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WD 2007/ 000236 PCT/ EP2006/ 005577 Descri ption

- Pol yet heram ne production nethod 5 The present

invention relates to a process for preparing -

pol yet heram nes using cobalt catal ysts.

RYODy2OGEOQMEIBES contain at |east one pol Yt REPS0O6/005577
gl ycol group, which «crucially influences their o
properties. A high proportion of polyethylene glyco
Ieamniptisn gi ves rise to wat er-sol ubl e pol yet her am nes,

and a high proportion of polypropylene glycol units to
wat er - i nsol ubl e pol yet herani nes. Moreover, the change
iRplyatberamnine predudionsnetod pol yal kyl ene gl ycol s al | ows
melting point and viscosity of the polyetheramnes to

gﬁgi nf | ue{wced ta tug3 of the Sel ection of suitable -
r P&SeR EUE*BF'@ feletehés 2 ROLEFES *’oH"eHat”“QSP‘?JB%@?EﬁfB'”eS
MQin@ccaﬁwcga\t@lyst@rfact ant properties. Mreover, it is
possi ble with pol yhydric alcohols to form branched _

pol yet heram nes which then |lead, after amnolysis, to
polyetieramioes| cantdinest [gast song edyalkyend oglyeoli grosip, which

Eﬁ.ﬁfﬁ Pﬂﬁflu%ﬁl#esqﬁﬁﬁyﬁg?%ﬁ]@s PA W@{ bx‘og)ﬁrtﬁ O?f pojvethylene glycol
ylt?e sivesdisecta watesrsoluhle mis@t@@nawnﬂ% attbadhigh grreportign of
Ebﬁ'p%py%neabtycél LRIt B SWHRIFIIISBIUINE %rérﬁfnes Moreover
B}%@@é@ge?gft%&sr/@b%rrrﬁénsﬁ%sg Wa‘?%}‘%gz s a ows mei?ng
point eadivisgobity of tmpoigeﬁmmmsrtg d inflnehsediByngirtae of the
Sk PR P U ) R LG 3 Mg o

aehioyef swfackantu prongsties. 6Mprec_1\7erdets g8 masr%aiepmaepsithdrlc

-leéﬁél%' NS  RSrhiTBbi egg% ﬁmﬁﬁﬁhé@ \fmhmw Cthéﬁt hé/ EN&iter

lyc nmonoal k a cat al
gfash'yﬂﬁy% f@op@ldéerwom@. amines: Mwyes Ii%ﬁ 1@W@59uwws of
mfluéﬂcﬂﬁglth@pﬁbﬁérﬁeé&'ﬁ ) oW@ltriﬁ‘thn"m’ﬁe base®tRNBOH 1 a controlled

ﬁﬁﬁ'ﬂ%@g@e f‘éﬁﬂ%t I tﬁf’ tg@? He@a{bglg@e‘é nggl gcrenscrl bes a

supported catalyst for am nolysis, which is used 35

am.nes

']:;I‘?é h&eaﬁgiﬂs\é%s%s%rﬁhs "h%é?%@ég fé?’ él%?)%{l é%%ﬂesﬂpé%rﬁ HEs.

ES on

| consi sts. of 15 30% by wei ght of nickel, 3-20% by

DE-A-16 43 426 describes a process for preparing polyoxyalkyleneamines
proceeding from the corresponding alcohols using a nickel-copper-
chromium catalyst which contains 60-85 mol% of nickel, 14-37 mol% of
copper and 1-5 mol% of chromium. '

- US-4618 717 describes a process for preparing primary amines

proceeding from oxyethylene glycol monoalkyl ethers using a catalyst
which contains 50-90% by weight of nickel, 10-15% by weight of copper

and 0.5-5% by weight of the elements chromium, iron, titanium, thorium,

zirconium, manganese, magnesium or zinc.

US-5 352 835 describes a supported catalyst for aminolysis, which is used
for the conversion of polyoxyalkylene glycols to the corresponding amines.
In this case, the catalyst consists of 15-30% by weight of nickel, 3-20% by

‘weight of copper, 0.5-1% by weight of molybdenum and at least 50% by
“weight of y-aluminum oxide, which serves as the support material. '
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wei ght of copper, 0.5-1% by wei ght of nolybdenum and

at | east 50% by weight of y-alum num oxide, which
serves as the support material. WO 2007/000236

PCT/ EP2006/ 005577 2 US-4 766 245 describes a process
W0 20079000286 pol yoxyal kyl ene- pol yan nePQT/EFeedstys577
fromthe correspondi ng al cohgls. using a Raney - :
ni ckel / al um num cat al yst whiTth consists of nickel to
an extent of 60-75% 5 and of aluminumto an extent of

%3?@6%'“&90% 1? ﬁﬁr%%%é?e?ora ‘b%?iﬁ@ ;%I%oxyﬁlkglene-.r

prepari ng polyox am nes proce
Priyagdpee SpeseRdiad afFQ,th'EBles CGB’BW@"F&@@WI% m:slmg @ Raney

R@R@Vafﬁhﬁh@nw @étél}ﬂsf‘ vRidRcah¥ists ¥hhiheRiahi &rahi ¥f Gb%%

t % 0 US-5 003 107 descri bes
a0 D elliunih b ausientel R on o _
poI yoxytretranet hyl ene glycols using a cat aI yst whi ch
T2% pckel, .20-2
B hGitds 7" diaihns" el Ss o RS ihiron Gy kRespol-
Binines pracesdingofrgbdtheucorr@ibordiny aB000K deingra Rasey nickel
f%ﬁ%?sﬁ'é“er% LT RarlR Sy 205RBRAR 55 Ranjains 0.2-5%
obdideiyim.30- 70% Ni, 0. 1-5% Mo, 0- 10% al umi num and/ or
nanganese in each case calculated 20 as the oxide.

g3"€ 5803{ 1?69289bdescr| bes an i rov rocess .for F
&pAPPH RECTOG 0o MATETS offfal LEHIVE APRURIREs ©
pmlyh:@ttmtm@mytmerglycrﬂs aisireg aloatalystwivhich, catainel10-25% by

BB G881 200 PO he BB hEERE b it o

elifordgmAnst €630 by Weight ofanebybdesumy neans of a

catal yst. The rret al content of the catalyst consists

. Co d n extent of 70 to 95% and of cop
ﬁ% -AA4EE @ﬁ'ﬂ dgPCaPasA PRRRSSI AT praRRriRg NS proggeding from

asleoigbls, maﬁlhlchQﬁe@@téI?BtMorﬁﬁﬂgQ@ 85%@%1130% @;u4303ﬁ)% Ni,

b
b er B AR el oanaaee i lnpliacass rrloulated
aehihetoxidlee cat al yst contai ns 22-40% Zr, 1-

'US-A-2003/0139289 describes an improved process for preparing amines

proceeding from alcohols, aldehydes or ketones by means of a catalyst
which, as well as nickel, copper and chromium, also comprises tin. |

DE-A-19 53 263 describes a process for preparing'amines proceeding from
alcohols by means of a catalyst. The metal content of the catalyst consists
of Co and Ni to an extent of 70 to 95% and of copper to an extent of 5 to
30%. In this catalyst, the weight ratio of Co to Ni ranges from 4:1 to 1:4.

DE-A-102 11 101 describes a process for preparing amines proceeding
from alcohols or aldehydes, in which the catalyst contains 22-40% Zr, 1-
30% Cu, 15-50% Ni, 15-50% Co, calculated in each case as the oxides.

DE-A-1570 542 discloses a process for preparing polyetheramines,
characterized in that polyethers of the formula | or Ii

HO_-R-(OR)n-OH (1)
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30% Cu, 15-50% Ni, 15- 5'0%-Co, cal cul ated in each case
as the oxides. 35 DE-A-1570542 di scl oses a process for
preparing pol yet heram nes, characterized in that -

. polyethers of the fornmula | or 11 I—|OR—((R)n-()—|(I_)-V\D-

200720008862 RCT/ EP2006/ 005577 3 Z[ ( OR) PCOHBRAV0E)009577

which R is an aliphatic radigal having 2-4 carbon
atons, Zis a divalent to hexaval ent aliphatic,

ar al i pHEDRIKH-Oltlgmat i dllpr al i cyclic radical. which may
be 5 interrupted once or nore than once by ether or
am no groups, carbonam de, urethane or urea groups,'n

ifis whiche Bds @nf aliphatic radisal having Ard=carbpp adormscérsipritivalent to
#yéga\félleﬁf‘égpﬁtrc,zaréé“})htah@, Qfo‘ﬁ%ﬁg:‘éﬁr glﬁcgﬁg«% fadieAdvhich may be

1ydrogen over a hydrogenati on- ation catalys :
SRTIBIEth (ORGSR NPy MOFe afha o BY SeTsdy (BRI draHPS.
%e?mwdrgidb,egg%mggwcbﬂm%m@md b@phtn ZQQntlet”g@;;s?&Qﬁn 1 to 50 and
prefer y - ,under pressur.e. as_now n
PErd BnaracDing G T Aendy SEehdR nprbS8pce ¥ Wllr and
hytymerabker & hedmigeasticadebedpgepatien chtadyst ichasisting mainly

1o . _ i Dot g
of erCaRnigl e e ??*Eﬁgaﬁeg@ﬁ;’?fﬁgﬁﬁﬁ 1BaCpd ] Bhpbfta' o200
R80T, preherably patG, widesgesgureo an extent of at :
| east 80% by weight. It is possible here to use

ither support catalysts ich, apart fromthe .
ot B¢ e yDestt | dedibr bl o buseglys, Pebielieragnines or
_@gﬁmyﬁlkyikheahﬁthes aan bepriparéd fromh dhg sdasresipbhding elxlcohols
additional_s Qr t [ r \ - C
3R e 8 SR [Rofik bfoserl ofBOR] B p3fic S culilet
wdwisenmetal cotdeniacemsistseofpeatrlt do iapnewstent of at least 80% by
RRigiat heram nes. 25 The invention thus provides a
protess for preparing amnes of the formula | R2-N-R3
1(1) R

It is possible here to use either support catalysts which, apart from the

catalytically active metal content, also comprise support material, and metal
catalysts without additional support material, for example the so-called

"Raney types”.

The process is suitable both for continuous and batchwise preparation of
polyetheramines.

The invention thus provides a process for preparing amines of the formula |

R2-N-R3
| {1

- R

in which R? is an organic radical which comprises between 2 and 600
alkoxy groups, _and'R1 and F{3 are the same or different and are each
hydrogen or an organic radical having from 1 to 400 carbon atoms, by
combining a compound of the formula 2
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30 in which R2 is an organi c radical which conprises
- between 2 and 600 al koxy groups, and Rl and R3 are
the sane or different and are each hydrogen or an

organi c radical having from1 to 400 carbon atons, by
QoA Igo@eaenpound of the fornula 2 VOERONEOQERD5577
PCT/ EP2006/ 005577 4 HN (2) ,Rwith a conpound of the
formula 3 5 RR-OH in the pr‘ésence of hydrogen with a
catalyst which is netallic d whose netal content
consists of cobalt to ar)/axtent of j | east 80% by

wei ght. 10 The cat aIﬁN ~used for the’ process according
to the invention contains l:[3)1|'eferably 85, nore '

~particularly 90, especially 95% by wei ght of cobalt,:

based on the total netal content of the catal yst. The
catal yst may, as well as cobalt, also conprise

i@ compeppe of thayfymul@y i ron, titanium thorium
zi-rconi um manganese, nagnesi um nol ybdenum al um num
zinc and/or 15 tin. The ggf_gl_ist may be a supported
catal yst or an unsupported’c lyst. Wen the

catal yst is unsupported, it is preferably a Raney-type

L A U, .3 Kt R g v
gurbearitenistensists pcobalbipae cxteat o ableast S weioh

tablets or- cylinders in a regular or irregular
versi on. The di nensions of the support %ﬁrtic_

BhepalIvp! e BT IhrRIOReSAACERERET dACHR ghyGh Sastains
bilfe?%)(leyré rﬂgf@frh??mpgﬁtrc{)Marfw 90?>e_aie_E9d:iaily$ 9556 ety havghtgofacobalt,
BBReT o e taldl i panoT Rt tel pRaREEPPS BRI ThY & e

as ecobld, kisoveomprse nickehpmppenathteomilrg, Faohtitasiusn) theaum,

a ?ﬂlr@r%?mrﬂéh el UrﬁbﬁHé%iﬁH ﬁ@&?ﬁ%ﬂﬁh' Le@liRSm, zinc and/or

_ oxide, zrrconium 3 titanates, _
80l i con carbide and carbon. Particularly suitable
supports of this type are those having a specific

f f f 5 300, n2/
?’H(ra c%%a VS Irrr?aay ge a ét%?)org)ec} 8atalyst or arcf1 unsupported catalyst.

~ When the catalyst is unsUpported, it is preferably a Raney-type catalyst.

‘When the catalyst is supported, the support particles of the catalyst may
~have any geometric shape, for example the shape of spheres, tablets or

cylinders in a regular or irreguiar version. The dimensions of the support
particles are generally between 1 and 8 mm. Preference is given to the
spherical form, for example spheres having a diameter of from 4 to 8 mm.
The support particles are generally referred to as pellets.

Suitable supports are the known inert support materials such as silica,
aluminum oxide, aluminum silicates, silicates, titanium oxide, zirconium
oxide, titanates, silicon carbide and carbon. Particularly suitable supports of
this type are those having a specific surface area of from 50 to 300 m™/g
(measured by the BET method) and a mean pore radius of from 50 to
2000 A (measured by mercury porosimetry), in particular silica (SiO2) and
Si02-Al203 mixtures. | | -
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(nmeasured by the BET nethod) and a nean pore radius of

from50 to 2000, (neasured by nercury porosinetry),

in particular silica (SiQ) and Si02-Al203 n xtures.

35 WD 2007/ 000236 PCT/ EP2006/ 005577 5 In the case of
lysts, the netal .contents

?Végéhﬁéﬁg(ggo preferably in the range frommgypgp%b%mgﬁ

contains.from2 to 600 al kox@ groups. I n the present

R MEXkse Qﬂf l§PJ>§>)L’)ort5d Qfa%{ Stsafife Hitder sérteftst MmayE/batween 1

Shaiaeth wateaBhiy tﬁ%r%m%fr?w B0 0oy aroupe t hus

rrean a structural unit of the fornula - (AO Nn- where n

Ba Ejifains’ it s 0ol il GetiE L ol PREARERE Y liony

g&oi.lpsaare m;:tmrsioaldlt;a raaareahmltemfdheafdrmalla —(JF\IQQ trbwlalch Alis a

%%egaeaélﬁg{eﬁé’qmﬁae 2pf fﬁ‘ébagll()bxge%ﬁéﬂing tﬁgégﬁlﬁan a
t

gHyClhgal i &f éRe R r—(/ﬁ\ﬁ% nWﬂﬁrQ:'h =HEmA i ng

bl ocks of different alkoxy units, preferably ethoxy

T e O A et y%@é%&#’ 3 SIALALRRK Whilene or
eyrfad:cal neépeamfyeaheétrgwémdlraamtat T\ tO)ar- nuiraban of

b
S ey i Op DB 5 1 3. espesiafl Gpiesn,p anc

200j 'lﬁhevlailmlxya:hm faynb® at Wod0 Polypresfabwaibwhidty bas oliermating

ﬁ%cks?)f 'dﬁ‘fefdémlg%fuﬁi? perrB aeg%ﬁlﬂr f]é{xJ éﬂﬁ‘pg%ﬁ&%%ﬂ-ﬂts It2r'ﬁay

ab@ bRea seh@in dhaang f%rraﬁ@oranae@m@@a@ﬁ thegalbgen Ltw'fsar?f a
g@ggpyméradl cal having from1 to 400 carbon atons. Rl
may, as well as carbon and hydrogen al so

'~ contain heteroatons such as oxygen, nitrogen, 30

20

ha spipdferred emnmbadihfemt,. -(A+O)a- 3 & elkory caatnoafi the formuka 4
and R3 are each hydrogen, an al kyl radi cal

-(CHz-CH(CH3)~0)a-(CH2~CH2-0')b-(CHz-CH(CHs)-Q)c- @)

o in.which

.25

30

35

a‘ is from 0 to 300, preferably from 0 to 80,
b is from 3 o 300, preferably from 3 o 200,
c is from 0 to 300, preferably from O fo 80.

: R1 and R3 are the same or different and are each hydrogen or an organic
radical .having from 1 to 400 carbon atoms. R1 and R3 may, as well as

carbon and hydrogen, also contain heteroatoms such as oxygen, nitrogen,
phosphorus or sulfur. '

In a preferred embodiment, R1 and R3 are each hydrogen, an alkyl radical
having from 1 to 50 carbon atoms, an alkylene radical having from 2 to 50
carbon atoms, an aryl radical having from 6 to 50 carbon atoms or an
alkylaryl radical having from 7 to 50 carbon atoms.

" In a further preferred embodiment, R1 and R3 are each as defined for R2.
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- bRsud RAViRYHRE §1th WL ESn fdri§ where each of R, R

having from 1 to 50 carbon atons, an al kyl ene radical
having from2 to 50 carbon atons, an aryl radical
having from6 to 50 carbon atons or an 35 al kyl aryl
radi cal having from7 to 50 carbon atons. are each as

i t In a further preferred; j \
R SN o L

2007/ 000236 PCT/ EP2006/ 00557 n a
further preferred enbodi nment® RI agd 'R3 each contain

?m‘armrméﬁ@ﬁﬁirreﬁll\?srﬁbddii(ﬁént,r%% anar R %@&2@0&6&;{2 knino groups.
rmul a3g, r - D in ic is a

i AT R TG0 corathne it BeomMAS from 1 to 50 carbon
atons and R5 and R6 may each be hydrogen or a

nonoval ent hydrocarbon group having from1l to 50

carbon atons, where each-of R4, R5 and R6 may

conprise from RAOG Reégroups and het er oat ons
such as oxygen, 10 nitlrog n, phosphorus or sulfur :
(basically in th Samgsanay as R3), and{@his from1lto
10.  Wen R2 is alkoxyl'at edmnet hanol , the product of

t he process according to the invention may, for
exanpl e, have the followi ng structures: 15 ,,A O k(r)

WA R st R B on Bt ARG TR Y Ko carpon

plomeand Rt aed Cagvapeaph ibgdtdrpger o Byn@lntsvilmtadn@mcgrbon
and R™ may

comprise from 1 to 200 alkoxy groups and heteroatoms such3as oxygen,
nitrogen, phosphorus or sulfur (basically in the same way as R7), and m is

from 1 to 10.

When R2 is a!kdxylated methanol, the product of the process acbording‘ to

~ the invention may, for example, have the following structures:

' K, o |

/O\/\\O/\/'O\/\N/\'/O\//\O/\/O\

k/O\/\O/\/O\ @

-In the case of an alkoxylated alkyl alcohol, the following structure arises:

]
e f Py e
k4 ko

In the case of polyalkylene glycols (diols), the fQIIOWEng structures arise:
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(9) kJ'L L} .INH2 Z3 hi2No kJ L OkJ Z HL o Jk3HO

k4 NHZ (10) 5 in which k1, k2, k3 and k4 are each

i ntegers which add up to 600. In a further preferred
d®hdeodgre amne of the fornula (1)

Sﬂp;%bm ne o% the fornmula 11 10 R7( NRORS8) EGET{EE)ZOOBIOO%TT '

which R7 is an n-val ent orga?n ¢ radical which has from

2.to 400 carbon ‘atons and may al so contain

het er oat ons such as oxygen, nitrogen, phosphorus or

~sul fur, R$ and are eac radi cpl as for R3, and
ni s any i ntege m NHg (9)
al koxyl at ey gl y@e ol . d5duct® f, {he process
accordi ng the | nvent| on2 my, - fof xanpl e, have the

follow ng structure: " .0~ ~ONH2 H2NO k O, o~'l

Jk ( OQ I __ ~~Jk~ JI k a JJJ Ol+k N ~J|(12) 0Oin
Whll_? he_i ndi nggr/e\ eg ,@%qugjﬁ\
Wert %ﬁ§ KloxyT at ¢ oc}ly| t HeNpr oduct™” of
processi accor dl ng to \Wo 2007/ 000236 PéT/ EP2006/ 005577
8 the invention may, for exanple, have the follow ng

structure: Il r' ~Cl o NH2 kt kZ
. {10}

in which k1, ko, k3 and k4 are each integers which add up to 600.

“In a further preferred embodiment, the amine of the formula (1) is a

polyamine of the formula 11
R’ (NR'RY)n (11)

in which R7 is an n-valent organic radical which has from 2 to 400 carbon

- atoms and may also contaln 9he’teroaxtoms such as oxygen, nitrogen,
- phosphorus or sulfur, R and R are each a radical as for R™, and n-is-an . -

integer from 2 to 20.

When R is alkoxylated glycerol, the product of the process accord[ng to

-the invention may, for example have the following structure:

Fotbhobye

”“M'vmv

(12)

in which the indices kn, are integers which add up to 600.

When R7 is alkoxyléted octylamine, the product of the process acéording to



octyK NtoINHz a 4 (13) 5 in whi ch the indices kn
are integers which add up to 600. Inventive :

pol yet heranmi nes are nono- or pol yfunctional am nes

C. branched, unbranched or cy
ﬂbﬁ@g@ nsaturated. Such. am nes ‘FC'F/FPZOOG/OO%T?
exarrpl e, 10 - nonofuncti onal8 am nes, for exarrpl e al kyl

R N By Parie IS AT ity

'gI ycol ) am ne, butyl’ tr| et hyI ene glycol amine, lauryl

pol ypr opyl ene gl ycol , et hyl i propyl ene gI ycol

am ne, phenol ol ypr opyl enengliycok, ami ne,
i sotridecyl poliyfro col ne NHpi s(net hyl
tripropyl ene gl¥ycol) 4! N- e lI"13/I nmet hyl :

pol ypr opyl ene I , et hyl polypropyl ene
gl ycol amiawyl /glus t hyk pol.ypr opjl gl ycol) am ne,

- tis(methyl diglycgl) am mat@ I| poliyal kyl ene gl ycol
amne with randomo ookwnige [ #Hon of the
~ethylene glycol a propyenqd gly b4 Ui tsﬁ,*i&)

di functional am nes, for examnple triethylene glycol

..10.

20

di anmi ne, tripropylene glycol dianine, polyethylene

gl ycol diam ne poI ypropyl ene gl ycol diam ne,

poI al kyl ene amine with 25 r om or
which the Toises fv%éfﬁ’ BRegrrsYHGh @dd U *92‘?% and

propyl ene glycol units, butanediol pol yaI kyI ene gl ycol

? I %ggtqoﬁfﬁiﬁé%ﬁgg%o@ﬁo aﬁrBSgl% gp%le:-fl%fnes which may
belmah&)écenmbgémﬂrdd o ¢ylic neaturatbd caneatusateol. Seichi agvines

g é g)y%rhi}]% of the ethylene glycol and. propylene
bi s(triethyl ene glycol WO 2007/ 000236

PCT/ EP2006/ 005577 9 ami ne) ami ne, bis(pol yal kyl ene
ghy&@fu,%ﬂoﬂg) aiARE for exdnpieaf unctional am nes, for
alkylnppolyalkylene glycol amines, for example methyl triethylene glycol
amine, bis(methyl triethylene glycol) amine, butyl triethylene glycol amine,
lauryl polypropylene glycol amine, methy! tripropylene glycol amine, phenol
polypropylene glycol amine, isotridecyl polypropylene glycol amine,
bis(methyl tripropylene glycol) amine, N-methyl methyl polypropylene glycol
amine, methyl polypropylene glycol amine, bis(methyl polypropylene glycol)
amine, tris(methyl diglycol) amine, methyl polyalkylene glycol amine with
random or blockwise distribution of the ethylene glycol and propylene glycol
units,

- difunctional amines, for example

25

30

triethylene glycol diamine, tripropylene glycol diamine, polyethylene glycol
diamine, polypropylene glycol diamine, polyalkylene gfycol diamine with
random or blockwise distribution of ethylene glycol and propylene glycol
units, butanediol polyalkylene glycol diamine, resorcinol polyalkylene glycol
diamine,

- trifunctional amines, for example

glycerol polyalkylene glycol triamine with random or blockwise distribution
of the ethylene glycol and. propylene glycol units, bis(triethylene glycol
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pent aer yt hritol pol yal kyl ene gl ycol tetraam ne Wi t h

“random or bl ockwise 5 distribution of the ethylene
gl ycol and propylene glycol units, NN -

bi s(pol ypropyl ene glycol anine) polyal kyl ene glycol ,
YBDdifroddetm nat i ng agents used | n t heceeBobogR05577

amnation of the polyether alcohols to give
am nes by the. process accorddng to the invention may

é%.ﬁ@ Sl it Pl qyédrBiingY amffondary,
al |phat|c or cyc oa I phatic or aromatic am nes. In

the case of use of ammonia as the am nating agent, a
Ptetr’ﬁuuct&maneninﬁes,ifﬁiékahbbe formed. Under appropriate

bgﬁfatqir@ﬁrifq?nr&%@'nt/élgﬁﬁgg P{C efe?@anéﬁgg&g@eﬁgﬁéfﬂ@r 8(5 bél?ckwise

disttithdianeanft iten ethyleont ighwetl mmmpalenteh@hlmql ngs N'-
BB RATRY e e o] Bafat e ¥t GgimReroro) 10

amne. |In addition to amonia, the follow ng am nes,

_'fl'ﬁb SoFiEING: a é‘fﬁlsbﬁsétfﬁ?ﬁ the: %@u@%ﬂ@%[ﬁﬁtlmﬁtme polyether
AR rgagr}?%éhe FHED B DP APHES SSp By PP eventon may

deu@mmmmawer primarylcaﬂwr&mdey)qlalmyba:m oyejoaliphatic or
anl {P Ergégsw di ne, piperidine, norpholine. The

AL ?ﬁ@ ent may, based on the hydroxyl group to be
am nated, be 25 used in stoichionetric,

fHpR Sés@bﬁUEé ok %nﬂﬁoﬁﬂa\pﬁé ﬁwteoér%maﬂ’lﬁ@tdg&t aérw.meﬁy arﬂ.h@ is

anount roL?en be use ewm se

{nitisiyn ’E@rweale e, aPRIORT '§t§’osf¥ﬂ‘3'ﬁﬂon%@qq goqq) (pressure
B BtireC he QETRIN ltlﬁne)Tlﬁﬂs REpc B8 siseleted disnthd préduect, or the

AR e SRR B Bl PRES

fidth@rtaicohd0 @ giveehecomespording sdcondary or ledsd ieviéary iconine.
is perfornmed preferably at pressures of from1 bar to
300 bar, especially at pressures of from 30 bar 35 to

- roadditien taRemenianthefollowing grinas, fefeexaeple, san be used as

gmeﬁrngbégemg H&ﬁhj}léﬁﬁ#‘?e falm@twémtrﬂa e&hg@hﬁﬁeta@mmm

nmore particul.arly from 1

mrgaﬂamzséil-ﬁcﬁfpewdm?ooséw OP!’@”EQ%ecu ‘S 3109“? 8’1‘9’5‘9

h@xﬂ@ﬁﬁr_@ cyEloBBkylahivse tarfiing, fsuidlingg piperithes]. mérpboiins.

The aminating agent may, based on the hydroxyl group to be aminated, be
used in stoichiometric, substoichiometric or superstoichiometric amounts.
The amount of hydrogen to be used may likewise be varied within a wide
range, from substoichiometric to superstoichiometric.

The process according to the invention is performed preferably at
temperatures of from 50 to 250°C, especially at temperatures of from
140°C to 200°C. |

The process according to the invention is performed preferably at
pressures of from 1 bar to 300 bar, especially at pressures of from 30 bar
to 200 bar. ‘

The amount of catalyst to be used is preferably in the range from 0.5 to

greater than 90% by weight, more particularly from 1 to 80% by weight,
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above 70% by wei ght are used especially in continuous

processes. The am nation can be perfornmed continuously

" or batchwise. In both 5 processes, the gaseous or in

sone cases even supercritical reaction conponents
%yﬁ7 nt, hydrogen and possibly isgefE gg@@b5577

can circu ated The water which forns ddrf%g

reactlon can either remain i!R the reaction 10 n1xture

R&’:ré B fBH onal 7omsbisy W%'@ﬁeﬁaééd bhethdestoies) used Amounts

ahEYS/ Ol BEigtEyS upRd egme%%a%%c‘?@ét? I
perfo[ﬂmedt w t hout Isolevent Iélovvever t| s al so .
e to use Vi
B ot 0. 5, Pl Rned crffiuldiy ddeﬁ?{c?'ﬂ’f%ér ol poth

pratespes,ofisd |gasenast oyds espmandasase ea{ﬁnneup@cﬂmal hegaction

g@ppgggttsfgmﬂaﬁﬁ@tagbyt rgmgﬂ Bfgt s‘sﬁ'ﬁy ‘irﬁeﬁf‘?é@%@rﬂan be

sispiaied at e vvorkup, be sent back to the am nati on

_process. 20 Exanples Exanple 1 1.5 kg of net hyI

| yal k .
R bE A Shriotle Seredth S5 By Sneil o R raction
et br efges opti@thligf be obrabted o the desitezhtomfersioneothbavise

e gy Boelt SR BRDRT ssisffh 451" Stbecquentl y,

10 bar hydrogen were injected and the autocl ave was

?‘h@sﬁﬁlngf@@ é"’gﬁ% Fﬁ)l%@ﬁﬁﬁﬁé&%ﬂ'ﬁ)ut Js%ﬂfén‘t‘hll-lbﬁeb&* MYis also

agi tate ours. After cooling, the autoclave was
BQS%W@\EPWSGe‘i%YﬁJF%ssed in order to renove the ammonia
and the hydrogen. The renaining reaction mxture was

Thesesling ndPia G s iBef R Bt Pirinet i ity ben

andtoptionallyowedt gasegram tie aotiverisiforther padited apptopriately
SOLSARRCRSIRY RGLREMEN? Phe IRLRHGH NEfnporers a8l Sed may,

‘possibly after appropriate workup, be sent back to the amination process.

__Examples

Example 1

1.5 kg of methyl polyalkylene glycol W|th a mean molar mass of 2000 g/mol,
300 g of a supported catalyst whose metal content consisted of cobalt to an
extent of more than 90% and 800 mi of ammonia (liquid) were metered into
an agitated autoclave of capacity 4.51. Subsequently, 10 bar hydrogen
were injected and the autoclave was closed. The mixture was heated to
190°C while being agitated for 8 hours. After cooling, the autoclave was
slowly decompressed in order to remove the ammonia and the hydrogen.
The remaining reaction mixture was freed of residual volatile constituents

. under reduced pressure and filtered. The determination of the amine

number allowed a degree of conversion of 85% to the corresponding amine
to be determined.

Example 2

- 1 kg of methyl polyaikylene glyco! W|th a mean molar mass of 2000 g/mol
- 200 g of a supported catalyst whose metal content consisted of cobalt to an
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1 kg of nethyl polyal kyl ene glycol with a nean nol ar
mass of 2000 g/nol, 200 g of a supported catal yst
whose netal content consisted of cobalt to an WD
2007/ 000236 PCT/ EP2006/ 005577 11 extent of nore than

Wz@@‘?@tﬁée@ of ammoni a (1iquid) were petRERPdODEI05577
a stirre ut ocl ave of capa%‘l ty 2. Subsequently, 30 :
bar hydrogen were injected And the autoclave was’

ekRPEBf mbre than BO%ean@ 540 ealt efchrhmobR0 fiquied) iweretméteged into

31 e suffisidye) Ot Binatiht, 20, S2Psplfenti i PRl Hydligaditere
aettet earloly theogetoclaVeevas elnsiedi Thermbdurieonasiheataktod80°C
P Yl v o ks
deepwpressedoinearder degieseovss the aminenignang tbgoydsogere The
ﬁ&hé@ﬁ%%cﬂgn Qﬁ’kﬂﬁe%sb@eedjé‘f ﬁédﬂdbﬂdlolalﬁe Eéﬁémb@ntﬁ uhder

| 'yal
PRt g pmw%fa%? ”tgrfgger@%oéet%%n@t'%f)gﬁsgtarBF'et Rumber
BRG\eyd taV@@gre@“@f Eciversionfof @B b &hé | domeisgpndingramine to be

: grﬁs{?ere |nto a stirred autoclave of capacity 2 1.

tly, 10 bar 15 hydrogen were injected and the
aut ocl ave was cl osed. The m xture was heated to 190C
% ? |ng stirred for 6 hours. After cooling, the
[ ave

' lowy d d der t
fike Glmeinya PaNGIARN clyasogeh & TRaN DRt AP PLAGRS Gimol,

By gUbfecomstt ddtardt of tHeeREﬁe*)al peolaaaﬁl 540 it @f sirhosiat (quid)

R AR B SRRl P RGY B0 ST TOhRIng) 4 Bar
16

h{drdgen tweteh injecied empbtisi mgtociaenwasoclbsediellee mibue was

Eéﬁgﬁletﬁ e‘l‘b&zgggﬁileoﬂ%lﬂ s¥rﬂjeh3efé|:§ ??g'réf Cﬂﬁer%'&ﬁh@fhg%&%clave

wasi slgwly rdegerpesse ssowerﬁtm rgvrmyle thesargmeniay and  the
ﬁ%’c@?@éﬁ eq'h%aFe?hé(lﬁfng""ﬂ%?ﬁoﬂeh%ur‘eoWa%nﬁeé&’ sy l@sﬁma‘i)fvolatlle

to an extent nor e

o stk
g@nﬁﬁu@tgqrﬁi@rdedq@depr@@%r,ee@ql {%reg (Q'I%ierql grmlnatlon of the
anires haBeP blIGRBael degrée of bonviBRRAfEIE% Yo tﬁé)cbﬂespondmg

B %‘?r?eo%eé‘ telemingdt ¢

Example 4
750 g of polyalky!ene glycol conS|st|ng of ethylene glycoi and propylene

| glycol units and having a mean molar mass of 600 g/mol, 150 g of a

supported catalyst whose metal content consisted of cobalt to an extent of
more than 90% and 800 mi of ammonia (liquid) were metered into a stirred
autoclave of capacity 4.5 I. Subsequently, 10 bar hydrogen were injected
and the autoclave was closed. The mixture was heated to 190°C while
being agitated for 6 hours. After cooling, the autoclave was slowly
decompressed in order to remove the ammonia and the hydrogen. The
remaining reaction mixture was freed of residual volatile constituents under
reduced pressure and filtered. The determination of the amine number
allowed a degree of conversion of 95% to the corresponding amine to be
determined.

Example 5 _
1 kg of polyalkylene glycol consisting of ethylene glycol and propylene
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.and the autocl ave was cl osed. The m xture was heat ed

to 190C while 30 being agitated for 6 hours. After
cooling, the autoclave was slowy deconpressed in

rder to ve the ammoni a and the hydr :
ngg)a?(?ﬂm%&&tl on m xture was freed of %ﬁ%ﬁﬁ/oo%n

' voI atile constituents under 12r educed pressure and

kTt 258,451 LB Bl BIRSSE) PBOBATRS, 200 of o
euppede@mﬂiaigstMM mtmecors@'ltd@lraste@@iﬂ coEaléﬁfplae Gsdelnt of
KB o oo g Sy PR B4R Bl S g s
_‘-SlEl cgqlq/\cebpf eaﬁacstya% %@&Bﬁgeﬁlw&rb&mygromwea@? "u%fé@ and
%é’f‘é'utocgé% Ol cléseé U'Pﬁ@ frﬁi&ﬂ,uréé\hé\é Yehtoth a5 € 90 athile being

B Aer 860 sahe ALRTRNE Hek 2londy BRI PR
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andrfﬂMedoThe detenmination of thesiming, nurnteera@ucmcha qgige of
\‘Férlél éﬁﬁ@cbﬁesﬁérﬁﬁﬁ%ta%iﬁé??@lé@ deb@nans@ni a
the drogen The remaining reaction mxture was
freed of residual volatile constituents under reduced
gpwe and filtered. The determ nation of the amne

ﬂ? of sty Ih e B80! wiR CPRHRrauAN mides ] PO oimol.
106 kgf obbait thiplysp aif yiae IRdneyetype yarol 808 nil of anemeniao(liguid)

7‘3 rﬂ%te?@&"?mg/ gﬁdﬂg{ﬁaw agt&fla\feoeﬁlcé Qaf}/alﬂﬁslt S?fbsbaﬁently,

. ﬁ‘@tttﬂfé'ty regen mreguegﬁeeoarsmtf&auwaaﬁ Wf@ﬁ)ﬁl@is?ii "3he mixture
| %Esr?ééisattbw 901@ \mﬂe Bmlg%@fhté@rf@r 1 DGt ﬁl‘ei‘,shh?of 180

cl.ave t
e b B riting fasties. M SoS Afir SoolRgC the
barodwm@amwwwl dedbninrebsed i bl‘tmrfturrehﬁjvehhdraugmnla and

17 BiarbBBn, P B Re Rl nb i Vel SR ERAGENTatte

ttvestiteestisrindgr redutedpressutaiapd iterdd. ddw d@temam jonlof the

' '%ﬂirt?ée Pgﬁb#%ﬂéxgbg ‘ée@e(_ﬁg%é?% ?Slt%ﬁcg?gf PERI8YhE cBREsponding

) Jeterm
amine to be determined.

Example 7
1 kg of fatty alcohol oxypropylate with a mean molar mass of 310 g/mol,

200 g of a supported catalyst whose metal content consisted of cobalt to an
- extent of more than 90% and 540 ml of ammonia (liquid) were metered into

a stirred autoclave of capacity 2 |. Subsequently, 5 bar hydrogen were
injected and the autoclave was closed. The mixture was heated to 190°C
while being stirred for 8 hours. After cooling, the autoclave was slowly
decompressed in order to remove the ammonia and the hydrogen. The

_remaining reaction mixture was freed of residual volatile constituents under

reduced pressure and filtered. The determination of the amine number
allowed a degree of conversion of 80% to the primary amine to be

determined. No content of sec- and .tert-amines was detectable.

Example 8
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- autoclave was

am ne nunber allowed a degree of conversion of 85%to
the corresponding amne to be determ ned. 25 Exanple
71 kg of fatty aI cohol oxypropylate with a nmean nol ar

W@s@m{@% nt ent gggs?s?édao?uggggf ?dtmﬁ@bﬁg}%SW

- of nore than 90% and 540 ml 1@f ammonia (liquid) were

TREBE ff Pfrondl BhydrkBSlell Wit A/Ge8h Fi8RRihass B 31p,aimol,
&0t of avseippaded lcatalyst Wihesarmatal eoniast trmwus;tadtaﬁ cobalcto an
\@Qielrﬁ olP?r'lcﬂ@ 154k @5\?’33'35@ 534% fPef ag'mgngr{[& YI:C‘P‘ch.‘Ig)'r\}vél% m&ed into

econpress to renove
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a}?’ b BRSS8b of Hndd@RIn of 7)othe RRUBRGHAIRG pFRicH Khiine

151 DeletorTNasH ol GRISBUD SHC- GNOARTHTHEEIMAAIT ) AEbo.

netered into a stirred autoclave of capacity 21.
gubseﬁ%gntly, 5 bar hydrogen were 5 injected and the

s e was closed. The m xture was heated to 190C
Anidtel bedl ngastor heeithgf @ digmeterofsh cif ard acleoptmof 2tShm was
B RELANE, Wetd!dTd éfwg)%%%s@gﬁwhbge 8! cotehEeiisted

anmoni a mal ni ng reac

. of eebalk toean exieat 06fm¢r@sthﬁma90%|am the ééﬁ%&fﬁf tV\{ﬁzSn%t'VatGd

URESr rdREUGEd cRhERBHES SUQSéQUérﬂryed‘l B of fatty alcohol
det er ation of the a ne nurrb(fé al ?(Qﬂ:h g

SrorRumALs bRSHO M RO\ TBasS P B0 GHARh 2 B ko pratonia
and 159 /i of bedrdgéewereddd intbetheaaheliotr aofa temperatade of 190°C

Pl SPERSTe 8P 100 ok hos 1R, featyon' b8ffliolREpag peen

establishetbinctharrgadton sampies| afttbe giroductaifluentaderedalenysthe

- BERPRIHERbLA! ofCPR! &Rine ROMLEF Sllowed a conversion of greater than

98% to be determined.

Example 10
As described in Example 9, a fixed bed reactor was charged with catalyst
and conditioned. Subsequently, 1 kg/h of fatty alcohol propoxylate having a

- mean molar mass of 310 g/mol, 2.5 kg/h of ammonia and 501/h of

hydrogen were fed into the reactor at a temperature of 195°C and a
pressure of 190 bar. Once stable reaction conditions had been established

_in the reactor, samples of the product effluent were taken. The
determination of the amine number allowed a conversion of greater than

95% to be determined.

Example 11 |
As described in Example 9, a fixed bed reactor was charged with catalyst

and conditioned. Subsequently, 1 kg/h of methyl polyalkylene glycol having

- a mean molar mass of 2000 g/mol, 1.5 kg/h of ammonia and 100 I/h of



of cobalt to an extent of nopre than 90% and the
catal yst was activated under reductive conditions.
Subsequently, 1 kg/h of fatty al cohol propoxylate
haV|ng a nean molar mass of 310 g/nol, 2.5 kg/h of
: O I/h of hydrogen were f ed

r C or a etserrperature of 190C 20 and pprlggségj?gloo 577
100 bar. Once stable reacti dd4 conditi ons had been

 EslaldrebRde | o hﬁorﬁécFéHotoﬁ%‘Fpé WBrplrdiife Mfoﬂwb and a

nt mere taken. The determ nati.on
RIpASaTe A | Wé@ra%ﬁ\ﬁéa@pdﬁaetf%P@laﬁll@w ﬁaﬂ be@@%%f%b‘b%'ed o
@hét ﬂfem m@torZSS@mel eafltihé\Spe@@.mt | lpefiliaint E»ewpltake& The

or._was ch cat al

- ggliiminain o B oo AP Shed o St Eoprgeter than

Qﬁ%)m(b_ealeterhmedlg a nean rml ar mass of 310 g/ nol,
2.5 kg/ h of ammoni a and 501/ h of hydrogen were f ed
into the reactor at a tenperature of 195C and a 30
pressure of 190 bar. Once stable reaction conditions
had been established - in the reactor, sanples of the
product effluent were taken. The determ nation of the
am ne nunber allowed a conversion of greater than 95%
to be determ ned. 35 Exanple 11 As described in :
Exanple 9, a fixed bed reactor was charged with
catal yst and conditioned. Subsequently, 1 kg/h of
met hyl pol yal kyl ene gl ycol having a mean nolar nass
. of 2000 g/nol, 1.5 kg/h of ammonia and 100 I/ h of WO
2007/ 000236 PCT/ EP2006/ 005577. 14 hydrogen were fed
into the reactor at a tenperature of 195C and a
. pressure of 190 bar. Once stable reaction conditions

..had .been established. . in the reactor, sanples.of the. . . .

product effluent were taken.. The determination of the
am ne nunber allowed a conversion of greater than 5
95%to be determned. -- - -------- - - --- WO
2007/ 000236 PCT/EP2006/005577 15 '



dains 1. A'pfocess for preparing anmines of the:-
formulal Rz-NR3 RL 5 in which R is an organic

- radi cal which conprises between 2 and 600 al koxy
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groups and R1L and R3 are the sane or different and
(%«_;gyogen or an organic radical gray ERBs577
A%Cgﬂgar on 10 atons, by corrbl ning a conﬂgﬁgb
the formula 2 P.3 (2) ki NRi15wi t h a conpound of the

- forsimd @ 3 15 R2-OH in the presence of hydrogen with
~a catalyst which is netallic and whose netal content
.consists of cobalt to an extent of at |east 80% 20 by

viei ghtA pdcedd forpropadisy amindésioihe formoladi m 1, in which

'Rl and R3 are each hydrogen, an al kyl radical having

froml to 50 carbon atons, an al kyl ene radical having
from2 to 50 carbon atons an aryl radical 25 having
from6 to 50 carbonR&ohe- & an alﬁgbaryl radi ca
having from 7 to 50 caqbon at ons The process as
claimed in claiml and/gg in which RL and R3 are
each as defined for 0 4 The process as cl ai ned

“in one or nore-of clains 1 to 3, in which RWD

2007/ 000236 PCT/ EP2006/ 005577 16 and R3 each contain
a ”%9%%%5 BZEIﬁ aW%r%}rﬂE‘?ﬁﬂtcﬁﬁ wWHidH EBfhpriBed MetREe® &nd
ns

of clal
600 alkoxy groups, and R and R are the same or different and are

each hydrogen or an organic radical having from. 1 to 400 carbon
atoms, by combining a compound of the formula 2 '

R - -
/ @

HN \R‘

~ with a compound of the formula 3

A5

R%.OH

~in the presence of hydrogen with a catalyst which is metallic and
whose metal content consists of cobalt to an extent of at least 80%

by weight.

2. The process as claimed in claim 1, in which R1 and R3 are each
hydrogen, an alkyl radical having from 1 to 50 carbon atoms, an
alkylene radical having from 2 to 50 carbon atoms, an aryl radical
having from 6 to 50 carbon atoms or an alkylaryl radical having from
7 to 50 carbon atoms.

3. The process as clalmed in claim 1 and/or 2, in which R and R are
each as deﬂned for R

4. The proceéé as claimed in one or more.of claims 1 to 3, in which 'R'1
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and R3 each correspond to the formula 5 5r RA-N RS M

R5 (5) in which R4 is a dival ent hydrocarbon group
having from|l to 50 carbon atons and R5 and R6 may

each be hydrogen or a 10 nonoval ent hydrocarbon group

f@p 4 to 50 carbon atoms, where /EP%@O&%O5577
& nay conprlse froml to 200 alkoxy grou

and mis féon11 to 10. 6. TH& process as clalned |n

one ORNRe eQth ebalaiPamin®gloupst Whi ch the 15 ami ne

of the formula (1) is a po?yan1ne of the formula 11
R7(NHR8) n (11) and in which R7 is an n-valent organic

- Badi calhehprocegs bs ahaidetidn4d@ o2Moeaobolaims dnte, 4, Fi%$wl'ﬂcraR

"ad ol S 80 cBhen Gl b R Al £0er Trom 2 o 20,

to 6, in which the catalyst contains at |east 90% by

“wei ght of cobalt based on the total 25 netal content

of the catalyst. . The process as clainmed in one or
nore of clains ¢’7N-r>r—-\I iRA the reaction
tenperature is friom50{to 250C. 30 9. The process as

clainmed in one or| nore'of ¢lains 1 to 8,(5)n which the

pressure is fromil to. SO0._bar.

in which R4 is a divalent hydrocarbon group having from 1 to 50
carbon atoms and R5 and R6 may each be hydrogen or a

monovalent hydrocarbon gro%p having from 1 to 50 carbon atoms,
where each of R R and R~ may comprise from 1 to 200 aikoxy

groups, and m is from 1 to 10.

6. The process as claimed in one or more of claims 1 to 5, in which the
amine of the formula (1) is a polyamine of the formula 11

R'(NHR®), (11)

and in which R7 is an n-valent organic radical having from 2 to 400
carbon atoms, R8 is a radical such as R1, and n is an integer from 2

to 20.

7. The process as claimed in one or more of claims 1 to 6, in which the
catalyst contains at least 90% by weight of cobalt based on the total
metal content of the catalyst.

8. The process as claimed in one or more of claims 1 to 7, in which the
reaction temperature is from 50 to 250°C.

9. The process as claimed in one or more of claims 1 to 8,_ in which the
pressure is from 1 to 300 bar. '



