers to a moiety having 10 or more
carbon atoms,

3) nitriles, represented by the formula R-C=N (lll), wherein R is as defined above,
and

20 4) mixtures of any of said primary amines, derivatives thereof, and nitriles.

The ratio of passivated hydrogenation catalyst to embedding agent is preferably
10-60 % by weight (wt.%) of said catalyst to 40-90 wt.% of embedding agent, up to
a total of 100%, based on the combined weight of hydrogenation catalyst and
25 embedding agent. More preferably, the ratio is 35-40 wt.% of catalyst to 60-65
wt.% of embedding agent. Optionally, the embedded passivated hydrogenation
catalyst may comprise further conventional additives, such as filter aids, in a ratio
by weight of 1:10-10:1 (embedded passivated hydrogenation catalyst : total

amount of further additives).



anount of further additives). W 03/080243 PCT/ EP03/02637 5 Preferred
enbeddi ng agents are selected from alkyl amnes (Arneen(r)), n-butyl

am ne, n-wexplos@ns ne, n-octyl am ne, n-decyl am ne, n-do®ECTHEPIRMGBE,

n- but adecyl am ne, n-hexadecyl am ne, n-octadecyl am ne, n-eicosanyl

am ne, n-docosanyl am ne, and m xtures thereof, such as 5 commercially

avai l able tall ow, hydrogenated tallow, palm palmkernel, coco-, oleyl, or
erucic amnes, nitrites, such as n-butyronitrile, n-hexane nitrite,
n-octane nitrite, n-decane nitrile, n-glodecane nitrite, and m xtures

t hereof, such as comercially available tallow, hydrogenated tallow, palm
pal m kernel, coco-, soya, rape, 10 erucic, or oleyl nitriles, dialkyl

ani nes ( Aprepsrdd embbading@gentsmstselerted Abhy al kyl group, wherein the term
"fatty" refers to a noiety having 10 or nore carbon atons, preferabl

di at kyl ani nelkyhamings ymeen®y n-byitd dpUne dvhexd asnipairogtyl amﬂnﬁ)rn-a?%\ﬂs,
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di (hydrogenat efiald SWbicBtiR¥s am ne, 20 1, 3-di am nopropane ami nes
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10 erucic, or oleyl nitriles,
. dialkyl amines (Armeen®) having at most one fatty alkyl group, wherein the

term “fatty” refers to a moiety having 10 or more carbon atoms, preferably
dialkyl amines wherein both alkyl groups have less than 10 carbon atoms,
such as di(n-butyl) amine, di(n-hexyl) amine, di(n-octyl)amine,

15 o trialkyl amines, including dimethyl alkyl amines and methyl dialkyl amines
(Armeen®), such as commercially available hexadecyl dimethyl amine,
cocodimethyl amine, hydrogenated tallow dimethyl amine, oleyl dimethyl
amine, tallow dimethyl amine, didecyl methyl amine, dicocomethyl amine,
di(hydrogenated tallow) methyl amine,

20 o 1,3-diaminopropane amines (Duomeen®), such as commercially available
cocopropylene diamine, (hydrogenated) tallow propylene diamine, oleyl
propylene diamine, C1s-Cx2-alkyl propylene diamine,

. alkyl dipropylene triamine (Triameen®), including (Triameen® Y), such as
commercially available cocodipropylene triamine, (hydrogenated) tallow

25 dipropylene triamine, oleyl dipropylene triamine, tallow dipropylene triamine,

. alkyl tripropylene tetramine (Tetrameen®), such as commercially available
cocotripropylene tetramine, (hydrogenated) tallow tripropylene tetramine, oleyl

propylene tetramine,



al kyl tripropylene tetramne (Tetraneen(r)), such as commercially avail able
cocotri propyl ene tetram ne, (hydrogenated) tallow tripropyl ene tetram ne,

ol eyl prwpyBese4s et ram ne, WO 03/ 080243 PCT/ EP03/ 02637 @®CT/EP03/02637
trimethyl al kyl -1, 3-di am nopropane, ether am nes, ether diamnes, and

m xtures of any of the above conpounds. 5 Preferably, a primary am ne
and/or a corresponding nitrite are/is used as enbedding agent. Also

m xtures of one or nore primary am nes with one or nore of the
corresponding nitriles can be used. Pregferably, at |east 40% by wei ght,
nore preferably at |east 80% by wei ght, nost preferably at |east 95% by
wei ght of the 10 enbeddi ng agent consists of one or nore products according

to the fQrmul agnéthylalkyi-h)3-diaptbdrbpane, Ami nes, derivatives thereof, or
nitrites according'to this description can be based on natural or

synt heti e rawethgr@miaes,(fats/oils, alcohols). At roomtenperature and
at nospheric pressure,.said amne, derivative thereof, or nitrite preferably
has a v&pour eﬁ?’%éﬂ?'@eﬁeﬁ’ 5 M Hy, so that it is not volatile. The

amine, dgri vapliuerdSot 41/ Gdhe aBbvdbbibbangan be 1iquid or solid, at room
tenperature and at nospheéric pressure, although solid enbeddi ng agents are

prefefred. If an amine is used as the enbedding material and the

hydr ogenati on catalyst is used in th . . ' AL
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10 embedding agent consists of one or more products according to the formulae (), (1),
and (lll). Amines, derivatives thereof, or nitriles according to this description can be
based on natural or synthetic raw material (fats/oils, alcohols). At room temperature
and atmospheric pressure, said amine, derivative thereof, or nitrile preferably has a
vapour pressure below 5 mm Hg, so that it is not volatile. The amine, derivative
15 thereof, or n‘itrile can be liquid or solid, at room temperature and atmospheric
pressure, although solid embedding agents are preferred. If an amine is used as the
embedding material and the hydrogenation catalyst is used in the process to make
amines, then it is preferred to use as the embedding material the same amine as the
amine that is to be produced during the hydrogenation process. Similarly, if a nitrile
20 is used as the embedding material, then it is preferably the nitrile that is

hydrogenated in the process to make the amine.

Examples of amines and derivatives thereof that can be prepared using the
embedded passivated hydrogenation catalysts according to the invention include:
25 alkyl amines (Armeen®),
. ethoxylated alkyl amines (Ethomeen®),
. dialkyl amines (Armeen®),
. trialkyl amines, including dimethyl alkyl amines and methyl dialkyl amines



25 al kyl am nes (Arneen(r)), ethoxylated alkyl am nes (Ethoneen(r)),

di al kyi am nes (Arneen(r)), trialkyl am nes, including dinethyl alkyl

am nes armaormaidnzh3 di al kyl am nes WO 03/ 080243 PCT/ EPO3/ 02®8T/EP#3/02637
(Arneen(r)), 1, 3-diam nopropane am nes (Duoneen(r)), ethoxylated

1, 3-di am nopr opane am nes ( Ethoduoneen(r)), alkyl dipropylene triamne
(Trianmeen(r), including Trianeen(r) Y), 5 alkyl tripropylene tetram ne
(Tetrameen(r)), quaternary anmoni um conmpounds, including al kyl trinmethyl,
di al kyl dinethyl, alkyl benzyl dinmethyl, dialkyl benzyl nethyl conpounds
(Arquad(r)), trinethylalkyl-1, 3-di am nopropane,

pent anet hyl al kyl -1, 3- pr opane di amoni um conpounds (sold as Duoquad(r)), 10
et hoxyl at ed qYAHAEERD), anmoni um conpounds, such as al kyl met hyl - bi s( 2-
hydr oxyl et hyl ) anmoni um conpounds &gthoquad(r) X/ 12), pol yoxyet hyl ene

al kyl netshyl dndndidninppropeoemisnes (R¥rraeemBlol (r) 556, Berol (r) 561, and

B | 563 d E . ] | 15 di ' | t
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(Arneen(r) 2), am nes, 2 her diam nes, reaction products of
SMCA 6s06i um skl trifropyene tetanine Tetcaneen®), and al kyl  di net hyl ani nes

(Anphot een(r) )q,

uaternary ammonium compounds, including alkyl trimethyl, dialkyl dimethyl,
alkyl benzyl dimethyl, dialkyl benzyl methyl compounds (Arquad®),

) trimethylalkyl-1,3-diaminopropane,
o pentamethylalkyl-1,3-propane diammonium compounds (sold as Duogquad®),
10 o ethoxylated quaternary ammonium compounds, such as alkylmethyl-bis(2-

hydroxylethyl) ammonium compounds (Ethoquad® X/12),
o polyoxyethylene alkyl methyl ammonium compounds, such as Berol® 556,
Berol® 561, and Berol® 563 and Ethoquad®,

. amine salts (Armac®),
15 o diamine salts (Duomac®),
. amine oxides (based on dimethyl alkyl amines or ethoxylated amines,
Aromox®),
o amphoterics, such as N-alkyl-3-aminobutyric acid (Armeen® Z),
. ether amines,
20 e ether diamines,
. reaction products of SMCA (sodium salt of monochloroacetic acid) and alkyl

dimethyl amines (Amphoteen®),
. reaction products of SMCA and alkyl diaminopropane, Triameen®, and/or
Tetrameen® (sold as Ampholak®), and

25 e mixtures of any of the above compounds.

Preferably, the amine produced in the hydrogenation process in which the
embedded catalyst according to the invention is used, is a primary amine or a



reaction products of SMCA and al kyl di am nopropane, Trianeen(r), and/or
Tetraneen(r) (sold as Anphol ak(r)), and 25 m xtures of any of the above
conpoundswomBes@rnbl y, the am ne produced in the hydrogen®CTr@POpoBEESS i N
whi ch the enbedded catal yst according to the invention is used, is a
primary am ne or a WO 03/080243 PCT/ EP03/ 02637 8 derivative thereof. Mst
preferably, the am ne produced is an unsaturated primary amne or a
derivative thereof, since it was observed that the present enbedded
cat al yst shows good performance, resul®ging in higher purity of the
resulting primary am ne, absence of clarity problens, and hi gher yields,
because distillation is no 5 longer required. H gh yields are even obtained

when di siybtilativiecthefSoft Most greferably, the criniet pradsted is appinisaturatéshptiimahess,
in a preferred hydrogenation process wherein the e{w‘ﬁ%gded cat al gs(i
accor di ngine taied idevigativeo therofysinge it s e8seVEA that ey Pyeselt giaPeddeth

distilled, I t ypi e [ 'r@?ésp i i ning
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net al i nahlige hibssraensf ickrity padtadinst apdeliighabyigldss Hacans® ditillation .i9 na . %
based on the wei ght of the conpound to L be hydrogenat.ed. M referably,
the aPoulfngsr regilised. Eligh c)ﬁ'ﬁ(i > G5° t2Yeh. QQthXANhfg %ﬁéfé}qlﬁoeﬂf ?%‘% rgggtlon
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an ne sathe emisdigdacatalysi mmcerdngt$o g iihvantionnist ysad, fheMesuliing pMagy| | ect
the filtrate ln@ Q.mM, vial R nse with N2-blanket and capsul ate the vi al
usi ng a PUBBRS éﬁﬁmﬁd Place the vial in an oil bath at 105C

10 In a typical hydrogenation process wherein a metal-containing hydrogenation
catalyst according to this invention is used, the amount of metal in the hydrogenation
catalyst preferably is from 0.02 to 1.0 wt.%, based on the weight of the compound to
be hydrogenated. More preferably, the amount of metal is from 0.05 to 0.25 wt.%.

15 The invention is elucidated by the following examples, which have not been

optimised.

Experimental
Test procedure for determining haze:

20 e Filter 5 ml of an amine sample using a Millipore 0.45 pm filter unit, type Millex
HV
¢ Collect the filtrate in a 10 ml vial
o Rinse with No-blanket and capsulate the vial using a rubber septum
e Place the vial in an oil bath at 105°C
25 e Remove the vial from the heating source after 30 minutes
o Allow the vial to cool in an ice bath for 2 hours
e Place the vial in a thermostatic water bath at 20°C (i=0)

e Check the sample for appearance after 30 minutes



25 Renove the vial fromthe heating source after 30 m nutes Al'l ow t he
vial to cool in an ice bath for 2 hours Place the vial in a thernostatic
wat er batwoaB/o02@ (t =0) Check the sanpl e for appear ance PafftEPO3/883Ti nut es
WO 03/ 080243 PCT/ EP03/ 02637 9 I ncrease the tenperature to 21 C Check
the sanple for appearance after 15 m nutes I ncrease the tenperature to
22C Check for appearance after 15 mnutes, and increase the tenperature by
1 C5 Repeat the previous step until the sanple is conpletely clear
(maxi mum tenperature 30C) Register the tenperature at which the sanple is
conpletely clear wi thout any sedinent 10 Materials used: E-480P A
ni ckel -contai ni ng catal yst ex Cal sicat/Mallinckrodt* 62/ 15P A
ni ckel - cgnt 'rléiaggtﬁél'fté}hkséﬁatgpé@}gﬂed x Arneen(r) HT Enbeddi ng agent ex Akzo
Nobel * g:a st cat/ Mal I'i nckrodt now bel ongs to Engel hard 15 Exanple 1,
pr epar at » orCledclatheesznepldddr pmraaceeaﬁﬁwgaye%@ﬁi on catal yst Equi pnent:
The enbedded cat al %st cag@geﬁprgﬁg&ed and shaped in any conventional way.
In this®eXBeisese the PRSPt gl ass |ined reactor (250 m), equi pped
with a turbine ' | 1T uBaYP it dstapacturednyd1eCbot t om
val ve wa$ &@%kﬁgg‘%%‘éﬁé‘&%ﬁéﬂgﬁﬁg m’%ngrlg&gtﬁggﬁﬁgd hgrei n, see bel ow,
was ds oppeRépgedn fHee prévibuonatep! wetil oteo sample é6  porapletaly t claae dMeximEmMoN
di oxide ice for cooling, to form particulate matter.
temperature 30°C)
o Register the temperature at which the sample is completely clear without any

sediment

10 Materials used:

E-480P A nickel-containing catalyst ex Calsicat/Mallinckrodt*
62/15P A nickel-containing catalyst ex Synetix
Armeen® HT Embedding agent ex Akzo Nobel

*) Calsicat/Mallinckrodt now belongs to Engelhard

15
Example 1. preparation of an embedded passivated hydrogenation catalyst

Equipment:

The embedded catalyst can be produced and shaped in any conventional way. In

this example, a thermostatted, glass lined reactor (250 ml), equipped with a turbine
20 mixer, a nitrogen supply in the headspace, and a bottom valve was used. The

embedded catalyst mixture produced herein, see below, was dropped from the

bottom valve onto a metal plate situated on carbon dioxide ice for cooling, to form

particulate matter.

25 Procedure:
60 g Armeen® HT were melted at a temperature of approx. 70°C, and the reactor
was flushed with nitrogen. Next, 40 grams of catalyst E-480P were added to the
reactor and mixed into the melted Armeen® HT. While maintaining a nitrogen



25 Procedure: 60 g Arneen(r) HT were nelted at a tenperature of approx.
70C, and the reactor was flushed with nitrogen. Next, 40 grans of catal yst
E- 480P wewe oatsied3 to the reactor and m xed into the neltedTAPodestt) HT.
Whi |l e maintaining a nitrogen WD 03/080243 PCT/ EP03/ 02637 10 bl anket, and
optionally using nitrogen to pressurise the reactor, the m xture was
shaped as descri bed above. The Ni content of the enbedded catal yst nateri al
was about 25 w.% based on the total conbi ned weight of Arnmeen(r) HT and
E-480P. 5 Exanples 2-3, hydrogenation egperinents The experinments were
carried out using a conventional hydrogenation process as described in the
open literature for the preparation of primary amnes fromnitriles. O eyl
nitrile WasmKéseandoptiofal s t gitrb@én e ESdﬂmyeOﬂﬁlBémbr e nmixturd Was
Passi vated catal yst E-480P 62/ 15P _Enbedd agent Ar mse@%y%l HT Armeen(r)
HT (Enb shapednasmm'bedab@aecﬁhe Ni pomienbvpf %&embeésd@d satplysy nateriglgvag

Based on ne with

the fol ahrw%»ﬁéﬁ%see%@%o”@%!fv‘ﬁghﬂeﬁ SRS il EYe0F ]

Secondary Armine wt.%** 2.4 2.9 |V 12/100 91 86 86 Time mn. 180 160

Mnimumdd arity terrperature C21 23 **) Nornmalised IV = lodine Value is

t he sbPandemmes <o RARIHEIONLXPEEMSNS nsat urati on of the 15 product.

E;?;nl ;Qtes@aggfﬁgrﬁﬁeﬁtg Ware Bsimieq et ‘ﬂ@ﬁ’@l 4 R3hveRicHaY HyBFbganeliany pReédsdnas
described in the open literature for the preparation of primary amines from nitriles.

Oley! nitrile was used as the raw material to be hydrogenated.

Example 2 3

Passivated catalyst E-480P 62/15P
Embedding agent Armeen® HT | Armeen® HT
(Emb. agent + Passivated cat.) / Ni _[wt.%]" 0.8/0.2 2.41/0.2

10  *) Based on the weight of the compound to be hydrogenated

An oleyl amine with the following properties was obtained:

Primary Amine [wt. %]** 97.6 97.1
Secondary Amine Twt. %]** 2.4 2.9
\Y [g 12/100 g] | 86 86
Time min.] 180 160
Minimum Clarity temperature [°C] 21 23

**) Normalised
IV = lodine Value is the standard measure for the degree of unsaturation of the

15 product.

From these results it can be concluded that passivated hydrogenation catalyst can
be embedded perfectly in primary amine (Armeen® HT). Also good yields and
desirable products are obtained in the hydrogenation process in which this catalyst

20 is used.



be enbedded perfectly in primary am ne (Arneen(r) HT). Al so good yields and
desirabl e products are obtained in the hydrogenation process in which this
cat al yst wb®3ios02used. WO 03/ 080243 PCT/ EP03/ 02637 11 CLARCVEPL3/02837

passi vat ed hydrogenation catalyst that is enbedded in at |east one
enbeddi ng agent selected fromthe group consisting of: 5 1) primary am nes,
represented by the formula RRCH2-NH2 (1), wherein Ris selected fromthe
group consisting of linear or branched, substituted or unsubstituted,
saturated or unsaturated, optionally O4dontaining and optionally
N-containing, preferably optionally only N-containing, noieties containing
5 to 30 carbon atons, preferably 6 to 30 carbon atons, nore 10 preferably
7 to 30 crtAIMS atons, nost preferably 8 to 30 carbon atons, 2) derivatives
of said primary am nes, represented by the formula RCH2-NR R (11),
wherein Ris as defined above and R and R' are independently sel ected

from hydroggn hSthfysef tHat NRalenMiedieandhedt eubstonelt ed
or unsub15't/i§t ?ggyé’%gt g{lyg"t%eb or unsa{aglj/rat ed, optionally O-containing and 15

optional |y émbedtiagragent splectast tipmythe@rowmeensisting 9f: N- cont ai ni ng, ni eti es

containing 3 to 30 carbon atons neferably 4 3,c o) ; K

prefefably B PEMEBY APHES: é?WﬁE?nt%S??fﬁé;ff i I%;’Rgﬂfl%ﬂ% @é?‘%@%ﬁgﬂ ?még with

the proviso tRglechdd TRw thBeg®upReomeisting’ of dinbsidropgieranahned wstibstitttedf or t her

proviso that RCH2-NR R' is not a difatt secondargﬁg n@ wherein %rp(f term
a t

20 "fatty" refussgbstiutednpisatujatedyiqig unsa a’ﬁ%"f e o@H_ 1cﬁ?_é’,ta“'?ﬂ’gni es,
o5 e o cs.opriRja NEbRe G by, ShRLg, B Neofhing! magee. anc
nitrites. 25 Zonthifiagad Yo t30acabodi atonisy préferably Gvterd® nadionl stoms, omeref t he
enbeglgl 'ng age?)trgfeirasbly 7 to 30 carbon atoms, most preferably 8 to 30 carbon atoms,
2) derivatives of said primary amines, represented by the formula R-CH>-NR'R”
(I), wherein R is as defined above and R’ and R” are independently selected
from hydrogen and the group consisting of linear or branched, substituted or
unsubstituted, saturated or unsaturated, optionally O-containing and
15 optionally N-containing, preferably optionally only N-containing, moieties
containing 3 to 30 carbon atoms, preferably 4 to 30 carbon atoms, more
preferably 5 to 30 carbon atoms, most preferably 6 to 30 carbon atoms, with
the proviso that at most one of R’ and R” is hydrogen and with the further
proviso that R-CHx-NR'R” is not a difatty secondary amine, wherein the term
20 “fatty” refers to a moiety having 10 or more carbon atoms,
3) nitriles, represented by the formula R-C=N (llI), wherein R is as defined
above, and
4) mixtures of any of said primary amines, derivatives thereof, and nitriles.

25 2. A catalyst according to claim 1 wherein at least one of the embedding agents is

solid at room temperature and atmospheric pressure.

3. A catalyst according to claim 2 wherein the combined amount of embedding

agent is solid at room temperature and atmospheric pressure.



solid at roomtenperature and at nospheric pressure. 3. A catal yst according
to claim 2 wherein the conbi ned anount of enbedding agent is solid at room
t enper at LWeO oafsb2at nospheri ¢ pressure. WO 03/080243 PCT/ EP@8TIP63T26312 4. A
hydr ogenati on process wherein an amne i s produced using a catalyst in
accordance with any one of clainms 1-3. 5. A process according to claim4
wherein the am ne produced is a primary amne. 5 6. A process according to
claim5 wherein the primary amine is an unsaturated prinmary amne. 7. A
process according to any one of clains44-6 wherein the enbeddi ng agent used
10 is the sane as the nitrile that is hydrogenated. 8. A process according
to any one of clains 4-6 wherein the enbeddi ng agent used is the sanme as
the ani ne. paolregenationaprbessy athereint Brramine kb peodukedr usiag sa t catalyie im
catal yst according to,_any one of cl ai 1-3 wherein a passivated

hydr ogenat i @kFoFadangswith ﬁBYGH%QgQ@Hn‘T’ Fln'rl‘gt | east one enbeddi ng agent

sel ected fromthe group consisting of 1) primary am nes, represented by the
formula R-CH2-NH2 (1), wherein Ris selected fromthe group consisting of

| i near o015, bApnodess, acsolting toutlzih 6 whepeindhe abine piadsiged éna Prigany agiine.
unsaturated, optionally O-containing and optionally N-containing,

prefe5ab| y optionally only N-containing, noieties containing 5 to 30

carbon agong, nBEes£LHREOMING flooc%ﬁ’n GRipRFeiA tABEprinTEyamires s aAblnsaturated0

carbon atons, nost preferably to 30 carbon atons, 2) derivatives of said
primary ani pimaryapiesented by the formula RRCH2-NR R* 25 (11), wherein R
is as defined above and R and R' are independently selected from hydrogen
and the group consisting of linear or branched, substituted or

unsubst i tut &GrostisticbRindto aMpaiaIbhEiaiins M8 Whereir thetembeddingiaggnbuskd
10 is the same as the nitrile that is hydrogenated.

8. A process according to any one of claims 4-6 wherein the embedding agent used

is the same as the amine produced, or a derivative thereof.

15 9. A process to make a catalyst according to any one of claims 1-3 wherein a
passivated hydrogenation catalyst is embedded in at least one embedding
agent selected from the group consisting of
1) primary amines, represented by the formula R-CH2-NH2 (I), wherein R is

selected from the group consisting of linear or branched, substituted or

20 unsubstituted, saturated or unsaturated, optionally O-containing and

optionally N-containing, preferably optionally only N-containing, moieties
containing 5 to 30 carbon atoms, preferably 6 to 30 carbon atoms, more
preferably 7 to 30 carbon atoms, most preferably 8 to 30 carbon atoms,

2) derivatives of said primary amines, represented by the formula R-CH.-NR'R”

25 (1), wherein R is as defined above and R’ and R" are independently selected

from hydrogen and the group consisting of linear or branched, substituted or
unsubstituted, saturated or unsaturated, optionally O-containing and
optionally N-containing, preferably optionally only N-containing, moieties
containing 3 to 30 carbon atoms, preferably 4 to 30 carbon atoms, more



optionally N-containing, preferably optionally only N-containing, noieties
containing 3 to 30 carbon atons, preferably 4 to 30 carbon atons, nore WO
03/ 080243WB@3/&R@8/ 02637 13 preferably 5 to 30 carbon at @cE/EPO®BI637
preferably 6 to 30 carbon atons, with the proviso that at nost one of R
and R' is hydrogen and with the further proviso that RRCH2-NR R' is not a
difatty secondary am ne, wherein the term "fatty" refers to a noiety
having 10 or nore carbon atons, 5 3) nitriles, represented by the formula
RGN (Ill), wherein Ris as defined aBove, and 4) m xtures of any of said
primary am nes, derivatives thereof, and nitriles. 10. A process according
to any one of clains 4-9 wherein the ratio of passivated 10 hydrogenation
catal yst and epdferihing te@ntarben 2668 Mweoslypreéirghly § ta 30qcatdion atoms. ddthal yst

to 40-90 wt. % of ddi t, t gt al 100% b
cgnbi ned wei gﬂ‘?e B?O%ﬂ%%ﬁiﬁg%rm@gggwéﬁda d%ehg%ﬁggﬁgf?n g@ﬁﬁf{hﬁﬁpftégﬁ he
embedded pass-g}ﬁﬁﬁpth@ﬁ-@%ﬂ@{’h@% pet aldifatty BBYoRdHIP ansifef Whétkdr the term

it

conventi onal vVes.
“fatty” refers to a moiety having 10 or more carbon atoms,
5 3) nitriles, represented by the formula R-C=N (lI), wherein R is as defined
above, and

4) mixtures of any of said primary amines, derivatives thereof, and nitriles.

10.A process according to any one of claims 4-9 wherein the ratio of passivated

10 hydrogenation catalyst and embedding agent is 10-60 % by weight (wt.%) of
said catalyst to 40-90 wt.% of embedding agent, up to a total of 100%, based

on the combined weight of hydrogenation catalyst and embedding agent, while

the embedded passivated hydrogenation catalyst may comprise further

conventional additives.



