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under nitrogen gas with stirring. At this temperature an exothermic reaction sets in, so
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exothermic, the mixture is stirred further for 2 hours at 160°. It is then cooled to about
30°, 133.3 g (1 mol) of 30%, sodium hydroxide solution are added, and the water and

55 excess ethylene diamine distilled with vacuum. The mixture is then heated to 110— 55
120° and stirred at 10—20 Torr. until weight constancy is reached, on which 162.8 g



Exanpl es of the production process Example 1. 92.5 g (1 e.w.) of

pol yepi chl orohydrin (average mw. 1530) are dissolved in 240.0 50 g (4
nol s) of ethylene diamne at roomtenperature. The solution is raised to
[err] 50 under nitrogen gas with stirring. At this tenperature an

exotherm c reaction sets in, so cooling is applied to keep the tenperature
bel ow [err]. \Wen the reaction is no |onger exothermc, the mxture is
stlrred further for 2 hours at [err]. It is then cooI ed to about [err],

9 (1 o he wat er
and 55 of emﬁesaretﬂwdeemddt@mtm 5&5 gtok hllleaptr;manlhe sbaiﬁmmbndtshe mxture is
t hen heat ednctmit@ﬁllqmdpaﬁeﬂ[eem@e and stirred at 10-20 Torr. until weight
const ancy Iscﬁutmn oﬁﬁ is-c oroh rm o formu(l)a%g‘g{ v'%tlzr uslel;vlvllc;gl}igd?uso‘;é ggll:ie(;‘;:
1, 34115058 18 hours at 65° to the end-pomt of the reaction. A viscous solunonrl-gﬁ fw ichlcbrpi due sar e
obt ai ned WhiigB0goREveShisait afidcab bgreadily kilied WithCiays kddive HaRogamaisum chl ori de and
104. 3 g of stﬂlﬂq,uﬂt’tﬂanpdh sired srengtham ne, - A solution of 9.4 g of the

ve; rat th tan

SR s e T P L R
8 41 (M)

18 hours atthe|redctidn xmmich!eesaﬁtchpﬁemdaty iftfeade Ia&erraeaetag@ﬂhas feadtédS @RS sol uti on

remai ns whit ‘@bﬁwssm?&mg eaewéea%%la‘é‘tbﬂw&el Hielpordugtscvehich neinet pp dibeedr eadi |y di | ut ed

wi th water "0 fHEVE, m&m Sggﬂ 48RS e llfPhASlpSleugnol N The
corregd quadcest Wieh %8s dasledl Qthx &3Sy is hdvBablel E‘ﬁxrl’dﬁéSI dugs fromt he
first st agetlml‘énetdﬁvempralmes Sratafhﬂ IQOh-aZQ?I tmd@ Initmgeo,tuylding the pdlyepiciamasl a (IV), 1S

det er m ned BtemPCfat“F?a? alt“P‘P%M if necpspary wigh the E‘#P eXEF-oss| i nki ng
agent of f %‘ {;tﬁﬁi (5& @g{%@gﬁtﬁa eﬁc"mﬁf lfl eaction mxture

does p®t amaﬁeest )hth@@d’r@aﬁgvﬁl&Qfonﬁ £ iR GQAL anldass Bfes?eﬁttx@d, Weyj | e too
much crosslmamnalngreagmt Alseafdu.it, axomtensa@iambtneasged\vhktldd&reptrd;dnqc@fs whi ch cannot
be dil ut ed “iR¥ af?‘;o ucts h eneous so 'Eé‘ hbe f ound
dificut s Rl RN SHrhE R B e S TPage of the 15

process Wh&)ﬁleﬂstAd Sat@lodbbe Slis Qg [ Rll@ved kfthc taaaa neuve 'Qhd Wﬂlr@hlrd‘deaSOﬂ5 it is
advi sabl e tagoat pf it tstrbtem:i_@dé’t' msﬂllemaydnw@aner wlllbhqerossmkwata@tsatc [err] under

ni t rogen, éqzﬂjﬁg h as ecrtgﬁng one % F&‘HW“? th syste Wmn% lsoggxt;% IP&I S tenperature
IS mai Nt ai [ekke o orBlks GROLiNg.

tir e ou@-to n; ﬁﬁ&r@x proghtés In this
vari agt nodien. of operatlon of t he process a great er excess of et hyd ene

diamne is pregent t hrough nore @ﬁmble,@s the entire process t han in the node

e di
of opera- 4 mo qlgg?ﬁ gﬁ'ft%t om t ﬁqggﬁxrewﬁfggge)'ﬁfon m&t’ oélr<l I‘Z‘gm the outset
t he total Fx i Bw ?é Wight @h&nb), 8SNYE of ia result, an
i nt er Akdi atdee mblhawedswhmvdnastrs ais$ gbiendnmﬂletgnrrﬁealmflmf ® 6fdiqiiith bmly}g i s39 or rred

Q her fi naletesia ct S r.m n he j nventi on be o i ned in anal ogy
with the prg %ﬁlgg E}ﬁ i)[ @EI d‘ﬁr‘ﬁ@;h @Eﬁﬁgﬁt ki ng agent of
forml a (I\Z}ﬂd OF 1 5ours at 65%h1ere§d- ateadio bpoteous Jiurisn agemtedl s allowed to
react 4@|uantwlicatonwisy0‘:aladwtstnhstamequdneddxlyz&twmmtwa@f it is deternmuned by
prelimnary trials. Water sol ubl £.Cro slinking agents are added directly to
the aqueous sqlpbkiOme0ks o L0 € ﬁgaju % EQhpR b 6 meREb R sgd &S0/ Ving in a
sol vent suUGhceaSf &éialai%ﬁk ag:;b?ioecEMed)ﬁhl e&mﬁa@neaaz bi,fand E:éagréey.st emis

non- hormgertmwamtd vusattﬁelsw pltIGo enally it toHhe sm;ctsedr@dqugmtmmy righyr oughout to
ensurésumf i0; (%"g rgﬁrﬁ%elrts@%&_geo water as givi xample 2 is added

30 Exanpl esammﬁ?-’s Ghydrdchfridthcld 9 rede) el hﬁ&e%ﬁm& {Adel age mw. 1370)
are di ssol VE@n #.5¢g £Ta230€7,, Gudods OB Jof i bisltidrbhydrene fobrtiila@Vnge diedr 0OM

t enperat ur eﬁndrhw%’rm\?éﬁ‘éforéﬁh%ﬁdt Wdrklvn‘g/ 3 pplution vohish canj Yodilutedwithx anpl e 1,

a31dyg syystpep fle iy stphilzpd by35 50 due are

fol | oved by‘”"ﬁ%ﬁ% .ng e ue :
obt ai ned whi ittt B nidlle AEMiR AhObdiSe BB Bli@ioh f8ope o34 5 g of liquid
pol y- 35 atelred & m°f:Até:msimttavmrermﬁohﬂleielgftﬁg;ttohgnﬂcem gﬁuefxl n 11. 5 g of water
is i with elgsgg,age or ik @ngﬁP uchfs updhanged; glreslapeor ohydri n of
f or rrutg (1 \75“’“"‘1% ORI ﬁ%&gﬁﬁ’m{‘ ¢ PH IFEPYE P3P 18 hours at Perr] to
t he end-point of the reaction. AE,téyn;;Qqus solution is obtai ned 40 whi ch
cont ai ns 30% &tht ireagtios istystriad o with dn excess efadosilipkinlf dgaritab IncExaiplh 3nat er .
40 Exanpl e byt in order to obtain a product which is stable in storage the reactive groups which

have not taken part in the crosslinking reaction are destroyed. 42.5 g of the 199 g of

60 residue obtained in Example 2 are dissolved in 137.5 g of water, the solution is stirred 60
at 30° and 16.6 g of finely crystalline maleic anhydride are added. After 4 hours the

clear solution is raised to 60°, on which the crosslinking reaction begins, After 20
minutes the thinly liquid solution turns very viscous. It is cocled to 30° and 17.6 g of




The first stage of the process is carried out as in Exanple 2. In the
second stage an excess of crosslinking agent is enployed which is not
conpletely reacted, and the reac- tion is carried out at a low pH to enable
it to be suppressed and term nated at the right 45 nonent before the
formati on of an insoluble gel. 45 To a
solution of 8.5 g residue in 11.5 g of water as given in Exanple 2 is added
sufficient 3096hydroch|or|c acid to reduce the pH fromthe initial value,
11.6, to 7.65 Then 4.5 g of a 30% aquedddL @8l ution of the bis-chl orohyérin
of formula (1V) argaddrebsandiphitCirddildib Qeshtsy e tQfivd BoubP Ve iRthe bfilelc] - A
Vi scous sol ution whit eddicaiaid Weouslistothigedabled sbitivi G)s obtamcd wiadhetin hcﬂaoﬁkg‘e:&bdm It is
of pH 6.8 and contddytwidonsenct i ve substanc i S stabrlrzed by -

adj usting the pH t f(g“g; l‘f’_‘}g? ‘(’:t"f ﬂ’éﬂ e
alkaline with sodrgpous 8ol 591 é&{],] QL gye er"éaé ed 4t [err]

it turns into a water insol ubIe gel after a short trrre After storage for 7
weeks at roomtenperature the ppeduetcsdsciaehangedy-afer one 55 mont h
at [err] it is an insoluble gel (in thisi{tinme the pH decreases to 4.5).

55 Exanple 4. The reaction is carried outt wth an excess of crosslinking
agent as in Exanple 3, but in onerf‘O-tﬂizeg;/aiCﬂaﬁ product which is stable in

OCb

storage the reactive groups which have nqj, takegw part in the crosslinking
reaction are destroyed. 42.5 g of the 199 g of 60 resi due obtained in
Exanple 2 are di ssol wawh ihB debidel. degrét 0P brolBHkRE is réabRd 8 kddtioP R bickenShiivy 1ed 60 at
[err] and 16. 6 g efdifanpédodiug hydsdged sulphie oneledpubledmddyidl(M)de are added. After 4
hours the clear solution is raised to [err], on which the crosslinking
reaction begins. After 20 m nut#é dde4Ela¥nEgod i ed'segl uti on turns very
viscous. It 1% cooled to [err] and 17.6 ¢ ?f 6 10
1, 341, 058 6 sodi um hydrogen
sulphite are added to destroy THE ek i HAMbl e bBAd in the maleic acid

radi cal s. A viscous, storage stable sol Léd i's obtained which can be
honobgeneousl y diluted with water. The cour: se of this reaction is probably
as follows. proportr on of the amni no SExample 5grouas in the oI yet h ram ne

added onto these éﬂ id 2 arll Bidide€
crosslinki nglds rescdhdien ichieide e&Cthe Gtﬁtun@pdl)}reﬁl&ﬁmott@:frfn ipyf thgtemaddlmt wetglnt,of 15
sodi um hydrogen s GFts“ﬁin erosglipkingpakeg) almslne tfﬂ‘g‘rwf(t Rg)procesg) For crosslinking in the

10 [err] Exanpl e %];,D disy tgh %‘t&ﬁttﬁ‘ h9E¥AR 264 20090)
are dissolved in ?’iﬂﬂ m&?hitg@o %%‘g? et %f e triam ne at room
tenperature and react ed as descri bed |nExEnra Ie 2. After wor ki n 4g as in
that Exanpl e?20.6 g 8%5 &&stwiye palyepichlproBdrim 2. m°18> r e0
Coai um enfort do.  ALAPRECTRR S SRR i Shorl Tt by e o2
wei ght, 15 ext enspy,ehqed@soluionlor B b &5hyﬁuxﬁ6‘f30thﬂla ateraa 8dd afd Bg@idf t he
process. For cr oS Sure n:kqterdgo rhnertdh:emsbcmdursataﬁg% Tht nexltpg@dqguﬁtsolc@nc@emrdr ssol ved

in 20 times fs V\é? eEv gggi%foun F@dlb’én tria us 1n ﬂnsjEm ganI Eescducel ght %§f
triglycol di chI orrﬁqt;el 0 1 h
pol yepi chl or ohydr iifkifgg wn@&&}u@ﬂﬁnﬁhs&smmgég@bﬂ&?a?m 0 la y : 0 of

di et hyl ene triam ne at roomterrper ature and react ed and wor ked up as
described in anpl ti. 9 of
voer 12 or o8 cab el Sl Sl T GRS SRS oot D
of fornmula (I1V) arme dls&ﬂdneﬂh@reﬁﬂt)(or 20 tisues it@aetseslsequeutyhl& LﬁfbdetqﬂO:piQt for 18
hours at [er r] Thehlprelydtﬂt is igtied ovith yasuegn | Tt dagk browm resiilysdefpgnounts o 1993 act i ve

is first acyl ated tops%gﬁjﬁ%{%&é{jﬁmﬂg&?ﬁgﬁgGﬁﬁdﬁ)ﬁﬁi‘sﬁﬁf gg% ups are

U

substance angy ?‘ﬁ rfgg%rpr"&r%mh& ey Saeuy 693 g (0.75 mols) of epichlorohydrin 55 25
The excess amount OF THI RbchH BOBCtiS kidiThedtn 39 3 rners)toh UiRth{iR W fhe GRR0R €
reduced from 412. Genperprbrerand she sélarior Dalsed tol 002 udderfitragyn withstisringefnsis tdat

substantially | es@efe‘tlﬁslsﬂﬂé‘gm\g?ﬂ ekwph‘ascwblgbeam do that thiempereiad st age

does not excee reaction 1s no longer exothermic stirring is continued
of the pr OCC3p- for 2 hours at 100°. After cooling to about 30°, 100.0 g (0.75 mols} of 30%, sodium 40
hydroxide solution are added. Then the water and excess diethylene triamine ar dis-
tilled with vacuum. The residue, 211.4 g in all, consists of 167.6 g of the organic reac-
tion product and 43.8 g of sodium chloride. 7.6 g of the residue are added to 12.4 g of
water, 11.4 g of a 30%, aqueous solution of the bis-chlorohydrin of formula (IV) are
45 added and the mixture held at 65° for 18 hours to the end-point of the reaction. A vis- 45



Exanple 7. 30 92.5 g (1 nol) of epichlorohydrin are dropped into
40.0 g (0.1 nol) of polyethylene 30 glycol (mw 400) containing 0.8 g
boric fluoride etherate in 40 m nutes at 60-700. The m xture is allowed to
react for 20 hours at [err]. Subsequently the unreacted epi- chlorohydrin
is distilled with vacuum -The dark brown residue |eft amounts to 109.3 g of
t he reaction .product, which neans that only 69.3 g (0.75 nols) of

epi chl or ohydrin 35 have reacted.

35 The reaction product is dissal ved P80 g (3 nmols) of diethylene 7
triam ne at roomohesmesmis wbainanehitth@n@iad sk, QRive aibsatde ol s eliliit]lbld,lﬁiﬂler
nitrogen with stwatering. At this tem perature an exotherm c reaction takes

pl ace. CoolTng 1 5 agily,at,50. Hah,be ek Bath W Gl B Tl 0 drert-
Wien the reacti g dobindl Qo It{g%li(l% RERRoRdS] &he;artfnd & n%i" REI 5 for
2 hours at [err]reachfitf@r23thoms aenigo-4+-b108butvaduer s applied Go dlsrgﬂ(etbnr?aﬁtemxs) of 30%

sodi um 40 hydr oshlo YdS'e utign are ded [ and excess

di ethyl ene tri amrﬁke gﬂm @%Jggﬁﬁ az ﬁﬁ‘iﬁ*ﬁ’]‘”ﬁiﬁéﬁ?’ﬁﬁ%‘ﬁa nd gin
all, consisps ofp 1utlmeﬁtecgarlw @QGrrent biQHitrdRénOH ucstmagl s 8 g 10f
sodi um chl ori de. teﬁ’lpﬁa e@ti eiothanﬂcasacduaalas elaralikdeoblmplsfhﬁghddgpl@tfpm&af 11.4 g

of a 30% aqueousP 14(9? ﬂlﬁlfsac’t*ﬂﬂll 0 : yiyrd are 45
S "and he RS B PO AT BOAIL R RO o 1
reaction. Asvi S'wn:l*ﬂ cuum, The 3100g0f residuc left consists of 2223 g of polyetheramme and 877 341,1858
7 cous solution s’ds@bmmhheéh whi ch contains 30% active substance and is

el sot th fesidue .6 30307
dilutabl e with wateh solienf ?'lg § Tioidus i a-si?w ‘gada?d and nmxt:;9 |
30% active su@ ance & g8l to
err The m xture is 205

epi chl orohydrin ZEESUE0R i’yﬁézl

contai ning 2b g Ofain&DwHidh ﬁ;&aaﬁ;l umfabldememar ate at

reacted for [err] hours at [err], then vacuum IS appl ied to distil the
unreacted epi- chlo at the
O eronetn AR BB BT, 0 T e
in 618 g (6 nol s)mﬁfmndlsegtdﬂwnen&ﬁdoﬁdeamme 'alie dhifQiNid redtted 1dd 5 hours atpemoat ure and
the sol uti % heaefdebleh ac ef) epichlonehydsint is diftillad witlp gasupmy/ Tthi reaqtion Ptong

Lhi's 10t amper afgF SERhEL %’téfz?fssﬁ%ﬁ,ﬁ?’?{f i ey

applied to keep eer t&mthaos%ﬁlﬂdan Fms&ﬂl)(il%° fh mﬁ“fah@amﬁ S no
I onger exot her m aolﬁdges appke‘dus erevest b txbﬂl&dncfrwcﬁdnﬂéadlﬁlg) fo Qteﬂnpnmme atre{ser rj] On

Lt

cool i ng to ¥bout to[ad 1"8°tmll leffge%%l%d Smglflh dorsy| ut i30n
e ated Tho R T A O L Eha

Wi th vacuum Thedl r"ﬂiilr ueedn@, dts 16 Q5654 sup it Biloride

pol yet heram ne anvd26197g6ipolsleﬂn k. SOdI um chI or| de. A so ut| on of 8.4 g of
the residuebin 1 IBIPH ofjhe 06 @Ff re3cion #iL S soldbti on
of the bis-chlor gnﬁq“ “Sf tgon"(l ‘% Qﬁﬁ% L SPHES" r eact ed
for 18 hours at w° acti edbssaﬁ&umms@Irddaﬂymnmmmlaﬂwateng 30% active substance
is ob- 20 talned WhIChIS readily dllutable with water.

20 Exanmple 9. 139.0 %oh( ml s ég?%rg th Pol dr| .0 are added pwi se, i n
30 minutes % [efi{sdpr%s %maﬁ te ater. 1&?1?89(& &%b&u (1 I"F8|
sorbitol: 30 nol ehl@ikhdrinakemi@tarederea c&@lfdraBEduﬂgt$°goméedd%lnﬁAtvﬁ &mni

et herate. The mni fienus ebtdingd whigtcontging 197/ Sﬂmuhsgncatand[lexe#% dihmable with watks er vvhi ch
the unreacted epichlorohydrin is distl Wi th vacuum The reaction pro-

25 duct is gbtai nedA&ac@nxﬁ&Ldlsgiepé&%@mg,s 208 e esiaict ol @Sind Rduc@nl Y 14515
nol s of epi chl ordxeﬁhysiagemf thapecessas 81 Bxamplt 2, 179 gchif 98t ane d.3igvf 4,24isg2’( 4. 6 nol s)

of diethylene trFigricHex o'ﬁ‘leqé @t reacon iy preompdished inol§ howrs pAiS8dy to [err]
in a nitrogen cufﬁeéﬁg’:ﬁ f?“é‘?’} Y‘”rﬂl Wg"me‘é\trf’? AEvEs F‘F'ﬁ‘g 'ébeﬁﬁitfqéjd“tfo prevent
the exother4ggic reaction l'eading to a EqmprRriat ure i ncrease 30 to ahgve

[err] Wen the reacTheomxnue fororedcgmgeset elxlotlfﬂegmmrsstxdubpi’tmg;:dlasdlecpwﬁumued for 2

30 hours at [err ];f 5/% ﬁagjin‘“ @ iﬁﬁr o clzsquéerowyl}aﬁ’em rr], 153
g (1.15 nols) of J‘S’Af,@" /f e%zm qﬁm#t’ééf é‘ﬁ‘ﬁ’éﬁmﬁfé’w thQeyat er and
excess di et hy ene triam ne di st vacuum he' residue anounts to
336 g made #p of 67 g of sodi um chI or Emmp!;nﬂ 269 of pol yet her am ne. 55
8 g of the residue obtained as the product of the first process stage in Example
2 are added to 17.7 g of water, followed by 0.2 g of the dlammotetraepoxxde of formula
(VIII) described below. The mixture is reacted to the end-point in 18 hours at 65°. A
viscous solution containing 309, active substance is obtained which is readily dilutable
60 with water, 60
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I n seconds are given al ongsi de. Paper Concentration
Product of stock % Pol ym ne SN Rel am nol C
Exanpl e 2 0. - 310 310 310 0. 06
290 293 245 A 0.12 274 276
164 0.18 - 263 281 97 0 106
106 9 106 0. 06 92 1,341,058 96 91 B>
0.12 .

4 se tasts, soﬁd conte t
83 . 74 gtma'flhg (\);t'l:;s Beré?zz ! the usede{'o:tg]cis were of?’l@? élowmg E:I‘xt)gor;fgo:?g%g 0 06
74 107A: unbleached sulﬁte s§ ue 65° SR, ad;usted JpH4 8 with aluminium 88
60 0.12 Gulfate;
1, 341, 058 5 B: :lil)’feacéed sulfite pulp, freeness value 35° S.R,, @’W%to(ﬁﬁléﬁé‘t‘tbﬁwr’éﬁnthe
stock used for thege nochahi e L b e
formation, s 0. 2?%.%325’5‘5‘%%@ “%&ip %ﬁ%&g}’ @fﬁ%@fa&fgwﬁggd :

conposi tion: A unbl eached _sul fite puI p
adjusted to

§ 4.8 with al B Tgienti a‘d‘“l’a “% RFFR
on ajy toa a y] ch

freeness val ue [ef&hé Hg%fééfxﬂa -ﬁ? hwtst wm Hed de ate;
70% bl eached rrechafm@:armm Ptdnp is axiéie f&ﬂé::laeﬁhoaurﬁbrtsanptﬁlm,acmmwmﬁ% of a
commer ci al chi na ctheapxili 7, freeness vaI ue pri or to chi pa cl ay addltlon
[ert] S.R Bxgnpl e B 1 *zng =y ﬁgﬁa%ﬁ‘i sg@ﬁmﬁ; . 105
A gi.ven amount of ﬁ h& YioBr a@a%er@ &G refdfiRR6 ElQrHr-
chem cal pulp 10 emabager lstbdk;‘thshbfrtcblymime:ﬁ@pwcesthgée'hluésdﬁrm asmmnteIest sheet s

=dri ed, condltloned and burned to ash. The ash content is a rreasure of

freeness vaI ue [err] S R,
ed suI1 e puI

tetention of filb P‘{E @n[:gng,gmgc leved W th the auxiliapyy, 'he
tabl e the retention 1e tnp corrrr%xg:maks]pr odtmtasndoscco th that
15° of the proar et _Aallpl e—2—ithe acuurru cottm —Gt v s—t+he—nunaper of
grais active sub- |15 st anc‘e ((9ch usi e of8-dol vent) lyetgntidhlaid as a
percentage relative to 100|g ofy gshe ajr- ¢y pager stgogk, tthe gfhker |col utms
t he percentage val yes bor fhe ash confent. Paper Concéntration
Product of stock % 0.06  pplynithé SN &Rt ani|nol 142
Exanple 2 0 8.1 .1 8.1 03
Ban I 0.12, 4.9 108 143
8.5 14.210.12 0 14| 2 10.0 100 8 100 14.3 0
10.0 lq.O 0.0 PD.03 12.1 11.8
. . 4
12.7 E 0.06 g13.1  ° d 12%4 w13 4 o B
13.5 12.9 0.063. 9 |The st.ack qsed 06 thqse iests mas of
0. 125% consi stency,{ and of [t he ofggl | oW ng %0 conposi tign:
20 D: 100 parts bl gached sl i t%%ul p| 20'parts lchin lay |(ar¥4g A)| and
0.20 parts Leuco- phor BS, freeness value prior to additions [err] S. R,
adjusted to pH 6.0 w Tlhe Suk -used for these tests was of 0.125%, consistency, and of the following
composition : 20
D: 100 parts bleached sulfite pulp, 20 parts china clay (grade A) and 0.20 parts Leuco-
f}:ﬁior BS, freeness value prior to additions 65° S.R., adjusted to pH 6.0 with sul-
c acxd
E: 100 parts bleached sulfite pulp, 20 parts china clay (grade A) 2 parts rosin size and
25 3 parts aluminium sulfate, freeness value prior to additions 35° S.R,, pH of stock 25
4.5.
The word “Leucophor” is a registered Trade Mark.
WHAT WE CLAIM IS: —
1. A process for the production of a water soluble, high molecular cross-linked
30 polyetheramine or a salt thereof, which comprises reacting a excess of an aliphatic poly- 30
amine which contains at least one primary or at least two secondary amino groups,
which may contain one or more hydroxyl groups and which has a molecular weight not
greater than 200, with a polyepihalogenohydrin which contains 3 to 25 halogenomethyl
groups, followed by removal of the excess polyamine from the reaction mixture by dis-
35 tillation, reaction of the resulting polyetheramine in aqueous solution with a cross- 35
linking agent to a degree at which a viscosity increase occurs while the reaction mixture
remains water soluble, and if desired partial or complete conversion of any free amino
groups present into the corresponding salt form by the addition of an acid.
2. A process for the production of a water scluble, high molecular cross-linked
40 polyetheramine conducted substantially as herein described and as illustrated in any of 40

Examples 1 to 13.
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furic acid; E 100 parts bl eached sulfite pulp, 20 parts china clay (grade
A) 2 parts rosin size and 25 3 parts alum nium sul fate, freeness
value prior to additions [err] S.R, pHof stock 25 4.5. The word
"Leucophor” is a registered Trade Mark. WHAT WE CLAIMIS: - 1. A process
for the production of a water soluble, high nolecular cross-linked 30

pol yetheram ne or a salt thereof, which conprises reacting a excess of an
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two secondary ami no groups, which may contain one or nore hydroxyl groups
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I ncr ea"ge oc%uggéﬁﬁﬁi sf’l tetp ng freeness va@% 3%59%6(?&5%“8&&0? almmm"i%ubl e, and if
desired parci ab%aﬂeaaedmieﬁmﬁcan@mgﬂ;sson éactad yulfite @ﬂp,aﬂthnﬁ%gbfoups pr esent
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table the re¢tention|effe@gk of {two goamer¢i al yggodugts igszconpared with that

15 of the—prodiect—oi—banple—2—Fherseconrd—colpmm—gives t he nunber of
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0.125% congi ml gy, and of the fOoI I ov};n ng nmposi tion:
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The word “Leucophor” is a registered Trade Mark.

WHAT WE CLAIM IS: —

1. A process for the production of a water soluble, high molecular cross-linked

30 polyetheramine or a salt thereof, which comprises reacting a excess of an aliphatic poly- 30

amine which contains at least one primary or at least two secondary amino groups,
which may contain one or more hydroxyl groups and which has a molecular weight not
greater than 200, with a polyepihalogenohydrin which contains 3 to 25 halogenomethyl
groups, followed by removal of the excess polyamine from the reaction mixture by dis-
35 tillation, reaction of the resulting polyetheramine in aqueous solution with a cross- 35
lmkmg agent to a degree at which a viscosity increase occurs while the reaction mixture
remains water soluble, and if desired partial or complete conversion of any free amino
groups present into the corresponding salt form by the addition of an acid.
2. A process for the production of a water soluble, high molecular cross-linked
40 polyetherazmne conducted substantially as herein described and as illustrated in any of 40

Examples 1 to 13.
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phor BS, freeness value prior to additions [err] S.R, adjusted to pH 6.0
with sul- furic acid; E: 100 parts bl eached sulfite pulp 20 parts china
clay (grade A) 2 parts rosin size and 25 3 parts al um nium

sul f ate—freeness val-ue prier—to-additions [efr] S.R, pH of stock 25 4.5.
The word "Leucophor" is a registered Trade Mark. VHAT VE CLAIMIS: - 1. A
process for the production of a water sol uble, high nolecul ar .cross-1inked
30 pol yet herami ne or a salt thereof, which conprises reacting a excess
of an aliphatic poly- 30 am ne which contains at |east one primary or at

| east two secofidary ami no groups, whi chhifdfP5&ontain one or nore hydrolyl
groups and whi ch has ;achml; L th

pol yepi hal ogenohydfdif Z\Aﬁps ﬁﬁco‘ﬁ’gygﬁisngm fo 152%(9& ?%g&eﬁ%%e@%gﬁogg?%plsora

foll owed by renoval Gf%thewmlcb@lsmmcduyamsmbnkfect paiyethbreminescherein @escnibie bndr e by

dis- 35 il asi Wa‘%g k ﬁﬁrchc ul 1 etherami ne in aqugous
Co it on wi (1 5 Crpga AT PUNRE byt Hp R AR AL tmcos )
i ncrease occurs whil &, 1l etlﬁcﬁ&iftniaﬁlﬂg PApét Wi 4 @OlinkeE poBkRéra atbdr@ing @Nd i f
desired partial orClioripk Slagn ¢ omdeted supstaraibllyeas yeréin decrived indppficaiop Exqmpbsent
into the corrgespordir sal tdfborm b ;GQ)(; addb lJ on of .ap acid. 2. A procegs
for the production ofg R‘If)l ru’fon % G‘c}éd xf'ﬁ{ed BhiREsakinbked4-40

pol yet her ani ne conghi6 Chgn S&IﬂiuﬁmldL@Ad|ayﬂ(ﬂﬁllah&f(ﬁﬂiﬂatd>ﬁsgéﬁtl bed and as
illustrated in any of 40 Exanples 1

1, 341, 058 MEyagggfpftIéLtIisén(b 3. Cross-linked

poI yet heram nes produced by a processg_acrerh 0 Caim1l or aim2. 4.
Wat er sol ubl e hi gh nol ecul ar cross-| Lekdedwoe A ADheram nes herein described

and as illustrated in any of Exarrplé@mif"réleéeph%lts 5 A met hod of

meki ng paper which £ QPE» U%Wkggmmm 5 i nked
pol yet her ani ne accopgiamng bg‘;ﬁ Btte, OF Sbelreth. R 2B ftitds, L Qadh] W2 APE rf,o ‘her ef rom
6. A nethod of maki ng paper using a/hmqys«slmankeet&taWI yet heram ne according to
Claim 3 or Claim4 conducted substantially as herein described in
Application Exanple A or B. 10 7. Paper nmade by a process
according to Caim5 or Caim6. 10 8. A floccul ation
or flotation process in which a cross-I|inked pol yetheram ne accord- ing to
Caim3 or Caim4 is used as flocculation or flotation agent. MEVBURN
ELLIS & CO, Chartered Patent Agents, 70-72 Chancery Lane, London WC2A 1AD,
Agents for the Applicants. Printed for Her Majesty's Stationery Ofice by
the Courier Press, Leam ngton Spa, 1973. Published by the Patent Ofice, 25
Sout hanpt on Bui | di ngs, London, WCZA | AY, from whi ch copies nmay be obtai ned.
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