
111111111111111111111 Method'for Preparing Amino-Terminated Polyether ..
Field of the Invention The present invention:pertains to macromblecnlar
material field, and relates_to a -,- - method for preparing
amino-terminated pOlvether. ,, . " - Background of the Invention
-sAminO"-terminated:polyeiher is .a sort of pollvmers with.heXihlepolyether
skeleton  The leaving group method mainly comprises phosgene method.'
sulfonyl chloride , - method, and halogenation method, etc. ,A:draWback of
amino-terminated polyether  ., . synthesized by leaving group method is
that the raw Material can not be available easily " .. _ and the pollution
to the environment-isIsevere;-.especially, there are many b) -products
'during reaction: In the post-treatment of the prodUct. a large amount of
alkali is ,, ... required to neutralize the acid generated-intherea-Ction.
and a great deal of inorganic - . salts will be generated and hard to
separate: The_cyanogeh alkylatiOn method deals with the active hydrogen in
the terminal.     hydroxyl of polyether'glyeol,';andterminates':by;
meanS.Ofthe reaction between a compound containing groups
of.-.Q.N!a..hd-tbe.aCtive'hydrogen in terminal: 



, hydroxyl of polYether gly-C61, and.then,obtains amino-terminated
polyether,through: .- -'appropriate treatment. The Method has :a
sirnPle:prO-Cess route but there are many side: reactions in the process of
reaction between polyether gly`cOl and acrylonitrile; in . addition,
acrylonitrile tends to self-polymerize and thereby has stringent
requirement .,- ' for the reactionconditions. Therefore;
cyanogen:alkylation:method is difficult to , = operate in actual
application. _ Hereinafter some references involving synthesis
of-amino-terminated polyether will - be described. .. : CN1546550A
disclosed a method for preparing polyetheramine by amination-of
20tri-functional polyether With a molecular mass of 5,000 or bi-functional
poly ether with a. molecular Mass of 2.000 iii,the 'presence
of-hydro2e.h..:, The Catalyst,usedih the method  is a Raney catalyst,-
wherein metallic nickel accounts for 60-80 wt%'. metallic aluminum ,
...:accounts for 10735 Wt%, andMetallic,.Chromiii*accounts,for 216 va4..
CN10.1982482A diSclosed'a Method for-Preparing,polyethefamine by'
'fon-Crystalline alloy CatalySt:-. The non-crystalline alloy catalyst used
in the method _- mainly comprises Ni in a.content of 40-5.0%, Al in a
content of 40-50%, and catalyst '  promoter element M no more than 10% by
mass, Wherein M is one Or more selected' ":frbril.Mo, La: Cr. and M .- 



CN101001902A disclosed a polvetheimmine and a Method for
prepating'the.same.:-: In this method a chlorine-terminated adduct is
produced by first reacting a oligomer of hydroxyl compound (with-a
molecular Mass of no less than 92) with epichlorohydrin., and then the
polyetheramin'eis_obtained by reacting the resulted chlorine-terminated -
adduct-witholigomer of aliphatic amine: CN191522607A disclosed4-method fOr
preparing polyetheramine With a forniula of .. R2(NItIR3)n), wherein h is
an integer in a range of 1-20 R1 an organic group haying .- 2-600
oxy-alkylene groups, R1 and R3 can be identical or different, representing
a., hydrogen atom or an organic group having 1-400 Carbon-atorns.: The
catalyst used in  the Method is a metallie eatalySt'COrnprisiniz Coin a
cOntent of 80Wt%, or a Raney; . catalyst comprising 80wt% of Co or Al and
less than SWt% of Cu'. '..CN101921392A disclosed a method for Preparing
polyetheraMine, in which, -  . - polyether With different molecular mass is
polymerized from ethylene oxide propylene Oxide. Of mixture of them: next..
polyether nitrile is Obtained by,reacting the polyetherS with =acrylic
nitrile; then, pok;etheramine is obtained by-Catalytic'hydro2enation::
VS4618717 disclosed A:mdthed for preparing prim'ai-3, amine from
oxyethylene -' glycol 'monoalkyl ether. The catalyst used in the method
Comprises 50-90wt% of Ni.' 6 l.0,-15wt% of Cu.. and 0:5r5Wt% of an Oxides
selected from the group consisting o -   _chromium oxide
irori_Oxidejtitaniurn o)-(ide zirconium oxide thorium oxide. niagneitirn
Oxide.'mnngari*.OXide, and.zinc.oxide  U5352835 disclosed a:method for
preparingamine by reacting - polyoxYalkylene alcohol or polyol having :a
molecular mass of 230-5.000 and ammonia , in the presence of hydragen. ';
The catalyt used in the method is n supported-catalyst. . .comprising
y-alumina as Upporf, and I 5-30wt% of Ni, 3-20wt% of Cu and optionally .
0.5,-1W1c1/0.Mo supported on the support wherein the total pore volume of
the y-alumina measured .by rnercurY intrusion is 0.7012ccig, and the pore
diameter of .yralumina  measured by nitrogen desorption method is 70-110A;
She total active metals supported ._ 



-. on the 'tippcirt account for 1040wt% of the'cataly*, ani.:'(the
y-alumina'accounts for at ; -. - -least 50wt% of the catalyst. US4766245
disclosed a method for preparing amino-terminated polyether, _ - comprising
contact hydroxyl-terminated polyether having a molecular mass of no less
than 500 :With hydrogen and arntnonia-in the presence of kaneY's
nickel/al-urninum the content of Cu is.20-25Wt%. the content of Cr is
0.5L5wt%. and the content of Mo is 1-5wt%:. The reaction is performed at
aIemperature of 150-220C and a pressure of  - 100-d0000psig the ratio
between ammonia and polyether alcohol is 16-150:1: and the z..   ratio
between hydrogen and polyether alcohol is 0.5=80:1; the resultant mixture
from the - reaction is separated by fractionation. Polvtetrahvdrofuran
having a molecular mass of 1000 or 2000 is aMinated in .a continuous
tubular reactor . the conversion r can be 91-96%: '  :however,
polYtetrabydrofuran haVing,:a molecular masSof 2000 is aminated in a batch.
: reactor, the conversion is only 76%..     US0139289.discloed a method for
preparing airline frorri alcohol. aldehyde. or -ketone. The catalyst used
in the method is composed of Ni Cu, and SU:.     IITS3236895 disclosed a
method for preparing polyetheramine by ammonolysis of -pOlyether glycol in
the presence Of Raney nickel catalyst in 'anhydrous ethanol Or .-  _
10cvclohexane at a temperature of 235:255C and dpi-essure of i 40-170ka/cM
and the - Conversion Of pdlyether glycolis 40L70%-.     OS3654370 disclosed
a method for catalytic arnination of polyether glycol having a .'molecular
mass of 1:000 and polyether triOl..havink- a molecular mass of 1:500 in a
... - continuous tubular reactor With 'cielohekane as the solverri. The
catalyst used in the 



method is prepared with Co-precipitation method and comprises -75vv-t% of
Ni 23Wt% of Cu, and 2wt%.of Cr. The reaction is conducted at a temperature
of 235-246C and a , .".    DE1643426 disclosed a Method
.for'preparinpolyoXyalkylene amine from the corresponding alcohol in the
presence Of Ni-Cu-Cr catalyst : The catalYst used in the .method
compriks'60-85rnol%:of4-37mol/.0 Of Cu. andi L.5mol% of cr. . DE3608716
disclosed a Method for preparing pOlYoXYalkylene amine from the  .-..
corresponding alcohol in the_presence Of Ni-A1--Mo'.catalYt. The catalyst
used in the "method Comprises 0.2-5Wt% of,Moand 0-40wit%  -DE4428004
disclosed a.method for Preparing amine froin the corresponding alcOhol. -
Calculated by 'Oxide the catalystin theMethod comprises 20-85% of Zr, 1-30%
f, C :_30-70% of Ni. 0.1-5% of .MO. and 0-10% of Al or Mn. DE1953263
disclosed a.inethod for preparing airline from the corresponding alcohOl.
-, The catalyst used in the method comprises 70-95% of Co and Ni, 573.0% of
Cu. wherein; .. the weight ratio Of CO and Ni is,from,4:1 tol :4. .
DE10211101 disclosed a rnethod-for preparing amine froin alcohol or
aldehyde. , The catalyst,used.in the 'method is composed ofNi. Cu. and
Sn.....ealculated by oxide the       . content of Zr is 22-40%, the content
Of Cu is 17.30%: the content of Ni is 15-50%, and - . 1  ..the-Content of
Co is. :15-50%. ummar* of the Invention _ The object of the present
invention is to provide a- method for Preparing  wherein theamount ofRaney
nickel catalyst is -2-15/0"..,of the amount of the . 



polyether glycol (preferably 2.-10%,"mOre.preferablY 2-5%) by weight: the
amount. of  the aminating agent is 1.5-20iimes of the amount of hydroxyl
groups in the polyether glYeol by mole and the amount Of hydrogen is 04-15
times of the amount of hydroxyl .. ' 'groups in the polyether glycol by
nible." the catalytic -rediictive-am ination reaction is  .........
conducted at a temperature Is-,_12-0-25.0C arid a pressure of 8-35MPa
(preferablY 8-2.0MPO.for a'periOd-duration of 1.5L8h; ,- the  Raney nickel
catalYst`comprises-N'i": AI, and metal M: based on the total weigh     of
the catalyst and calculated. by elernent the content Of Ni,is in 'a range
of 80-95wt%, 10the content of Al is in a range of 5-20Wt% and the content
ofinetal.M-is in range of , 0.5L5wt%: and the metal M is one two or three
selected from Cr. Fe. Cu. and Zn  In order to further improve the
conversion of raw material,' the metal M preferably , tomprise-Zn and one
or to selected from Cr Fe, and Cu. More preferably, based on - the total
eight of theirrietal'M!and calculated by elernent, the content Of Zn is in
a range of 3040wt%, and the total content of Cr, Fe and Cu is in a' range
of 30770wt%. .. Still more preferably, based on the total Weight of the
metal M and calculated by .. element, the content of Zn is in a range of
50-70Wt%. and the total content Of Cr, Fe and Cu is in a range of 30-50wt%.
'Usually: the Raney nickel catalYst in the present invention may be
prepared by the method comprising the,folloWing,Steps: - adding ternary,
quaternary :' or qui'nary alloy powder comprising 'different , components-
into .water solution of sodium hydroxide Under vigorous agitation and
stirring -at a temperature of 45-1-00C for a, period duration Of 0.5-5h. to
dissolve _ the alloy powder, then reacting at a temperature of 50-160 C for
a period duration _  ..- :-5h to activate: wherein, the concentration of
sodium hvdroxide is-10-40wtcY0:  



-,  Occulate.:Washing black,preciptta.te with warmWater for several times
to.... -neutrality. and theryWashing,Witli anhydrous ethanol, for 2::5
times ,to obtain Raney: nickelcatalyst next storing the RaneY nickel
catalystin anhydrous ethanOl.: The alloy powder comprises'.Ni.. l aiid
metal M, wherein the Metal M is one two -, or three selected :ftdm. Cr. Fe
u and Zn PreferabIYi-tM:coMprises Zn:0:11    ." one or to selected from
CriFe.,an&  e'CompOsition Of the alloy powder can be  determined as
appropriate according to the Coinposition-Of the.Rarieynicker catalyst as ,
mentioned above\ persbms illed-in the art can select and control the
composition o ., e.allo'PoWderYith:the common knowledge in
ttie.:ary:tOentife ane nickel Catal?ist,complY.:With the composition
mentioned above:,  In the method according to the
preseht-inVention:rthe.polyether_elycol has the , +  , ,.    in formula (a)
R1 R arid,Ri-aire..independentlY':s_eleCted.from linear Or branched..
divalent aliphatic groups v.. ith 214 carbon atoms (ig linear
or'biiriched':alkVlene: groups with 2-4 carbon atomS):'m is.0;
115-:'preferably: 2=90;:n is 0-115 preferabl 2-90 and the surrrof m and ::n
is ILI 15-:preferdblV. ,  CH2  Q R3 



CH2 0      (b),              



in formula (b) R is selected from hydrogen and linear or branched aliphatic
groups _." _ ;haying 1-6 carbon atoms (e.g..,linear Or branched alkyl
groups having 1-6 carbon atoms); R-) and R3 are independently seleCted from
linear .or branched divalentsaliphatic groups .- having 2-4 Carbon
atoms'-(e.g., linear Or lbranched alkYlene groups having 2-4 carbon atoms);
m is 0-40preferably_1-30::n is 0-40, PreferablY 1-30; and the sum of in
and. n is 1-115-: preferably 2-90.    In the method according to the
present invention the obtained amino-terminated polyether has the following
general structural formula (c) or (d): 2R2.j IoR3:I. 10(c) , in formula
(c). R1 R2: and k3: are independently Selected:from..linear_Or. branched .,
-- divalent aliphatic groups With 2=4-,carbon atom's (e .g.: linear or
branched alkvlene -' groups with 2-4 carbon atonis); ft4 and Rs are
identical .o different and are  CH  I 0 



, .(d). in -formula (d),.WiS selected from hydrogen and linear orbranched
aliphatic grouPS':- ..-..... having 1-,6 carbon atom'slinear or branched
alkyl groups having 1-6 carbon atoms);- R, and R3 are independently
selected from linear or branched divalent aliphatic groups   -- 'having 2-4
carbon-atoMS,(e.g..., linear or hranched alkylene.groups' having 24 carbon
atoms) ; R.4 and R5 are identical Or different: and are independently
selected from , hydrogen and linear Or branched aliphatic groups having 1-6
carbon atoms (e .g., linear : or branched alkyl groups having I
6:carhon.atOms); msis`040,-preferably 1-30; n is  - 040, 'preferably :J-30;
and the sum of 'wand n is 1-115, preferably 2-00. " 10In the method
according to the Present invention: the aminating agent can he any -.
ordinary arriinating agent in the art for eXample the ammating, agent can
be selected from ammonia (such as ammoniagas
-andion'ammonia.liquor).-aliphatic amine, and , alicyclic amine.. '
Preferably, the anithating agent is selected from ammonia gas, aliphatic
amine (such as aliphatic writhe having .1-10 carbon atoms)and alicYClic
amine suet') as.alicyClic amine having 6-12 carbon-.atoms):;
More,preferably. the aminating: .. agent is selected frOmmethylarnine,
diniethylainine,-,ethYlainine, diethylamine,: ,
diTp-propylarnineJSOpropylamirie,diisopropylamine. hexylamine such  -.. as
n7hexylamirie),. and CyClohexylamine. .. In the method according
tothe_preserif invention,,the catalytic reductive arniriatiori 20reaction
can be cOnducted in preSence of a solvent : The SOlventcan be the solvent
Used in the art. The catalytic reductive aniination reaction can also
conducted in a  



condition. of absent from a solvent.n view of simpliCity, catalytic
rediic.five'aminatibn reaction is preferably conducted in condition of
absent from a:solvent: ' In the method according to the present invention
in actual operation the amount of .hydroaen-addecito the reactor Can be
Controlled by.reatilating the pressure of hydrogen  filling into the
reactor. Usually,: the partial pressure Of hydrogen may be in;the range of
1.5-8MPa. 4:s , -    In the method according to the presentinvention the
temperature for the reduced pressure distillation may be '100-120C. and the
vacuum degree may be in a range of  - from -0.08MPa to -0.1MPa. . 10In the
method according i6 the present invention the reactor can be any common
reactor in the art. :Preferabh,.. the rektor is a.stirred-rektOr.    In the
method according to the present inVention. the Raney nickel catalyst. and
the anfinatina agent can be recycled and reused after treatment :
furthermore the method=  _..,,, , according to the present invention
achieve advantages:Of-high prodnct-selectiVity, high ._,   conversion of
raw Material, easypost-ireatments;and lo?A7er environmental pollution.
Detailed Description of the Embodiments Hereinafter the method according to
the present invention will be described in detail , in combination with the
examples. _ Infollowina,examples'and.!CornharatiVe'eXampleS,..the
number-average molecular weight of the polymer.-is.measured by an ALLIANCE
2690 gel permeation  . - . _ chromatoaraph Purchased from WATERS (USA) CO
equipped With a PLa.el Mixed-C : 



, gel chromatographic column procured from Agilent Co at 'a temperature
25C;.Wherein.. s   ."".  tetrahydrofuran is used as the mobile phase, and
narrowlY distributed polystyrene is - used as the standard sample' , In the
foil-awing examples and comparative examples the hydroxyl value of ,
hydroxyl-terminated polyether i-rneasured-aeCording-to the Method described
in _,.  Chinese Standard 6B12008.3-g9. the total amine V alue,:primary
amine Content, secondary amine cOntent, and tertiary amine content in
ainirioLterMinated,polyether are ' measured according to the method
described in ASTM2074: In the; .. following examples and comparative
examples the composition Of the  prepared Raney nickel catalyst is measured
with inductively coupled plasma atomic   :10:emission spectroseopy.
Preparation Eiainple 1 A,water solution of NaOH with a concentration of
40wt% is prepared by diSsolving NaOH with a weight equal to 3-tirries of
the weight of Ni-Al-Fe-Cralloy powder in ,-  water. The water solution Of
NaOH is added into a stainless steel three-neck flask -equipped with a
thermonieter, and is cool" With vigorous agitation, 



', alloy poWder,(based on the total weight of the alloy.poWcier and
measured,  , by element, the content of Ni is:64wt%, the content of Al is
31wt%, the content of Fe is 2.5Wt%. and the content Of Cr. is 2.5Wi%) is
added into the three-neck flask in batches  (add 2-4g in each batch) within
25min. By regulating the addition rate of the alloy  powder the temperature
of Solution in the three-neck flask is kept at approR._50C.  ' After
addition, the solution in the three-neck flask is stirred at apProx. 80C
for app-rok: 60min. -After the livdroaen as is released coMPlefely, the
supernatant White flocculate . -- is separated. irid the black precipitate
is transferred to a _beaker, and'is'Wash with water. till the washing
liquid is neutral against litmus solution, then Wash 2--3 times with , -
95Wt% ethanol and anhydrous ethanol to obtain. Raney /nickel Catalyst .:the
Obiained. _Catalyst is stored in a plugged container with anhydrous ethanol
B analyzing, it is determined that in the prepared catalyst, the content
of1?Ii. is 84:8wt%;the..content of Al is 10.9Wi%, the content of Fe is
2.19wt%. and the Content of Cr is 2.11wt%. , ' Preparation Example 2  ,1
-A'watersolutiOn.of-a014With a concentration of 30wt%
is`prenaredby.:disSolving   ..".. :NaOH with a weight equal 3times of the
weight of Ni:Al-Cr-Cti alloy powder in. - ._.      water.' The Water
solution of NaOH is added into a stainless steel three-neck flask
10equipped with a therniOrneter, and is 0601 t6 50C. With vigorous
agitation., -' ,- Ni-AF-Cr=Cu alloy powder (based on the total Weight of
the alloy poWder and measured 



-. - by element, the content Of Ni is 71wt%, the content of Al is.26wt%,
the content of Cr is vst% and the content of Cu is 2Wt%) is added.intbthe
three-neck flask in batches (addl- ...,,,'" , 2-4g in each batch) Within
25min. By regulating the,,addition rate of the alloy powder" . 15the
temperature of solution in the three-neck flask is kept at approx: 50C
After addition, the solution in the three-neck flask is stirred at
a-pproic: 90C. for approx.-80min. : .After the hydrogen gas is released
co'mpletely the supernatant white flocculate is  . separated, and the black
precipitate is transferred to a beaker, and is waSh With water, till  __- -
2.the washing liquid is neutral against litmus Solution, then wash 2-3
times with 9.5wi% : 0- -,,ethanol and anhydrOUS'ethanol to Obtain :Raney
nickel catalyst, the obtained catalyst is'  -_, stored in a plugged
container with anhydrous ethanOl. By analyzine.it is determined  "--...that
in the prepared catalyst ; the content Of Nithe content of Al is 7.69wt%. ,
._  the -content of Cr is 0.61wt/0-. and the content of Cu is 1.8wt%.
:Water sblution of NaOliwitha-zconcentration'of 3 ,Nyt/oSis- prepared bv.
dissolVin  NaOH With a.'iN'eight'equaltitnes-Ofthe vki2ht:OfNi-AkCu-Zn
alloy powder in water The--Water.sOlittiOi-i- of NaOH. is adde`d.intO;a
stainless steel three.--neck flaS1s-. " _- equipped with a thermometer and
is cool to 50C With.-vi2oiouS-agitation, - 



.5W1% ._and the,content.ofZn is 2-.,5Wq%).is added into the three-neck
flask in batches .add 2-4g in eachadditiori:rate:Of the allo?': ,.._ owd6-,
the terriperature.OsOlutiorcinf-the three-neck flask_is::keptat approx:
50C. fter-additioti,-the?solution,in'the threeqieek$14Sk is :stiffed
_at,approN.Ig5C for       After the hydrogen oas'is-released
airripletely..t e-Supernatant White=floeculateiS Separated and
thehladc_PrecipitateiS4anSferred ICY:a beaker-. and is wash with Water.'
till the washingliqUia is neutral agairist litmus solution then 'wash 2-13
times wit  49D/o ethanol and anliN;drOuS:ethancil'tor-Obtaiii12'
anev-niekel-catalVSt obtaine Catalvstris's''stored in
4._pitigieci,:coritaitkof with .anlVdi-olisethatiOl.;v-anANzing.- it is
etefTniffed that in thecatalyst.. the content of Ni is86.4*;0/0:-the
content Of:Al :  ,. is 10.2\vm. tho-_dontent:of Cu is 1the content of Zn-
is 2.2W-t /9 _ Preparation Example 4_ water solution ofconcentration Of
40\7;4%. is Orepared.bdissolvii a61-1' with a weight equal to 2 times
of-the:wsiaht:bfNi-Al-CuFe,alloy powderin, water The
Water'solution-,6fNa0WiSddcle:int-O-;4stainiess'Steel-thfre:e.:fieck-
flash, -d with 'a thermometer and i CobitO,50C.vigorousagitation.,:
01-n1313,_  :AKU:Fe allo powder (based on the .total Weight of
the-"allOy.powder'and-theastired: :elerifeht:_the-lcbritent'Of.Ni content
ofArig 29wV/0.--thecontent of Cu is Wt% and the content of Fe is 3Wi/0) is
added into the three-neck-hask.inbatehes.(add y-regulatirig:the additionk
rate of the alloy powder:- _ .- the temperature of solution in the
three--neCk flask is kept atfOprox. 50C After addition:cifie:.soltitiOn in
the three-neck flask."is.Stirredat approx. 90C for apprOx.-60miri. '.7 _ _=
After theyhydrogen gas is released Cornpletelj.rthe;sUpernatant white
flocculate is separated and the black precipitate is transferred"to .a
beaker: and is wash with Water. till - the washing liquid is neutral -
against litnius'SoltitiOn..then wash 2-3' times With 95wt% - ethanol and
anhydrous ethanol" to obtain.Raney.nickel catalyst the obtained catalyst is



, ,stored in a plugged Container with-anhydroUS .ethanol :
.By_analyzing.:it-i' determined  -  . that in the
pi7epareci.,:atalyq.-theedriterit-p.fNi,:is 79.5wt%-...the content of,Al is
-15:3W0/0: - the c-ontent'of Cu'iS'2.48wtd and the content of Fe is 2 72wt%
repaiation,ExamPle' water sdlution of-NaORWith_a:conceinrationbf 25Wt%
is.prepared-by dissolving  rNad1-1-with'a W,eighfequalid 4 times of the
weight of-NiA1-Cu alidy:POWdeititiWater. The water solution oftNaQH:iS
added :.into a'stainleSs Steel three-neck flask equipped with
aShermorneter. and is cob) to...50 C.:.V ith vigorous agitatiOn. Ni:Al-Cu
alloy, ,- oWder.(based'on.the:tOtal weight of the allOy:.0Oder and measured
b\ elenieht. the :              78Wt%:.the,cdntent of Al is 1-.8::5Wt%, the
content of Cu is 3.5.;t%)-tsadded..irito the thre&rieokilaSk in batches
(add 2:4g in earai.hatch) Within25finn. regulating theTate of the alloy
powder the temperature of solution in the  -  , flask is stirred at.
approX...90C for.approx.,120min. .-Afterthe hydrogen gas is released
completely, the supernatant white flocculate is separated, and the black
precipitate is transferred to a beaker. and is wash with water, till the
washing liquid is neutral against litmus solution, then waSh-2L3Airnes
with'5Wt%,ethanol and anhydrous ethanol to -. obtain Raney nickel catalyst:
the-obtained Catalyst is stored in a plugged container with
,,_ anhydrous ethanol. -ByranalYzing,it is determined that in the prepared
catalYst. the content of Ni is,87.1wt%; the 'content oi:Al is 9.6wt%::the
content of Cu Preparation Example 6 . 10 .A water solution of NaOH with i
concentration Of 30w-t% is prepared by dissolving. .. 



. NaOH with a weight equal to-2,tiines of the Weight of Ni-Al-Cr alloy
powder in water. -  .,-- The Water solution Of NaOH- is added into .a
stainless steel three-neck flask equipped -  with a thermometer, and 5is
cool to 50..0With vigorous agitation: Ni-Al-Cr alloy powder (based on the
total Weight of the alloy.powder-and measured by'element, the .- 1-
15content Of Ni is 77wt%: the content ofAhis 20:5va%:the content of Cr is
2.5wt%) is added into the.three-neck.h8k :in hatches (add 2-4g in
each.batch).Within  . regulating the addition rate of the alloy powder the
temperature of solution in the , - three-neck flask is kepfat_approN, 50C
After addition the solution in the three-neck flask is stirred at approx
80C Tor.approx. 100min. After the hydrogen gas  is released ,  completely,
the supernatant'.white-flocculate is Separated. and the black precipitate
is -transferred to a beaker and is Wash with Water till the washing liquid
is neutral against- . litmus solution:. then wash 4.35,tirnes:Nivith
95W-t%.ethanOl.and anhydrous ethanol to obtain Raneynickel catalyst the
obtained catalyst is stored in a plugged container with ..__,.....
anhydrous ethanol: By 'analyzing, it is determinecrthat in the Prepared
catalyst, the content of Ni iS.90:8wt%. the content of Al is
8.01wt%.-the-content of Cris 1.19wt%. ,  Preparation Example 7 - -    . A
Water solution of NaOH with a concentration Of 35Wt% is prepared by
-dissolving NaOH with a weight equal to 2.5 times of the weight
ofiNi-Al-Fe7Zii alloy powder in water. The Water solution of NaOH is added
into a stainless steel three-neck-flask - , equipped With a thermometer,
andis.coolAci:50C- With vigorous aQitatiOn.': Ni:-Al-FeZn alloy powder
(based on the total weight of the alloy powder and measured 



0by element. the Content of Ni is 75wt%; the content of Al is 20wt%.,the
content of Fe is .. ...2.5wt%. the content of Zn is 2.5wt%) is addedinto
the three-neck flask in batches (add ' " 2-4a in each batch) within 25min.
. By regulating the addition rate of the alloy powder, . -- _ the
temperature of solution in the three-neck flask is kept at approk. 50C,
After. addition,the:solution in the-three:neck flask is stirred at aPprox:
80C for approx. ._ 100min. After the hydrogen gas is released completely,
the supernatant White  flocculate isseparated'. and the black precipitate
is transferred to a ,beaker and is wash With Water till the washingneutral
against litmus sdlution. then-Wash:2-3.times ,. With 95wt%. ethanol and
anhydrous ethanol to Obtain Raney 'nickel catalyst the obtained catalyst is
stored in a plugged Container With anhydrous ethanol. By analvzina. it is
determined that in the prepared catalyst.- the content ofNi is 87:5wt%, the
content of Al is 8.2Wt%; the content of Fe is 2.1wt%. the Content Of Zn is
2.2wt%. ". 'Comparative Preparation Example 1  - A Water 'solution of NaOH
with a concentration Of 20WV3/0 is prepared by dissolving -NaOH with
a,Weight equal to 4 tithes Of the weightalloy. powder in Water. The water
solution of Na0H-isaddedinte.a stainless steel three-neck flask equipped
with a thermometer sand is cool to 50C With vigorous agitation;powder
(based on the total Weight of the alloy powder and measured by element the
content of is 65W0/0. the content of Al is -35,wi%) is added:into:the
three-neck: flask in batches (add 2-4g in each batch) within 25mmj3v
regulating the addition rate of the alloyI   



powder, the temperature of solution in the three-neck flask is kept at
approx;z50C.' - After the addition the solution in the three-neck flask
stirred at approx. 800 C for .. 10- -approx. 60m in. .4:. After the
hydrogen gas is released completely.; the supernatant white. ,- .,,...,.
flocculate is separated'. and the black Precipitate is transferredto a
beaker. and is Wash ...... . " with Water :till the washing liquid is
neutral against litmus solution then wash 273 times -  with 95v46/0sethanol
and anhydroUs_ethanol-to obtain Raney nickel catalY'st. the obtained:  ,
catalyst is stored in a plugged container with anhydrous ethanol. By
.atialyzitig, it is -determined that in the prepared Catalyst, the content
of Ni-is 89.5wt%. the content of Al : is 1 0.5wtcY0'.- ,  . Example 1: - -.
100g bi-functional (i.e...there,dre two hydroxyl group in one molecule of
polyoxyprOpytene ether) hydroXyls-:terminatedpoly8k6pylehe ether with:" ..
number-average molecular weight' of 230.8 (procured from Polyether
Department of -  _. Tianjin Petrochemical) and 5g Raney nickel Catalyst
prepared in preparation example 1 .: 



are added into a 0.5L high pressure reactor. The high pressure reactor is
pureed With nitrogen and hydrogen with a pressure Of 0:4MPa fortimes.
'Approx. 501_ 18  .. ammonia gas (Under standard Condition) is added into
the reactor with agitation and . hydrogen:fsfilled-intb the reactor by
regulating the outlet pressureof steel cylinder of  - hydrogen to 2.5M13
(the Moleraiio of hydroQen to hYdroxyl groups iIi
-hydroxyl-terminated polyoxypropyleneether is 1:2. The reactor is heated to
a: temperature at 200C and maintainedat the temperature for 4h, and the
maximum:., pressure in the reactor is controlled at 15:5MPa.. Then, the
reactor is cooled to 50C.  The reactor is exhausted slowly and the gas is
absorbed with water, and then the reaction mixture is diseharaed. , The
reaetibri mixture is filtered in hot StatettO,..'senarate the catalyst and
liquid .s mixture .containing the product, the liquid mixture is
transferred to a three-neck flask to  100g bi-functional
hydroxyl-terminated polyoxypropylene ether with _- number-average molecular
Weight of 230.8 (procured from PolYether Department of  - Tianjin
Petrochemical) and 5g Raney nickel catalyst prepared in preparation example
1 are added into a 0.51,:high:pre-ssure reactor. ',The high preSsute
reactor _is purged With nitrogen- and hydrogen with a pressure of 0.4MPa
for 2-3 times. Approx. 581, dithethylamine (under standard condition) is
added into the reactor, with agitation, and hydrogen is filled into the
reactor b?,. regulating the outlet pressure of steel cylinder of hydrogen
to 4.0MPa (the Mole ratio of hydrogen to hydroxyl groups in .
hydroxyl-terminated polyoxypropylene ether is 1:1f ). The reactor is heated
to a - 10temperature at 210Cand maintained at the temperature for 4h,
and:the'maxiinum pressure in the reactor is controlled at 13.5MPa. Then the
reactor is cooled to 50C. 



..  The reactor is exhausted slowlyaridihe gas is absorbed with water and
then the ' reaction mixture iS discharged. ,- The reaction mixture is
filtered in hot State to separate the catalyst and liquid , , .,, .."...
mixture containing the"PrOduCt,4he-liqUidinixtUre'iS-transferred-tO.
a:three-neck 'flask. ". conduct reduced presstiredistillatiori-at 105C and
a vacuum degree of -0.08MPa for 2h, so as to obtain the product of
amino-terminated pOlyether. Bv analyzing it is _ _ determined that the
total amine value in the obtained product is 7:58minol/g, the _ conversion
of polYether alcohol is 87.79wt%: and the selectivity Of tertiary amine is
- 20 .' Comparative Example 2    Amino-terminated -polyethei- is
prePared.by the method same as the method . described in example 2, the
difference is...that.the Raney nickel catalyst is prepared in the
comparative preparation example 1.it,fs'determined that the total amine
value in the obtained product is'6.58mmol/g;the conversion of polyether
alcohol is , - 77.41wt%, and the selectivity of tertiary amine is
9.6.89wt%. : xaniple 3 - -100a bi-functional hvdroXv1Aerminated
polyOXYptopylene ether with  urnber7aVerage Molecular:weight-of 230.8
(prOcured from Polyether Department of Tianjin Petrochemical) and 52 Raney
nickel catalyst prepared in preparation example 2 " 



.. are added into a 0.5L high pressure reactor. . The high pressure reactor
is purged with . ,1 0, nitrogen and hydrogen With a pressure of0.4MPa for
2-3 times. Approx. 50L ..."-.,       idirnethylamine (under standard
condition) is added info the,reactor with agitation, and hydrogen is filled
into the reactor by regulating the Outlet pressure of steel cylinder of
hydrogen to 4.CiMPa (the mole ratio of hydrogen to hydroXI'groups.in
'hydroxyl-terminated polyoxypropylene ether is 1:1.3). The reactor is
heated to-a  temperature at 220C and maintained at the temperature for 4h
and the maximum pressure in the reactor is controlled at-12.314a:: %Then
the reactor is cooled to 50C, -- the reactor fs.exhausted-slowly and the
gas is absorbed with water, and then the reaction .mixture is discharged:.
The reaction mixture.ilfiltered,in hot state to separate thecatalYst and
liquid 20 'mixture 'Containing the product.::the.liquid mixture is
transferred to a three-neck flask to , : conduct reduced pressure
distillation atand a vacuum degree of -0.09MPa for 111.: so as to obtain
the product of amino-terminated polyether.. By analyiing, it is determined
that the tetal amine value in the obtained product. is 7.32mrnol/g, the _
,  - conversion Of polyether alcohol is 86.12wt%, and the selectivity of
tertiary amine is 96.48M%..  Example 4.. ; Amino-terminated -pOlyether is
prepared by_the method same as themethod described in example 3, the
difference is that the Raney nickel catalyst is prepared in the _    



08.1wt%, and the selectivity of tertiary amine is 05.21wt%. . 10.  -.
Example 5 _ oog bi-functional_ hYdrOxyl-terminated polyoxyproPylene ether
with   number-average molecular Weight of 983.0 (*mired frOM Polyether
Department-of Tianjin Petrochemical) arid 2:2 Raney niCkel eatalyst
prepared in preParationexdmple _  15are added into a 0.5L high pressure
reaetor. The high Pressure reactor is purged with nitto2en'and hydrogen
with a:pressure.610.4M134 fortimes.- Approx.-30L amtnOriid:gas'(urider
standard CotiditiOn) is,a.dded.into the reactor.Witli agit4tion, and
hydrogen is filled into the:reactor.by regulating the outlet pressure of
steel cylinder of hydrogen t6 2.5MPa.(the 'mole ratio of hydrogen to
.hydroxyl groups in ". 2,"."" hydroxyllterminatedpolYoxypropylene ether is
2:1); The reactor is heated to a ,.s'. temperature at 200C
ana:.rnaintained'at the terriperature.for.4h, and the maximum .,
pfessure,iri.the reactor is controlled at 11.8MPa.. Then the reactor is
cooled'to'60G.' The reactor is exhausted slowly and the gas is absorbed
with water, and thenthe reaction mixture. is discharged.     The reaction
mixture is filtered in hot State to separate the catalyst- and liquid
mixture containing the product, the liquid mixture is transferred to a
three-neck flask to , conduct reduced pressureat 105C and a vacuum degree
of -0.08MPa for 2h. so'as.to obtain the product of amino-terminated
polYether.' By analyzing,It i-s determined that the total amine value in
the obtained product is-1.89ninhol/g, the , ,. conversion of Polyether
alcohol is 96.2Wt%. and the selectivity of primary amine is 98:6wt%. 



-Comparative Example A' .." 10Amino-terminated Polyether is prepared by the
method same as the Method - described in example 5, the
differerice,ishat.the Raney nickel catalyst is prepared in the comparative
preparation example J.: By analyzina it is determined that the total amine
Value in the obtained product is:1.52mmolig: the conversion Of polyether
alcohol is 78.52wt%, and the selectivityof prirhary,arnine is 96.4wt%. '
EiaMple,6     100g bi-functional hydroxyl-terminated polyoxYprOpylene ether
With number-average Molecular weight of 983.0 (procured from POlyether
Department of , Tianjin Petrochemical) and 2g Raney
nickel,catalyst.prepared in preparation example 3 " 20are added irito"a
0.5L high pressure reactor The high pressure reactor is purged With
nitrogen and hydrogen Witha'pressure of.0.4MPa fortimes. Approx 31L
dirnethYlamineXurider standard condition) is added into the reactor
V1/4,ith agitation and hydrogen is filled into the reactor by regulating
the outlet pressure of steel cylinder of hydrogen to,4.5MPa (the.molelratio
of hydrogen to hydroxyl groups in   hydroxylrterminated.polyoxyprOpylene
ether is:3.5:1). ThereactOr iS heated-to a temperature at 200C and
maintained at the temperature for2h, and the Maximum pressure in the
reactor is controlledat.9.2MPa. - Then, the reaCtor. is cooled to 60C The
reactor is exhausted sloWlv and the gas is absorbed With water. and then
the 'reaction miXture is discharged:     The reaction mixture is ,filtered
in hOt-state to separatethe Catalyst and liquid mixture containing the
product,thelliquid mixture is transferred to a three-neck flask to  conduct
reduced pressure, distillation at 105C and a vactiuin degree of -01..08MPa
for 111, , so as to obtain the product of amino-terminated 'polyether:  By
analyzing it is  determined that the total aMine. value in the obtained
product is 1.91nimOl/g, the . - Conversion of.'f)olYether alcohol is
97.42W0A, and the Selectivity of tertiary amine is  97.3wt/0. . Example 7
-15100g bi-functional hydroxyl-terminated polyOkypropylene ether with , 



number-average molecular weight of 983.0 (procured from Polyether
Departmenfof Tianjin Petrochemical) and 2g ,Raney nickel catalyst prepared
in preparation example 1  . are added into a 0.5L-high.pressure reactor .-'
The high pressure reactor is purged with nitrogen and hydrogen with .a
pressure Of 0.4MPa for 2-3 times. ApprOx. 35g  ethylamine in form of liquid
is addedinto the reactor With agitation and hydrogen is filled into the
reactor by regulating : the outlet.preSsure=of-steel cylinder of hydrogen
to .. 2:5MPa,(the mole ratio of hVdroen to-hYdrOX-y1 groups in
hydroXyl-terminated ,- --.  polyoxypropYlene ether is 2:1):, The reactor is
heated to .a temperature at 200C an ... -maintained at the temperature for
4h and the inaxithuin pressure in the reactor is ,    ... ,,  controlled at
10.3MPa. ' Then,..the reactor is cooled to 60CThe reactor is exhausted
.slowly and the gas is absOrbed-With Water, and then the reaction mixture
is discharged -? The reaction mixture is,filtered:in hot state to separate
the catalyst and liquid , mixture containing the product the liquid mixture
is transferred to a.th.ree,neck flask to - -conduct reduced pressure
distillation at 105C and a vaeuuni-'dearee of A.08MPa fOr,lh, . so as to
obtain thepolyether:. By ...._.. -,..determined that the total amine
value_in'Ithe obtained product is 1.71mmol/g.,-the conversion- of polyether
alcohol is 86.3wt%. and the selectivity of secondary amine is 98.21wt%:':
10 -.- Xample-8.': 



Amino-terminated polyether is prepared by the method same as the method
described in example 7: the difference is that the RaneY nickel catalySfis
prepared in the preparation example 2._ By analyzing it is determined that
the total amine value in the . obtained product is 1.83minol/g: the
conversion of polYedier alcohol is 92ilwt%. and : the selectivity of
-secondary amine is 97.68wt%, iT Example p Amino-terminated- Polyether is
prepared by the method same as the method 20described in example.7.:the
difference is that the Raney nickel catalyst is prepared inthe -
preparation example 3 B' analyzing. it is determined that the total amine
value in the obtained product is 1.8Mmol/g, the conversion of pOlyether
alcohol is 100Wt%:.andthe ,  seleetivity of secondar. amine is 97.24wt%:' ,
_  Example 10     Amino-terminated Polyetheris prepared by the method same
as the method . 'described in example 7, the difference is that the Raney
nickel catalYst. is prepared in the preparation example 4. By analyzing it
is determined that thetotal amine value in the ^ obtained product is
1.91mino1/2the ConVersion of polyether alcohol is.95.06Wt%; and the
selectivity of secondary'', amine is 96.89Wt%.. . Example 11  _ _
Amino-terminated polyether is prepared b the Method same as the Method ,
0described in ekample 7, the difference is that:the Raney nickel catalyst
is prepared in the. _  - preparation example 5. By -analyzing ; it is
determined that the total amine value in the obtained product is;
1-.76mino-lig, the conversion Of polVether alcohol is 87.63wt%.. and , the
selectivity Of secondary amine is`95.98wt%. ' 



Example Amino-terminated polyether is prepared by the Method same as the
method described in example 7, the difference IS that the Raney
nickeicatalyst is prepared in the , preparation example 6. BY analyzing it
is determined that:thelotal amine value in the ,      obtained product is
1.82mmo1/2-. the conversion of PolYether alcohol is 89.24wt%. and 20the
selectivity of secondary amine is 93.28,wt%.. , , _Example 13' "
Amino-terminated polyether is prepared by the method same as the Method
described in example 7. the.difference iSthat the Raney nickel catalyst is
prepared in the  preparation example 7. - By 'analyzing it is determined
that the total amine value in the obtained product is 1:93mmolig, the
conversion of polyeiher alcohol is 98.6w-t%.'and , the selectivity of
secondary amine is 96 65wt% Comparative Example 4 ,
mino-terminated-pOlvetherls Prepared by the Method Same as the method , ...
described in example 7, the difference isthe Raney nickel catalyst is
prepared itt,the ,   -_ ....... .., -.. cOmparartiVe preparation example
1... '.By andlyZing,..-ii.,k'detetriiinedthat the total ....  . " .. amine
value in the obtained -PrOduct-iS...1:71mmOl/g..the conversion r
of-polyether alcohol - 



.10is 86.3wt%. and the selectivity of secondary amine is 98.21wt%. ,
,Example 14 100g hi:functional hydroxyl-terminated polyoxypropylene ether
with - - number-average molecular Weight Of 2000.0
(procured..from.Polyether Department o Tianjin Petrochemical) and 3.5g
Raneynickel catalyst prepared in preparation example 4 are added into a
0,5L high pressure reactot. The high pressure reactor is purged with
nitrogen and hydrogen With d pressure of 0.4MPa for 2-3 times ',Approx. 20L
_ammonia gas (under standard eondition).is..added into the reactor with
agitation and - hydrogen is filled into the reactor by regulating the
outlet pressure of steel cylinder of , hydrogen to 3.0MPa (the- molt ratio
of hydrogen to hydroxyl groups in , - hydroxyl-terminated pOlyoxpropylene
ether is 5:1): The reactor is heated to a temperature at 200C and
maintained at the temperature for 3h, and the maximum preSsure-in'the
reactor is controlled at9.5MP .en, the react6ris cooled to 60C.:.  The
reactor:is.ekhausted.slOWly and the gas is absorbed with water, and then
the , reaction mixture is'dischar,e . , TheiS. filtered in hot state to
separate the catalyst and liquid ' ..,,.. mixture containing the prOdoct
theliquidl-rrixture is transferred to a:three-neck'flask to .,  conduct
reducedpressUre distillation at 105T and a; vacuum degree of -0.09MPa for
2h, so as to obtain the product of amino-terminated poly ether.: By
andlyZing, it is determined that the total amine value in the Obtained
product is 0.97mmol/g, the :- conversion of polyether alcohol is 96.1wt%.
and the selectivity of primaryarnine is  96.32Wt%. - Comparative Example 5
--. 



Amino-terminated pol-Yether is prepared by the method same as the method  ,
described in example 1 4:th-e'diferenCe is that the Raney nickel catalyst
is prepared in .  the comparartive preparation example 1Banalyiing..it is
determined that the total ,  , 15" amine value in the obtained product is
0:72mrnol/g; the conversion Of polyether alcohol. is 73.59wt%, and the
selectivity of primary amine is 9839wt%.  xample 15 1602 bi-functional
hydroxyl-terminated-polyoxypropv,lene ether with  -20number-average
molecular Weight of. 2600.0'(pro-cured from Polyetherpepartnient of .  is
filled into the reactor by regulating the outlet pressureof steel cYlinder
Of hydrogen,t6 - . '4.5MPa (the mole ratio of hydrogen to hydroxyl groups
in hydroxyl-terminated' . polyoxyprOpylene "ether is 6.7:1). :The reactOr
is heated to a temperature at 200C and ,. maintained at the temperature fOr
311..,and the friaxiniurn pressure in the reactor is controlled at 11:4MPa:
Then c- the i:eactor is Cooled to 60C The reactor is exhausted , slowN
andtheGas isabotbed- ,.v;itii-'Water:and then the reaction mixtureis
disCharged. _ : The reaction mixture is filtered in hot state to separate
the catalyst and liquid   



" mixture containing the On:wit:let: the liquid mixture is transferred to a
three-neck flask to .. eonduCt reducedpressure distillation-at,105C,and
avacuurn degree or-0.09MPa fOr. 2h; ._ 10 ' so as to obtain the product of
amino-terminated polvether By analyzing, it is -. determined that the total
arnine valtie'inthe'Obtained-product is 0,:989thinollg. the conversion
of,pblyether alcohol is-'160wt%. and the selectivity of tertiary amine is -
96.21 wt%. 15Comparative Example 6: :.'Amino-terminated POl?/ether is
firepared'by the method same as the rriethod,...1 : described in example
15:the difference is thatthe Raney nickel catalyst prepared in --" the
comparartive_prePaization example 1.y analyiing. it is determined that the
total _... .. ..s amine value in the obtained product is 0.9minol/g,the
conversion of polyether alcohol - 20is 90.8wt%. and the selectivity Of
tertiary amine is -96.23wt%. , , , - Eiample'16 - 100g bi-functional
hydrOxy)-terminatedPOly;oXyPropylene ether With'  , .number-average
molecular eight of 2000.0-(procdred from Polyether Department of .t,
Tianjin,Petrochemical),and 3.5k Raney nickel catalyst prepared in
preparation example 2 are added into a 0.5L high pressure reactor .: The
high pressure reactor is purged with   



nitrogen and hydrogen with a pressure " of 0.4MPa for 2-3 timeS. Approx:
28L  ,.. dirhethvlainine (under standard cOnditiOn):is:added into the
reactor with agitation and  .-.. hydrogen is filled into the ieaptor. by
regulating the outlet pressure of steel cylinder of hydrogen to 4.5MN (the
mole ratio ofhydrogen to hydroxyl :groups in .'  .' -. hydroxyl-terminated
pOlyOxyproPylerie ether.:is',6.7.:1)..: 'The reactor. isheated.tb a.
temperature at 2'00C and maintained at the temperature for 3h. and the
maxirnum pressure in the reactor is controlled at 1r.4MPa., After
cOmpletion, the 'reactor is ,, 10cooled to 60C the reactor is exhausted
slowly and the gas is absorbed with water and then the reaction Mixture is
discharged. The reaction mixture is filtered in hot stateto separate the
-catalyst and liquid , _ mixture containing the product, the liquid mixture
is transferred to a three-heck flask to  .- 'conduct reduced pressure
distillation at 105C and a Vacuum degree Of 41.09MPS for 2h, - - _ , 15 ,
so as to obtain the product of amino-terminated POlyether: By analyzing, it
is 4 " determined that the total amine value in the obtained product is
0.96mmol/i'.'the, conversion of polyether alcohol is 95.2wt%.,anif the
selectivity of tertiary amine is .. - 97.23wt%. 



20 Exaipple 17      oog tri-functional (i.e... there are three hydroxyl
group' in one.mOlecule.Of polyoxypropylene ether) hYdroXYltterminated
polyoxypi-opyene ether with number-average molecular Weight Of 5000.0
(procured from POlyether'Departnient of Tianjin Petrochemical) and 5-g
,Raney nickel catalyst prepared- in 'preparation example 3  - are added
into a 05L high pressure reactor. The high pressure reactor is purged with
...., nitrogen and hydrogen).*ith a Pressure. of'0.41Y1Pa fortiniest.
Approx 10.4:;  animonia gas (under Standard cOnditiOn) is. added into:the
reactor with agitation, and... .... "... ,  -......  hydrogen is filled
into theby regulating the outlet pressure of steel cylinder of , hvdrogen
to 3.0MPa (the mole ratio of hydrogen to hydroxyl groups in . .' "
hydroxyl-terminated polYoxypropylene'ether is 10:1): The reactor
is:heated:to a emperature at 200C and maintained at the temperature for 3h.
and the maximum   pressure in.the reactor is controlled at 8.5MPa. 'Then.
the reactOr fs.cOoled to 60C: = The reactor is exhausted'slowly:and the gas
is absorbed with Ni!jater, and then the , . 10 :reaction mixture
i.discharged:, _,    - The reaction mixture is filtered in hot state to
separate the catalyst and liquid mixture containing the product the liquid
mixture is transferred to a three7neck.flask to ..conduct
reducedpressure-distihatiOn at 10.5.Cand a,vacuuni,degree Of 408N4Pa for
21:1, so as to Obtain the product of amino-terminated polyether. By
analyzing it is 15 -determined that the total amine Value in the obtained
product is 0.58rinnolig, the n  Conversion Of polyether;alcohol
is,98.5wt%..,and.the selectivity of prima. amine is 



Example 18 , oog tri-functional hydroxyl-terminated polyoxypropylerie ether
with : number-average molecular weight of 5000.0 (procured from Polyether
Department of-  . Tianjin Petrochemical) and 5g Raney nickel catalyst
prepared in preparation example 3 are added irito'a:0.5L high. pressure
reactor.' The high-presSure'reactor is purged with .-. , nitrogen and
hydrogen -with a pressure of 0.4MPa for 273,tirries.., Approx..I 8L':   ,
dirnethylamine (under standard Condition) is added into the reactor with
agitation : and hYdrOgen is filled ilito the reaCtor by re2ulatiriQ the
outlet pressure of steet.cylinder of hydrogen to3.0MPa (the mole
ratio-of.hydrogen to hydroxyl groups in hydroxyl-terminated
polyoxypropylene ether is 10:1). The reactor is heated to a _.?. s,
temperature at 200C and maintained at thetemperature fOr 3h, and the
maximum    Then: the reactor iS cooled to 60C.' r_. The reactor is
exhausted slowly and the 2as is absorbed with water and then the - ,
reactiOn mixture is discharaed.' -.    The reaction mixture. is.filtered'in
hot state to separate the catalyst and liquid mixture containing the
prodUct, the liquid Mixture is transferred to a three-heck flask to
conduct reduced pressure distillation at 105C and a NaCintril degree of
-0.08MPa for 21). , 



so as to obtain the product Of amino-terminated polyether. - By analyzing
it is determined that the total amine value in the obtained product is 0.6
fmmol/g, the   ... conversion of polyether alcohol is 100wt%,
andthe.Selectivity of tertiaryamine is 95.85.wt%. Example 19 -
Amino-terminated polyether is prepared b\ the method same as the method
described in example -18..the-differehte is that the 'Raney nickel Catalyst
is prepared in   ...-.'"- 20the preparation example 2: By analyzing , it is
determined that the total amine_value,in the obtained product is
0.54mmel/g,'-the conversion of polyether alcohol is."88.4wt%,  .. ,. and
the selectivity of tertiary amine is 9.7.13wt43..:' Eample 20  selectivity
of primary amine is 97.45wt%.     Above the preferredExamples of the
present invention are described in details: but the present invention is
not limited to the details Of the foregoing Examples. Within - : the
technical conception of the present invention the technical- solution of
the present    invention may'haVe varioas mOdifications within the
protectiVe scope of the present invention. - It should be noted that the
concrete technical characteristics described in th    Claims 



A Method for preparing amino-terminatedPolyether by catalytic reductive
_- amination Of polyether glycol in thepresence of hydrogen, at least one
arninating agent:. and a Catalyst, the method cOMPfiseS the following steps
_ " .     in the presence of a 'Raney catalYst, contacting pOlyether alycol
having a . number-average molecular weight of no less than too with at
least one arninatiniagent _.. and hydrogen in .a reactor to proceed
catalytic reductive amination reaction: and   cooling down Obtained
reaction mixture to 25-60C...removing unreatted gas, .., discharging the
reaction thiktuie, and removing Water, residual .aininating agent and Other
low-boiling by-products from the reaction mixture by reduced pressure
distillation, ' So as to obtain amino-terminated polyether;-, ' Wherein the
.amount of the'kaney.nickel 'catalyst is 2-15% of the amountof the __ , -,,
polyether glycol by weight : the amount of the aminating agent is 11:5-20
times of the ". amotint.of hydroxyl groups in the.polyether_glyeol by mole,
and the amoiintof. hydrogen is' 0.4-15 times- ciftheainount of
hydrOxyl4roupS in the polyether glycol by : mole: the Catalytic reductive
amination reaction is conducted at a temperature of 1207250C and a pressure
of 8-35MPa for a period 'duration of 1.5-8h: - the Raney nickel `catalyst
comprises Ni.A1.. and Metal M. based on the total Weight ' - of the Raney
nickel catalyst and calculated by element the content of Ni is in -a
rangeof. ., 7080-95y4% the content of Al is in a range-of 5.20wt%, and the
content of metal M is in a range of 0'.5.5wri%: and the metal M is
one:twO.or-three. Selected fromCri Fe Cu, and ,.  ..-  , The method
according to claim 1, 'Wherein the polyether glycol has the 



," following general structural'formula (a) or (b):. ' 0  - in formula (a)
R1 R and R.Kafe independently selected from linear or branched' ,
:-divalent aliphatic groups with 2-4 carbon'atoms;;m iS 6-115;-n is 07115;
and the sum o - . m and n is-1-115;  CH2C5R2 (b)  in formula (b) R is
selected from hydrogen and linear or branched aliphatic groups  - ........
having 1 -6 Carbon atoms R2 and RiareindependentlyrSelected from linear. or
branched.' ,....,.........._,...",....., .. .-........;_"....,.: .,
..."...........,....- ......  '10- :divalent .aliphatie groups having 274
'carbon atoms:.rti it's0:7.40:.n-iS'07.4.0;and'thesum-of- .. -......-....
.. m and n is 1-115.          The Meth-od according to claim 1, wherein the
amino-terminated pOlYethet has the following general structural formula (C)
or (d):  5 in formula:'(c):"R1.'R'2. and R--,'are independentiV selected
from linear or branched z - divalent aliphatic irouPs with 274-carbon
atoms: R4 and R5 are lidentical Or different.: - - , 



- and are independently selected from hydrogen and linear or branched
aliphatic. groups . .., -  havin2 1-6 carbon atoms m.is 07115; n is 0-115;
and the sum of msand n- is 1:,11;      in formula(d), R is selected from
hydrogen and linear or branched aliphatic groups having 1-6 carbon atoms Ri
are independently selected from linear or branched - divalent aliphatic
groups having 2-4 carbon atoms: R.4 and R5 are identical or different, -
and are independently selected from hydrogen and linear or branched
aliphatic groups having, 1-6 carbon atoms : fri is 0:40: n is 0.-40: and
the sum of m- and n is I.:115: " -  The method according, to claim 1.
wherein the Raney nickel catalyst is prepared by the method comprising the
following stepS.:  0' adding ternary, quaternary, or'quinary alloy powder
comprising different _. components into water 'solution of sodium hydroxide
Under vigorous agitation and stirring at a,temperature of 45-100C for a
period duration of 0.5,5h, to dissolve the alloy powder then reacting at a
temperature Of 50L100C for a.period duration : of 0.5-5h 'tdaetivate,
wherein the concentration of sodium hydroxide is10-40weA. , the amount of
sodium hydroxide is 1 times of the weight Of the alloy powder -.. b) .
standing the miXture obtaineilhy step, (1) io seParate the Supernatant
white  flocculate; washing black -precipitate With warm water for several
times to nentrality, And then washing-v./4h anhydrous -ethanol for 2-5
times to obtain Raneynickef-cAtalYsi: neXt storing the Raney nickel
catalyst anhydrous ethanol: ,-  ,_ 20wherein: the allov powder comprisesNi.
Al. and tileial:M..therein..the-metal M is one to drthree'selected from
Cr:Fe: Cu l and zn:  The method according to "claim -1 :.wherein the
arninating agent is selected froth,. niethylamine, dimethylamine,
ethylarnine, Cliethylarnine, - , di-n-propylamine, isopropv lamine
diisopropylaiiiine,liexylamine. and cyclohexylatnine. 



The method according to claim :1. wherein the 'amount of hydrogen is
controlled .. regulating the pressure of hydrogen filling into the reactor
in the range of 1.5-8MPa. The method according to claim 1. Wherein the
reduced pressure distillation is . ' conducted at a temperature Of 100-120C
and a vacuum degree Of from --0.08MPa ...`-'..'  to -.0.1M.Pa. The method
according to claim 1. wherein the reactor is a stirred reactor: - 


