0, 083,522 Description The present invention rel ates to a process for the
preparatlon of a.cationic am nopLastic¢ riesin and its ap- pLication to wat

t edt ment . Ami nopLastic resins are well-known andy w gdel y, %s
Accor di ng to US-A- 3,377,274, certain cationic amnoplastic resfns §UC

t hose described in US- A2, 345 543 anq,#'% F fgp, 079 may be used in the
clarification of waters containing sm anmounts of suspended matter. These

re- 10 sins are hydropy Id e y&d @minedd of il dehwides ofo "2 @ 8&ds for the

ur ea/ f or mal dehyde pol ymers converted into salt formwi th an acid. Certain
resins with @ rspiadidaPrg0osd td o bk hamibn dd10SEt Tesed d Dedand its ap-

FR- A- 2, 257, 548 have superior efficiency. 15 In an acidi ¢ aqueous
medi um t heselamato@mstid watsst Nrdatmeatt. form based on nel am ne or

mel am ne and urea and formal dehyde, suffer froma nmediocre stability which
beconmes déci dedly podvm oot &s tdmint argeieemkperatane v edehesus fe.
anbi‘'ent tenperatures which usually 20 predom nate in tropical or equatorial
rgmns Thi Gaer dsitteehi 1 tUS AT 3P Tl &F 4ag URDIUE? Tredt Ak 4151 Ged 0 i ke el t o-
day it fornms one of the chief obstacles to their commer-_ cial devel opnent.
Various sol ut"leérH’sna?\HE“beae‘n Hraifod8F ¢ ol AR oS A S b - T3s2pdrtial |y,

this maj or dlsa s, US-A-4,182, 839 oses to carry out a
partial net hy> A% %Oﬁﬁé“%t I‘{ﬂe‘grUhp"sh‘? e & 'lror’efg g o‘?Tcm E‘Fﬁ/ﬁe
resin rendered r{tﬁat Jionic n?’aeL ondens on with an no, de- riyvative;

however, whi 1€ KT %ﬂﬁ%r rﬁy %ﬂ#e ym%ﬁﬁ?cTen h$%etﬁ%-
|rrpr0vema|rbt %fn}shearsetrhWtﬂafPilPcaHFJLamﬂPepﬁg’ertzdehyde or melamine/

urea/formaldehyde polymers converted into salt form with

an acid. Certain resins with a sﬁecial composition, such
as those described in FR-A-2,257,548 have superior
efficiency. '

15 In an acidic agueous medium, these aminoplastic
resins in salt form, based on melamine or melamine and
urea and formaldehyde, suffer from a mediocre stability
which becomes decidedly poor as Soon as the storage tem-
perature reaches the ambient temperatures which usually

- 20 predomiﬁate in tropical or equatorial regions. This in-
stability in.an acid aqueous medium is well-known and to-
day it forms one of the chief obstacles to their commer-~
cial development. Various solutions have been proposed to
overcome, more or Less partially, this major disédvantagg;

25 Thus, US-A-4,182,339 proposes to carry out a partial methy-
Latjon of the methylol groups in a meLamine/formaLdehydé/
resin rendered cationic by condensation with an amino'de-
rivative; however, while this modified resin remains high-.

ly efficient in the improvement of the strength of paper



-2- in a noist state, it produces no eff&&%, on the other hand, in
treatnment, as the conparative exanplesog Acherei nafter will denon
Amgrher solution, taught in US-A-3,645,68412 <onsists in introducing
or in replacing formal dehyde with 5 gl yoxal. These am notri azi ne/ gl yoxal or
am notri azi nein g yxid ¢ forated dehty der d B5d 6 bt &f hedt yneker tpé conedrt hand,
close to neutrality are incapable of being nmade water- dispersible; but,
when quat er ni zedvatierh toieatiasd t s phicie, ¢ dib 4 heyi ae gux 2rep goodg $okobi l ity in
wat er and becorme good or- ganic coagulants for waters containing snal

amount s of suxgendef tar el sidemanspnats. (cf . FR-A- 2, 424, 234). These

guat erni.zed am notri azi ne/ gl yoxal or nelam ne/ gl yoxal/_forpmal dehyde resins
are stable with time Motheemriet it 152WhbojRr¥§-And 667 n8elsi cPRAiStS
coagulants. It is alsp known that the condensation of formal - dehyde wth
ami no and/ or Hhi Y RUHYY 9 R4y Ubt%e%kla%b?%lsg%\ﬁﬂa gge'b’é‘g%sz‘%v\ever,

avoi d h f gelli f.th d i dium .the -
condbnsat i%n D0 TG A RTE A TS 5815 SO Rt | h PR T EF LBAGOE ed i n
an al kal i ne adjyg @b e AED Fes FONERSAN N FESENES 2o 881 oL, St age.

t he condensatlon 1I's stoppe cooli’ng a fon Wth water. en the

ni trogen deriyajdy/erd Bl 16, A Wedpdbis & !sding hsacausted-out
M

using aci- 25 dified water, aresin in a cationic formwhich I's dispers-
iblle or sol ubd fsddtd 11 iSe AMIPOUS N Wdd Hie 4 H1 SENEY P Vd PRé BhPEdsulpRate,
instability in an acidic aqueous nedi um of the conventi onal

mel am ne/for ned e hydtfu Tod | o RSUEEL Y Ctn wa e P83nd2Become good or-

ganic coagulants for waters containing small amounts of
suspended or emulsified matter (c¢cf. FR~A-2,424,234). These
quaternized aminotriazine/glyoxal or melamine/glyoxal/
formaldehyde resins are stable with time at a femperature
15 of 20°C and form efficient coagulants.
It is also known that the condensation of formal-
dehyde with amino and/or amido groups is catalysed both
by acids and by bases. However, to avoid the phenomena
of gelling of the condensation medium, the‘condensation
20 of an aldehyde with a nitrogen derivative is conducted in
an alkaline medium and then, when the condensation reaches
a certain stage, the condensation is stopped by cooling
and dilution with water. When the nitrogen derivative is
melamine, and when this dilution is carried out using aci-
25 dified water, a resin in a cationic form which is dispers-
ible or soluble in this agueous solution is generéLLy
obtained.
The instability in an acidic aqueous medium of the

conventional méLamine/formaLdehyde cationic resins_which



3. are usual |y enpl oyed in water treatnes83,58d ch in practice very ﬂ’
frequently manifests itself as a gradual caking of the resin, is explaiges

.by_rhe ability of the methylol groups to fbrm methylene bridges. 5

Now, the ApplJicant, CamRAye A, beel agt enl sted Lo, 1 nd,ay pf oggss Lot 51 pe
preparation of water-di’spersiule cationic ahinoplastfc resins having

excel | ent DFW}iﬁ%JﬂnﬁhﬂpH@{;{;ﬁé gité’\géngf 14 et yeD, 4 £ 0% Y g’%tg?e

remark- able stability w I ent tehperature and 1

hi gher tenperﬁgéﬂﬁ¥54§1éiEiJfKB&”b}ﬁtﬁ@rJﬂiLi%¢9§€ DRW &6 P6o L PGSEEp Nt o
mel am ne/ f or mal dehyde/ gl yoxal , are conver- ted into salt formby an

i norgani ¢ or fgGRnet B i iEr Pddés Or by a mi xture of these acids, such as
hydrochl ori ¢ acid, orthophosphoric acid and formc acid. |f Mdenotes 15
nmel am ne, 5 fornmal detNode, €hegl Appdad caretndC kb dde h AOTrigedn caotovf gaadctaci d,
the resin according to the invention has the nolar conposition: 1 M/
0.1-3G / 2-4 fhind G PriocdssThius;, e modmaod t hed aorf nea tor réspoadsibbe0. 1 to
Zd\g mol es of glyoxal, 2 to 4 noles of formaldehyde and 0.5 to 1 nole of |

i norgani ¢ or gl EwtmaRl@skid s ihe kajuivdl enteguemtirfoperbiasxture
of these acids. As nmen- tioned earlier, known nel am ne/formaLdehyde/ gl yoxal
resins are notofdiaARdr k93 2N ni mrk 38 i &F SRS nERF aRh DR chilsh Qsmabg'an
acid hydrol ysi,s which manifests itself as a signifi- cant drop in th
Viscosi ty of AHkEE FaRT U oft thuct Je bl 141910 AR §HEPAEREH EAN? Gonpany
has surprjsingly fqund that, on heating the nmixture of.ébhe reactants in the
nol ar proipOZrtalgto s’q'e?rerﬁ'eé’bp'{roate‘grﬁ el" l{e obt 4l 1% %lf r;e%ilg' F@?ﬁ%3?%’22

resins, based on melamine/formaldehyde/glyoxal, are conver-
ted into salt form by an inorganic or organic protonic |
acid or by a mixture of these acids, such as hydrochloric
acid, orthophosphoric acid_and formic acid. If M denotes

15 melamine, F formaldehyde, G glyoxal, and AH the inorganic
or organic acid, the resin according to the invention has '
the molar composition:

-1 M/ 0.1-36 / 2-4 F / 0.5-1 AH
Thus, one mole of melamine corresponds to 0.1 to

20 3 moles of glyoxal, 2 to 4 moles of formaldehyde and 0.5
to 1 mole of inorganic or organic protonic acid or the
equivalent quantity of a mixture of these acids. As men-
tioned earLigr, known metamine/formaldehyde/glyoxal resins
are not dispersible in an acidic aqueous medium because

25 of an.acid hydrolysis which manifesfs itself as a signifi-
cant*ﬁroﬁ in the Qiscosity of these resins (cf. US-A-
3,645,841). Now, the Applicant Company has surprisingly
found that, on heating the mixture of the reactants in the

molar proportions referred to earlier, it obtains a resin



-4- accordi ng to the invention directly %”883@ 3 si ngl e stage, although '
reaction is contirnuously carried out at afi adialc pH of between 2 and 5;
Ahgrher subj ect of the present inventiomi% there- 5 fore a process for
preparation of these resins. According to this process, a resin according
to the inventdSH? % Ndbttl ndtf at" B bitd Hi i fAf Y rtAdebh 2 ahagbe stage,

advant ageousl etween 3 and 3.5 and at a condensation {enperature bel ow
Fer ] advant IGSRAS Dadore ST oo 5o QoF UGS Dl S50 198 MT4T nt afF t he
AE:

reactants: nej e l_{or | dehyde, . gl | and the inorganic or organic
acid or a m aure of hOe{sTgbea%‘félsrf aga%é)zﬁhntity of water such that the

initial concentrati %%gpgs%tgfzc{)?néﬁ %/\% gﬁ%%@%ﬂtezgn@%qt %)r% Pé/ Wég 1,

advant ageously bet ween an ondensati on reaciion

is followed bygde Vi %cg@gri&nmyﬁ&é_)ﬁaéﬂ@nr@ﬁ%w@? MESd ypy using a flow

visco- neter tube with a coefficient K 1n the region of 1 10 Wien the

viscosity of the reagid drdifly W reprdasrddes 20 yataeiPfadPord PngPeo s, as
determned at [err] on a test sanple adjusted to a concentration of 20% by

wei ght, the cnedeiradn iDivn SisStappethdy £O0dn Ngc bdik dbH Ud f Ofle ¥ & éin 82 anmgnt i ty
of water such that the final resin concentra- tion, expressed in g per 100
g, is betweerp b ahhrXageniis Bb betriegectisdnd bt Sveend 19t ande didedhasidn nal
resin concen- tration is determned by heating 1 g of sanple for 1 hour at
[err]. Accordiempeans ture fracessI M ¢ herdvantadegusihebetweent &htandr e
commerci al progucts of technical grade and the 0, 083, 522
10 807C, by initially mixing all the reactants: melamine,
formaldehyde, glyoxal and the inorgaﬁic or organic acid or
a mixture of these acids, in a quantity of water such that
the initial concentration of the reactants is between 20
and 30% by weight, advantageously between 20 and 25% by
15 weight.
The condensation reaction is followed by a visco-
metric analysis of the reaction medium using a flow visco-
meter tube with a coefficient K' in the region of 1 1073,
When the viscosity of the reaction medium reaches the
20 value of 35 + 5 mPa s, as determined at 20°C on a test
sample adjusted to a concentration of 20%Z by weight, the
condensation is stopped by cooling and dilution with a
quantity of water such that the final resin concentra-
tion, expressed in g per 100.g, is between 5 and 20, ad-
25 vantageously between 10 and 15. This final resin concen-
tration is'determined by heating 1 g of sample for 1 hour
at 140%c.

According to the process of the invention, the re-

actants are commercial praoducts of technical grade and the



solution, in the.formin which they are usually mar- keted. The inorga
ox_©Organic protonic acid is general - |y chosen fromthe follow ng acids:
hydrochloric acid, 5 orthophosphoric acid, technical formc acid, pure
acetic acid, 3&d@ hidersiz:c Tading L ey decaand ol waxtad defendss &sh tthean mayert
concen- tration of reactants, the pH and the tenperature. A reac- tion rate
which is conPati 519d Ut ran feddiforfiddl imatsieh ey Ar protatinis
obt ai ned by Earkying ut Ihesfrqcess accordjngﬁ;o the inveptjon at a pH
between 3 and &8 -y (e NAFANIC QLA @ FAN CoRrdiatts AF B Y0 19 959 by
wei ght and at.a tenperature of [err]. The resin accoydi to. the invention
isin the 15 Lyf 5:}'r%s()ef" Zﬁlmo"beﬁ%eescfg’n'“tme{'qlpe%uasc 154(;5' 'u'ﬁ]yo‘{f%r}ﬁho r'aIcpl—i’co’fc‘p‘be- t ween
2 and 5, fr I tent.,. d ] V. l.aro rqﬁny s than
or equal ?o 8‘?-%}}?,&{1% |hg°ﬁﬁQan 15,8%%{(@ ﬁ%ﬁ‘ \kjfios@gsﬁ t%{“gret errﬁ néé{je%mﬁtsh a

del RVT Brqeky,fiasfldd nisceierg.at a speed of 100 revol utions per mnute,
20~af 50 + 10 nPa s. The resin according to the invention is stable in
storage both at anbi effe trymarainiG Nt afedsy o &rid i 6i St adxdddn- at
[err] is longer than 3 nonths. If the change in the Brookfield viscosity of
the resin acaeradiitg ¥ readdnts)vaiid @H iand AHOVWRIhES Rrdrnct ipredcti nme
and at various tenperatures, it is seen that this viscosity is stable at
anbi ent tenperianura tendvhiitdt ist campest drlley widrty al iggiddom ata( efmdusit s
excellent stability as a function of tinme and of tenperature is probably
due to t H® pﬁé@én@goduqxiuyiisxyptained by carrying out the process

-5 alldehydes: formal dehyde and gl yoxal g,gg3gspsed in an aque- ous @

according to the invention at a pH between 3 and 3;5 with
an init%aL reactant concentration of 20 to 25% by weight
and at 5 temperature of 75-80°C.
The resin according to the invention is in the
15 form of an opalescent agueous solution with a pH of be-
tween ; and 5, a free glyoxal content, determined by po-
Larography, of Less than or equal to 0.1% by weight and a
Brookfield viscosity, determined with a model RVT Brook-
field viscometer at.a speed of 100 revolutions per minute,
20 of 50 + 10 mPa s.
The resin according to the invention is stable in
storage both at ambient temperafure and at 50 + 5%¢.
This stability at 50°C is Longer than 3 months. If the
change in the Brookfield viscosity of the resin according
25 to the 5nvention is followed as a function of time and at
various temperatures, it is seen that this viscosity is
stable at ambient temperature and that it rises only very
slightly at 50°C. This excellent stability as a funétion

of time and of temperature is probably due to the presence



-6- of glyoxal in the resin. It is foung, oé E ct, that the stability of
the resin is proportionately better, the hrgHer the proportion of gl yoxa‘
whkgfl i's enployed and conbi ned. 5 ~ 6 -It is known to use catiOnic
ami nopl astic résins as organic coagulants for waters containing smal
amounts of sugfeddedxadmilnsithieed esrindi sdal vied froatntder .1 (FR-34-2, 2914 Hathe
teaches that -in water treatment with water-soluble nela- mne/formal dehyde
resins the be§tapddditys ofr & hgbtrgisriad 50 Pwiege rddondi tre Loo i titieons tdree net i n
respect of the uantl- ties of formal dehyde and acid which are used.
However, the lS@NSM tthEs@ropacitdien o r$§ YPe&dy) Midgilents  nodguiede s ng
preI|n1nary deternln ion of the pH of the waters to be treated and, if
necessary, it$ Q&Jﬁ§%nent to a value 15 which is conpatible with the type

resin egpl oyed, and,this presen ts the dis dvant e of addin
maters to gg treated gfeéfr&ﬂff s "Bhi'l ﬁﬁf’ WQ9H@§qé h%ﬁ&éﬁs dfce

reE\ﬁt hese vape 8% n3’c€ c'ﬁggg L 2RREAUYSS Yat fg%l e o%%%l rJ[gerétm allt aty"{ | fes 1€

s according to’the present inven- require ese

| aborious opekglki;aRYedl, dauels e B¢ ANd s3divied it deie pHaoiA-tzhezwtﬁras to

be treated; furthernoré, when conmpared to the known aminoplasti ¢ re-"’sins,

they are char aelakhiezed nly Lt LWar «of firGia@heyn tWRBR NUSAH oML 1GA Iteinde MRt er' s
such as waters which are rich in 25 dissolved mneral salts, such as, for

exanpl e, seawatiak/ flor maddiehiyar, relsamsnithed baistth rlersaditls enal obt@rigand C
coagu- |l ants such as al um nium polychloride or ferric chloride, a resin
accordi ng10o wheni meentkiion coedditdps sa acenmleenamt - exmye caf foefctthe Auanti-
particul arly advant ageous conposition nay 0, 083, 522
ties of formaldehyde and acid which are used. However,
the use of these special resins very frequently requires
a preliminary determ{nation of the pH of the waters to be
treated and, if necessary, its adjustmenf to a value
.15 which is compatible with the type of reSin employed, and
thié presents the disadvantage of adding to the waters to
be treated eLektroLytes which may turn out to'be a hinder-
ance when these waters are ueed. Because of their exceL-_.
lent stability, the resins according to the present inven-
20 tion do not require these laborious operations of deter-
mining and adjusting the pH of the waters to be-tfeated;
furthermore, when compared to the known aminoplastic re-
sins, they are characterized by better efficiency when
used with certain waters.such as waters which are rich in
25 dissolved mineral salts, such as, for exampLe,_seawater.
in additjon; when mixed with traditional inorganic coagu-
Lants such as.aLuminium polychloride or ferricechtoride,

a resin according to the invention develops a complement-

ary effect. A particularly advantageous composition may



water and of O to 20% by weight of “ferric chloride. It may al so be useq ‘
mx€d with traditional or- ganic floccutanfs~such as copol ymers derived

from5 acryl am de. Anfot her subject of {he {)resent invention is there- fore-
the applicati oSt i (2R GRHIRE T 2D thet AhveERs 17 3769t A8 £Peat ment

of raw waters_,and. waste. waters and nore especj al to raw, and ste waters
containing srdld 1t ol s"bf"% 'be?ﬂfgd?fse[ﬁu%%iéq%db’br”ﬁ?% b ¢ d%rﬁffér.
According to thi licafi h poL L i on. o - _

mel am ne/ f or %‘ﬂa"é’hﬁ"oa% gl%x@% rgegl%p'{é; ds)%‘%(lt' 'F-’or%ﬁ’ rr"éiltl?)etr\'/%cr‘?iéboré%%:o?ﬁi ng to
the charact erdaiicst e ddardl WO o LT 54 O oL s SHEPANSY Ofl-§p De L reat ed
or of the nature or 15 the characteristics of the matter ich is present
in the Latg eracdyy feial, the resin according to the invention is used in
dosages, expressed as 100% resin, of between 1 and 500 ppm preferably 1 to
20 ppm for raw wat er Ardith 20 b jéOr 3P 0PN § Pés ¥Rst env@d eisn i YeRe péher
~products are used together with the resin according to the invention, the
proportion offaresitrhereapdei ¢ etdiamed Orthaicreabes, adepedth gt ontkéeinaenre
and the quantity of these other products. According to the present

i nvention, ittion posstitd et 26a twe pr exf piaatweabers oadd oczat et ea yer skagd not
onLy materials which are dispersed in suspension or enulsion form but alLso
certain mat erMS &RRSOI Ay | #P t 1AW vRN @rwag be Peatern-certd i Beeauseabt its
excellent, stability, the resin accord- ing.to the invention nmay be used in
combi nati ¥h @RHnts ef sysraydedy emulsified or dissolved matter.

According to this application, the proportion of

consi st of a major proportion of the resDsD83c52% di.ng to the invention

melamine/formaldehyde/glyoxal resin in"salt form may be
varied according to theicharacteristics of the solution,
emulsion or suspension to be treated or of the nature or
15 the characteristics of'the matter which is present in the
Latter.
In general, the resin according to the invention
is used in dosages, expressed as 100% resin, of between 1
and 500 ppm, preferably 1 to 20 ppm for raw waters and 20
20 to 300 ppm for waste waters. When other products are used
together with the resin according to the invention, the
proportion of resin may be reduced or increased, depending
on the nature and the quantity of these other products;
According to the present invention, it is possible
25 to precipitate or to flocculate quickly not only materials
which are dispersed in suspension or emulsion form, but
also ceftain material§ dissolved in the waters to be trea-
ted. Because of its excellent stability, the resin accord-

ing to the invention may be used in combination with 0 to



20% by wei ght of an inorganic or organi @,a88352ghosen from hydrochl oric, @
ni'tric, orthophosphoric, acetic and formg acids, or their mxtures. An
allyant ageous conposition for the treat et of certain waters may consi st of
a conbi na- 5.t,0n of a majaor, proportion of a resin according to thg in-
vention and a2t°5‘r %ﬁ’or"’tei1 rF'Btjofm‘be We'dl? 'F Uh'f ﬂf%qorfa 1|cgh1c 104 %H%%'bhﬁrs%%ori C
acid. The exgnpl CONMpAr.alive q&$ﬂ§| |V b serib.

present i nvezri:ltyi 52’%“%%@6{?2’?‘ t3‘te1tca’| 1° yﬁ% aorr:n:gﬁ \?Jecﬁél\ébﬁcem%{/d ofog‘ppc

i |lustration ;an¢sW hoUn d im0 e | NN d Wh d I s V\?&’mpS@(mr? fJO'ASiS

m xture of: 201 g of glyoxal as 40% w w aqueous sol ution, 1

g of fornmal dakede ra% tmemYoof W eadueioUy SA s ddyObonls/s ) Of £rydiidazed
mel am ne, 75 g of 37% w w hydrochloric acid, and 1,187 g of dem neralized

water 20 S s theat @ tao nagor] pHup crandansef i dsSid ol d quvedhi iy teattse ofn$ | ow
vis- conmetry analysis. Wien the viscosity reaches a value of 35 + 5 nPa s,
de%gr m ned atvengrirjn amdl @t pacodid rutiicon oof H¥wednv Lisanty 208 Genad diglype (sic)
vi SConmeter with a coefficient 25 K of approximtely 0.001, 1,044 g of

demni ner al i ze® fwatrdh ofrhe sidderd card itdhen the reaction mixture is cool ed

rapidly to [err]. 0,083,522 -9- In this manner 3 kg of a resin of nolar |
conposi - The examples and comparative examples given below .

describe the present invention in greater detail. They
10 are given by way of illustration and without Limiting the

invention in any way.

Example 1
A mixture of:
201 g of glyoxal as 40% w/w aqueous solution,
15 318 g of formaldehyde as 52.4% w/w aqueous solu-
tion, | | “
175 g of crystallized melamine,
75 g of 37% w/w hydrochloric acid, and
1,187 g of demineralized water
20 is heated to 75-80°c.
The condensation is followed by means of fLow.vis-
cometry analysis. When the viscosity reaches a value of
35 + 5 mPa s, determined at 20°%C and at a aiLution of 20%
w/w using an Oswald-type (sic) viscometer with a coefficient
?5 K' of approximately 0.001,
1,044 g of demineralized water
~are added and then the reaction mixture is cooled rapidly

to 20°c.



fion ML / GL/ F4 / HO 0.55 are obtai 5083,622h a visco- sity of 50 + @a
mPa. s, determned at [err] using a nodel Brookfi el d visconeter rota
at7a speed of 100 revolu- 5 tions per m nute. This resin has a pH = 3, a

free glyoxal - content%&‘tmsl%avﬂ ta ne%eqlrfn%etd Dy, P9} q{&gg,ap mp€oegl i ds

content of 12.5 + O W W, as eating a 1 g sanple 1 h at

[err] and a Gafd C/ teh of F]‘BG/ Y G @W eosbtza‘frpedl 10ith a viscoBY

proceeding as in aane 1, repIaC|ng hydro- chloric acid by various

ot her acids,sitdje Joldw N rfisd NS, dtafd Methdy dhed gl @ingoampsdé i Om'r are
obtained. ML / GL / F47 [err] O. 6 characteristics of the resin: pH = 3.15

15 Brigdlokid led Ay V4 St dry, r ot dldthg [£4 1 speld ndB mm:artwcmmty

1.73 nmeq/g solids content (1g/1h/[err]): 12.3%ww ML / GL /F4 |/ HCOOH 0.7
char act ers sttionofpdmen traster pHh s 3rds 0 has a pH =B pokffedd glgensity, V
100, [err] = 29 nPa s cationicity: 1.44 nmeq/g solids contént (1g/1lh/[err]):
7.3% W w ML dorGlen't Fif /0{ ¢ /0.8 chetreron Brédth e spof atder apivy n:a pspkids 35

2 Brookfield viscosit V 100, 200C = 39 nPa s cat|0n|C|ty 1.81
meq/ g sol i dsfaduremEhto f 112 4%h/4 é}-r%é WA, 135 vltained OB WPPtingpa. 1 kanple 5

Compar ati ve exa IeAresmAas scrlbedlnthe exanpl e, of US- A-
P sam;?% for 1 h at and a cat1on1c1tyrgk g meqg/g.

Examples 2 to 4
10 By proceeding as in Example 1, but replacing hydro-
chloric acid by various other acids, the following resins,
defined by their molar compositions, are obtained.
M1/ G1 / F4 / HNO3 0.6
characteristics of the resin: pH = 3.15
15 Brookfield viscosity, vV 100, 20°C = 34 nPa s
cationicity: 1.73 meq/g
solids content (1g/1h/140%C): 12.3% w/w
M1 / 61 /F4 / HCOOH 0.7
characteristics of the resin: pH = 3.5
20 Brookfield viscosity, V 100, 20° = 29 mPa s
cationicity: 1.44 meq/g |
solids content (1g/1h/140°C): 7.3% w/w
M1 / G1 / F4 / H3PO4 0.8
characteristics of the resin: pH = 2.35
25 Brookfield viscosity, V 100, 20°C = 39 mPa s
cationicit;: 1.81 meq/g

solids content (1g/1h/140°C): 12.1% w/w



4,182,839 is prepared. This resin, with a nolar conmposi- 5 tion ML/ Fﬂé§£§§>
TEA 0.75 / HGJ 0.8, where the abbrevi at9.8834%& denot es tri et hanol ani ne,
alpHf of 7.0, a cationicity of 0.83 neqg/g fc. a Brookfield viscosity, V 100,
deter- mned dat 20C, of 57 nPa s. Exanple 6 10 Conparative exanple The
following mxdispiies reated at 70-75[err]: 45.82 g (0.363 nole) of
mel am ne, 81.82 g (1.36 nole) of fornmal dehyde as 50% w w aqueous sol uti on,
15 - G 2k (Ve 3B3ammle) of 37% w w concentrated hydro- chloric
acid, 503.17 g of distilled water. Wen the viscosity of the reaction
mediumis close to 5 AtResin ab aetdesimidgedv i thé | oxenpseoott@s-at [err],
20 the reaction mxture is rapidly cooled and is then diluted with 333. 33
g of distill et 182,839 115 tiepawad.d Kthod resim, isitbtaimedar wiempeas ol i ds
content of 7.72%ww (af- ter_drying for 1 h at [err]), a pHof 1.4, a
Br ookfi eLP viktusity off Yo hP%F%,UaYES det bt bri el athg e rihacakbepedat en2s
100 revolutions per mnute, and a neasured cationicity_of 2.30 neg/g. This
resth has the' BbI9RRF noT BERMBIAR Inqs ohes M RH PR 7504 pcratieaiejty
0, 083, 522 -Exanpl £ .7, A wast e wat er_ havi A, chem cal oxygen deman C. O D
of 510 ol . Tt A1 2 of Bk B E N SRER o1 Bnbld RFE47 50 101
is treated W var],o an- tijles either of a resin prepared
according to "Lﬂnaenagléet Llj%so‘(’;érj’ o?f f55e?r r"!”%:é chloride. After the coagul ant has been
added :

Exahple 6
10 Comparative example
The following mixture is heated at 70-75%C:
45.82 g (0.363 mole) of melamine,
81.82 g (1.36 mole) of formaldehyde as 50% w/w
agueous solution,
15_ 35.86 g (0.363 mole) of 37% w/w concentrated hydro-
chloric acid;
503.17 g of distilled water.
When the viscosity of the reaction medium is close
to 5 mPa s, as determined with a flow viscometer at 2D°C,
20 the reaction mixture is rapidly cooled and is then diluted
with 333.33 g of distilled water. In this way 1 kg of
resin is obtained, with a solids content of 7.72% w/w (af-
ter dr}ing-for 1 h at 140°c>, a pH of 1.4, a Brookfield
viscosity of 20 mPa s, as_determined at 20°C at a speed of
25 100 revolutions per minute, and a measurea cationicity of
2.30 meq/g. This resin has the following molar composi-

tion: M1 / F 3.75 7/ PCL 1 (sic).



all at once to the water to be treated, 04088, 82spension is stirred at 140
revolutions per nminute for*3 m'n, and they the turbidity of the supernaté%%ﬁ?)
|$Jdetern1ned after a 10 rest perlod of 20 mn, using a commerci al

turbi di met er ¢ xbiyg (egsured furbidity is expressed in NNT.U units, sone-

times also referred to as Jackson units. The follow ng results are obtained

as a function of the xdasage QfatCé}agiH\ﬁJqu £XH sl 1d% e odeddlsyd product .

15 Dosage . Turbidity of the supernatant, in ppm
expressed incNoLou., tuﬂtind%mynlﬁuaxﬂéhmmhed in adedndande® WJExenptiee 1
chloride 0 80-20 20

35 30 AFNOR standard NF T BD41D1 is treated with various ¢u&d-

1 160 0.8 25 200

30 260 5 tities either of a resin prepared according tp Bdample 1,

14 400 10 0, 083,522 -

is al 8§ ®dt S AMHO iR ofA YRS ddifr SRR T s e en taddedsin
%Uleng toéﬁganple 1 is much grea- ter than that obtained with ferric
chlorlde tgogfice to the 9 \Re fr@atede U PR IAY TS

determ ne the mlnl n1d04$; coa.ulant to roduc gurbldlt ofhlo NTU
when treating qg cﬁe QHqﬁf dui H?ﬁwﬂ) 5% e S min, and “then

the turbidity of the supernatant is determined after a
10 rest period of 20 min, using a commercial turbidimeter.
The measured turbidity is expressed in N.T.U. units, some-
times also referred to as Jackson units.
The foiLowing results are obtained as a function

of the dosage of coagulant, expressed in ppm of dry product.

15 'Dosage . Turbidity of the supernatant,
in ppm expressed in N.T.U. units
Resin according Ferric
to Example 1 ' chloride
g .80 80
20 20 35
30 -7
60 : . 3
80 1
160 0.8
25 200 ' 30
260 ' 20
340 14

400 _ . _ .10




by the Monsanto Conpany) containing 1.0 (turbidity) (sic) of
susﬁénsion after 5 mn of stir-.ring: 60INFJ) under the follow ng
conditions): preparation of an aqueous sol ution of coagul ant by introducing
10 [err] of resin as Iucis ialtso anclt0d ctriBa grichdiuad £k fd faskhanag gm&kgagesip to
100 15 cnB with drinking water, introducing the dosage of

coagul ant al Ifentmeghoei imtthe&s00  or rdcafrd bx tuspearn on, 1 St$ rmialy acesdo
revolutions per mnute for 3 mn, then standing at rest for 30 mn, 20
careful withdreadihaf the§ alyfa gred uprhatemt i anh et 848 nation of its

turbidity using a commercial turbidinmeter, and construction of the

size (r‘rean dianeter 0.2 [err] Syton V\Bog'gﬁgjs?gered trade- mark, mar ket%

turbidity curve as a function of the dosage of coagulant. 25 The
followng results ar%aobtai ned by using the resin prepared according to
Exanpl e 1, w3 & solids content of 12.5% w w. 0,083,522 - 13 -

sage of asured Eugpigitg &oggutﬁgt
r?upn1of The i

expressed i n NTU Exprs_e"'scsceécfslinve[etrers]ts a|:rxeprcess"e1suél P e dilTute
.gg.gry resi r'ml':‘inl' Zn%’gdo%rég?e of coaguLant62t.q5 produce a tlérb21d7]5€50 éf 2%0
68. 7 NTU Shen treating a suspensioh of silica of Low particle
size (mean diameter 0.2 pn, S}ton W30, registered trade-
mark, marketed by the Monsanto Company) containing 1.08 g/l
10 (turbidity) (sic) of this suspension after % min of stir-

ring: 160 NTU) under the following conditions):

preparation of an aqueous solution of coagulant

by {ntroducing 10 cm3 of resin as such into a
100-cm3 graduated flask and making up to 100
15 cm3 with drinking water,

introducing the dosage of c¢oagulant all at once

into 500 cm3

of test suspension,

Stirring at 50 revolutions per minute for 3 min,
then standing at rest for 30 min,

20 . careful withdrawal of 25 cm3 of supernatant and
determination of its turbidity using a commercial
turbidime£er, and : | |
construction'of the turbidity curve as a function
of the dosagé of coagulant.

25 The following results are obtained by using the

resip prepared according to Example 1, which has a solids

dontent of 12.5% w/w:



10 0.245 cnB of resin prepar@d83ee?? ding to Exanple 1, that i@
61.2 ppm is,needed to reduce the turbjdﬁgy_of a silica suspension from
N{U-to 10 NTU. Exanple 9 15, N Treatment of a refinery effluent

cont ai ning 230 ppm of hydrocarbons. The residual hydrocarbon content,

expressed i n—ppm—Ts—deternmrnedt—tmaccordance—wtirtihe—AFNOR—standard T

90- 203, as a pfenlel ¥ of tinme, expressed in m nut es,yd 84y 204 26y AEIVE DU
sol ution containing 230 ppm of hydrocarbons af- ter the addition of 2.5 .

ppm expressedayyldnt basis, of resin according to Bxamdesdd Tmenfw! | owi ng

results are oObtarned at a t era- ture of [err]. - 14 - TTne 1n

Resi dual hydreopavelzae dccoini eni~, mMBuprassed in ppm - expressed in
ppm O 230 2.5 2005 5
170 7.5 of the dilute dfA@r0 resin 110
12.5 80 15 50 10 20

30, Exanpl & 1@okadtiosf clarification of a synthetic seawater A suspension
of e "seawater" type is prepared by dispersing in a town water containing
30 g/l of sodium 15 chloride, 431 of anhydrfis sodi um sul phate and 0.2
g/l of sodi urg l%iscar bonate, 2.5 psobmzof solica 1(75| c) of small

2.5 62.5 9
2.75 68.7 9
10 0.245 cm3 of resin prepared according to Example

1, that is 61.2 ppm, is needed to reduce the turbidity of

a silica suspension from 160 NTU to 10 NTU.

Example 9
15 Treatment of a refinery effluent containing 230
ppm of hydrocarbons.
The residual hydrocarbon content, expressed in ppn,
is determined in accordance with the AFNOR standard T
90-203, as a function of time, expressed iﬁ minutes, for
20 an.aqueous solution containing 230 ppm of hydrocarbons af-
ter the addition of 2.5 ppm, expressed on dry basis, of
resin according to Example 1.
The following results are obtained at a tempera-

ture of 20°c.



particle size, nmean particle dianmeter: 0.2 [err] (Syton WBO, registered \
trademark). |n addition, dn acidified r@s9&,5882 ution is pre- 20 pared
add(ng 80 g of 98%crystallized. orthophodighoric acid to 1 Litre of resin
prepared according to Exanple 1. A sanple of this suspension is treated

with 11.2 ppm.of the above solution, and then this sanple and an un-

treated control sanple are filtered through a sand filter 25 at a rate of
5.mh. The ¢3PfedPonding el uates are colReddduadq hyd rasRrdfd 19tEsbhs and

t he turbidit%_of each frac- tion is then neasured with a comerci al

t ur bi di met er B1NUEESHg3 o he—f ol 1S3 g ' '

ELuat es Turbidity of thez%buates col |l ected
expressed in ﬁTU Test Control "test 5 0- 200 .
0.71 > g 0.95 200- 400 0.74 0. 83 400-
600 i 0.34 0.81 égg- 800 0.25
0..81, 800- 30005 0. 20 170 0.81 10 1000-1200
0. 0. 81 1200-1400 0. 16 0.81
1400- 1600 7.5 0. 13 1G,081 1600- 1800 0.12
0.81 Exanple 11 15 - An aqueous enul sion containing 250 ppm of
residual refildery oil is prepared. After ©gttreatnment for 1 mn using an
Utraturax (registered trademark) apparatus, fol- |lowed by stirring at 200
revol utions pgér5m nute for 1 mn 80

15 50

10 20 .30
Example 10

Test of cLarificatAon of a synthetic seawater.
A suspension of the "seawater"” type is prepared by
dispersing in a town water containing 30 g/L of sodium
15 chloride, 4 g/l of anhydrous sodium sulphate and 0.2 g/l
of sodium bicarbonate; 2.5 ppm of solica (sic) of smdLL
particle size, mean particle diameter: 0.2 pm (Syton W3Q,
registered trademark).
In addition, an acidified resin solution is pre-
20 pared by adding 80 g of 98% crystallized orthophosphoric
acid to 1 Litre of resin prepared according to Example 1.
A sample of this suspension is treated with 11.2
ppm of the above solution, and then this sampLe_aqd an un-
treated control sample are filtered through a';and filter ‘
25 at a rate of S m/h. The corresponding eluates are collec-
ted as 200-—cm3 fractions and the turbidity of each frac-

tion is then measured with a commercial turbidimeter.



and at 45 revol utions per ninute for 140nh&#5%§, various 20 sanples of t
ot"re

emul sion are.treated with Vvari ous dosage$

sins to be tested. The

tirtidity of the sanples i s then nmeasuredSafter 5 min of flotation with

h

pressurized water. The follow ng results are obtained: 0,083,522 -16 -
Dosage of MeasuTéd tfalbodiing, resyldssadei @bNBUNessi n used, Resin
Resi n Resi n Resi n Resi n expressed accord- accord- accord-
accord- accord-_in ppm —ing to ing to ing to —ingto _ingto
5 Exanpl e Exanple Exanple Exanple Exanple 1 2
3 4 Eluates 5 gP5 P Tur@édqu of gggpeLuateng 65 .
?2 1 1ﬁollec%gdlo 40 14 expr%%sgg-ﬁﬁ NJ%Z 67 2'57

7 4 8 92 Ex l.e 12 Filtrati test A suspension is
prepared, cof 6 . ---ﬁ?gt-° Clmmes ??Btj%i* s:::t; of—stal |

particle sgize, 3o ggan particle digargter: 0.2,[err_9(Syton VB0, registered
t?édénark) and 1 ppm of chlorine. ? . 5%

his suspension has a pH of 7.5 to 8.

This test congipptssipp assessing the _efifi ci ency of @ _@xagul ant by neasuring
t he percentage renoval of par- 20 ticles with a dianmeter of less than 2
[err] after fikborakpogn at a rate ofp.3@ nmh throughgasgsiand filter 38.5 [err]
(sic) in cross-section, which has a 1-mfilter layer filled with sand of

0. 75 mm nean paadti 806 si ze. The paldt.i2sl e count 0.81
800-1000 0.20 0.81
10 1000-1200 0.17 0.81
1200-1400 0.16 0.81
1400-1600 0.13 0.81
1600-1800 0.12 0.81
Example 11
15 An aqueous emulsion containing 250 ppm of residual

20

‘refinery oil is prepared. After a treatment for 1 min

using an Ultraturax (regiétered trademark) apparatus, fol-

Lowed by ﬁtirring at 200 revolutions per minute for 1 min
and at 45 revolutions per minute for 14 minutes, various
samples of this emulsion are treated with various dosages
of resins to be tested. The turbidity of the samples is’
then measured after 5 min-of flotation with pressurized
water.

The following results are obtained:



I's obtained wwth a Coultronic (regi st er B8Py Atfenar k) appa- 25- ratus. T?@
nunmber of partictes with a diaheter.of_lq s_than 2 pm per cnB before

tigat ment and before filtration is M= 8,600, 6 6, 150 and after
filtration "0,083,522 - 17 - M= 4,050, [err] 3,500. The follow ng
results are obtarmed—Dosage of— —Percentage renovatr—of—partTtl es

with a resinpysggde of mMdbauPear taQkbliassylLhaRp? eRFed iinn NI

Resi n accordi ng ResTh according to Exanpre I TOo
Exanpl e 2 0. be®id5used, Resin RAé%0in Resin Resin < 4@%slin
93-95% . < 40% 10 1.5 94-97%

< 40% 2 expressed accord- accord- accord-< 4@%03d- accord-

< 40% ExanpLe 13 Bl ocki ng capacity 15 A suspension is prepared,

cont ai ni ng 20ngppmof sodi unehteri déng2tppm dngsitioi ca 1G9 $wal | imar ttic| e
size, nean particle dianeter: 0.2 [err] (Syton WB0O, registered trademnark)
and 1 ppnPof chlorine. Thi §x308p&rsESAMRAS aEpAmet e7. £x3M@ Lend Examplsi dity
of NTU. 20 This test congists in galculating the bl qcking
capacity of & “S = A diafete 1 Pipore dgister-gd ademar k)
filter through.which the abgve suspepsion, treated w th variou osages of
t he coagulanﬁ'?o be tested?gis fiIt§Sed. Thiégis doneégy neasu?ﬁgg wth a
stopwatch 254 the flow tingqof 500 kgrr] of %Qis treatgd suspension at a

2.5 14 14 10 14 86
10 5 7 7 4 8 92
Example 12

Filtration test
A suspension is prepared, containing Zd g/L of
sodium chloride, 5 ppm of silica of small particle size,

15 mean particle diameter: 0.2 Mm (Syton W30, regiéfered
trademark) and 1 ppm of chlorine.

This suspension has a pH of 7.5 to 8.
This test consists in assessing the efficiency of
a coagulant by measuring the percentage removal of par-

20 ticles with a diameter of Less than 2 pm after filtration
at a rate of 50 m/h through a sand filter 38.5 cm3 (sic)
in~cross-section, which has a 1-m filter Layer filled with
sand of 0.75 mm mean part{cLe size. - The particle count

—~ is obtained with a Coultronic (registéred trademark) appa-

25. ratus. The number of particles with a diameter of Lless

3

than Z'Fm per ¢cm~ before treatment and before filtration

is M = 8,600, 8§ = 6,150 and after filtration



pressure of 2.1 bars, Ti belng t he |n|t¢Q% qﬁﬁsured time expressed in
m nutes, and then after an operatlng pe a 0,083,522 - 18 - of 15
Tng which the treated suyspension is-fitFtered through this filter, aga
measuring with a stopwatch the flow time of 500 cnB at the sane pressure,
Tg bei ng the“nea%u@%&rténe &xpP@ssed in minutes. The blocking power 5 at a
pressure of 2.1 bars_is given by the equation. [err] -and the Fouling I ndex,
FI, is calcul ated frB%?tg%L¥%Vé?90ﬁ?5§hFB PEPrPPIB MAEFe T denotes the
tine, expressed in mnutes, separating the neasurenent of the times Ti and

Tg, that is J;——45——Ebsage-e¢——-———-—__4amA44E+4nde%—LesLn—usedr—————-

Resi n accord Resin accordin Xpressed ample 1
to Exanple 6 qgage OEDWIO 5 perc gtag removal of part1c?es anH t

neasurable 1res1n used . éigmgtgrﬁgf Les; th?n Qoh neasur able 1 then
J. U ol art he

eparation of y@ﬁer-dlsper5|bI@e§¢ﬁlgehgraqhgoplastlCRggshngch$@qngn
am ne, fornalde- hyde and glyoxal, characterized in that’ al

conponents of the resin are reaggegxbﬁblean a tenperatubegaghgm@oe equal to
[err], at an acrdic pH Of DeltWween Z and b, 1Tn 2o nolar proportions
correspondi ng.50 2 to 4 noles of formal- dehyde, 0.1 to 3 noles of glyoxal
and 0.5 to 1 nole of inorganic or organic acid or the equivalent quantity

of a 0.75 67% < 40%
1 93-95% < 40%
10 1.5 94-97% | < 40%
2 < 40%
3 . < 40%
Example 13

Blocking capacity

15 A suspension is prepared, containing 20 g/L of -
sodium chloride, 2 ppm of silica of small particle size,
mean particle diameter: 0.2 Pm'(Syton W30, registered
trademark) and 1 ppm of chlorine. This suspension ha$ a
pH of"7.5-8.0 and a turbidity of 1 NTU.

20 This test consists in calculafing the blocking
capacity of a 0.45 pm, 47 mm diameter Millipore (régister~.
ed trademark) filter through which the above suspension,
treated with various dosages of the coagulant to be tested,
is filtered. This is done by measuring with a_stopwatch

25 the flow time of 500 cm3

of this treated suspension at a
pressure of 2.1 bars, Ti being the initial measured time

expressed in minutes, and then after an operating period



0,083,522 - 18 - of 15 mi n during whic %ﬂ@sééeated suspension is filt?:iﬁf)
Through this filter, agdin nmeasuring th 4 opwat ch the flow tinme of (SO0
cnB at the sanme pressure, Tg being the. mgasured tine expressed in mnut /
The bl ocking power 5 at a pressure of 2.1 bars is given by the equation.
[err] and ¢her1FomlihngurRdgxwhRlch ithecal cad 6d ®€dsli s penthenr ekafiione rehli p

[err] 10 where T denotes the tinme, expressed in mnutes, separating the
neasurementhodughetbiises iTiteand abp in hedaser Tng dbthDesagerehtch the

Foul i ng I ndex resin used, 3 Resin according Resi n according
expressed flow time of Eﬂﬂnﬁ@e Bt the same pExavpre,6Tasbeiingpsmen. 5
not neasurable 1 5.6 not neasurable 1

then 0.5 measured time expressed in m1qp§pq}ajﬁgeszo$k1ng powBfocess for
the preparation of water- Q|§per | bl e catipnic am nopl astic.resins based on
mel ani me, $brfaPBRESHiBe and TgRANEI TS chL¥ SR RY | 5B ﬂ”?ﬁéf"all t he
conponents of the resin are reacted (giTg teyperature bel ow or equal to
[err] at an acidic pH of betw@en 2 an ' é nol ar proportions

correspondéqg EF F§9L4n 18 ¥ f#¥*“ﬂs 9§@¥9€at9d1fF8m tﬂQ|?§LQEﬁyﬁﬁmal
and 0 e of 1 nofganic dr organi.c aC| or the equivalent quantity
of a ship

FI = P2 _q/1 (sic)

10 where T denotes the time, expressed in minutes, separating

the measurement of the times Ti and Tg, that is T = 15.
Dosage of Fouling Index |
resin used, Resih according Resin according
expressed " to Example 1 to Example 6
15 1in ppm
0.5 ' ‘not measurabte
1 5.6 ° ' not measurable
1 then 0.5 ‘ . 5.6
Claims

20 1. Process for the preparation of water-dispersible
cationic aminoplastic resins based on meLamine, formalde-
hyde and glyoxal, characterized in that all the componenté
of the resin are reacted hot, at a femperature below or
equal to 100°%C, at an acidic pH of between 2 and 5, in

25 molar proportions corresponding to 2 to 4 moles of formal-
dehyde, 0.1 to 3 moles of glyoxal and 0.5 £o 1 mole of

inorganic or organic acid or the equivalent quantity of a



- 18 - of 15 min during which the trga} §%spension is filtered thrgughy
his filter,, again measuring with a stopfa 6% he flow tinme of 500 [err|j%ﬂ'
same pressure, Tg being the measured 18 me expressed in mnutes. The
/ bl ocking power 5 at a pressure of 2.1 bars is given by the equation. [err]
and the Fouloifnd 5l mdiex , dufing svtciadc Ul heet etdr datoed thespedatomnis shiptgeed] 10
where T denotes the tinme, expressed in mnutes, separating the neasurenent
of the tineshrousdd thys tfhditers, Tage 6. mePoayinofwith a stogoatémgthedex

resin used, ' . Resin accordj ng Resin accordi ng expressed
to Exanpl e fflow time afy 3B f7e & e seppmESSUre, Tg being the
not neasurable 1 not neasurable 1

. 6 .
then 0.5 measured time expresse531n Wit 8sS, nel P®) blhocking PeWeLess for
t he prep%ration of vvater-difsrker i,bl e cationic aqn; nopl astic, resins based on
ri’ze

mel ami ne,” f Sr'mdl 2SI Sa @ VRENS thA s TPt the
cpnponents of the resin are regacted _A erature bel ow or equal to
(ot o By T

] at an acidic pH of betwe nol ar proportions

correspondi ngd G Pt Y G d¥x f ¥Rl 15 defiy ’atoec?:' £ om. EW% e Of ¢ ghyoxal

and 0.5 to 1 nole of inorganic or ordganic acid or the equivalent quantity
of a 0, 0&%i»22 m xture of these acids per 1 nole of nelamne in a mass

FI = P2 _4/7 (sic)

10 where T denotes the time, expressed in minutes, separating

the measurement of the times Ti and Tg, that is T = 15.
Dosage of | Fouling Index
resin used, Resin according Resin according
expressed to Example 1 to Example 6
15 in_ppm
0.5 not measurable
1 : 5.6 not measurable
1 then 0.5 _ 5.6
Claims
20 1. Process for.the preparation of water-dispersible

cationic aminoplastic resins based on melamine, formalde-
hyde and glyoxal, characterized in that all the components
of the resin are reacted hot, at a temperature below or
equal to 100°C, at an acidic pH of between 2 and 5, in

25 molar proportions corresponding to 2 to 4 moles of formal-
dehyde, 0.1 to 3 moles of glyoxal and 0.5 ;o 1 mole of

inorganic or organic acid or the equivalent quantity of a

A




f mater such t oncent papgps2ef reactants i s between 2
%0 g per 100 g ummmm“mlwﬂ“lﬂ conder?g- a{sl on has reached a certain
determ ned by a val e 5 df t°he* viscosity 18f -t he reaction mixture of 35
mPa s, as determ ned on a sanple which is cooled and diluted to 20 g per
100 g, theofedét imdm |d§"s‘t’t9pp'€1j“53/ Eb®l Frg24Ad avsmemsu'eﬂ mrfwatteerre 2.
Process accordln% to C

h t d 10 I ,
4 ol es of HhepHa démea?n'?mé 780 Bear dnifiso dshug m?l S A Bric

Char act or1 3084 # R IR0 %1 Hbi ShFrEsea RGPESGR A de ;ﬁ‘a}J 1 i
20 O 9 LR sBED) 5 B ot e LG ORRORRARE LS acwﬂeargqo&%g gl doget her

4, Process accor 0 any one o Ims 1to characterized in
that the inQrgani-G sy gy s, ﬁcssirgs1§h9$eenf b9meRedicarhdorde, nitric,
orthophosphoric, acetic 20 and formc acid Process according to
any one of Clains 1 to 4, chas?clj eti 780 kn- trhatrgt)he condensati on reaction
i s advan- tageously carried out at a pH of between 3 and 3.5. 6.

Process acaeddithg tFowrlmhenndet, Fhpmislcadchl a2®ed dlramadther irzeda t o nhat
t he condensation i s advant ageousty conducted at a tenperature between 75

and [err] y8hip Application of the resins obtained by the process
according to Claim1l to the treatnment of raw waters and waste waters.
0, 083,522 - 20- 8. Appl i catibh acBardimg €6iCPai m 7, characterized

10 where T denotes the time, expressed in minutes, separating

the measurement of the times Ti and Tg, that is T = 15.

Dosage of - Fouling Index

resin used, Resin écéordﬁng Resin according
expressed to Example 1 to Example 6
15 1in ppm |
0.5 - ' ‘not measurable
1 5.6 _ o .not measurable
1 then 0.5 : _ 5.6
Claims
20 1. Process for the preparation of water-dispersible

cationic aminoplastic resins based bn melamine, formalde-
hyde and glyoxal, characterized in that all the components
of the resin are reacted hot, at a temperature below or
equal to 100°C, at an acidic pH of between 2 and 5, in

25 molar proportions corresponding to 2 to 4 moles of formal-
dehyde, 0.1 to 3 moles of glyoxal and 0.5 to 1 mole of

inorganic or organic acid or the eguivalent quantity of a



in that the cationic am nopl astic resi nd08Fe5&2dvant

the
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watefs i h dosages of between 20 and 500 ppm 14. Application according
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and 20% by wej ght of an i norgani c or organic acid chosen from hydrochloric,
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m xture qu q%;ta Imale of melamine, 4 moles of formaldehyde, 1 mole

of glyoxal and 0.55 mole of hydrochloric acid are reacted
together.
3. Process according to Claim 1, characterized in
that 1 mole of melamine, 4 moles of formaldehyde, 1 mole
15 of glyoxal and 0.8 mole of orthophosphoric acid are reac-
ted together. |
4. - Process according to any one of ClLaims 1 to 3,
characterfzed in fhat the inorganic or organic_a?id is
chosen from hydrochloric, nitric, orthophdsphoric, acetic
20 and formic acids.
5. Process according to any one of Claims 1 to 4,
characterized in that the condensation reaction is advan-
tageously carried out at a pH of between 3 and 3.5.
6. Process according to any one of Claims 1 to 5,
25 characterized in that the condensation is advantageously
conducted at a temperature between 75!and_80°c.
7. Application of the_resins obtained by the process
according to Claim 1 to the treatment of raw waters and

waste waters.
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12. Application according to any one of Claims 7 to

11, characterized in that the cationic aminoplasfic resins
are used for raw waters in dosages of between 1 and 20 ppm.
20 13, _AppLication according to ény one of Claims 7 to
11, characterized in that the cationic aminoplastic resins
are used for waste waters in dosages of between 20 anq
500 ppm. |
14. Application according to any one of Claims 7 to
25 13, characterized in that an aqueous coagulapt composition
is used, containing a major proportion of a resin obtained
by.the process according to Claim 1 and a proportion of
between 0 and 202 by weight of an inorganic or organic

acid chosen from hydrochloric, nitric, orthosporic (sic),
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" Rohwissern und Schmutzwissern. Hauptanteil des Harzes nach einem der Anspriiche

1 bis 3 und einen zwischen 0 und 20% liegenden
Anteil von Eisen(lil)-chlorid einschliesst.
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Claims (as printed)

1. A process for preparation of aminopiast
cationic resins dispersible in water and based on
melamine, formaldehyde and glyoxal, charac-
terized by hot reacting at a temgperature lower
than or equal to 100° C at an acid pH comprised
between 2 and 5, all the constituents of the resin in
molar proportions corresponding to 2 to 4 moles
of formaldehyde, 0.1 to 3 moles of glyoxal and 0.5
to 1 mola of mineral ar arganic acid, or the equiva-
lent quantity of a mixture of such acids for one
mole of metamine in a quantity of water such that
the initial concentration of reactives is comprised
between 20 and 30g for 100g. and when the
condensation reached a certain level giving a vis-
cosity vaiue of the reaction medium of 35£5
mPa.s determined on a cooled sample diluted to
20g for 100g, the reaction is stopped by cooling
down and water dilution.

2. A process according to claim 1, characterized
by reacting together one mole of melamine, 4
moles of formaldehyde, one mole of glyoxal and
0.55 mole of hydrochiorid acid.

3. A process according to claim 1, characterized

by reacting together one mole of melamine, 4

moles of formaidehyde, one maole of giyoxal and .

0.8 mole of orthophosphoric acid.
4. A process according to any one of claims 1to

. 3, characterized by selecting the mineral or or-
ganic acid form hydrochloric, nitric, orthophos-

pharic, acetic and formic acids.

5. A process according to any one of claims 1 to
4, characterized by realizing the condensation
reaction advantageously at a pH comprised be-
tween 3 and 3.5.

6. A process according to any one of claims 1to

5, characterized by carrying out the condensation
- advantageously at a temperature comprised be-.

tween 75and 80°C. )

7. The application of the resins obtained by the
process according to claim 1 to the treatment of
raw waters and residual waters.

8. An application according to claim 7, charac-

process according to claiml1l to the treatnent of
8. An application according to claim?7,

claine 7 to 13

SRR, o 3 Tl
iI"ncl udes a usly at a tenperature

resin according to one of tween 75

to 3 and a proportion conpri
0 and 20% of
raw

terized by using the cationic aminoplast resins
advantageously for treating raw waters and re-
sidual waters little loaded with materials in sus-
pension, emulsion andior salution.

9. An application according to claim 7, charac-
terizad by using the cationic aminoplast resins far
treating residual waters loaded with mineral salts
such 3s sea water.

10. An application according ta any one of
claims 7 to 9, characterized by using the cationic
aminoplast resins together with a minaral coagu-
lant or an arganic coaguiant.

11. An application according to claim 10, charae-
terized in that the mineral coagulant is a coagulant
based on ferric chioride.

12. An application according to any of claims 7

-to 11, characterized by using the cationic amino-

plast resins for raw waters at doses comprisad
between 1 and 20 ppm.

13. An application according to any one of
claims 7 to 11, characterized by using the caticnic
aminoplast resins for residuai waters at doses
comprised between 20 and 500 ppm.

14. An application according to any one of
claims 7 to 13, characterized by utilizing an aque-
ous coagulant composition comprising a major
proportion of a resin obtained by the process
according to claim 1, and a proportion:comprised
between 0 and 20% by weight of a mineral or
organic acid selected from hydrochlorie, nitric,
orthophosphoric, acetic and formic ac:ds, or a
mixture of such acids.

15. An application according to claim 14, charac-
terized in that the acid is orthophosphoric acid.

16. An application according to any one of
claims 7 to 13, characterized in that it includes a
major proportion of resin according to one of
claims 1 to 3 and a proportion comprised between

0 and 20% of ferric chioride.
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