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“requirenent .- for-the’reacti-onconditiio Ther ef ore; :

_cyanogen: al kyl ati on: met. hed is difficult-{o ="oper at e n act u‘aI

appM catlon _Hereinafter sone referertces rnvolw ng- syntheS| s v
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f-'} —al dehyde 5 r‘Ehreorcaleabny\&trs,ncusledntvrva’/he_ et hod: |s corrposed of Ni. Cu and S
“sner) s eal cuI ated. by oxide.the ;i ~-content of Zr.'s 22: 40% t he cont ernt. .

O Qs 47: 30%s 0t BEsouRRkd Dheibd i pldpeBRDmaB o alcohol aldehieCant ent_of
-7 Coi s, 15 50% ummar* -0f: :t he <t nventi.on. _. Thé:abject - of. the present

‘nyention t skdigheP oKk Sifalgkr uaart.hart rh@thodars%&ﬁpés@@ofwﬂ%eaﬂi smearmunt of. Raney Sy
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-rf.polvether clvcol m the presence of Ranev mckel catalyst m anhvdrous ethanol or i

ure: of]40 170k2/c' '

,cvclohexane'at-a'temperature-=of_' 5-255% ' -,'"a'ril'{i':f't'hel_"_'._;?

L _conver51on of polvether glvcol is 40 70%

US363437O dlsclosed a method for catalvtlc ammatlon of pol\ ether 0lvcol havm0 a.” e ) - '

_.'-'t-mclec_ular_ r_na_ssof,t?-000Iand'.polveth_e_r_tr_rol..hav‘:mg- a le,_ecul,ar“mas,s._pf '-500.m a_-.,-". :

; Vccntinuc‘us‘“tubular.- réactcr'Withf’cyclcheiade as the so‘lVehf—- »":Th'e ‘catalet used in the
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' method is prepared w1th co- pre01p1tatlon method and comprrses 73wt% ole 23wt% Sl
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T pressure of 210kg/cm
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) _'f,'»fmethod comprlses 60 83mol% of

.' DE3608716 dlsclosed a method for preparm po y oxvalkylene amme from the
ﬁt‘-} .'.-_-",correspondmo alcohol in the presence of N1-Al Mo catalvst The_ c__atalyst u,se_d m,th_e'_ o

‘,_f”"s 0 2. sm% of Mo and 0- 40wt% ofAl.-.




pol yet her gI ycoI (pref erabl y 2 --10% "rrOre pref erablY 2 5% by wer ght the
“anmount ~of t he am hating- agent :is. 1.5 20i Fnmes. of - the amount” of- hydroxyl '
ar oups in the- poI yether ‘gl Yeol : by m)l e and the- am)unt O~ hydrogen i.s 04- 15
“times of-'the -amount. of hydroxyl ™ “gFoups i the. poI yet her gl ycol by

*:-,'nr bIe " the catal yti e -redrrctrve amrnatron reactron i's.

conduct ed at a’ terrperature -5, =42-0-25.0C arld ‘a: pressure of 8 35|\/Pa .
';'“(pref erablY. 8 2.0MPO. for ‘a' peri Q- dur-afi on; of 1. 5L8H;: the Raney ni- ckel
“catal Yst 'eonprises- N'i": - Al," -and nmetal, M: based on the total q o
. ithe catal yst a%‘%&f%r%r@aed %V‘e@P%rfcrfé’ﬁ?Paf‘H%a‘Edﬁtlé’fﬂl QCOWSPP%d‘l‘%Ia c%llorl ange
* of* 80- 95Wt % .10t he: content ‘of -Al-isinia fange “of* 5-20W % and the content:
~._ofinetal:-Mi @alrlrlatr%rhrgemér ‘the: @t®L$W@%’“ thgdnativns gepaibesMOr &% ABZE Wo Ot oft hree
- ‘sel écted fromQr. Fe. Cu.: and Zn_“I'n order, to- further ‘inprove the " <.
~'gonversion: o@ur3§\ﬁ0%1@@ﬁr A11;3% phidlonantdd)- I(Pt%pféferrl‘dbl y ., tonpr.ise-Zn and one - .-
"of to-sel ected from Cr -Fe, -and Cit'‘Nbre preferably,, based on -.the total- ..

el ght of thei. erEelt9a.’526l3’lchmd>serla;l mufhaﬂé(dringpaehgameretfrontflrecooeﬁpendmﬁlcarol| s in ,f_-j‘

‘a‘range of 3040wt % °and"the ‘t.otdl ‘¢ont ent ‘of €, “Fe and ‘Cu i's:in a“ range-
- of 30770vf % The caSilyst Lisernm Elteﬁrlfeelﬁ(ﬁlrcﬁ)blpyl,sesbms‘ﬁd/ OﬁCb hed NDE&GO%/‘éf @ﬁltwlﬁ:fenﬁ ke

"-"7_-"'mat al- M.and- cakcul ated-by: .. “el enent,. the content -of ‘Zn"is in a range of

- 50- TOW % - anﬂle%%hfﬁh@bf@@@ﬁ&m is@Fon(:1 15g:4and Cu-i s . Fn a'f ange: of 30- 50wt %

o Usual'ly: "the ‘Raney ni‘ckel . catalYst in-the pr esent”. |nvent| on .may be

: ‘-"“strrrrng -at.a .t enperat ure o

- per i od dur at.i

prepar ed by - th‘i)E“‘l%Q g QQUBEéde rH&h&ch%r prélplar(llW dlﬂn@?r@ﬂ%lcohoﬁ&@ld&gxdeef nar y, -

"-'-quaternary .qui " nary al 't oy powder - conprising ™ different corrponents-

- Anto . water. rapé atarerueti lrng'@mhxgt%@tg% tr’hgﬁegglpgr gau?tg%t% ﬁt tgtae o to:
‘dissol ve. t&)%te%l htOZr 199!“16‘% th% Qgrﬂerlt%é%tu 199 3@\% ﬁte cgﬁpﬁroqtl\l‘l'lsel ngiGO L for _ ;

the conce |on of

. ""'SOC" um: hYélmBﬁ'e‘égmlﬂﬁ ol‘Eo 1Gl’§ 3669'-;‘- ’

ER P

~

: sﬁlnm'z{r'vof the I'ﬁ“behfiﬁﬂ'
The object ofthe present mventron 1s to provrde a method for preparmg

' "ammo termmated polyether by catalvtrc reductlve ammat1on method

i:.. "

SFN '-_f. , The present 1nventlon prov1des a method for preparmg ammo termmated polvether ’ S

b\ catalwrc reductrve ammatlon of polvether glvcol 1n the presence of hydrooen at least S .

one ammatmo aoent and a catalyst the method comprrses the followmg steps -

m the presence of a Ranev catalvst contactm polvether Ochol havmg a '_ »
""',:number-average molecular weroht of no less than 100 wrth at least one ammatmg agent S
20 and hydrogen 1n a reactor to proceed catalvttc reductrve ammatlon reactron and »I :" T

Ll _ ' _'coollng- doWn ob_talned-reacuon rn1xt_u_re to. 2__5-60 C, r_emovrng unreacted_gas,'-- _— S RN

A drschargmo the reactron mtxture removmo water resrdual ammatmo agent and other

I

e -'lov\ bo1lm2 by products from the reactlon mlxture b\ reduced pressure d1strllatron S0- as R

. fto obtam ammo termmated polvether




";Occulate V\ashJ ng- bI ack preC| ptta te W|th war nl/\at er f@r several t| mes .
o 5 ---neutral Ik ty and’ thery\/\ashl glo} W5 anhydrous ethanol for 2 5
ot rres ,to-abtain Raney: ni ckel ‘cat al yst -next” storing. t he- RaneY ni ckel

< eatal yst im anhydr ous et han@ The al I oy powder ‘conpii'ses’. N e ai-i d
“fretal "M wher €i-n. t he'Met.a) - |V|IS one’t wo - or_ t_hree sel ected - ftdm O
t.and. Zn: Preferabl Yl-tIVtcol\/prlses Zn: O 11 .. "zone or--to-sel ected from

"‘--"_':Crl Fei-, an&. e" CorrpClsltl on "OF; the alboy. povvder .can be determ ned:as": _
: 'approprlate aecordl ngto t Re. Coi nposi.tizon--Of" t he: Rarieyni-cker cat al yst as
- _fent i‘oned. aboveéh ep’ér hsramqun] @ifbe Randyanicket cagalyst ésel-6%. 0&% aa@mtrqﬂthq he

-f--corrp03| ‘tion-o ., -erallo. PoWlerYl th: the comon: know edge in . -
Cttievarys: tomlxqtltee shysel (nieddielly Ea04. PiosE pl@fﬁmﬂlb‘ﬂ SW)tbh wel@tdbwogurtt |06n
’ ’rr’entloned -above: - Tnfhe -nef hod’ accordi Ny to-the:

" pr eseht - n’Vetlht ammal’ltlgl%epblsyelt mgmmeﬂ ofgiod. arln(amtbﬁlgvd,roxwl oroups m the pquefthﬁ’rmjl a (a)
- RL R-dri ‘iR aire i ndependentl Y7 s-el eCt ed:fromt néar - o branched
i val-ént al i gjhaﬂ bgz rrg)lld)la@d;th\iamohﬁtlbfﬁid’ro@ﬁflbﬁm Bﬂ.’mﬁes ((fltlg: dnhd’iﬁilaofhvdroxvl _' e
or) b||r|ched "l 'kVlene: - groups.wi th:2-4 ‘carbon .aton®) ' mis 0y .
- 115- " pr efer gbhps in ﬂ‘re%lvefher glyeolblzfmcpé aﬁedsaaebluoZreEl&naadmtrlan:suwrdnfls m and
ILI 15- preferdbl\/_,;,,_s CH2 Q- R3." .

conducted ata temperature 1s 120 250°C and a pressure of 8 JSMPa (preferabl)

8 20MPa) for a perlod duratton ofl 3 8 Y

N ._ the Ranev mckel catalvst comprlses N1 Al and metal M based on the total weloht

.t.

" .of the catalyst and calculated bv element the content 0fN1 s m a ranae of 80 9>wt%

L0 ’ the content ofAl is,in’ a range of5 20wt% nd the content of metal M is m a ranoe of T R

0 5 5wt% and the metal M is one two or three selected from Cr Fe Cu and Zn
ln order to. further rmprove the conversron of raw materlal the metal M preferabl)
' '-comprlses Zn and one. or two selected from Cr Fe and Cu More preferabls based on

_‘_'."the total welght of the metal M and calculated b\ element the content onn is- in- a

w

MY e
ot [T . e

range of 30 70wt% and the total content of Cr Fe and Cu isina. range of 30 70wt%

B —'\' iJ.

Stlll more preferabl\ based on the total welght ofthe metal M and calculated b\

R ’_'-element the content onn 1s m a ranoe of 50 70wt% and the total content of Cr Fe and

Cu 1s in a range of 30 50wt%

components mto V\ater solutlon of sod1um hvdroxrde under vroorous aaltatlon and

o st1rrmo at a temperature of43 100° C for a per1od duratlon ofO 5 Dh to dlssolve




96:




¢frn fornula (b) R i's selected fronrhydrogen and Irnear or branched alrphatrc
V*gnoups,;;ﬂ“ hayrng 1:6-carbon..at oms~{e..g. , | i:-near~Orbr.anched: al kyl™ '

" gEOUpS- havrng 1-6 carbon ‘at ofis) ; RY)- and RS are |ndependently seIeCIed fronr

h;{lrnear ..0r’ branched drvalentsalrphatlc groups . .= hawvi ng..2-4 Car bon
-jatons (e g ' I'i near. . Or®. 1-br:aneched: aIkYIene~groups havrng 2-4 car'bon: atons)
Tmi s, 0- 40preferab|y 1-30:<.n I’ -0- 40 PreferablY 1-30; and the: sum- of’

'jand ) 1S 1-115>: preferably -2-9Q. J1.n thé méthod” accordrng tot-he ! :
. present |nvent|on t he obtarned antno ternrnated polyether has the’ follomnng

.j‘general structural g _ﬂ%ﬁ" ) 2R2) 1oR3: I 10(c): ., |n fornula
= (c) Rl R2: "and- k3: ‘fnﬁ er Y. Selected front Irnear 0 branched
L drvalent alrphat cC g WY
br anched.. alkvlenB C grB§%§F

=4-"carbon atonls (e lrnear or. .
¥ 4 carbon atonrs) ft4 and Rs are_f;f -
- |dent|cal o drffer nt _ev?Hf - RN A ' :

'f- 1n formula (b) R is selected from hvdrogen and lmear or branched ahphatlc Eroups |

a' '\.

i-;havmo ] 6 carbon atoms (e g. lmear or branched alkvl oroups havm0 l 6 carbon atoms)

_ R? and R3 are mdependently selected from lmear or branched d1valent alrphatrc groups ;

1, o

_-ha\rm0 2 4 carbon atoms (e g. lmear or branched alkvlene groups havm0 2 4 carbon Lo

-.:atoms) m- lS O 40 preferabl\ 1 30 n is O 40 preferably 1 30 and the sum ofm and n 1s .;_-.,:_" _

.ﬁ_gl_'_l 115 preferabl\ 2 90

o In the method accordm0 to the present mvent1on the obtamed ammo termmated

._polyether has the followmg general structural formula (c) or (d)

S R4\
v c R/

“in formula (c) Rl R~ and R3-‘Iare 1ndependentlv selected from lmear or branched

R dlvalent al1phat1c groups vnth ’7-4*carbon atoms (e 8- 11near or branched alkvlene

groups wrth 2 4 carbon atoms) R4 and R\ are 1dent1cal or drfferent and are

- mdependentlv selected from hydrogen and lmear or branched a11phat1c oroups havm0 .
AR 15 '_'. "'1 6 carbon atoms (e g, lmear or branched alkvl Oroups havmg 1 -6 carbon atoms) m 1s .

.-l,-

0 113 preferablv 2 90 n 1s 0 11* preferabl\ 22 90 and the sum ofm and n lS 1 113

i preferabl\ 2 90

RS - . . . : KA T e .- -l



(d) |n -fornula (d) VVS selected fronthydrogen and l|near orbranched
ahlphatlc grouPS':-- o E X haV|ng - ,'6 ‘carbon at'onl slinear or:. branehed
~al kyl" ‘groups- havi ng. 1 6 carhbon atons).i: R and R3 are |ndependently '
“selected frontllnear or branched dlvalent allphatlc groups e havlng 2- 4
. car.hon- atoNB (e- Q.. I'i nedr-. or " hranched alkylene gr.oups:- ‘having: 24. carbon.
‘atons). 5. R 4;and RB are rdentlcal CI?drfferent ~and -are: |ndependently

t_aselected front hydrogen and Irnear fobranched allphatlc -gr-oups _havi -
“carbon’.atomns (e -l'i near: ;- of - br nched alkyl grdups havrng Mo LT
- 6: carhén, atChs) nsrcl;fg §F£§%§ 9 '$-30;.n i-s . -<;040,-" preferably J 30
‘and the sum of. ' wand n Jo gerably 2-00. . 10[n the nethod_ 3
according to the Pr_sent lnventlon Ahe antnatlng agent can he” any -. '
«ordinary. arriinagi Azah ' agent can
be -sel-ected . fronta Al-

T,f-andlon anmonr a. ki qu or),;,; ne : L
Preferably t'he.ani thattoge elected frontwnnonla gas, alrphatlc
‘am ne - (such @3 allphatlf*'- viiTrg.-: 1-10 .car bon’ atons)and alrcYClrc
“amine suett) as. alicydic. antne haVIng 6 12 -carbon- ~atons):; .
“Mor-é, preferabl ya: fdri@ladd), Rat kolgtted frorﬁgedtbgdnsanﬂ elhaﬁfoedrahél@d’laﬁpl’myib@l‘dmpﬂe
dlnlethylalnlne ~et-hYl ai-ni-ne, diethylanine;: .

©di Tp- propyl artdt/ldterléﬁ@lrsapmbamer% Elirfdht aqptreayd amlrgeouphemtgamsrterbshlahms)
n7hexylan1r|e) . and. Cy€t.ohexyl-am ne:. I n the. methed according -

“tot he_pi gser kluddwent lne.%entaa\ Getaky TR IFAE bl B Nt 2gtpact ion
¢ant be: eOnduct ed i'n preSence -of ~a-sel vent..: The.S O vént-can-be the solvent

“Used in t e ﬁgvling ZTIf'garB@ttahhhg kecg rl%%HFSHb\lﬁlcﬁéH MP@He%odp%qﬁhthB 4Cé'?1l:ho?1| so. o

conducte

RN
o

cycllc antne

i atoms) R4 and R\ are 1dent1cal or dlfferent and are 1ndependently selected from

.or .branched alkvl groups havmg l '6'carbon atoms) m 1s 0_»40' preferablv 1 30 n 1s

_ rO'\40 preferabl\/ l 30 and the sum of.m‘and n is l 113 preferablv 2 90 .i-.' ._

o 10 ln the method accordmo to the present mventton the ammatmg agent can be an}

iordmary amm_ ng agent m the art for example the ammatmO_ a_gen_t._c-an be_sel_e_c_te_d. -

SN fro'm..am'monia'(SUCh as-ammoma gas’an'd/or;amm'c'mla‘llquor)'.ﬁaliphatic:am'inel 'and

R

Vo

o ;f'_alic'ycilic amine

.,Preferably the ammatmg aoent 1s selected from ammoma gas

B

s a11phat1c amme (such as ahphanc amme havm0 1 10 carbon atoms) and ahcvchc amme'

' f:(such as: allcvchc amme_havmo 6 12 carbon atoms) More preferabl\ the ammatm '

- __.-aoent is selected from methvlamme-dlmethvlamme ethvlamme dlethvlamme

S . __;;.';"i_;‘z-propylan]me? dt:jtjpropylamlne,'l'so ro_py.lam__me,_'dl1s_opropy_l_a_m1ne, hexylamme .(su___c_,h |

a's-"n'-'herlamine')."‘ and ’c-vclohexvlaminé

. ln the method accordm0 to the pres t;_'inventi'on .thé-catalyt'jc_'re'duc't_i've‘__ami"'r"iati"orf"_-_-»;_' RN

207 reactlon can be conducted in presence of a solvent The solvent"can b’e the fso'lv'ent'" o

S : used in the art.. The catalytlc reductlve ammatlon reactlon can also conducted m a L




'f}condltlon of absent fronta solvent n V|em10f Siﬂp|'C'tyL.Cata|yt'C

rediicifive am nati bn react ion i spreferably.conducted i-n-condition: of
_:.._;_absent from arsol vent: " I'n the. met hod accordi.ng to t he present inventi on
U :.in actlal ‘eperation: the armunt of hydr oaen-addeci to t he reactor Can: be~'-

‘.'.;}.-_-Control I ed by.reati: ‘ating the. pr-essure of - hydrogen
‘reactor.. Usually the partlal préssure: O hyd

7 vacuum:degy e@nﬂalyn pEabsentdromy

f||||ng |nto t-he-.

A A 8l\/Pa 4:8 ¢, 2o 0 rhe, methad accordi ng t'6
' tenperatiure for the reduced gﬁozssur '

“distil-ation ma 100- 120C. and the
dn- ™M Sllﬁp'dewt%{ﬂ'c réd%%am‘“a‘i@l n. the o

et hod" accordl ng“-i 6. the. present. i'nvention-the reactor -can be any c0mmn

. raw Material . easypostiTeat ments;and:i g?A7er enyi ronment ak -pol | ution:

: _'_._‘:t he .piesent i nvention Wit be described in detail
. exanmpl es.- _ _
<o ngnber’- aver‘age nol.ecul ar “weight':of:th

“reactor in’ tUeestignds preforablesonnsied inatsenditien efatsent fosya sl rekt.or . I the

-~=-."_:n¢ethod according ‘tq the present-i AVention. the Raney nickel.-catal yst cand.
Cithi "--'at! nallagemetMchdmewwb'edsandnweu@e@ entltaéppqrateat fhepmount of "t 0o .

furt hermare the-method="-_..", .4, ;fiaccofdi-ng t6 t-he present. i nvention’

v ‘achi eve - advamtda@es adﬂedhogiermcadnmt bescaineotlctdvb\tlygulmwhe Rressurecmfnwdrcgcmn of

- Det ai led Desﬁlnmg)tm@fhe@éactolﬂe IEmabdltmm;mﬁal H&‘sﬁlrﬂafﬁ)ﬂfoghhmambhoﬂtemelbﬂl ng to
,in. cotibi natlon \Mth the
d: ! Cor Ahar &t Ve' eXaan eS . the .

Qe ol .yr -_" -L$.. measured: by an: AL_L.,-.-ANCE
772690 ‘gel. - pernegy tt@@nethod‘aceordm%% a%t@,@ﬁtamnm -ettaaﬁsertth%mtl%a@cé&%) CO
equrpped Wth ‘a- PLa..el-"M-xed- o

pressure dlstlllatlon may be 100 120°C and the vacuum deoree may be in'a range of

15304 a0 Na, ‘exanml-es! an

from OOSMPa to 0 lMPa

He, tpresent'l"nvent i.on the R



‘gel chronatographrc colunn procured frontAngen’3Cb at a tenperature AR
-'256 Mierein. LSRR tetrahydrofuran I.S§ -used as. the nobi e phase; and o
narrole drstrlbuted polystyrene i's: = used. as ‘the standard sdnple' . 1n the
- foil<awing -exanpl es and. conparatrve exanpl.es the hydroxyl val ue ofl;; r
';;hydroxyl-terntnated polyether |-rneasured aerrdrng to the N@thod descrrbed _
s - Chinese. St andar.d - 6812@08 3-:09... the itotal -am ne; \:al ue, prrnary DRI
.. ami'ne -Cont'ent , secondary an ne cChtent and tertrary antne content Wil .
. arnrrroLterM nated pol Vether.-are ' measured actording to the fethed- - 7: i
- descri bed | riCERRESTED 15 yied ethe mobrleplaawaﬁ RIS TS RODFRARSHS ve
. exanpl €5, the conposrtron ‘Of the . prepared Raney ni-ckel catalyst I,S neasured
with i nducti Wt gs besignéad pmdera at'omic . +107enigsion. ‘Spect r oseopy ©
f,'Preparatron ElLaiinple 1° A, wat er- sof uti*on’ of NaOH Wt hH a concentratron of . -7
40Wt % i's pr epaﬂedrelfylkd’rlsgo*amnlq alﬂd@hmmrahveaxmp@htthehﬁdmxw walge ofirries of :

"the- merght of N« Al.--Fe:-Crdl .y powder “in: “wat-er ... The wat er; squtron ol
-NaOH: i's addelmydrrcntybteamstaa:ldrpbbsthestser&lasurbrt aeerdergqoftlleaskthe@dpscrpiprddnvu t h a-

thernonreter ‘and i s. cool"'VVth vi‘gofous’ agi-tation, ST N
o S Chmese Standard GB12008 3- 89 _the total amme \alue prlmarv amme content - 1»_'_ .

D

L '__secondary amme content and tertlarv amme content in ammo termmated polyether are S

. \'___'_"'-E? .water The v\ater solutron ofNaOH‘ls added 1nto a stamless steel three neck flask

15 -equ1pped wrth a thermometer and is cool to >0°C Wrth vrgorous a0|tatlon o Cooa

1

.:'_Nr Al Fe Cr a110\ powder (based on-; he total werght of the allo> powder and measured

bv element the content ole lS 64wt%, the content ofAl 1s 3 lwt% the content of Fe 1s ‘

2 awt% and the content of Cris 2 Dwt%) is added mto the three neck ﬂask m batches

S _,',(add 2. 4g in each batch) w1th1n 23mm Bv regulatmg the addrtron rate ofthe allov

s
R

20 powder the temperature of solutron 1n-the three neck ﬂask is kept at approx 50°C

o 'After addmon the solutlon in the three neck ﬂask 1s stlrred at approx 80 C for approx

N 1' - RN . B ~ N o
e S s o . - ..__-rl

‘,-_.1'60mm After the hvdrogen oas 1s released completel) the supematant wh1te flocculate

5 N

1S separated and the black precrprtate is transferred to a beaker and s wash wrth water '-:-3 )

o -' e

: "‘trll the washmo quurd 1s neutral agarnst l1tmus solutron then wash 2~3 tlmes w1th




alloy po\f‘der (based on the tot aI welght of the aI toy poW:I er and
'g';;'rreasured ;. by el enent, the content of NI i &2 64wt% the" content of" AI
S-31w%g t hi '4content of - Fe g2, SW% and - the content Of. Cr is-2. 5W% - o
~ .added int¢ the three-neck fdask in batches ~'(add 2-4g:in each bat ch) Wltht n. -
2-25min, By .regulating the’ addi.tion. rateée of.the aIon povxder the terrperature .
- =of Sol ut ] omei'n ‘the three-néek’ flask is. kept -at’ . appr oR::50C. " After- .-'-*’-\"
]_:z_-_addtt|on jsol ution |_n‘tﬁhe three-neck flask:is" strrred at- apProx 860 U
“ forsapp-T [ - Aft ivdroaen:asiis :rel ease ed: ‘CONPI ef él’y, "t he.
- ‘super nat.ant WTI/"eeﬂfal“BE?H\S’Iaaf‘eJ}O“S ethqngl t@@atfe'h%ettv ““ikF Pt hehtaing e'cl p,|~'.t-a-t'-"e.._‘-'_'f
. is 'transfer d:t o .a ~beakér, ‘and.i's"Vash with water. t| I1 the Washl ng AP
o Fi quii ditst ettt ISetgatcheta nlrg%ﬁsoeenmwwnhvﬁrehs %hewlz eartanr%ée W‘Sth L
-.-'_j95V\t%et ha,nol and anhydr ous.. ‘et'hanol- t.o-obfain; ‘Rane 1 ni ckel Catal the'_ g
- Cbiained:: "Gt Wth% insthe Pecghatied Cetabﬁtu@gédméldrﬂfail Q/th’/hthfrﬂ?y@ﬁ s‘\let hanoI
~.."B-anal yzr-__ it bs det er m ned that “i-n the prepar ed ‘catal yst, . 'the. content o
ooof AT i s 4.:18\ﬂt~%tﬁhecomantoéﬁt ISdfl%tt"/d andlmcgwt%t of Eielsc?oHtve%t of Fe s

2 19Wt% -and the Content- ef Cr; rs 2 11Wt O ‘
.'-"A? wat er SSO-I-iut"i.'.Ot.‘.'of"L-' AWt H :

1

L L B OH- W 3t|_rres of the
: '.-we| ght " of Np{ébaatmﬁtﬂxaaiﬂley powder ing e, The Water = °
sol utji on -of."NaOH i.s addedinto:.a- ‘stai nI ess steeJ ‘three- neck flask
. 10equi fjtb\@atErhﬁ)ﬂLﬁioQ’olﬂNaQHwﬁmﬁicérﬁ:eﬁﬁﬁﬂanbﬁam 15Wédare\dlb9@rs@bl$mo e
- agi tation: Ni - AF-"Cr.=Cu--al I oy--powder(based on the, total Wi ght of SR

t he al I Oy DOM%H v@mtda W@Wqﬁg to, 3 ttmes ofthe wetght oth Al Cr-Cu allox powder in. e

water The water solutlon of NaOH is added-m a stamless steel three eck ﬂask -

equ1pped wrth a the: _

ometer an'd'~1s c‘ool t0___ 0°C' . 'W-rth v120rou's‘ agltatlo'n-- Cora T

2 N1-A] Cr-Cu allov powder (based on the total wetght ofthe allov powder and measured -' -;'-:

N Jbv element the content ole is' 71wt% the content ofAl is. 26wt%, _the content of Cr is"

lvxt% and the content of Cu_ is 2»\1%) 1s added mto the three-neck ﬂaskm batchcs (add

B\ anal\zmg

stored in a plugged contam‘er w1th anh\ drous ethanol



“thé*supernata
F@Mr@élﬁﬂ




: Qipr%x ‘@_éﬁcgf& aﬁfrqg, '60mm.
-7he~| cheitent-Of- Ni- co {

Of*Af g -"~29V‘N/ Qﬁér‘tﬁ@ﬁ’»@?&eﬁ@%s Qf’relg%ed 5011‘@16/&‘ nl‘ﬂe EMHE{%E &hfie ﬂigccﬁﬁte' OV
'.added :nto‘t He ' thr ge-eck= has ’ﬁbateh_é ssicadd: y:regul atirigl t;. e adl

) ng%dpﬁml%bléck—p écnplta _ LSRR %t eyagd%fet %9& tvl*r-'- -

1.5 kept-: at LCpr.oxX '-'5----’50Q ton. ¢

\JaL}ﬁi?J(h% if ls%ﬁ: La(l%gehst@oﬂgﬂs.%&%u%ﬂ_:_(%' ﬁasﬂ&gr‘% @9 !

ogen; %;ua 1S re ea e; sUpernat ant: '. tt__e__ -

L %lvsm il Wg

& th l
s e

.three-necKk flas -_k_ept-‘at—.qpprcix_. S0°C . “Adfter addition, the solution’ -'-th;e";.thfr_'e_ neck.




§ stored in-al pl ugged Oont a| nerw
_._..-By anal’ y2| ng Lit-it determ Yed, .
- pi- 7epar ect.. “at al ya. -t heedriteri

=152 3W/ 05 “the c-ontent'of Gu'i§" 2 48wtd and the content of Fe is 2 72wt%'___-

E "'_'-.repai ation, ExarrPI e’ water’ “sdl ut i on-. 0. “NaORW t h_a: concei nr at:i-onbf- 25W-9% -

;o iseprepar ed by di-ssol ving* -~r:Nad1:

:a W ei ghfequalld 4 'tiesof ‘'the

= 1w AR :‘-'h

': = wep ght -of - Ni' Al-"Cu..al i. dy- PO/\decltltt'Vtater “The: wat er “sol’ utron oftNaQ—l |S

';.added Jinto_ a' stainleSs Ste¢ l feé-neck flask e o
. _aSher mor et dRask iy ired SEAPRYOY 90 soaperox @(‘l"t‘ﬂ w*&s%agl’%agt"a&ar BIRRId A
_aI l oy, -;~ ‘oWler. (based on. the' tGal ht of--the al{-Qy:-.0Cder -and" rreasured o
" b\" el enj eht . contictely. the SUPematant \vhlwdlnc%latrweeaﬁteémnddte birclﬁrgeamtase ISEW 0. th_e

-'_:-".-_-'_content of Cuis 35" -tgadded. . irite the thred&rieokilaSk in batches:
. (add 249 mtr@afearcdw@mqq cerygndHs. rrz@rwdhwateeglllthﬁW@f@"tgHmatléndﬂral h@ll&ll oy
".-"i.:,,powder ‘theé tenperature: '0f.solutd onin- the - flask:is:stirred. at.

s appr oX. . . 90Qithos solptpxrromen Mﬁhri-ﬁ tlme-sArhthébtwh% eltl;anok}g\dran@aksousgthaebleased

':-':i-—corrpl etely, t he super nat ant: Whtté fil-occul-ate’is ‘'separ-at'ed, -and-t:he bl ack

" ’catal Yst. the content: of -Ni.

Coipreci pitat e osaity Ramatrecl«eechtztlostah@elakleed ¢caadight it Sstovad a/\pltlggewabmatnert with- the™
~washing. llqwd is neutral: ' - T

' _' t Y5 W % et mp&louﬁétﬁar@n h}B}J_’ Qﬁ&'zﬂltghﬁ-lb(ﬂetdnﬁmed tlﬁbtn&hﬂpﬁpﬂ@df ca’lalQREﬂhe'Ca"

he_ obt ai ned: Catal. yst is_ stor ed - pl ugged contai:ner ‘wi.th™ Lo

-“anhydr 0Ugnehh&nal is.87. Eaxmnaéaf g ol Al k. m%efhmcaaémtofr@ M .t(rt% prepar ed
3. ‘8F. 1Wt% the! content 01—-Al S 9..6W %6 the.

‘content’ of Cu Prepar ati on. Exanpl e 82710 LA wat.er’ soI uti on of NaC]—l \M T h i o
-. _=~.;;'--concentrat|on o 30\/\/—'[%l s’ Ppr epar.e by d| ssol VI ng : o _ IR

Preparatlon Example 6

.10 " | A water solut1on ofNaOH wrth a concentratlon of 30wt% 1s prepared by dlssolvmg

o _"NaOH w1th a we1ght equal t trmes ofthe wewht ofN1 Al Cr alloy powder in: water

The water solutron of NaOH-.rs added mto a stamless steel three neck ﬂask equ1pped - o

o 'w1th athermometer and is.Co01'to 50°C \Mth v1gorous a01tat1on N1-Al Cr allox _ ERRCTI

three neck ﬂask 1s kept at approx 50°C After addmon the solutlon in the three neck P

- ﬂask is strrred at approx 80°C for approx 100mm After the hydrogen gas is’ released R

SETTE

i.tiis” ol ut ion; -t hen waSh-2L3Ai r.nes-




= 15cont’

Naq-tth a welght equal to: 2 tiines ot the Viei ght of Ni- Al o aIon

pcivrder i water - The Water. sol. utlon O NaOH- i's added ‘into . _
. stainleéss‘steel three neck f1.ask equi pped - vuth a therm)rreter and 5|s

" ebol - t.0,.:50., OWthf‘vr gorous agltatlon "Ni<Al < Cr al't.ay powder- (based on the
. total. Vi g*ht of - e_ al 1 oy povxder -and - measured b enent ;. the:, 1 Pt
OE NETTST ' he” ‘Byads the. cont ent. .of
S 20 Bt %..;lﬁ ‘added |nto the th’ree neck h8k i hatches {add-2-4g in R

" each:.bath); atd’ theadrtlo rate-of ‘the allo ov\der the
" tenperature at\g‘\ll ‘SBTSlﬁtl‘ad‘ﬂF ll3 Pgmg tﬁr%éenﬁé’ctgﬂtat él'stl?e P?W&%f%t‘vép‘ﬁron 50C
c:Afteraddition t.he:sal uti-on’ e three- neck f ] is stirred-at appriox-
-, 80C. Tor “apprioRinagoniin?0- Aﬁo/e'rth? ?f@‘%df’b@éﬁ 0g &7 lh§ C?’ET"EQ gd‘“ lgdldﬁ’pl etel y, S

l...the super nat.ant" =whi te-f'loecul ate i s ‘Separ at:ed. “and’ the bl ack: pr ecipitate & 00

- s--transferred .0 a.beaker: ‘and is. V*ash ‘W th Water”till the washing - lIC]UId
'_i.'j'ls neutral agai nst= -, |itous: solutlon “then" vvash435t|rnes Ni.vit h:
T 9BWIT % 6t harﬂepamoalﬂxydrms ‘etHanol’ to* obtain Raneym ckel ° cat al yst the
. obt ai ned-cat al yst-i's stored i:n*a-pl ugged container. With - ... . wi., R

"-,;__-'v"_.__.anhydr“ous et hanalvateﬁplutranafydzt)ﬁgyrthetconcemieattlen of h‘e’dl’/thatepawdtbhdlswlepgr L
oocatal g8t ) the content: Of NS 90: 8wt%-: the content of Al -

7 .8.70dwt %~ thE‘NéIDlﬂt\\ﬁthta \Oélgl@relqﬁallo 1 9windés oftheRVe@QﬂbﬂNi-(Aﬂl-FE—)Zalm]ﬂbgp(7weler-1n
T Water solution of NaOH w'th:a congentf.ati-on: OF "S5W % i.s prepared by ..
- dissol v ng MagH Wh§ Ra&r!‘@h@dﬁof@@ﬂﬁ{ 1staﬂd<2d ftctd ﬁﬁﬁleﬁstéehﬁtrd&erleglﬂﬂask AR
- of N - A7 Fe7Zi-i ;all-oy- powdet -0 wat er.. The Water . soI ution:of=NalOH i s added

into a’stai ndq%%%e&b%ﬁla thd}lh%ﬁtefe?(ahd lslc%§l<to 50°C ertﬁ’Q%@rdﬁ’s TaElta%oh hefnoneter,
“".andi's:;cgol Aci th vi.gorous: aQtat on FeZn: al on povvder

;‘._'-".- ( based On t thl Apl:éf"kn%b)gmw&fr (ﬁa@@d @ll tIhQYotBQNV@@rlt oflth all@\aﬁdw&q and measured o ". .

-'1’0',- _' bv element the content ole_ is 75wt% the content ofAl 1s 20wt% the content of Fe 1s

- 2 Dwt% the content of Zn'rs 2 Dwt%) is dded 'mto the three neck ﬂask rn batches (add

- 2 46 m each batch) w1thm 75mm Bv regulatmg the addltlon rate of the alloy powder-

the temperature of solutron_ 1n the three neck ﬂ_ask is kept at approx 30°C After

'f:'addrtlon the solutron 1n'the 'three neck ﬂask 1s strrred at approx 80 °C. for approx

'

' 13 lOOmm After the hvdrogen gas 1s'rel .sed completely the supernatant whrte

A . .' _'ﬂocculate is separated and the black precrpltate lS transferred to a beaker and is wash

T wrth water trll the washmg l1quld s neutral agamst lrtmus solutron then wash 2 -3 trmes
S wrth 93Wt % ethanol and anhvdrous ethanol to obtam Rane\ mckel catalvst the obtamed

.catalvst is’ stored m a plug ed contamer wrth anhydrous ethanol B\ ana V zmo 1t 1s

. :.determmed that in the prepared catalvst,_t e content of Nr rs 87 Dwt% the -content of Al

e _.'1s 8 Zwt% the content of Fe lS 2 lwt% the content of Zn 1s 2 2wt%

. ‘Comparative Preparation Exarplé 1




i{}Atter addlthn'
“ =80C for appr ox..

 content ol Al i's..8.2W.9%" the- cont-ent” of: Fe i s 121wt % the” :Content /GF . Zn:is’

l'%Oby eIenent the Cbntent of N| s 75mt96 the content of AI i's 20mt96 the

. .cantent- of " Fe is .. a2, Bt % the content of ¢ Zn is. 2. 5mt@a Qs addedlnto ﬁ'"
,gfthe three neck flask |n bat'ches’ (add " °2-4a-in-each’ batch) unthln 25n1n
... By-regulating the" addrtron rate of ‘the 4ld0y pomder R the -

;,Htenperature of. solutr_n 4.n the three neck -flask.is kept & _approk SOCLe,-
he olutlon;r the t hree: neck*tlask i 5" stirred at - aPprox

. _ - \f t-er—the: hydrogef gas.. s released- conpletely

. the supernatant Vibi te’ floccul at & ss par-ated!’ and the black: precrpltate
LUis transferr edAWAE solsak ef NapH. wigh %\&’s“ﬁeWE'h“ v&%%rt%t i§ Prepaie biidsrrNgReut r al

‘. dgai nst;Li'tnus sdl ution.-then-Wash:i2-3.times. ;.- W.th- 95wt % “ef hanol. and

- .anhydroug. etWedwitha, @glmenumwmenpﬁtheweeat eﬂ Ttllstd allog. pobder inevitesat al yst

i stored, in-a" plUgged Cont ai-ner-~W- ki ‘anhydr ous. -et-hanol . - By, anal vzina, LA

... deter:m. ned AHgtwater sblmeoqno’elpa@Eds aficdinse stamﬂdsesteejmltreﬁneakfﬂﬂrsk ewlﬁﬁdSV\t % h_e_ o

L 2.2Wm%: ,-_"-' \Gd’tmﬁlbﬁilomﬂelpﬁrﬁlpab@dlIt@SIOOEXaIWillE\/lﬁ.orous a%tt\MrbrElNl Ad(alluy pctmdeof NaC]—l
Wth a concentratron O 20W/3/ 0 is; prepared by di'ssolving -Na©H with - ,3
.~ -, Wi ght SEQL{ahsed@n4hettbﬁahQ81gEIoﬂtliEEallwlpgvaal dnﬂyneap.ﬁ?ww elbﬂﬂeﬁMﬂhebontd'rl‘ﬂefwat er _

{u;solutron of ‘NaOH i-saddedi nt €.'a ‘st ai nl.ess ‘st eel “t-hr ee-neck.fi ask eqU|pped
Twith a thernoebertosandcdnient OOAT it 95000 iVidded VicgelcaiS: AR Adsk N bacHer.

.. content “of %
- three- nec B |

5ti(based On,the total - Vei-ght  of ;the.al | oy :powder  and: -peasured: by elenent_the g
(§dd3§yll@/ Peach @thﬁmhlﬁﬂbbﬁlln Al 1€gulﬁﬁrg%e/ﬁddlt%nﬂ‘glg%@ltﬂerallek the o
[-ask~in-batches (add-2-4g°in each “batch) 'w hln 25nn] v R

T eQu' ati ng t;lb%d@rd?he terﬂﬂeratﬁleeot%blul l;'r? m%é 91¥ele neck ﬂask is kept at approx 50 C

. '= After the addmon the solutlon m the three neck ﬂask 1s strrred at approx 80 C for f__:!: R

1 gaslrs released completel} the supematant whlte

R

_,'.’ﬂocculate is separated and the black prec1p1tate s transferred to a beaker and is wash

B ‘ ' , w1th vxater trll the washmo llqu1d 1s neutral agamst l1tmus solutron then wash 2 -3 tlmes

r.'-'-

"-.w1th 95wt% ethanol and anhvdrous ethanol to obtam Rane\ mckel catalvst the obtalned

catalvst 1s stored m a plugged contamer wrth anhvdrous ethanol Bv-- anal\"zm0 it 1s'

..,1’5_';--7"'-"determ1ned that in the prepared catalvst the content ole is 89 Jwt% the content ofAl

'_1s 10 Dwt% ;

SRR . ',_‘Example 1

PO

lOOg br functronal (1 e there are two hvdroxvl g ' up m one molecule of

' jpolyoxy propvlene ether) hvdroxvl termmated polvox propvlene ether vnth

number-average molecular welght of 230 8 (procured from Polvether Department of

:'Tranjm Petrochemlcal) and Sg Ranew mckel catalvst prepared n preparatlon ekample L

'are added.mto a‘-O DL hroh press e reactor The hrgh pressure reactor 1s puraed w1th S

Qnrtrogen and hvdrogen w1th a pressure ofO 4MPa for-2 -3 t1mes Approx 50L



P

L S T s IPRAE R e e X
-}jpomder the tenperature of solutlon in’the hiree- neck flask s> kept at’
T“approx,250C After ‘the. addrtlon the “soliuti‘on in t he-t hree-neck fjask

Listirred at approx "800 C for- 10~f-approx -B0m in; 4. . Aftef the

*‘*beaker and i s-Wash-oi

-

.:ﬂhydrogen gas Is. released" conpletely ;. the: supernatant mhlte LELE Ve T
~flocculate is separated ; and the-bl ack PneC|p|tate s transferredto a S
with Water:pti:lt-the uashlng liguidi's

“ “néutraf. -agai pst. lltnushsolutlon t hen- mashlZ?S times = \With-95v46/Oset hanol

- Catalystiis ete?eagrsﬁuedeprta@%uc

Ciof Nt s 89, BN 13
1009 br-functlonal

.'flnunberpaverage ‘ol écul ar wei ght'".of- 2308~ {(‘procured fram Pof.yether

'”h;and anhydroLB et hanol =1 o obtarn(g% ncheI catalY st t'he obtarned ;_
: ﬁtoal eldeg infe ¢ r]rrgrer%wgh a3pbpApand gy
R atralyzltl it is. o dét er-mined that i'n tme ) ar-ed Catalyst “thes content o
SHEl eéérp]tpéhﬁre@;ﬁorMV regql@mg t %@bp@gssute of steel ‘E’(‘Bﬂiﬂﬁ 8.1 Pl
i e, there dreltwo hfdnoxyl group in. one@nol'~u1e of ~.
-~ pol yoxypr quLverreeetqﬂavMPhyrdmwld rgtio pehrﬁrmedpxﬂrwewpeme et-her Swit

--; “.Depart ment’ dtydroxyl terﬁimate;i |pnlvl§’xe>tprm>/llm1eled&t )s 1&d. 5ge Racteryrs |hea1¢<d3ﬂo aCat aI yst |
jgprepared |n preparatron ‘exanpl e 1I: RE o .
e T 5y emperature at 200°C and mamtamed at the tem erature for 4h and the maxrmum ';ﬂf

. . __. -;..E L . ' . . . . [ . . _' .; . ) ‘ ) . -
N § . - SRR - . . . S T :
* o ,.'pressure m the reactor 1s controlled at 13 SMPa Then.-the’-reactc')r is, cooledlto SO?C.-' R
. . . B B : . _,; T'-.';-'f—» . L : . PR
The reactor is. exhausted slowl) and the 0as is absorbed w1th water and then the LY

" '.-‘f'react1or_1 m1g§tu'e.1s.drscharged;'f

f'--T-he-r ct’ioﬁ mixture"‘is-ﬁltere'd’ih 'HOf :Slﬁ

X ‘f':_'m1xture contamm0 the product the quurd mrxture is transferred to a three necl\ ﬂask o .
N conduct reduced pressure drstlllatlon at 105°C and a vacuum deoree of 0. 08MPa for lh

h -so as to obtam the product of ammo termmated polvether Bv analvzrnO. .1t 15' e

- determmed that the total amme value m the obtamed product is. 7 ’?Dmmol/g the

o _'convers1on of polvether alcohol is 83 97wt% and the selectrvrtv of prrmar) amme is

s '-.,_;"97 97mfy-“'

s 3 Compar.atlve Example 1
Ammo terrmnated polvether 1s.lpreplared b\ . methodsameas themethod .“:""" '

e :descrrbed 1n4exan1ple 1, the drfference is that theRane\ nlckel catalyst ts prepared in- the "
20 __co___mparatr:ve 'pr\epar_atroh ‘_exarrrp_l_e 1 ;-. : Bvanalw . mg 1t;1_s:.det,errn1r_re‘d_ that. thel._to_t_a__l_ -ar‘n rne ) h l.:

P

 Example2 o




Care’ added |nto a,O 5L hrgh pressure reactor 'The hrgh pressure reactor'lsi;['-i
;quureed-VVth n|trogen and’ hydrogen wi:th -a- pressure OF -0: 4iWPa; fortines. R

" Approx::-501_ 18 ... ammonja’ gas (Under standard. Cbndrtron) i-s ‘added |nto¢wp‘

' the reactor wth agrtatron ‘and , hyd
;Tfregulatrng the - outlet pressureof "SI
: (the Mleraiia-:of hydrocpn fo- hYdroxy[~ R
“;lhydroxyl-ternlnated polyoxypropyleneether is°1:2. “The reactor rs heated to

ogen:’fsfifl ed- |ntb fhe reactor by 7 "
e]“eylrnder of. ydrogen to 2 5Nﬂ3 y B
‘groups S I IR e

a: tenperature at - 200C and .mai nt ai nédat: t he:.f.enperature for 4N, and the -

maxi mum, pred 894 &-fipetional 'ryé%rbtenr"sate%ﬁt'rernpétrvane r@erswrﬂa Then. - the
. reactor |s “cool.ed to.50C: .The reacidr ‘s exhausted-sl ow and t he: gas rs
" ~absor bed: wi, t IRt ereraarreplrcwéqr wehght pE2Adi8 Qprpcmefétfmnel’@lgetbrr amanmet] of - The .
-;reaetrbrr mxture.is filtered in-hot: StatettO “.senar at € the catalyst and
~ T quid-. s i KewifrePetroohanziral) ang SefRanpy oldlsrdtcatabhteprtnaqasﬂl id pmpxrtauoreexample I :
'QVtransferred taa three-neck’ flask t.0.+100g hi-functional -~ - '
";hydroxyl-termeaakddnpewﬁoXygrmpyhenemmhheihmh@hpmsmmuhhﬂnrmpmgagwnholecular

{iﬂVbrght of = 230. 8 (iprocured fi.om Pol Yet her Depart nent of: “Tianjine

Pét r ochem cahbrosaahdmagyd?agﬂrymlﬂt elsnelssuaeadfal 4§MPa mrersatred i npproepwtatr on 'e'xarrpl e

1 are added into-a 0551, hi-ght pre-ssure reactor: ', The: high preSsute’-

~reactor 'S qie@ethmid hnaurtsfaﬁdaeﬂlcorambnl)ysclrdeeﬁmw/mé Fbaatoprveﬁsgtraeo@fan@ 4lVPa
for 2-37tines: 'Approx 581, di t het hyl ami'ne (under st-andard- condi.tion).:

 added-into: trl\erageaetmred MGt egett;ragdf@gbrata@dhéwtﬁrepaerturesoffsletl&ﬁnaé?to@ the
‘reactor b?,. Tegulating-the .outlet "pressure-of:steel. cyllnder ‘of . hydrogen

if}to 4. 0MPa. (t -
_hydroxyl_t(e rﬁr}i%rd\%éh‘?oﬁ@MPQ(fﬂEnﬁY@FaﬂQ@f‘th%é&l%f?&lwp)%ﬂ)ﬁﬂ)ld?_ie Feattor s heat . d

he1225??@3%3.‘—63@2“&%%Jpg%?ﬂ“’;@‘%%*m e FORRL AR L T,
*'Ereactor 5§ ‘coolled t o

ed pol yoxypropyl.ene:éether is 1

react OF -I's eontro ;en the

temperature aé%;c and mamtamed at the temperature for 4h and the maxrmum L '_"j-' sl

' '_ pressure m the reactor 1s controlled at 13 SMPa T_hen‘,- the-reac__tor rs_cooled. to 50_°C. :

S The rea_c-tor 1s.exhauste‘d.slowl"' r_1d he:-gas is abso;r;'hed[\_%{ith_\;\rater;.'ahd'the_n_.t_he S

"'reaction mixture i$ discharged. "

o The reaction'miXtur’e'is 'ﬁlte'red_ in hot State'to'separate the catalyst and liquid . o

i “r"n'i'xtu;r‘e"‘"-i's:t'ran—sferred--to a:i'three-ne'c'k‘ fl—a's'k'.t'o .

A N
-~r.-

mlxture contammg the product the I

"r_-"conduct reduced pressure dlstrllat1on at 105°C and a vacuum deoree of O OSMPa for 2h

so as. to obtam the product of ammo termmated pol\ ether Bv analvzmo-- 1t-1s - '

".determmed'that the':to nine vl the obtamed product is 7 58mmol/g the

| conversron of polvether alcohol lS 87 79wt% and the selectrvm of tertrarv amme 1s

L0 ."..";96 89wt%

o Comparatlve Example2 '. -

"._ Ammo termmated polvether 1s prepared b\ the method same as hefmethod

'_'descrrbed in example 7 the drfference is: that the Rane\ mckel catalvst is| prepared m the R




~ra,vacuum degree of 0 08MPa for""

The react or rs exhausted slowl yar| d| he gas |s absorbed wrth water and o
"‘-then 't ie-*. f.eaction nixture S di scharged The -reacti‘on. mxture i's
" filtered in'hot St'ate to separate the: catal yst and liquid , ;.° L
ceem xt ure cont al N ng the" PrQduct, 4he-|.i qu di'ni xt'Ure" | S—transferred tO .
" aithree- neck “flask. " conduct reduced presstr redi-stillatiori -at 105C and

2h;- $0 ‘as- to obtarn the product of

A no- ter.mi-nat-ed pC] yét her'.. B.analyzing it -det er mi_ned- that the

. ofpiol Yet her CHIREGHIS Picgargsr

‘< total amine’vakue in the. obt ai ned: pr ddiict i s 7 58m nol /.9, ‘the.- CONVer sr on.- _—
¥ ge: an&wé‘\eesé&tsrdrtewlnag fh@bthrr%fr ;P“hl?ﬁ ne- |s'-':_
© .= 200." Cotipatative Exanple 2> . Ami no-t erni hated ~polyethei - ' T

'"--pr ePar ed by Yahe ingherbpi eeélrréoe@t'tsnéf%mqlredthe Cdeveerqnbe“mhnthéwﬁpt%lsz the

~odi fference 5. -that .t he Raney -ni ckel: cat al-yst. I:s, -prepared.inthe .

.'»_-,jconpar ative Hr‘elp\a?/tatametheeelenmltEOtherttarﬁ ehdetse%rﬁ%e% that-the total- “ani ne |

"~ value in the obt ai ned pr-oduct"i-s*~6. 58wl /g t he .€ONVeErsi on of - poI yet her..

. =aI cohol i's- T 41vvt% ‘and .the selectivity of :tertiary’ ‘amine’i S
.'9..6.:89w % xanr pte 3 - - 100a bi=functi onal hvdr oXv1Aer minat ed.

”,.".'a_'pol yOXtha)pyEedmpleBher wrth Al nber?aVerage Mol ecul ar:-wei.ght - 'of - 230 -8 P
o (prGgured f+om. Pol'yether. Depar‘t fent Jof Ti.anji n.Petrocheni‘cal )i and 52 Raney.-.‘r_-f..__‘»_'--_-.

‘ni¢ kel cat al ystl ow ap@had)nhlm\ﬂrcﬁpareaﬁm@pd geﬂaaiilpeopzlene ether vuth

number-average molecular welght of 230 8 (procured from Polvether Department of

TranJm Petrochemrcal) and Jg Raney mckel catalvst prepared m preparatron example 2

B ,. 3 B are added mto a 0 5L hlgh pressure reactor The h1gh pressure reactor is puroed wrth

| ".:1-0_,_ _,mtrogen and hvdrogen wrth a pressure of O 4MPa for ’7-3 trmes Approx SOL

e é -.:=d1methvlamme (under standard cond1t10n) is. added ’mto the reactor wrth a01tat|on and
- ';' hydrogen is ﬁlled mto the reactor bv regulatm0 the outlet pressure of steel cylmder of

hvdrogen to 4 OMPa (the mole ratlo of hvdrogen to hvdroxvl groups m o ‘- - B o

hydroxvl termmated polvoxyprop}lene ether is 1: l 3) The reactor 1s heated to a

"_:1"5 temperature at 220 C and mamtamed at the temperature for 4h and the max1mum RO

pressure 1n the reactor 1s controlled at 12 .aMPa Then the reactor is: cooled to 50°C
' the reactor is exhausted slowl} and the gas rs absorbed w1th water and then the reactlon ~

o '_ : .-mtxture 1s_ dls_charged;j_.- A

' -The reaction mi"xture"is'-ﬁltéréd}in hot state t‘d.sepéra‘téithe.'c'at'ar'vst and --li'q'uid-'i L

20 mlxture contamm0 the product the hqu1d mlxture 1s transferred to a three neck ﬂask to

' _ conduct reduced pressure dlstrllatron at 120°C and a vacuum degree of 0. 09Mpa for lh
- so as to obtam the product of ammo termmated polvether B-y analyzmg-,_rt._l_s B

I ';- de_t_ermmed-th_at the to‘tal:'amm_e value_.m-t_he'_o_b_tarned_p_rodu'c_t,i_'s7.-'3_2r_r'1'mol/g,'_th"e ' -




©22-3 tines! Approx 501
-+ ~condi tTon) is added: |nfo Lh

“. the: reactor i s cooled to 50

Tf?The reactron ntxture i1 Filter ed,:?ﬁ'

B are added |nto a 0. 5L hr )

S pUrged Wit h 1 0, nltrogen and hydrogen ‘W th.a pressure-of 0: 4vPa for:

' R |d|rnethylan1ne (under- standard .

3T ‘eactor wi th agitati-on, and- hydrogen is. friled
S intox thefteactor by-regulating ‘the: CutfétqprESSUL of st eel- cylrnder -0f ">

'ljhydrogen;to 4.C MPa+(the note ratia-of 1ydr.ogen- {0 hydroXI'grOUps n oo
St hydroxyl-ternrnated polyoxypropylene ether-is 71: 1.3y The reactor. i 5

'ﬁtmaedtoa t enper.at ure at#220C mmMarmdatthetmmaaUMefor4h

- and’t he:maxi {AIMpPR 8RR alaqRoly le%t%\rt/f an¢ BStSFISPY AR offervary 8mig:is oghen. . -

- = the r‘actor f.s:.exhausted- sLowa and -the.

n. {-he: reactron mi'xture. i

gas.is: absor?ﬁﬂﬁWM@lw wat €

*ﬂquurd 20 7 Xt ur-e Contarnrng the product :the. Tiguid m xture i's:

‘transferred to a thr.ee- neck flask to conduct Feduced - pressure

';fdrstrllatronEammﬂd4a vacuum:-degr ee- of 20; -09MPa for 111.; ‘so as:.to obtarnf
;- the product. of “ani.no-termn nated pol yéther. " By analyrrnth s deterntned
SN hat the getal Afnﬁﬁhdeenmatawa ponetﬂemsq:bé;arerded tpar method samrSas?thBﬁhmhnd)I 1.9, the _ -

Ty “.COAVer Si-on’ O “polyet her: al.cohol: ‘i-s- 86.-12wt Y -and the selectivity” of R
- E ertr ary:-am d@crﬁ&d%ep&ﬂﬁzﬁfea thExaoRhe 4 that the AREh&Onitiey Mtﬁllaﬁtﬁﬁprepﬁd’ﬁltth@r _l_ S, B

t*:prepared by t he -met hod sane  as: thenethod “‘described i n-exanpl.e

. t'he
T ditf erence i amtdaatwt Bepﬁanaveah@h%ej cmtarlamtnol ﬁ rsrzree@nrreel tuarlthteltaatamme

Value mlthe obtamed product 1s 7 41mm / ,_’-'the convers on. of polvether alc'ohol Is..

- . 98 lwt% and the selectrvrtv oftertrary amme is 95 21wt%

1000 b1 functronal hvdroxvl termmated polvoxvpropylene ether wrth

.-number-averaqe molecul 'werght of 983'-0 (procured from Polyether Department of

‘ L"l__TranJm Petrochemrcal) and 20'Ranev mckel catalvst prepared in preparatron example 2

are added mto a 0 5L'h|gh pressure reactor The hlgh pressure reactor is purged wrth

.-.\

temperature at 200°C and mamtamed at the temperature for 4h and the maxrmum e

""‘tro‘lled' at 1;1. MPa Then ."the reactor 1 co. _led to 60°C

'-The reactor 1s exhausted slowlv and the 2as lS absorbed wrth water and then the

',reactronmrxtur_e.rs dlsch_arge'd. '.: o _' L

hipressure reactor '{ The hrgh pressure reactor-"”

S drschargedrréf .l
_.state to-separate- thecataIYst and

2. hvdroxvl termmated POIVOXYPropvlene ether 1s 2 1) The reactor is. heated to a -, B " S

2o ..~\-_.- e



"'-'_'-'..'-Departrrent of Ti-anj i

. reaetor The hi gh ‘Pressure. re;

i hydrogen i's f.ill heerartr&ndntxrree lsefélt?f‘tﬁlr‘"

- 08. 'l'vvt'% and the seI ect|V|ty of tertrary am ne |s 05 21wt% . 10
- Exanple 5. oog bi - functi onal... hYdr Xyt zternnated.pol yoxyproPyI ene ether
Wt he nurrbe,r -average: m)l ecuI ;.'_V‘érght of .983: 0-(*m red fr OM Pol yether E
- eni d-2: 2 Raney ni Ckej / eat.alyst
X ar int.oa 0; 5L hi-gh: pressme
act: |s purged witth ni ttoZen and” hydrogen -
- Wi th-a; pressure 610. 4I\/[L34 fort nes: - Appr.ox..- 301 ant nOrr | d:;gas' (url der _'_
-,standard Cot i di-ti-On)" 18, a.dded. i nt o lEihe reactor Witli’ él:{ll and s
) gLyugH SPIHG tt%et 'crrr%ssur e
~.-Steel “cyl inder. -of "hydragen t-62.5MPa. {the * mple.ratio .of hydr ogen.t0 . °
~ . hydroxyl " graipye pofitaining the Pmdll?ydlleoliﬁl‘l“l MWW(@@%W@&W@F%WF%H@@%H
::.2 1).;  FThe reactor -i s heated to-a. tefperature at 2Q0C -
- ana. . radi nt adondett a&dUFmrcseuneldﬁelﬂlamjr?é 1f)@°rC apid 2 vaphim egreracdi- ﬂﬁ&MPa fOf 2h
=pfessure s e .react'or. i s control I'ed. at ~11: 8MPa: . Then 't he: reagtor. is.
< cooled' to 604645 td‘bteamelaacmoqlucr efzemhametrerwt@lw%eanc&tmlgm fités absorbed
T Wi th Wat ef, awd t-hent he reaction ni'xtuie:-is discharged.- . The reactl on.’
s mixture s fdeltetrentred tlnantllmt)tasarartrevtme sehababied. preduxatsal mmolﬁg]dhd bquid ..
 m.xture containi ng ‘t He . product the. Ilqur__d m.xt.ur e 'i-s. transferred to as i
- thr.egzneck: fdoﬁS&sibﬁofpdl@étﬁlél(alcoh@ldslgedwﬁo%lﬂlﬂll’eesalecﬂ.ﬂﬁfbquﬁ@aa} WABHIET degree

" prepared in pfeéPar atronexdnpl '

E ~of -0. 08I\/Pa f-or “2h. "s0*as. to obtai'n:the product ‘of .-am no-term'nated -

" pol Yet' her . @6@@@ yzr ng, It i -'s=determ’ ned that ‘the total ‘ani ne .val ue. |n'Q-’ |
- the obt ai ned product "i's-1.89ni nhol/g the:. eonversr on-ef Polyet her
: aI coho‘r | s 96 2W% artd the sel ect--'l VI t-f‘ - am ne-‘l S 98 6\1\1t %

' '.Comparatlve Example 3 o

oy -

: :,-"_'.descrlbed in example 3 the d1fferencelrs that the-'Ranev mckel catalvst 1s prepared m the

. "comparatlve preparatlon example l BV analvzm0 1t 1s determmed that the total amme

' ._.number-average molecular we10ht of 983-.0 _(procured from Polvether Department of
- TlanJm Petrochemlcal) and 20 Ranev mckel catalyst prepared in preparatron example 3 L R

'I"‘-'are added mto a 0 5L hlgh pressure reactor' .' The l'llQh pressure reactor is purged w1th e

L - mtrooen and hvdrooen w1th a‘pressure ofO 4MPa for 2 -3 tlmes Approx 3lL ‘_ 5. - =

B dlmethvlamme'( ‘nder standard “ondltlon) is added mto the reactor \x rth aortat1on and .




Conparatr ve Exarrpl e A‘ ' 10Am ho- ter i - :-e-d PoI yet her |s pr epar ed by the

- “fetthod. sanme as the Mef hpd - descrrbed ,h--exarrple ‘5, the .. S

'{;.'ﬁ_dr ffererr ‘ce,ishat-.the;: Raney ni ckel.catal ystids prepar ed in the conpar atrve

N prepar ati on exarrpl e J.=: By anal yzr na iits=ls: det erm ned .t hat'-the total “am ne -

S Val-ue s the obt ai ned pr oduct .81 '52impl.i g - tHe:conversion O polyether i

+ocal cohol is 78 52wt %: and -t he sel.€ctivi tyof pri: rhary arnine is 96.4w% " .. .

~UE aMpl e, 6 1009 br functi onal hydroxyl ~term nated pol yoxYprOpyI ene. et her -
O WTh nurrber “aver age . Mol ecutar wej i ght: of 983: 0 (procured fromPA. yet her L

- Depart’ ment - dTy roxyf- Hpinﬁtep)@plwaé)ﬁ)épﬁ\éeé‘e)etlgﬁ& 32%] Paﬂl?? reactor 13 heated-to & o :

-",___;‘nrckel cat’al yst . prepar ed in _preparation;exanple 3 20are added I'ri to"a"
051 high. prteelgerperereé@t)@ramimalrﬂavghd ptrtbeempérattee&réh 4ng tlpmﬂ@f@@l”Wth IR

cToni trogen and .hydrogen W tha'pressure of. 0:-4MPa.fortines. Approx 31L.
c g net hYI ajti me%ulrelldehe rmcmmmtrglbﬂbhtt‘)rml?a g haddlwreﬁfrwlos Pmedteé@fQ)r . Te

<0 V1/4,ith agitation and “hydr ogen:si s-fill.ed into the. reéactor by regulating.-. -

. the outl et pTl&sreautc& 19éxlmueeﬂ slmyllxrandldre ga‘s 1s|"tgbshrrbglemtlt watér ENPthe(r thee. nol el ratr 0

. of hydr ogen ‘to-hydroxyl :groeups in - hydr oxyl Tternminated. pol yoxyprOpyl ene

i ' et her: i's:33. Breddtion Thigmasie iSkhargdiicat éd- t 0 -4, ;tenperature.at - 200C and ..

""-}nm nt-ai-ned. dat. t he: t:enperature fof 2h;: and- the "‘Maxi-mim.pressure in the.

.féactor ,i.s contimekdaeaat m&tlﬂréfﬁéﬁltered-rh(hﬂt Sththe: s’e@ﬁgteie Cay e 0l jaghid O 60C The
-".v»-'__reaet of .i's iexhaust ed sl oW “and.the gas. j's: absorbed* Wth wat ef, .-and t hen:"

-the:'r eacti Orﬂrx'?ﬁreq:olltﬁnlns i ﬁr@mt gl?éjquurd mriﬁi‘r@ 15@@@?&1@3‘ il ﬁhlréé[rl%clk ﬁaskftb| t. er_Ed
kR hQx.- .state’t:0- separat: ét-he:. Cat al yst. and ‘I quid: m.xt ure gontai niing. the. =~

. produet , thel | aui de éftgt ‘ gfrteure%.tmm B108% 1R aaatttrneeeg?@ectr t)bgtsrbatf& mcondtict

e educed pr essure, ation .at:;'105C -and: -a vactruin degree:of. . 08MpPa’ . i
2 forn 1T, s er o yether By, i
anal-yzi ng i t%rag§0 éﬁ? ﬂ%e%rgcc!lwgﬁ JRg'{&l‘"o af[?la%’%%%& %ﬁ %‘g‘\? ﬁ]"t ﬁgsl obt ai- ned g R

_“product. 91 ho!
B oAl e e R e ST H ﬁ&sae%gf&dgﬂ L T A S
lSlOOg bl._ f yo?t%ér‘sr%rrtl%lfpcr)lYetl’tg)aYcohglerls @729 1§/Cl aggt fe: sePeE}trv11Q/ |f?err]t?ar\etagt?rle l\SNI t h_ 5 ' :

IR R U W%,

S -Example7 s

e

) 15 : 1000 bi- functlonal hvdroxvl termmated polvoxypropvlene ether w1th . ;

,number-average molecular werght of 983 0 (procured from Polyether Department of i

e y 'f"."TranJm Petrochemrcal) and 2g .Rane} n1ckel catalvst prepared 1n preparatron example l

-.1

o '_are added 1nto a 0 5L hrgh pressure reactor";- _The hrgh pressure reactor 1s purged wrth

S ' mtrogen and hvdrogen w1th:a:-pressure."”' 0' 4MPa for 2>3 trmes ' Approx 350

20 o .ethvlamme in form of quurd is: added 1nto the reactor w1th aortatron and hvdrooen is.

i .3 ﬁlled mto the reactor b\ regulatmo the'outl 1 pressure fsteel cvlmder of hvdrogen to 2 S




- Thehigh p

s transferred to-a-th-ree; neck -ft ask. to -i:-conduct . reduced:pressure-

nunber average rroJ ecul ar. werght of 983 0 (procured Trom Pol yether e

3 ,Departrrenf of “Ti anji.n Peétraochem cal)- and -2g,"Raney nickel -cat al yst; prepared s
i prepar ‘-}on exarr’pl el ...are: added |nto"a 0. 5L-hi gh.. pressure reactor
‘essure. reaetor '1 purgedvit h nrtrogen -and’ hydr ogen- width > atic o w

""‘_.pressure Of ‘0./4MPa_for '2-3:tires. Approx.. :35g ethylanine’in fo_rm of |IC]UI e
S -2 addedr nto t he reactor Wih- agi:tation and. hydrogen s il led into.the <« -
‘;reactor by regul at ng - the outlet preSsur e=of - st-eel ¢yl ir nder of hydrogen

to U2 5MPa,( ~roke rati 10 of.; droen t @« Ydr 1 S
iyl oxyl -t eremiaiesat 034, ®gfion, 8 ygﬂct%neﬁ G e ﬁeff‘f?mr ISEbed et or <

. 1S -
- “heated to“.;a.tenperature, at 200C an.-.: . - Nai. nt ained at 'the tenperature for =
" 4h‘and the Skl end gar abenrked with Water: aagkihgn thegeaction mixture is dischaiged.o| | ed at' =
o 10. 3!\/Pa "~Then, . -the reactor is ‘cooled t¢-60CThe .reactor.y rs exhausted R
- showdy’ and:t_,héfhga@cﬁl@ Ial%@@befdlewdtlh hytstase to WPRTAE e catahst @@a‘tﬁ“i%r‘t moxture e
. i's discharged -2 Thé reaction’ mixture. is, Tiltered:i'n hot .state to separate: “ .
..t he- ¢atal yStimaxnde bmrqaunnig therprﬁ{dluﬂ;[ eheclammcaunmnrrg 1sttmsﬁerredjuxmhtelqetetk ﬂ:u;kdo m xt ur e

di_stitl ats: Ot‘lco&tiucﬂ:@éﬂ@carm‘eﬁumaﬁﬂmlﬂamen adeas €andfa vAcﬂ&NﬂQrée@’f 0. h8MPa §0'1as t O
. obtain thepol yet her:-. "By -. R . determiAed=t hat’ the tfotat “amine " 7", ..~
wvaluein.Tthe g abtﬁtﬂfﬂh@pr@dhwaarﬁm&te}ﬁql'ﬂmﬁd/;@lyetﬁehe onme/&algolms of . ‘pol. yet her-'--i o
- coh:.ol I 5-86..3wt.% - and thé:sel ect]vi ty..of: secondary amne i's .98z 21wt % SN

- Xanpl @e‘té}mmed that the total amine. \alue in’the obtamed product is 1 71mmol/g the LI

__conyersron-o_f po_lyether._:alc_ohol_15_8_6.3\__&4%,_ a_nd_ the select_lyl_ty of s_econd__ar»y- a_mme 1s o

;descrrbed in example 7 the drfference is that the Raney mckel catalvst 1s. prepared m the

reparatlon example 3. -‘Bv analvzmo lt-lS determmed-t-ha .he total amme-'value 1n- the- L .

_ .' obtamedtp oduct rs 1 98mmol/g the conversnon ofpolvether alcohol lS 100wt% and the

fselectrvnt_y-pf secondar}{ amr_ne_ is 9_7.-24wt%;




_Am no- term nat ed poI yet her i's pr epared by the met hod same as the met hod

“descrihedin exanple;7: “the difference i‘s that t he. RaneY ni ckel “cat al ySfi s'

pr epar-éd ‘in the preparatl on’ éxanpl g 2. By anal: yzing it-is det er.nmi.ned t hat

-_.the total’ ‘ami ne value.i'n'the . gbtar ned. “pr oduet: |s 1. 83m nol / g: “the™.

':”=',v':-secondary aninei-s. 97, 68wt% IT Exaan €.,

. CONVersi.on, of poI Yed). er-al cohol i's°92i1 W94 and; t ket setectivity.- of:-
Am no t &rnt nat ed-: . Pol-yet her

" prepared by the ‘method same as the' met hiod -20descri bed i n exarrple 7 the
- difference is that 'the -Raney: nrckel cataI yst is prepared i‘'nthe - .+ ..'»

- preparat’i.on Fe’SPa‘HHF 03 B anal yzi-ng. -it is- determ ned that . t he- t ot aI am ne

‘val-ue 1h the .obtai ned: product-is 1. Mrol/g fhe conversi.on of - Gyet her

s -;_.aI cohol _i's* 100Ww610 -sainaEed polvsberisprapared byth leqaeBerizame agfieeethed 97. 24wt % * .
“i_ i Exanple A0 ¢ - AR ro- t erm ndt.ed. ‘Pol yetheri s preepared by ‘the Wet'hod sane

as the ret hditscrlbedesexamw ithre ceffem'pﬂees that-thRagkyffickebepsalyst ss prigred inéhRaney -
~'nickel -cat al’Yst. i s prepared i-n.the: preparatl on ‘exanpl e..4. "By analy7i ng-it-
i's det.erm nerdepalnatontehatlpie al - Bmanzdyzuag liteis dcteMeed"thatbhei‘uotaeahnpteodhreun fhs - -
- 1..91ni not/ 2t he ConVersion ‘of. pol yether.-al'eohol. is.95:06W% and. t.he-

. selecti vig y. atftaiseiqoodiar is' 1 91nmmlMEthE$019\&r§B(91Wf%D]vetheEexlaa$hmﬂ & 9506w1%. and -

17'3‘--"_,Am no-'t er m nated. polyetsher..i.s

- det'er mi ried that the tot aI .am™ne-val ue Fn. the “abt ai ned ‘product -

prepared. b the -Methad; sare. as t:he Nef hod

.. Odescri bed - rtneeérebtmiteoﬁsectrme}'\wrftlﬁerse)mewt% that: the' Ranéy.ni ckef cat al yst
s prepared in the.m- " - preparation-exanple-5.. By -analyzing ; s

1 : 76m. no-lig,. ‘the eonverS| on- CJ' poI Vet her - al cohol rs 87 63V\t% ' dt he |
;_'sel ectivi ty ﬁan?ﬁ@‘ii‘dary am ne '$795. 98wt% Lol S B N

Amlno-termlnated polvether rs prepared.b he'method same as'the method

o 10 descrrbed in example 7 the dtfference 1s that the Ranev nrckel catalvst is prepared in: the

E preparatlon example 5. B\ analvzm0 1t is determmed that the total amme value 1n the .' o

5 '.obtamed product 1s 1 76mmol/g the conv_er n of polvether alcohol 15 87 63\\1% and

T the selectlvrtv of secondary amme 1s 93 98wt% .

Example e

15.

Ammo termmated polyether 1s prepared b\ the method same as the method

a "descrlbed 1n example 7 the dlfference is that the Ranev mckel catalvst is prepared in the j'

S ".‘j:preparatlon example 6 .BV

L .'_- _"obtamed product is. 1. 82mmol/2 the conver51on of polyether alCOhOI 15 89 24Wt% and

” 20 - the se]ecttvrtv of secondary amme 1s 93 28wt% :- _:- C

| -- Ammo termmated polyether 1s prepared b\ the method same as the method V

nal zmg 1t“1s determmed thatthe total.amme-value m -the RIS

o ’f'.'-,s"_'-descrrbed in’ example 7, the_dlfference is that the Rane\ nrckel catalvst is prepared in the N '_'f_: oL )




: 'Exarrple Am no-t erni nat ed poI yet her i’s. prepar ed by the Met hod sarre as the
.. method; descrr bed in exarrpl e’'7; the difference 13 that"t he Raney:

"nr tkei catal: ysti's prepared:in ES he prepar ati.on exarrpl e 6. BY artal yzr ng i t
- .i% det.erni ned that. thel otal ..amine 'value in the -~ ‘obt ai-hed product |s .' .

. 1,82mm1f2-. the conversion of...Pol’ Yet her: al: cohol rs 89, 24wt % and.- 20t he
sel ectivity -of 'secondary ani neis 93:28: Wt% Exarrpl es 13"'"
:_Am no-term nat'ed pol yether :is: prepar ed- by-. the rret hod sane - as .the. Met hod )
- descri bed i n-exanple 7. the: difference jSthat. ney ni ckél. cai yst s-
. prepar.ed.in. thl?ratwﬂép%ﬂ‘%lfr7on3éﬁétlﬁ‘%c JLis etevﬂln%tﬁrtﬁ%w ‘ r'nera&etﬂéﬁﬁ ned
‘'t hat- t he* tot al’ “amne value-in the. obtained: ‘product 1:-93nmol i g, the"
- conversi on ofbtgetdmipdust isdiBomenl's deggneisignef pézlwther tilﬁeh@esr %Scﬁwt\/q agﬁl of
: -secondary ani-pne i's-96. 65wt%Oorrpar at'ive- Exarrpl e 4
. mno-tern nattledelpﬂvvet)h@W@aﬁr@par BAOHPWTE « thhod Same as the rret hod
descri. bed in exarrpl e 7 the d| fference I'st’he. Raney ni-ckel -cat.al yst s
,_ prepar ed itt, the, ey FRL cO“rpar arti Ve~ prepar atr on exarrpl e ..
SRR P By ahdl er ng, : --rr
. -'vaI ue ing heC&hbaudexHhﬂiuct -| S 1 71rm0 /g the conversr on T
. of poI yether a,l cohol
s Ammo termmated polvether is prepared bv the method same as the method

descrlbed in example 7 the drfference 1s that the Ranev nlckel catalvst 1s prepared in the 2 '. .

L

s _' comparartrve preparatlon example l Bv analyzmg it 1s'determ1ned that the total

ey amme value in the obtamed product 1s l 7l mmol/0 the conversron of polvether alcohol

. 10 '.'1s 86 3wt% and the selectrvrtv of secondary am1ne is 98 21wt% '.

: , ,Example 14

lOOg br functlonal hydroxvl termmated polvoxypropvlene ether wrth .

.'_number average molecular we1ght of 2000 0 (procured from Polvether Department of

- 1: Tranun Petrochemrcal) and 3 30 Rane\ mckel catalvst prepared 1n preparatron example

42 are added mto a 0 5L hlgh pressure reactor The h10h pressure reactor 1s purged wrth

S n1trooen and hvdrogen wrth a pressure ofO 4MPa for 2 3 trmes Approx 20L oo

' '-,ammonra qas (under standard cond1t1on) is; added mto the reactor wrth agltatlon and S

' hvdrogen 1s ﬁlled mto the reactor by regulatmo the outlet pressure of steel cvlmder of

Vw4 [RERTN T ~~._. . I

Ss 20 _,_hvdrooen to 3. OMPa (the mole ratro of hvdrogen to hvdroxyl groups m
hvdroxvl termmated polyoxvprOleCne ether is 5 l) The reactor is heated to a o
temperature at 200°C and ma1nta1ned at the temperature for 3h and the maxrmum

.. t'

pressure -n: the reactor is controlled at 9 SMPa Then the reactor 1s cooled to 60°C

S detetrlr'rnedthat the total .. . ani he



lOIS 86 3mt@6 and the selectrvrty of secondary ani ne- |s 98 21mt96.L IR
T Exanple 14 100g- hi functional. hydroxyl-terntnated polyoxypropylene ether
“J;wnthr-g nunber-average nDIecuIar Vélght .Of 2000, 0.

(‘priocured.: frontPonether Eepartnent o W anji-n’ Petrochenlcal) and 3. Sg g:%i_f'

'”_Raneynrckel catalyst prepared IR preparatlon exanpl.e 4 atre” added,rnto a

-0, 5L hi.gh 'pressure .f eact ot - The hlgh préssure reactor is purged Wi-th . o
'ﬁanrtrogen and. hydrogen. Wth d- pressure of 0 4NPa for" 2-3 times:- Approx 20L-;p-

L _anmonia. gas:{under stardar d eondi ti i.on) added -i nt'o the re: ctor WM -t-h.

--agi tatior antese¥ r%ﬁ%‘ﬁ“tt%d Hpwhvand Fhr?t%ﬂs tswéscreadc‘ust wayr pagtheniieng . the = -
“outlet.pressure of steel: Cyltnder of “hydrogén-to 3:0MPa (the- nol't ratio -
of . hydrogen @annyar@aynsgpeepe '‘Hn - hydroxyl ternlnated pCIyoxproperne AR

R ether i1's.5:1): The .redctor |s~heated t-0 -a tenperature.at 200C and-

hfreactor IS . controlled “at:9..5MR

" ‘mai nt.ained at ﬂlherqaetrmenattm: esail.tnredah holiate tmpmwutmmhvseeyhlrceud gk the

i n;° thesreact6ris . cool ed t0:60C 1 . The" _&u
';ﬁreactor .. ekhaust@dmsmngmnamdtthﬂuwakmnﬂmahﬂnmh&demmimmmaheckﬂamdothen R
t he reactlon m xt-ure.i-s'dischar;e. “Thei S.~ frltered i'n hot state to _a*-"

";separ at e s hecooamcakquteda)retsshneqithatlon at 195°C amd>at\tar:lemc0efgre:| afi- Otg9MIP?e fcpﬂ@doct

' theliquidl-rrixture i;sstransferred-to.arthree=neck"flask:tg: -.conduct

_'reducedpressﬁdraetduatmltrleatrbdtrtt ata@aaTerandtat,pov\mummegraeeu@tn150 09MPa for- !
. 2h; ‘sb.as to-obtain the productof ani:ro-term nated poly .ether. By SN

'__-andl YZing:: 1 detdrmimdlugk. menadr atrhat: vEIDE i iaE Bbtainbd PRAVAR LRI THmbINE u@bt ai ned

I,.product is 0.97mmol /g, :the: eonversron of- pol yet her alcoth is-96.- 1wt %

'_-;;'.._,'__. ;and e, sel e&lnbél‘srlbl{of)l)ol%thél%ldé%ﬂk aeme/o a%ﬂ?e%\éteetwm &%mar\atmmersExanpl & 5

B 96 32wt%

o "Comparatlve Example 5

3 Ammo termmated polvether 1s prepared bv the method same as the method

:"descr1bed in example 14 the. 1fference is that the Rane\ mckel catalyst is prepared m -

RN 'the comparamve preparatron example 1 ' Bv analvzm«T 1t 1s determmed that the total

"vers1on of polyether alcohol

-f“'.;amme value in the obtamed-' dduct'istf~.7;2‘rrr:mo_l/g;':th':

h -rs 73 59wt% and the select1v1t\/ of prlmarv amme 1s 98 39wt%

§ "".";Example 15

R

R 1002 bl functronal hydroxyl termmated polvoxvpropvlene ether wrth

b _."number-average molecular welght of 2000 0 (procured from Polvether Department of

- ;.T1anjm Petrochemlcal) and 3 Jg Raney mckel catalvst prepared in preparatlon example

REERS o are added mto & 0 DL hrOh"‘:' essure-reacto:-

The hlgh pressure reactor is pur.qed mth

e ‘mtrogen and hvdrogen w1th a pressure ofO 4MPa for 2 3 trmes Approx 200 .'

'__drethylamme m the form ofquurd 1s added mto the reactor wrth agrtanon and hvdrogen




_ -Am no term nat ed poI Yether |s prepared by the rret hod sane as: the net hod L
: "_desc Fitbed i exarrpl e 14t h-e"diferenCeiis that ‘t.he. Raney ni ‘ckel . cat aI yst
S S prepar ed in.. .the corrpar art i've. preparat i'on exarrpl e 1Banalyi'i ng. . | s
. et erm ned: tha_t theé total .7, 15".am ne walue in the obt.ained: product
S50 72nrnol /g, ‘t-he conversi on:Of ‘pol.yéther: "I-.-cohol s 73. 59wW.9% ~and . the ’
;o Sgléctivity of  primary’ amne:i.s.:9839w xarrpl e 15 1602 Bi - functi onal U
".'hydrOXyI “t.er ni_nat ed- pol yoxypr opv‘f_l ene - ether - withi = s :20Runber': average:. . TR
-~ fiol ecul’ar Wi tht of . pro=cured f rom Pol ye herpEpartn ent - of is
© filLed: i nto . r(‘ltlect e&tthsreasyrl»werat PG CHECt BrisPEE Olﬁteﬁgu‘r@aro YRR i nder:
A hydrogen t 6:.-77 4, 5NPa (e mol'e.ratio of "hydrogen:tao hydroxyl groups -
.-.i 0 hydr oxyl %MR@ he agle ratl«pet hprqesn Ephydeote ! Zeoupein, *tvgroeybtemrmatedrhe react:Or .
. fiischeatedfto, & terrper at'ur e -at_200C. and .,=: maintained at: the terrper ature” fOr
+.311. vand: ‘t il Yoxyproppllewr sthgrries 2u e The' rteetveorrlee@tedrto A geronsrityralal 200°Gnd 1: 4I\/Pa
© L. Then ies” the i eactoris: Cooled to:60C" The react or-.i.s: exhausted - Sk owN
andt-he@as i, sratootabtedat thewemrteratureWn%r arairttie mhemnmhpressemnrtltrrremto«tldr ei's. - -
. ~.di.sCharged.. -The. reactron moxture:is. filtered i'n hot state.to. separate SRR
the Cat alsyStcoat’idlleldl aﬂll]tl @lMPa Then the reactor is cooled to 60°C The reactor is, exhausted R

) ;_slowlv and the 0as is. absorbed \Mth w er'»and then the'rea‘ct-ron mrxture*rs dlscharged R

. - Co ~

The reactlon mrxture 1s ﬁltered m hot state to separate the catalyst and ltqund

. .-..-- : .»-

'--'m1xture contamm0 the product the l1qu1d m1xture 1s transferred to a three neck ﬂask to

_-!(.‘.’ - T T .'."s. '.""'.'l-',';; e .. "f-.

v-,analvzrnO. lt 1s .

L 10 "‘, 50 as to-obtam the product oﬁammo-termmated polvethe

determmed that the total amme value in. the obtamed—;product is 0 989mmol/2 the L

SR conversron of polvether alcohol :.s lOOwt% and the select1v1t\ oftertrar\ amme 1s

Cseawen

15, Comparatxve Example 6

Ammo termmated polvether 1s prepared y the method same as the method, "

= descrlbed m example 13 the dlfference rs that the Rane\ mckel catalvst 1s prepared m‘ Tl Lo

e 'the comparartlve preparatlon example 1 B\ analvzmg 1t 1s determmed that the total; IR

' ”'amme value in the obtamed product 1s-'0'9mmol/g the conver51on of polvether alcohol_ -



"}--"';_.'arnl ne: val'ti e int he'! Oot ar ned:.pf

b “total ¥ . T Zare addedrintaa O/l high pressurmre@mtar éd hrgh@dagetre Fegetdr Brmrest mitht- he

mxture contar mhg the @n wrt let the |IC]L1Id mxture |s transferred to a ]
t hr ee-neck flask:-to- .. eonduCt. reducedpr essure “di still ation-at’-105C, and .- _
dvaculrn degree or—O 0O9MPa fOr “2h; 10:"' so as-to obtain. the product’ of
“dani ng=t'er-m nated-pol Vether .By “an: .'z_-i.'n.g,:.."' s - ‘detern ned that the. tot: al,,-. R
duct. is H989th| netlg t he- conversron o
.. 0of,pbl yet her * aj-cohol : i-s-"'160wt. %—u-.-and the. selectivity of ‘tertiary’ am ne | s -
.96, 21" wt % 15Corrpar at | ve: Exarrpl e 6:7% . “Anino- ter m nat ed PO-?f et her . .

" firepargd by t-he*method ‘sanme ds - the rrl et hod, descti-bed-in exarrple
+15:t hia- di ffeT'QHE’ePeit@dteﬁ'H?%h@ 3atiRangy alckel Céelvsﬂ grstarﬁt'@p)a%eﬂpﬁemplt he- IR
“'?'.corrpar art i ve CprePai zati-on: exarrpte Ly anal yi i'ng.- ‘b5 -det&rmi-ned. t:hat’. the O

L conver sr on ‘of -pol yet her ‘al'eohol’ = 20Fs 90.8wt % - and the sel ectivity O
-~ terti ar y ani meogcs an@ﬁycﬁﬁgml%/lth a pressure cE%MPtefoj:@ 3—t1rﬁ@09 Alpppdxuh&ﬂ i-onal :
-'.'_'-:hydr@(y) term nat edPO Vi QXyPr opylene et her Wt ht. nunber-average

':._“:f_TI anj’ r n, Pet rochem.cal’) ,;and. 3. 5k Rahey i ckel cat al yst prepar ed i A B
. preparatison remadgehesfﬂleaﬁﬁoaw@teaictwﬁydeau&m@hhétdnglet meawreteé&gﬁhwr of The A
~hi gh pressure reactor “is purged Wth" Co

hvdrogen 10 4 SMPa (the mole ratlo of hvdrogen to hvdroxvl groups m '

hydroxvl termmated polvoxypropvlene ether 1s 6 7 1) The reactor rs heated to a et

| terrtp_e_’ra_ture_at 200°C and matrrtalhe'd ‘at the temperatu_re _for -3h,_.-and th'e.max1rr'1'um Lo '

L~ e

T p’ressur'e ih rthe"r’éaét’dr is','eon'frdlled<,at-. f1 T AMP: A'ftér‘cbmpretion“.the‘fféaétdt‘is' .

e

10- :;'-_jcooled to 60°C the reactor is exhausted slowly and the gas lS absorbed w1th water and

: .then the reactron mlxture 1s drscharged

S15 ,so as to obtam-the' product-of‘ammo-termmated po'l\'/ether Bv anal)zm0 rt is -

. 9T 23wt% T

- Example 17 )




p-nrtrogen and hydr09en unth a pressure " of 0 4NPa for 2- 3 trneS Approx g_
:f128Lv'*'e;drrhethvlarnrne (uﬂder standard chdrtrCn)trs .added--i‘nt.o: t-he" ]"
' reéactoriw th agrtatron ;and-- hydiogen is filled into the i'eaptor. by’
'f.regulatrng the outlet: pressure of st eel. B
- mol exrati-o. of hydrogen-to hydrexyl g upsetn#;ii“;a~;g hydroxyl-ternrnated,j‘”
prlnyyproPerrre ether::is\,6:7 1), ' The reactor: isheated: 'tb a T
; -tenperature at 2" OOC and mai ntal-ned -at- the tenperature for 3h.:‘and the 4;1'
3 ‘naxrrnuntpressure in the. reactori's- controlled at1r- 4MPa.. ARter o
* cOnpl et on, ¥hedded g drlihieh pressgregstdy + Shoen PIRESUFCSRYR 1S Perﬁe&w&nsted

cyl i nder-of hydrogen.to. 4. 5M. (the»';'_" o

sFew y*and theé . gas' is absorbed wi'th ‘water - and- then.t he reaction M xfure s Co

“di scharged: rmttegqneaéhydmg%wthﬁ erersslrerqfrotﬂé\ﬂ%uforﬁ3H5t6$stéﬂ>er0e> KsParate the.

-cat-alyst and liquid ,~_-mxture containing the pr educt , “the Ii-quid m xture

w13 transfer ragmena aaSt(nn@stneftﬂzd ¢onglisiond i added intogheitgegtor ‘edluegdltlpm elsé ure .-

*-jdrstrILatron at’ 105C-and -a: Vacuuntdegree ‘OF./41.09MPS . or 1 2h, :15.°

T lsods. .o obt lardmgehes fpiteddmotheo‘eacaam byoegtskttmumhaet cadleﬂﬁkgsetelaérsteel&yhadtaloﬁzr ng, it

. i's2 4 " deternined that the total: am ne value. in the obtai-ned’ pr-oduct:. |s“'”g_;yg
. 0,96 rle' 5. hyldhRsgen GONUEIPS (108 mofe qadib yﬁlﬁ\l‘dledgeﬁltcﬁlﬁ)shﬁd)xyll Srogﬁs iawt % anif t he. IR

3l~select|vrty of tertrary am-ne-i s 2 97. 23w % S
e -hvdroxvl termmated polvoxvpropvlene ether 1s 10 l) The reactor is. heated to a

' -'.'temperature at 200°C and mamtamed at the temperature for 3h and the max1mum

i H Uy
S r X . IEEL N [.-_-?

,pressure m the reactor is, controlled at 8 SMPa Then the reactor 1s cooled to 60°C

{The-rea?:.‘br_ls_ ¢Xhausted.‘?slowl>_’?.ahd-,thézgas_ _ls-ab'sorbicd:wlth »,\-fatejr; anj@_i_then'.the'_:__ SR S

' l.-reactio'n mixture.is'discharged'- o

The reactron mrxture rs ﬁltered m,hot state to separate the catalyst and lquId

. ,_l-
e :

o .-.:m1xture contammg the product the l1qu1d mlxture 1s transferred to a three neck ﬂask to.' R

.;..j'conduct reduced pressure dtst1llat10n at 103°C and a vacuum degree of 0 08MPa for 7h,_‘- S

= "determmed that the total amme}value m the obtamed product 1s 0 58mmol/0 the
r__c‘o_nye__rs,lon of’po_lyethe‘r;alcohol'its-9&.34ytlt%,;‘andlthe' se__lec_twrty—.;o_f prrma_ry ._amme is T

'j_ -':':Example 18
1000 tr1 functlonal hvdroxyl termmated polvoxypropvlene ether wrth
) .;number-average molecular werght of 5000 0 (procured from Polvether Department of

- 1anJm Petrochemlcal) and Jg Ranev mckel catalyst prepared m preparatron example 3. -"

'-f_'%are added mto a O 5L hrgh pressure reactor. The hrgh pressure reactor is. purzed wrth

. 'z-;:-,:_-'mtrogen and throgen w1th a. pressure ofO 4MPa for 2-3, ttmes

Approx l 8L

£50.8s, to obtam the product of ammo termmated polyether B\ analvzmg 1t rs a L ’ t Lo



_'_20 Exarpple 17 oogtrr-functlonal (r there arethree hydroxyl
C.group'-{in @ne. rrC]ecuI &. O pol yoxypr.opyl ene - et her) ‘hYdr oXYlttiermnated .

" pol yoxypl opyene ether w- the nunber-average nol ecul ar. . Wi, ght - Of 5000. 0.
(procured from PO yether! part i ent of:Ti anjin:- Petrochem cal) and 5

= 7Raney i ckel -catal. yst prepar ed=’ opr epar atison .exampl-e 3+ - ai'e added N
‘.'-'rcnto a -05L " hi gh pressure. reactor. The hi gh pressure reactor is” purged vmth
nrtrogen and- hydrogen) *rth a. Pressure: of' 0. 41Y1Pa fortiniest: = ‘
;_"Appr ox 410: 4% ¢ .ani moni:d- gas.i( under " St'andar d- condi ti o). i's, tadded. i nto: the
. réactor Wt l'Fl @Sth@@mn@ﬁ{un dtandard condrtvron) is added into the- reactﬁyaftbgétﬁit]iog aod] | ed
4+ jnt:0-theby: reguliati ng t he:outl-et- pressureé- of .steel’ . cytinder of . hvdr ogen
. 't '3.0MPa (‘tharassn és fillediigodhe rngfmrdgeagttlemrwm@stlﬁt prgssotse siel: cvlmder'of

" -hydr: oxyl t erimi nat ed pél.Yoxypropyl.eng' ether i s 10: 1).. The reactor .

‘- I:s:heat.ed: t ohyalrageper 3iMiPe (it n@@ﬂ@tlanflh\rmmaw hetiorat! gtdves tnerrperature for 3h

" and the maximum . pressure-in.the reactor-i's, controlled: at 8.5MPa: “Then. i,
the react O lixsir@@}teerdnlamd@()@pxwprd'ﬂ)oemee&ret orlOtls eXhanesdreds héawrllty aand the gas_..?
"0 s absorbed wi th Ni-l jrater.-and. t henit tre »; #1031 éacti 6A. m xture; '

SiLdi SChaI‘:‘QEdt.emperature at-20(l‘l¢6arfdeﬂdhﬁtbm6d ﬁlﬂtl(é ld:l‘r@eta&lré fdr3af ad thempamust” at e t 65 o
o separ ate the catalyst: and -1k quiid i xtur e- cont ai ni‘ng the- product the I LC]UI d

STEXE T 851°S: pranefeah Htedctiras ERHBRATR BISMPAS KThER) the RAGKIS todled to 60°C."
reducedpressure-disti-hati On at 10.5;Cand .a, vacuuni , degree 'O 408N4Pa for :

2134, SO as ‘R ORh& iDetiB: Rl WG an@TneAlt ROt ab 0k QehePahy Bkh e o
sanal. yzr ng it is:15 -det-erm-ried that t.he:. tot al --am ne” Val:ue in the. obt ar ned

product. i s 0. B8 MlukGis disPEardbd. Conver sj on:<oF : pol yet her alcohol
;,_.,-_-_;_'._r g 98 5wt% re§<§(§) ?ﬂeusegl eé?l?d\l‘l’ty of “pri.ma.. am ne«is. ;

The reactron mlxture is f ltered m hot state to separate the catalvst and 11qu1d

:"'1_0 ;.'; mlxture contamm0 the product the l1qurd mlxture is transferred to a three neck ﬂask to RN

conduct reduced pressure d1stlllat10n at 105°C and a vacuum degree of 0 08MPa for 2h,‘ e .._._-};.:_ o
' _Ii 50 as to obtam the product of ammo-termmated polvether Bv analvzmg 1t is - S .

determmed that the total amme Value in the obtamed product is 0 61mmol/g the

conver51on of polyether alcohol is 100wt o‘ andrthe,select1v1t}_/ oftertlary_.amme 1s_ B R

T1s 93 83wt%

Example 19

Ammo termmated polvether is prepared b\ the method same as the method

descrrbed m example 18 the dlfference is that the Rane\ mckel catalvst is prepared in. '

20 20 the preparatlon example 2 By analyzmg 1t 1s determmed that the total amme value 1n, L

' - | the obtamed product 1s 0 54mmol/g the conversmn of polvether alcohol is- 88 4wt% _ ':_

' and,th_e se‘lectmty_o.f_te_-rtt_ar}- mrne-:_ls'-9;7.l-j3n¢‘?{

s Eample 20 -




B '_ Exarrpl e. 18 oog trr -,f unct b onal hydroxyl -ter . nat ed pol yoxypropyl erie et her "

wist R nunber aver age. nol ecul-ar ;wei-ght . of “5000: O (procured from Pol yet. her
Departrrent of - T anj in- Petrochem cal) and "5¢, Raney ni ckel Cat al yst

' '-prepared in. preparatron ‘exanpl e, 3 are added: irito a: O 5L hi gh.- pressure ’

'-___.'reactor :The ' hi gh presSure r.eactor’ i.s-purged wi.th '-; nrtrogen and
:-,hydrogen -vuth a pressure of .0: 4NPa for 273t rrres Approx 8L :

di.rnet hyl- am-ne (:under. ‘st andard Oondrtron) i s added" |nto t he - reactor vvrth :
-agitatiton i - and hydrOgen iis filted i[ito the reactor by re2ul atrerthe

" outl et :pf essur &mypo sft”é‘étateé‘)ﬂolyﬁd’ér ‘Sd’FeH“lVdrbéfdb%mf'dgd @?{?ﬁaas(tl‘%'é‘e%lj
- .ratio- of : hydrogen: t.o hydroxyl: groups ‘i n. hydroxyl.-t er i nat ed.

bk yoxypr opylesdibedtmeranipis HbthEiTeThezeripiat by Rnaesireekebehtatst d premirecsn

i .,terrperature at '200C and  mai nt ai ned- at - theterrperat ure -fOr 3h, and the

.- mexi ium . Tthepreptiagonr gaoplid. | Bycavelyathgt ibisgBErined thaTthe tcrtelaautlm valee i .
".";-exhausted slovrly and the 2as’is-absorbed witth wateér ‘and then the -« . .20 7o
react i-On ni xtheibketained dnodedlasr(aeﬁnmolro the’ colihersrpeaﬁpolwhmaj«toboles 9%2. 24\&&% t ered i n‘ L

,het state t.0 separate the catalyst . ‘and- li.qui d mi-xt-ure -cont-ai ning- the

Lpr odUct iheanldltﬁﬂJsellbcMﬂ(\td;ﬂ’t&tra@ aﬁmaﬂsf%%ad%to a. three heck: flask to..
.. conduct " reduced - pressure d| str I I at I on at 105C and a NaCr ntrr |- degree of
3 -\--0 08lVPa for 21) S - e : .

Example 21

: Ammo termmated polvether is prepared b\ the method same as the method

descrtbed in example 17 the drfference 1s that the ammoma Qas is replaced w1th

.. 10 ,' -ammomacal 11quor B\ analvzm0 1t 1s determmed that the total amme value m the

B obtamed product 1s 0. 62mmol/2, the conversron of polvether alcohol is 100wt% and the.-;_

IR _'sel_ec‘tlvrty o_fprlmary amm_e_irs 9__7.43_wt%..--.. vy

| o L Above the preferred Examples of the presem mvent10n are descrlbed m detalls but S L

s ": the present mvent1on 1s not llmlted to. the detarls of the foregoma Examples Wlthm

- '-v.‘_.

o ;"the tecthal_ cdnc‘eptron of the‘_ prese_nt_‘-rnventlon,' the_ techmcal? solutron;of the present- V 5- .

 invention may have various‘modifications within the protective scope of the presént. ;- . .7

T linvention. vl el ol

. -'lt;'should 'b'e':hot'ed‘that th’eiconcrete;techn'i.cal characteristics described in thé.- -
: 20 . foregom0 examples can be combmed m any approprrate V\av under the condrtron of no" L

' conﬂlct ln order to avord unnecessar\ repetltlon the present 1nvent10n does not ORI

KA describ_e;the.possr,ble _combm_atrons. R



so as to obt ai n the pr oduct O‘ am no term nat ed pol yet her By anaI yzr ng o
St i dEtermned thatthe .t ot-al. anie-val.ue i:n.the obtai ned product le 06
© L amol /g,. the "-..°.. -conversi én: of - poI yet her al cohol is: 100Wt% ‘ Col e

- “andt he."Sel ectrvrty of - terti aryam ne is 95 85. wt %. Exarrpl e-19 -, .

< Abino- terh nat-ed:-pol yether is: sprepared b\ ‘t he et hod sarre .as; “t he: et hod :
.descrr bed i'n exarrpl e 7;1_ ¥ the-di fferehte |s-_t;hat the . Raney ni ckel -Cat al yst-_'-'-
s, prepared iin, .- 20t he, preparatr aon exarrpl e 2: -By anal yzr ng , rt
--'determ ned: that the total “amine -value,in. the: ob ai-ne
0. 54rmel /g tﬁé“ltférfb%?’éﬁ“t?ﬁesd’ff”}qur‘g‘rsét“dét‘e“&%dﬁbj °pgT 1835 ﬁs&tl'bxéls forgas * g
__‘_.'the selectrvrty of. tertiary amine is 9.7.-13Wm43.. Eampl e 20" selectrvrty "
- of "pri ngry . dh¢ ﬁenblgat@rsztemt%lsobevthAtﬁlwehtqféhweﬂreetrné%rEﬁain@s shpll plpe
",'z_present invention“are descrirhed-iA detail's: but the présent: |n_vent| on i's. .
© not:1imited beoleemed @Isetbep@ger@rdlspheedfhyrtbgmemglt Evemipines. 'Wthin:- < the
:,",-':_“_technl cal conceptr -on . of . the;"present i nvent’i on ‘the. techm cal’~ sol Ut on: of
ST the: preseht invention may’ have Vari 0as' hOdr fi catr onswit. hin the '
'-prot ecti Ve scope of the présent nvention. -. 1t shoul d be noted that the
_'_.=-concr et‘re' t"echnr cat char act er .str cs _desc“r -|-~bed 1 n th CI al ms :




A NEt hod for pr eparr ng am ne- term nat edPol yet her by cat aI ytr c reductr ve_e e

‘anipatj on 'O - pol 'yet et . ghycol™ii n" thepresence -of ~hydr ogeny . l.east -'one

and- T he amlandtao:htalylsymeogﬂhOd @mﬁlsasmmqliomstmst t heai.nount. of -

l"_."_'ar nl natl ng agent: . -and: a.-Cat- al yst ;- the rethod” cC]VPflseS t he foI I owi.ng. steps
S |n the pr esence. of’ Raney catal Yst contacti.ng -pa yet-her. al ycol -
' -havr ng ER nurrber aver age n'DI ec ar - wei ght' “of no l'ess. than t00. W th- at

: f';I past one ‘ar ni_nat’i_ni agent .. and hydrogen rn .a reactor.to proceed
-._:'cat al yiic: “Feduet i-ve’ amnatl on T.eacti-pni and cool [ ng dowrt bt airned. ™
reaction mxture to.25-60C. ... renpvj ng unr eatted gas i schargihg the

" ‘réaction +hi%dalms - - and rermvr ng Wt er.,” resi.dual - ai ni natr ng-agent and: Gher S
- 1'ow: boi lrng by products f1om'the: reactr on’ m Xt ur e reduced presstre*:
distillation, .- Sé 'ﬁ%’fht)%f%lﬁfe@iﬂh“%‘lﬁ‘lﬁ@ t%ré‘r"lﬁt‘hlatoe\fﬂl?{)l;yé%tﬁé‘r’c reduetl"W’terel n- the ,
2. tvAnpunt - efi t he® kaney. ni gkel **.cat:al yst " i5.:2- 15% of .t he "amountof -the >, ¥, -
. pol yet her glarrumuob)ﬂfnelvgth@r glyrtorhen tam;tmtncopf h\rrieoamatéftaistrrgleagewtmg 996111 5 20"
" t1mes;of “the " . anbtint.of’ hydroxyl groups i-n’ the. polyether: glyeol by m)l e

E

-Rydr-Oxyl-4r oupS:in the-pol yether : gl ycol by ‘o] el 't he Catal yti c reductr ve

" .-.-'am nati ofs . eacts me presem:epdmaaod @ttalyst, tcentpemgtpuheth@f 14 @0 h2E0gCa and a-pressur e" '

" of. 8- 35]\/Pa far’a:pericod 'duration:-of:l. 5:8h;">- the Raney - nj ckel -~ catal yst |

. eonprises: Nlnuhﬂber-a@dﬂibeh@dladuldvlwdﬂg:lﬁGﬁlndﬁ)l’&sith@t I(llll\arlth Aééaghine’ armnab”ﬁrgfa@@t Raney

o ni ckels catal yst'.and .cab-cul-afied by et'ements:t hé” cont ent~of N "i's tn -a .

- rangeof .- - A dr%@é’rfl%)atr@é‘ct&%?bﬁﬁ%ecﬂfatdﬁlnc'réddcflv@arhﬁﬁhﬁkﬁrr@ﬁctr%n 240t % and the

'»_",'_content of netal Mis ibn -a'range of 0'-.5:5wm.i%" ‘and- the metal Mi's*-

“one: tWO. or-thr eg. .S edo%\}@tt rlerd(}%hnﬁ?ﬁtgé’t moc Temoving unr%@%d@gs hod

'._-j-l-_,ac,cor dr g to cI a m-1 yet er yco

dlschargmo the reactlon m1xture and removm0 water resrdual ammatmo agent and AR

..T: -

REe h _.":polvetherl.clvcol by weloht' the. amount of-the ammatm0 agent- 15'11;3-20 trmes ofthe SRS :

).,‘ .,.,_.._,_4_-.:.

L amount of hvdroxvl groups m the pol\/ether glvcol bv mole and the amount of

el 15. . hvdrogen lS O 4 13 tlmes ofthe amount of hvdroxyl-_oroups m the polvether olvcol b\ :

L "mole; the catalvtlc reduct1ve ammatron react10n 1s conducted at a temperature of

S l 70 250°C and a pressure of 8 35MPa for a perrod duratron ofl 3 8h

LG the Rane\ mckel catal\ st comprrses N A ,':'and metal M based on the total weroht s S

' of the Ranev mckel catalvst and calculated b\ element the content ofNr is in a range of' i_:-"l- B

-x,,.

' 20 - '580 95wt% the content ofAl is 1n.a range ofb 20wt% and the content of metal M 1s m a . o

L3l e

. .ranoe ofO < Dwt% and the metal M is one two or three selected from Cr Fe Cu and




follomnng general struotural‘fornula (a) or (b) 0 - in fornula (a)
Fﬂ Rand R: Kaf & lndependently sel.éct.ed’ frontllnear or branched
- di val-ent - allphatlc groups’ with 2- 4 car bon' atons,,ntls 6- 115: -n |s 07115
- dnd the suma - .- mand. nis-4-116; - CH2C5R2. (:b).. “i-n- fornula (b) R s

-ﬂvselected fronthydrogen and li'near “or “br anched. allphatlc groups

_-ihaV|ng 1-6 Carbon atons R2 and'RlaretndependentlyrSeleeted frontltneaf 1B+5"g
-'abranched e a e Bk ' . - ‘1;_;

'n

3_- e LT 0. dlvalent all |e gr P hav1n 274
" “.carbon atoms 2rtrTth’“e§l§’d‘F°%§“P&t‘l ‘é‘“@‘?l *nf%tl!etpﬂﬁsﬁ gycol T ﬁas tﬁe R g
i m-and“f i §.1-.1156%: ) Ta . The "Met'h=od" accordlng 10 clalnt““’whereln the
ani ro- terntmbﬂedmﬁeﬁmeﬂhﬁvﬂh@sﬁﬁmémﬁéMthhng general structural -fornul a- (C)
or (d)yi - 5-in: tornula"(c) "R1:*R'2: and 'R--,"are’independentiV selected
frontllnear or. branchef 7= -vjlvalﬁnt.allphatlc |rouPs Wit b -274- carbon
atoms:, R4 and: R5 éleRh d@ﬁt|h_?R. . |fferent I PR 3

,f:v—.'

PR '(b)'"-:--_- .
P ‘in formula (b) R is selected from hvdrogen and lmear or branched allphat1c groups,-' RN

havmo l 6 carbon atoms Rﬁ and Rw are 1ndependentlv selected from lmear or branched.-."_ .

.L

R R 10 "'dwalent ahphatlc groups havmg 2 4 carbon atoms m’ 1s 0 40 n is 0 40 and the sum. of'-'-- ::-'

E

1n formula (c) R; R~ and R are mdependentl\ selected from lmear or: branched

¥

. dtvalent altphattc 0roups wnth 2 4 carbon atoms R4 and R\ are 1dent1cal or dtfferent

and are mdependentlv selected from hvdrogen and lmear or branched altphattc groups

havmg l 6 carbon atoms ‘m.is 0 113 n 1s 0 115 and the sum ofm and n-is l 113




and are |ndependently;selected fronthydrogen and Irnear or . branched | -?djpg
' ahimhatlc gr oups- o havrn2 1-6-¢ar bon af ons” mis Q7115 n i§ 0- 115 S
and the- suntof nBand n- is Lo, A1y fornula(d) ‘Ris selected from

E;Hydrogen -and" | i‘near “or - branched allphatrc ‘groups havrng 1-6 . car bon- atons’ R‘f{;
Aare 1ndependent|y sél'ect'ed . fronllrnear or. branched: drvalent alrphatrc I
“*aggoubs havrng 2- 4 carbon at'oms: R4, and R5 ar e |dentrcal ~diff.erenty ‘

ﬁitollmmr@ ‘st eps. -

“..-and- are” |ndependently sel ect ed fronthydrogen and l-i near or branched
?;;alrphattc gr-oups’: havrng,_l 6 carbonRatons ki i's 0:40: i s.0..-40: and
- “the. sumvof. m ‘and . n.d -—{o %iﬁﬁ "N = The ! nethod accordrng, to cIarntl '
. wheréi n-'t'he - Raney nijc V&S

o addlng ternar.R quat.ernary, or'‘quinary all:oy. powder.

iﬂ“eonprrsrng drffe@ent___t@eﬂp
~Under: vrgorous agitatio
' perrod dur-ation:of 0[5, 5h,.

ﬁ;btenperature O 50L1&ﬂ@7:OR§an§ o, duration: 'of. 0.5-5h-"t daéti-vat e,
wherei.n the: @oncentratr Of" sodr-um M droxi de’ |310 40meA -the anount of

iat &, tenperature of145-100C for-a -

o sodi Um hydr-oxi de i s":1-times of-the weight O “the alloy poder:-.:b)”

standi-ng: 't he. mlmdmmelaqbt alisediddny fdreRydrbdon dn@ lipedrar ﬁfaﬂcﬁehfél@ﬁaﬁlel’gﬂﬁip§m

“'fmhrte ~Floccul at'e; washi ng bl ack -preciipitate - Wth: warm wat erfor. several

tinmes: t o nenffalg ltycarsﬁgatbrh§mo%§lR;'aga'Mdeéﬁdeﬁﬂpygé&élﬁfrorﬁﬁlh@d}“dr bifaRéhed- _5

‘.ftrnes to obtai n. Raneyni-ctkef = cAtaIYsr neEXt-stori ng.t he: Raney-ni ckel

g-arnrnatrng agent 1shse

o cat akyst” anh&%l@ﬁt%hﬁﬁa*&@r&%ups having. 4%91%@51%&11@ REdM: @'drﬁr‘éeﬁ‘r’b‘ﬁpfifdﬁ@rgﬂﬂ“ sesNi .

A and Ll eral hergln.~ the: ne al. M-+ -ane.t-o::drihree' sel-ected rontkpf:?

Cr:Fe: @u I ﬁtrddargﬂde F&ttl %l@(?g ﬁﬁﬁ%&gfog?rha al}ﬁ%brgdrrgr n%h%%%ﬂt?c r%odd}e

. et-hyl-ar _m ne, . I lmeg?{arg{)(nn%ugr?rs i ig 0s 96 n 158 4§E%ﬁﬁ1%§um 8%%%%59%"1 ll?bm ne g

'.dlrsop_opylal e and cyc

4." "The method according to claim 1, wherein the Raney nickel catalyst is prepared by ~ =+ .

T the method 'cb"mpr'iéina the’ fouc';w"i'ho s't'ep's‘i :

-:"-addmg temar> quaternar) or qumarv allov pow'der'comprié'ing di'ﬁereh’t’ " E

M components mto water solutron of sodrum hydroxrde under vrrzorous a01tat10n and

POV i '-.:.\ -

: ='%";'ist|rrm0 at a. temperature of 45 1000 C for a perlod duratlon ofO 5- 5h to dlssolve

*the allov powder then reactmg at a temperature of 30 100°C for a perrod duratron

’:Of 0' 5 'D odlum hvdroxrde is. 10 40Wt% a

SR j'."___the amount of sod1um hvdromde 1s 1 3 tlmes ofthe welght ofthe allov powder

..‘.

by 'standmg the mrxture obtamed bv step (l) to separate the supematant whlte

o __."_ﬂocculate washm0 black prec1p1tate wrth warm water for several t1mes to

lv-.l

- ""_'-".neutrallt)-', 'and then' washmg:wrth_anhydroug :e_thanol_ for'2-_'3 trmes‘-to,obtam‘Rane'y,-_i:_ )

. ~ . .
A -

' whereirl. the alloy powder-comprisés Ni, Al and metalM, whérein, the metal M-is. -~ =7

""" one; two, or'three‘selected from Cr-'Fe; Cu, and Zn:wo e

T®; prepared:by the ‘nethod conprisi-ng: the ﬂf_~
|nto wat'er " salution: of. sodrunthydrOX|degg—

te drsso M@ 't he: alloy powder then reacting at”a“;?i%

" nicKel catalyst; next. storing the Raney nickel catalyst.in anhydrous ethanol; -~ "= 7» .



f_"'_.The rret hod accordr ng to clarm_'f.:ﬁ"'l wherer i the armunt of hydrogen is :
.contrek] ed .. regur atrng the pressuree of: hydrogen Fil ki ng ‘into-the: reactor
© A thed range of 1.5-8MPa. The: rrethod accordi-ng t.o claim 1. W]erern ‘the

_..‘,;reduced pr essure di'sti rlatron 1S conduct ed at a, terrper ature Of: 100- 120C

and a vacuum degr ee’ O° from ---O ©8I\/Pa to 0 1M Pa The rret hod

SR
Wi -




