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In a method for producing ammoethylethanolammc, hydroxyethyl piperazine or both these compounds, ethylenediamine, pnperazme
or a mixture thereof is contmously ethoxylated in an excess of ethylenediamine and/or piperazine. The resulting ethoxylation product flow is

theé: processed by distillation in a distillation plant for processing an amination product flow obtained in the amination of monoethanolamine
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.25 in a nolar ratio of 1:2 at a tenperature of 40-50[gar LM an
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et hyl enediazine results in the formation of a nunber of
undesirabl e ~ by-products, such as di-, tri-

tetra (hydroxyethyl) -ethylenediamne which, ‘along wth
unreact ed et hyl enedi am ne and et hyl ene oxide as well any water
present have to be separated fromthe am noethyl et hanol am ne, 20
usual | y WO 2459 m distillation. The use of water as cat XRCFEPI600207
results in the formation of a high- bo;rling azeotrope of

et hyl enedi azi ne and water, which is difficult to break. The

et hoxyl at yePeed FOP FROHUGENE CRUAENSETHYLEIRANOLARENENARD /OR HYDROXYETHYL

hydr oxyet zi ne but  al so di-(hydroxyethyl)-pi perazine. 25 The
resultingg%#ﬁghgﬁﬁﬁ1xture Is usually separated by vacuum

distillation. If use is nmade of catal ysts which wholly or partly

are di ssol ved | nrkdeps gaeie rivertlsh &hsaeesgeglegcblegﬁgmeﬂ producmé’“ or
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process. processediydistillation in a distillation plant for processing
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monoethanoclamine with ammonia. ‘

It is long since known, for instance from Knorr et al,

Ber. 13 (1%02), p. 4470, to produce amincethylethanolamine by
reacting ethylene oxide with ethylenediamine at rcom temperature

15 and in the presence of considerable amounts of water. The
reaction is carried out in an excess of ethylenediamine in order
to avoid ‘the formation of higher adducts, such as N,N'-bis(2-
hydroxyethyl)-ethylenediamine.  DE=-A-2,716,946 <discloses a
discontinuous methed for producing aminocethylethanclamine by

20 reacting ethylenediamine with ethylene oxide at a temperature of
100-120°C and in the presence of water in a specially-daveloped
reaction apparatus. ' Patent Specification SU-a-1,512,967
discloses the production of N,N'-bis(2-hydroxyethyl)-ethy-
lenedianine by ethoxylating ethylenediamine with ethylene oxide

2S in a molar ratio of 1:2 at a 'tcnporaturc of 40-50°C and in an
approxinatsly 20% aquecus solution. This reaction generates a
great number of by-products. Patent Publication EP~-A-354 993
proposes that amines containing reactive hydrogen atoms are
reacted with ethylene oxide and/or propylene oxide at an

30 elevated temperature, conveniently a temperature of 130-180°C,
at a pressure above atmospheric and in the absence of any
solvent but in the presence of a catalytic amount of alkalil
metal hydroxide and/or alkali metal alkoxide.

It is known from DE-A-2,013,676 to react, in a first

pi perazi ne. Thus, one problemis that the ethoxylation of 15
or \




continuously, so as to avoid the problens associated with a-:

reacti on batchw se. Further objects of the invention are to

-achi eve high yields of the desirable conmpounds and to enable use 5 of
reactants which are not necessarily pure. It has now been
found that these objects are attained by reacting ethyl enedi ai ne,

| per azi ne ure thereof with et hyl ene oxi de_j esence
prp 0#, @F,E]‘.}; . .
of a catalys € reaction process involving the s

i) continuously reacting ethyl enedi am ng and/ or pi perazine
with 0.05-0.5 nole of ethylene oxide, preferably 0.1-0.3
nol e, per nol estﬁp.etdt;ﬂyrimhedhmnanﬂim ethylene xide in the absence idfe a

presence of a dxaghiget tgo regwulgt i
et hoxyl ation pr odulg?%fl gv'\}dl nﬁo ziéd&t, by dueanal 1-ssthlsf, Tie f&med Jlesqtberfe

at | on
for processi nfFolidens anpmd““s in th%roﬂfﬁ“??%w \EEP (and
ami nating rmnmu:ﬂiamajla.m rmnrtﬂa) and a hydratimnmntalyand to piperaz:lrie

dlstllglngth H)ﬂ)ﬁ% falpa

tion plant wh e re ove g g n noe %4 gﬁ?ﬁ’?%r#d%&t%n"

hydr oxyet hyl pi per az®® HhAtt athe: cREPIYeELemnsiofR s
of water or acﬂﬁyldmcdi.anmecalml yehie lhll.nb)tims 5.8 dbaeétuﬂﬂoldﬂinﬂg wide

et hoxyl at'i on I | h X

flowYjat!on ammonia 4586E QRia FEEIYE T ﬁigf*oﬁmﬁéﬁ? ¥ L ol Khifine
col um 25 a"ﬂh?ﬁﬂ“‘!#%é"&?&#ﬂ?%u Pne Rr mrﬁa :ar%ruﬂ qUups -3
conmpouad or IThet pe&ctHors Ajixtakelobt itedC ARt the SarfinatipAulé then separatédd

part of the eg@?&h@%heﬁg%gd ac Jé As a'result of . t he node of

i mpl enent ati on“o cor ng to the i nvention, the.
reaction products cafbsgepr s¥essagny, Aifitigulties aspaciated fwithhe the

produ;:]t l oln of pricdykedeani neg by amdhokyhyLethanolamid@ Natdr@ Ofh droxyethyl
e L T M e
produd® flow mmiméaﬁall;%#%lﬂn Ant | the offormation npfoca hanunkex not
W th ammoni a. undesirable by-products,  such as di-, tri-
or tetra(hydroxyethyl)-e!:hylenediamne which, along with
unreacted ethylenediamine and ethylene oxide as well any water
present. have to be separated from the aminoethylethaholamine,
20 - usually by vacuum distillation. The use of water as catalyst
results in the formation of a high-boiling azeotrope of
ethylenediamine and water, which is difficult to break. The
~ethoxylation of piperazine results in the formation of not only
hydroxyethyl piperazine but also di-(hydroxyethyl)-piperazine.
2s " The ressulting product mixture is usually separated by vacuum
' ‘distillation. If use is made of catalysts which wholly or partly
are dissolved in the reactants, also these should be removed
prior to the processing of the reaction mixture. In reactions
above 100°C, ethylene oxide reacts also with the water present
30 to form ethylene qu'ee]..é_ which results in ethylene oxide losses

and further separation problems.
The object of the present invention is to produce
aninoathylethammino and/or hydroxyethyl piparazine in such a
manner as to simplify the purification process. Another object



4 In one preferred node of inplenentation, it has been
found highly suitable to conduct am nation and ethoxylation in

~parallel and to join the ethoxylation product flow and the . .- ,
am nation product flowin the distillation plant. OvMng to the 5
hi gher content of am noet hyl et hanol am ne and/ or hydroxyet hyl

pi perazine in the thus-joined product flown, it has, in
addi tion, Wﬂgnd that the recovery of ethyl enedi am neﬁ% t he
azeotrope of ‘ethyl enedi am ne and water is facilitated. In
anot her preferred node of inplenentation,sethylene- 10 di am ne and/ or
pi perazine are drawn off in.the formof a product - - -~ flow fromthe
distillatioofplthe idneereide id httxg&athonrpaotiinn should beé| carzieddt bat
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whi ch case nbhim eigh lylielasver azhecahali.ysble [compounds &rite toelenablleatisan
reacgion. rﬂ&&&ﬂ?&eﬁ@ﬁ‘%{?ﬂ%@' ﬂh@gssarilg galtr; gaction, whicch has not

yet been fuI y process S reactant.

| f water, whoily oft s new %SGGS%QF% that.these qbiiecks are attadpedabyon

reaction i sreacting Qﬂhymnﬁimw,abubﬁrahﬂﬂ S5 mix€ure thereof! @fignabl y

40-80[err] C tH Qs e Wltdﬁg;ﬂa S'Sprb%enéi Rgen, f:?dmlrst. thﬁpgﬁiogignto

attalnasatls ron~rate as:well
sel ecti vi tyPFBF‘&? h%ﬁ(‘ﬂ’d{iﬂm the sgepsceftive hydr ogen = - . at oms of the
am e conpoipds, t&mﬁrhmmwrmhtmbl wmcnedianim and/or piperazine

_with 0. 05-0. S mole. or ot:hylene oxido. proterahly 0.1~0.3
' mole, por molo of . othylonodianinc .and/or piperazine in
_ the prosonco o! a catalyst. _
__ii).' i.ntroducing the resultinq et:hoxyl.a.tion product flow into
5 a distination plant dosignod for processing an amination
'  product flow obtained by aninatinq monoethanolamine with
,amonia, and ' :
1i4) distillinq the ethoxylat:.on product now in the di.stilla-
o o tion plant whilo rocovorinq auinoothylothanolanino and/or
20 _ hydroxyothyl piporazino.
Prof.crahly, the catalyst enployod consists of water or a solid
catalyst wh:lch is .not, di.soolvod during the ethoxylation
roact:ion. Convoni.ontly, tho othoxylation product flow |is
_ introducod into tho d:i.otinotion plant botoro the first column
28 where, in tho diotination ot tho uination product flow, a
- compound or nirturo is soparat:od ‘which contains a compound
torming pare ot tho othoxylation product ﬂ.ow. As a result of
the mode of :I.nplonontation ot !:ho nothod according to the.
_ invonti.on, t:ho ruct:lon products can be procouod in a plant.
30 intended for the production of othylonon:l.noo by catalytic
amination of nonothanohnino w:l.th mon:l.a, sinco the ethoxylated
products tound :I.n the ethoxylation product t:l.ow are present also
- in the aninotion product flow obtainod in catalytic amination of
' monoethanolamine with ammonia.
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i*ethoxylatlon of hydroxyl groups. If

25 formati on of glycol s or any

the reaction is carried -eu4t—in thg=ahsénce of-water, the reac- tion
‘tenperature suitably is 20- 150[err]C preferably 40-120[err]C.. ,
use is nmade of a solid ethoxylation catalyst which is not sol ubl e
during the reaction, additional process steps for 30 renovi ng the
catal yst can“kﬁ“amggded Exanpl es of suitable solid = pejeBbeidiey 2 €

acid ion exchangers, acid .zgolites, acid clays angd - Lew s acids. The
termsolid catalysts al so“i‘ncludes liquid 4 ; atalysts that are bound

to asolid carrier. It is further possj blie to use a solid -
et hoxyl ation cat al'ystdi RP@oAFeferFed mode of implementationy; (it .pagr been

The ethoxylatEonndfhﬁéh!&e@iihtﬁudﬁtda@dnﬂuoeraﬁiﬁitidh and ethoxylation in

t hyl et h fyd
fTvery. Fipl | BAZaTTREC 4H0F U TUBXNENK ocoRSARELEH. profRRE° £1ow ang the.
atom of et hyl amdnatiencprodugt pﬁemtzmethpegpeﬁumipn plant. Quisng: taj the
et hyl esie oxi dai %;ﬁ&ﬁorc@h&ﬂnto 6ﬂﬁemrmﬁhy%thhhb§amm andpbﬁblwardxireth 1
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of ethylened|
made of et hyl EﬁéaF&ﬁ!‘nebMIM fhex the rccovm&%mmwms grownt

of other conpenadazebtropeast iethylenedianinél i vatedisokhdinetateam t he
am nation’ pl ant . TheIetggééher preterred mode of inplenentation. ethylene-
10 diamine and/or pxperazine ara drawn off in the form of a product
flow from the distillation plant ‘where the ethoxylation product
flow and the amination product flow are being processed jointly.
Such a product flow may wholly or partly consist of the
azeotrope of ethylenediamine and water (optionally containing
15 piperazine), in which case the water will serve as catalyst in
the eﬁhcxylation reactibn. An ethylenediamine-containing
fraction, which has not yet becn tully processed, may then be
used as reactant.
If water, wholly or partly, is used as catalyst, the
20 ethomylation reaction is carried out at a ‘temperature of 20-95°C,
preferably 40-80°C. Under such conditions, it has been found
possible to attain a aatistactory ethoxylation rate as well as
a hiqh -clcctivity for cthoxylation of the reactive hydrogen
atoms of the amine conpounds there being practically no
2s formation of glycols or any cthoxylation of hydroxyl groups. If
' the reaction is carried out in the absence of water, the reac-
" tion temperature suitably is 20-150°C, preferably 40-120°C. If
use is made of a solid ethoxylation catalyst which is not
soluble during the reaction, additional process steps for
30 - removing the eatalyst can be avoidnd Exanmples of suitable solid
catalysts are acid ion cxchang.rs, acid zZeolites, acid clays and
Lewis acids. The term solid catalysts also includes liquid
catalysts that are bound to a solid carrier. It is further
possiblc to use a solid ethoxylation catalyst in combination



lates formed from thene conpounds, as well as unreacted

et hyl enedi am ne and pi perazi ne can be recovered as pure products or

as -a—high—boetHng—ei-stit+at+on r esieue— opt1—eﬁ-a-l—|—y—t—ege-t-l°re+-—15—- W th-———.
t he correspondi ng conponents of the amination flow. A

suitable starting product for ethoxylation is, for I nstance, an

et hyl enedi azi ne fracti on which contains at | east 95% by wei ght of

et hyl enedi wiysggesagrd Whi ch has been obt ai ned from pEfEpbebdol | ati on
plant. If the fraction is water-free, the 20 reaction is preferably
carried out in the presence of a solid § catalyst in a water-free

envi ronnent . is-also suitable to =~ -~ ethoxylate a m xture of

et hyl enedi al’ﬁ% WAB®Frperazine, .in which .. . case the two. anine

conpounds may haveThee lathbkaﬂ.atzlon not hathylenadiahsie | and i pripptaaine Stoh

Droduct 1 * oy aehghiriind OtodS b omtwhgigérﬁm it

py 0-95%b g ht ~ of erazi ne
0-20% by weitdf®1¥usdmplies that [ﬁ'k]ﬂ’er yofngbeoifaur. and,, tuncFeartive

azeosrope fduyardgddneatons of athphﬁedigntnaoahﬂapﬁbmz&and:w&ely,
Addi ti onal ¢ AN) J'- N | e dto
t he azeot roga.h%s% & “‘Wmen agéc;sk{&ona am&l}hge &f Eﬁ?g?)‘véﬁg?a% egggg
such a prod@feblem is m%&]dﬁ‘é oy tamtﬂsﬂ‘%’% b?h%el gRaction with ah
et hyl enedi aconsid@rsBy axcess of othy pér piprszineicirghthaf

wat er, pref pre*’af ﬁf Oxgﬂq%a/l%o be ma%' ght etﬁfoxpecfﬁéim %«9@&' Bg.pora-

piperazine X
6 10 zine containing uinor anounts of othor compounds with reactive ‘

hydrogen atons obtained trom tha anination plant. 'rho ethoxy-
lates fotmod trom thoso conpounda, ' as wall as  unreacted
othylonadianine and piporazim n bo raoovorod as pure products
- or as a hiqh-boilinq distillation roliduo, optionally together

15 ' with the oorrasponding conpononts of tho amination flow.
' A ‘suitable starting product for ethoxylation :I.s, for
instanoa, an othylonodiamina fraction which contains at least
95% by waight of athylanadianino and which has been obtained
_ !rom tho distillation plant. If tho traction is watar-:roe, the
20 ~ reaction ia p:otarably carriod out in the presonoo of a solid
_catalyst in a watar-troo onvi:omnt. it is also. suitable to
ethoxylate a nixturo of athylonodianina and piparazino, in which
case the two anino conpounds nay havo baan obtainad in the
distillation plant. Suoh a product nixtura nay contain 60-100%
28 ' hy woight of othylonodialino, protorably ao—ssa by weight, and
- 0-40% by woiqht of piporazino, protorably o-zo% by weight. Use
is p:otorably uado of tho athylonodiamino azootropo formed when
reacting nonoathanolanina and aln_onia. Additional ethylanodi—
_ a-ino and/or piporazino nay aloo ho addod to the azootropa, as
LT nay additional alounto ot wato: convoniantly, such a produot
| nixtura eontaim ss-ssa by woiqht ot athylandianino, prato:ably
70-90% by waight: 1-30% by waight of vatu'. protorahly 10-20% by
‘weight; and 0-40% by woiqht of piparazino. praf.arably 0-10% by

weight.




J-By perform ng the ethoxyl ation of et hyI ene d| am ne and/or
pi perazine in the spec;al—-nan-ne-r- ‘destri bed ‘apnd by perforning the

-processing in a distillation plant for amination products obt ai ned
in the am nation of nonoethanol amne with ammonia, a S si npl e and
cost-effective node of production of am noethyl - et hanol am ne
and/ or hydr ¢Pi perazine is obtained. ?E.Q&pgﬁﬂmgl gs 1
and 2 schenatically illustrate two exanpli es :of how t he ethoxyl ation
process can be i nt egr at ed W't h - a diestillation plant for processing
an am nation product_flow 10 obtai ned in the anination of

nonoet hanol ani ne wi tB3Y Rerferaingkhe Bth"xylﬁ'é)%‘?'bﬂfngtﬁlﬁ%ﬁ’?ﬁ'l%% &Péleged
in the descri piperafind lia the specidlonaffierdasriibad and (B perrarimingbehaw.

AREA = | gt hapol

Di et hyl enetri g%g%gg gﬂé’ tn &"gﬁﬁlat;on pl’éf% PEI %lrﬁnn%mn products
EO = ogpgypg,\exgxpgg aninaticn of mothaaolamlnpb,m.g;gymypla, a
pi peL agine simple and Wﬁt-ct!cctivol\/ﬁimt Wo?ﬁdﬁtlﬁla:ion of aminocethf1-
= i perazin c i cal | r .
arrangonen;  SFEAnolaning snayon RyagoRFebiVY dibeshaing in PhER RS, ncc
and/ or HEP. A Appended| Pigsc bollull-hszl rsqhmsﬁpall&vl okl natratieor two

processi ng anexamples maattm ﬁuuiqafatfibawbﬁbéaw%ﬂ 'bd ﬁ@:ﬁ@r&%haoﬂzﬁﬁ
stem of “di,stillatiqn

MVEA h
sepa\rMatl ng 25% di’mi?gﬁ%" gmlafcs or prpqessing P@a@P&P‘%anePﬁ8Q§F§t o
MDA am@i/ or obtaingd Ain Ah.aanmwtiml @focwotethano lanine iwitho doreniant Phehe

distillation Qall!mixﬁg inm&xé‘ ateSSina?t £f the dékcription of the
distillation gglurm &?-graéthe water resent in the
n

am nation pro W??oﬁ rough a 30 condui t
31. The renmi ning Mes e conﬂni:nmthymnghoéanmnduit 32 to the
distillation systeppfa Whare an hiye QR hare, | DA, PI P,

DETA, , AEP and HEP gre separated vja the con urts 41, 42, 43, 44; 45
and 4% respecti ve% Usufl ly, t &izﬁﬂ he cont ai ns 80- 90% by
wei ght of | DA 0-38@by wemght of EChylemal cifide

HEP - Hyd:oxyeth'yli piperazine
MEA = ‘Monoethanolamine
PIP = Piporazino
20 Fig. 1 scnmtically illustratu an arrangement for

intagratcd ethoxy].ation ot EDA and/or PIP to AEEA and/or HEP. A,
B and D are columns in a distillation plant for procusing an .
uination product flow obtained in the amination of MEA with
ammonia. ¢ is a system of distillation columns for separating

25 various products, and Bis a mctor for ethoxylating EDA and/or
PIP. An amination product tlov 11 is introduced into the
distillation column A, whers ammonia is separated. In the
distillation column B, the main part of the water present in the
amination product flow is separated and drawn off through a

30 . conduit 31. The remaining aninu are conducted through a conduit
| 32 to the distillation system C, where an EDA-water azeotrope,
EDA, PIP, DETA, AEP and are separated via the conduits 41,

42, 43, 44, 45 and 46, rcspcctivcly. Usually, the azeotrope
contains 80-90% by weight of EDA, 0-5% by weight of PIP and 10-



7 20% by wei ght of water. A flow 46 of high-boiling am nes | eaves
the systemof colums C. In the colum D, these high-boiling

am -res—ar-e—by—di-stiat-enr—separated—nt 0 AEEA—whi-eh—S—drawh s

of f through a conduit 51, and a bottomfraction, which is drawmn 5 of f
t hrough a conduit 52. The azeotrope 41 is, V\/nolly or partly and
after optional cooling to a suitable reaction tenperature in _ a
cool er K, wosgmsved through a conduit 61 to the ethoxyl at pEEPI60207

reactor E. If so desired, nore water can_be added to the azeotrope
t hrough a conduit 64, and nnre’piperaziné may be added 00 through a

conduit 63 tpo I

through a- codr?dw %gggﬁsw?a {tél{qn sg\h;é‘rga Qf"'p hi?%-.?ﬁiling aﬁ&gg? %%TY%%

m xture for¥h® $Y15$% ef hGQ}W#o‘h Emcthe E’lm dPv | Bhese high-beitlingn to
EDA and vatsmiresage)sSbElisidiatson) deparRtéd into AEEARUQHEER, i$ Sat@ymed

Fo 5 shortlt dhrbhgh QLRI o) Ofhs e f‘é&%‘?‘“ﬁ““ '8h1chol4 A"
product i on KL Fhreugha eonduits 5303'51‘9I¥mn95|4|3rg ishewhplly or partlmter
azeotrope amd Mtbtkepﬁﬁﬁm%biinqsto iahsuktsble keaction temperalfié fir?d by

oo e R . Heoghe SR EIORY Bellie s eo iR Arebebl i
et hoxyl at i FFPARRR oE. J Iﬁ/\hsohdooﬁ:adnsmneamxer can be addod to the
azeotrope througn a conduit" 64, and more piperazino may be added
10 through a conduit 63. Ethylono oxido io introducod into the
reactor E ttu:ouqh a oonduit ss. suitahly in several places. The
reaction mixture fornod in tho othoxylation reactor E, which in
addition to EDA and ' water contains EDA adducts and/or PIP
adducts, is joined with tno amonia-:roo amination product flow
15 22 for distillation. |
' Fig. 2 shows an altsrnativs arrangement, which enables
".the production of more AEEA than is possiblo when using the EDA-
wvater azeotrope only. I.iko conponsnts as in Fig. 1 are
idcntitiod by like dssignotions. In viow of the otnoxylation,
20 part of the flow 42, which consists of’ m, is conductod, via a
conduit 62, to an sthoxylation roactor J, which contains an acid
ion oxcnonqot as catolyst. No wstsr need bo added. Since the
reaction nixturs contains zo ond an excess of m, only EDA
othoxyl.stos ars, apart tron !DA. obtoinsd in the ethoxylation
25 product flow 71. Then, the othoxylation product flow 71 is
‘joinea with a t].ow 32 from tho disti:l.lation col.unn B, which as
a rasult is subjsctod to 1oss load. :
A groat number of arrsngsnonts of the distil.lation plant
“and its integration with ths othoxylstion reactor are
10 conceivable within the scopo ‘of tho invontion. For instance, the
~ flow 41 in Fig. 2, i.e. the ossotropo ot othylonsdianino and
water, may wholly or partly be introducod into the sthoxylation
rsaotor J. If so, the sthoxylstion product flow should, however,
be joined with the ammonia-free amination product flow 22 from
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“ion exchanger as catal yst. “"No water need be added. Since the

reaction mixture contains.—EQ.and.an“excess «of EDA, only EDA

et hoxyl ates are, apart from EDA, obtained in the ethoxylation 25

product flow 71. Then, the ethoxylation product flow 71 is j oi ned
with a flow 32 fromthe distillation colum B, which as aresult is

subj ect ed t owgssRedrgad. ' A great nunber. of a %Wts of

the distillation plant - = and its integratjeon 'with

ethoxyl ation reactor are 10 ~ conceivablge within t he scope of the

i nvention. For instance, the ' flow 41 in Fig. 2, i.e. the azeotrope
of et hyl enedi ath®iecalumn A. wat er, may wholly or part |y be introduced

into the ethoxylationphe inventffﬁptxﬁrlﬂ nolf bﬁotui'eﬁeﬁt li!ﬂ?(&éi‘é@&l R PEW Cne

ree am natil on

fl ow shoul d, howev be jOII’led wi th the amoni a-
product flow 23+ V& %{ne‘“ Examples the colum A The

i nvention w || nowbelilnﬂhen.lllustrated with the - aid of two

Exanpl &s. %.rﬂv‘i istxllation JA fnll:OWcL:SE&ilgg%e% Figs 3o,

distillation plapt ac |ngto contal nin

of PIP and 2398 E%Blifd%‘\- 4% of; 6’130%%3:5 8% VARLF oAt ceoPled
an et hoxyl at i oee rm mmatranmat into an ethoxylationtrlittme withla static

| ggbg:a{a;{gpgf fiﬁ% gn§§g§§qé-ékfué in a molﬂ@srﬁéfg GHUENA Qo1 BS LFOEIE 14"
: then added to the reactor in several steps. In the reaction,
10 the tesmperature rose to 90-95°C. The ethoxylation product flow
from the reactor contained 56.5% of EDA, 2.5% of PIP, 19.5% of
water, 17% of AEEA; 3% of HEP and 1.5% of other reaction
products. All the ethylene oxide had reacted. 95% of the EDA
spent and 93% of the PIP spent had reacted to AEEA and HEP. 79%
15 of the EO supplied had reacted to AEEA, while 11% thereof had
reacted to HEP and 10% thereof had reacted to other products.
The resulting ethoxylation product flow was joined with the
 amination product flow for distillation. In processing in
accordance with Fig. 1, the additions of both AEEA and HEP were
20 found in the amounts cxpected from the analysis.
Example 2
‘An EDA-containxng flow (more than 99.5% by weight of EDA;
cooled to 50°C) in accordance with Fig. 2 was introduced into an
ethoxylation reactor which contained a solid catalyst'consisting
25 of an ion exchanger in sulphonic-aéid form. In addition, 0.108
nole of ethylene oxide per mole of EDA was supplied to the
reactor in saveral steps, and the reaction was carried out at
- about 75°C. The ethoxylation flow leaving the reactor contained
85% of EDA, 14% of AEEA and 1% of other reaction products. All
30 " the EO had reacted. More than 99% of the EDA spent had reactaed
to AEEA. The resulting ethoxylation product flow was joined with
the amination product flow for distillation. In processing in
accordance with Fig. 2, the addition of AEEA was found in the
amount expected from the analysis.



- More than 99%of t he

| O the tenperature rose to 90-95[err]C. The ethoxyl ation product flow
fromthe reactor contained 56.5% of EDA, 2.5%of PIP, 19.5% of

wat er—17% of- AFFA, 3%-of—HEP and 1-5%-ef ot products. -~ -
Al'l the ethyl ene oxide had reacted. 95% of the EDA spent and 93% of
the PIP spent had reacted to AEEA and HEP. 79% 15 of the EO supplied
had reacted to AREA, while 11%thereof had reacted to HEP and 10%
t her eof ha Wd to ot her products. The resul t igeGmdbigsey ati on
pr oduct flﬁsv was joined with the am nation produc@ ow for
distillation. I'n processing in acgordance with Fig. 1, the
addi ti ons of both AEEA and HEP vvere 20 found in the amunts expected
fromthe analysis. : Exanpl e 2 An

EDA- cont ai ni ng fIOg ﬁngr%{‘ gn 99 5% by wei ght of EDA cooled to
50[err]C) in accorda | Fig. 2 was introduced into an

et hoxyl ation reactor which contained a solid catalyst consisting 25 of

an | angxg;ﬁger B SHbENOH! MC'&MdIhI L}Méﬂﬁh&ﬁ@imég?ormmxe of
sev)élsal st eg¥ ‘gﬁaﬁr B&EFFG‘H % lﬁgti'“ﬂt ethylened e Afjd/aY C.

The et hoxyl &!ima‘zm heidchi Whoneeexid' rothe rpresence of gHocatfalyidx, 14%

of AEEA and dharalcteiGha’ eﬁgt ion products. Al 30 the EO had reacted.
E A S

nt had reacte AEEA, The, resul ting
et hoxyl ati o produEP™ anking H'Fg'yl‘““ia‘l'ifé‘ ARNRY RLRATAFINe
flow for distill atwbth quaﬂnsenelagpt rethylene ozide; dprefarably B.0-023 t he

Zﬁgixg'sfg of AEEA vgg180upge ﬂbf&‘%t ethylenﬂ&'ﬂﬂnee%t&d plipafatife,
.- introducing the resulting _ei_:_hqulat;on product. flow into
a distillation plant designed for processing an amination
product flow obtained by aminating monoethanolamine with
_ ammonia, and . . . . S _

18 - distilling the . ethoxy-l.htio_n product - flow in the
distillation ' plant while _r:ce‘o_irg:ing aminoesthylethanolamine
and/or hydroxyethyl piperazine.

2. A method as claimed in claim 1, chmcto:iud by being
performed in the presence ot water as catalyst at a temperature

20 of 20-95°C, preferably 40-80°C. : _

3. A method as claimed in claim 1, cn:l_ctc:ilod by being
- performed in the absence of water but in the presence of a solid
qat:alyét_,_ which is not dissolved during the reaction, and at a
temperatura of 20-150°C, preferably 40-120°C. = .
s 4. A method as claimed in claim 1, 2 or 3, charactsrised by
~ introducing the ethoxylation product flow into the distillation
plant bafore the first column where, in the distillation of the
amination product flow, a compound or mixture is separated which
~ contains a compound ton:lnq part of tho ethoxylation product _

0 flow. : '

S. A method as c:l.a:l.mcd 1n any one ot c].aiu 1-4, charac-
terised by joining the ethoxylation product flow with the ami-
nation product flow and jointly distilling them in the
distillation plant.

I'l'
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"9 1. A nmet hod for produci ng am noet hyl et hanol am ne and/ or

5 hydr oxyet hyl pi perazine by -ethoxyl ating et hyl enedi am ne and/ or
piperazine with ethylene . oxide in the presence of a catalyst,
characterized by : continuously reacting ethyl enedi am ne

and/ or pi perazine with 0.05-0.5 nole of ethylene oxide,
preferably 0.1-0.3 10 nol e, per nole of ethyl enedi am nd/ or
pi per azi ne, WO 96724576 | ¢ roduging the resulting ethgxylation MWOW
into a distisflati on plant designed:for processing an

am nati on product fl ow obt Pned by am nating

nonoet hanol arg ne @it . Y ATOLh A d.45 ; digst i | g he
et hoxyl at i on:'pr o] ucni;h% ow #f'g‘;%‘:e etﬁi:;iiﬂ;igﬁ%g;:zaﬁ gﬁ Iéa:n‘tﬁ\%i | e
recoveri ng arferisefy| BY rethaxy; ng an %%t n=
pi perazine. tains at?.leakt'®istodbyaweight ot ethylenediamineharal twhiche hasby
fomperature RPeH obeiiney"chdf e WlaTackin udinrt BT 2 2,
met ho& as cl d-redA methgdnas claimedcdsr FEHd“‘By%eFLQiﬂS' 1, 2,péra®dhdd in
the a?sg_nce féuﬁl :; agei_rmt ih'bi heugwsﬁm; ﬁ%ﬁf fa-oaabtdmixr?}ure wl@ﬂ?!ﬁ'dﬁ'tﬁt%am ch.
is not dissolyec uré{gg reac |or% A adir c e%ggﬁga 17|§§
20-150[err]C,5;e) or B YW hfzo-rrﬂ ; ne.  RERS s (P29 B,
claimi1, 2 or‘fﬁiqhﬁfhdt-é_@&ekl'zv!;gm of water,i preferably; 10m2Q¥ B Weightsn
Rher e in Che al ot rar fonuipiit O piperazink) Tprabiieliy, Aoy by algHED
conp%ﬁnd or mxt u?‘e gﬁggp%ﬂ ftl@gmﬁﬂi{% clafil'y) E:‘oﬁgalghs %%gﬁ%lib'aﬁ%rrﬂyng
part of the eathoxylating »mrvductipixture whigh contains 60-100% by weight

of ethylenediamine, preferably 80-95% by weight; and 0-40% by

weight of 'piperazine. preferably 5-20% by weight.

R R



5. A nethod as clainmed in. any one of clainms 1-4, <characterized by
joining the ethoxylation product flow with the am - nation product..
flow and jointly distilling _them in the distTttati on pl ant.
—46 6. A nethod as clained in any one of clains 1-5, char ac-
terised by ethoxylating an ethyl enedi am ne fraction which con-
tains at |east 95% by wei ght of ethyl enedi am ne and whi ch has been
obtained fromthe distillation plagly 5 7. A negdmmPeed2et ai ned in
any onewope2SHins 1, 2, 4.and 5, characterized by ethoxylating a
product m xture which contains - 55-95% by wei ght of ethyl enedi am ne,
preferably 70-90% by - wei ght; 1-30% by wei ght of water, preferably
10- 20% by wei ght’; - -~ and 0-20% by wei ght of piperazine, preferably

0- 10% by welgﬁ.lo 3 A rretths cl allrre61| nclaim3, §or 5,

characterized _ bt hoxyl at 11 -gre whi ch™cont ai ns
60- 100% by - wei gty pl, et hyl caaclinid
and 0- 40% by vvei-th‘- of pi pfrazir

preferalfl y 80.98% by wei ght ;

-(at abl y §5- 2094 by fwei ght .

Al | (8] | LC =5

65 — t . . 84

Fig.1.
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