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Mel am ne-f or mal dehyde resin solution and process for
produci ng the sane The invention relates to

mel am ne-f or mal dehyde resin 5 solutions as clainmed in

cl %6“23309711?99850 processes for, their prepgaidgheAFoa3re
claimed 1n claim?22 or 23, toa resin powler as

claimed in claim35 and to the use of the resin
solMeliagrisea$ochal delgyde cemiim 3601d0idm iamdustmrogess for

Sdick aphg am ne/ fornal dehyde resins have a
ariety o uses ey are used mainly as inpregnating
resins for the production of lamnates wth
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fo?grrg eﬁ 2°F 87 nCtF LT ylgurgélf“o3f50 oFuraLfSee of
t ophé¢ aly@ﬁrlrl 20 IMydicnal by, Ctlhemﬁdplegnmlrmg% eS| ns are

nodi fied rmelam ne-fornal dehyde resins whi ch have a
for mal dehyde/ nel am ne rati o between 1.5 and

O silite tREUFLEK, of YeRETHekh Tkl d@ﬁ}é@léﬁfgﬁ%%dehyde

exdeid i sath aRieg fﬁﬂ@t@e@dﬁ%mt ert atlher@ear &nalnly as
efforts ar e rrelamn forrral de re |r§ hC
&ﬁﬁg aminates
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contént chemiaakby desid ah:lferlnadauseekheptuommlgly atdmrable

d%ﬁ'&%@é@é wth 30, dal i ng d%ﬁ'@'ddfg%gf GORLERhafBd with

hence a reater proceSS|n the resSins can
15  pehght s b nertormsldehyde y fiefinhesphepheat iioh eressed

St6bhetRSt NSwGORASI 4 S substrate material at elevated
temperature, in the course of which the melamine-
formaldehyde resin finally cures to form the durable
top layer.
20
Typically, the impregnating resins are modified
melamine-formaldehyde resins which have

formaldehyde/melamine ratio between 1.5 and 2.

a

25 Since the risk of undesired formaldehyde emissions
exists at high formaldehyde contents, there are efforts
to prepare melamine-formaldehyde resins with lower
formaldehyde content. A low formaldehyde content 1is
also desirable because the euring rate decreases with

30 falling formaldehyde content and hence a (greater
processing window of the resins can be obtained. The

difficulty in the preparation of such resins consists

in the fact that, owing to the small amount of
formaldehyde present based on the amount of melamine in

35 the course of the synthesis,
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in the fact that, owng to the small anount of

for mal dehyde present based on the anmount of nel am ne

in 35 the course of the synthesis, W) 2006/119982 - 2

- wCh 0Qf/5804379 the dissplution operati fr ol
nelan?ﬁgztakgg a relatively%fong tinme. C%é*f%kﬁﬁ%ﬁ/P§4379
very highly condensed nel ani ne-fornmal dehyde ol i gomer

f rtdict | Assolanérher cpsrahapnunpéacted nedbaniee i salieso a
PrreSent viel > ke i nishied resin sabuiionssVery v higniy
I nhonpgeneous resin solutions which have i nsuf |C|eﬁ{
stOrREES8Cabi T3 13 e F ARl St EShed o L UEPTIRE stigimddriens/
r esicigew iy rehat i vakyachegh rdeaamahdehydes cont gptsehhe in
I%%%er is:égt n onix a .f Whour,\éé 10,Us- A 3 520 715

d&88r i b5 A1 ob &8 6P P RRri nffry  inhomogenecus” resin
mebamitnentowhaktehyde riesiuisivhiech bavezae stability are

f@ﬁﬂ@'@ﬁh%ﬁ?( .la@%ffkéagkgpgfrBrQQkﬁxistQi%hzreﬁ%tively
th oile queous

I's case, nmelamne Is boi I'n_an aque
f BLekl deryad debysis warorenihi chhhadabeen adj usfteah tonly a
frewm pEi8sto 9 at reflux until it dissolves in the

al kaline medium A disadvantage in this case is that,
in the course of further reflux boiling, shortly
atfger Bhez2ai 359l udearritkle condemsakisen 15080 bakparing

ed.t esi 2Q pr.ecipitates out en the
g?ﬁ%%%ﬁo%eigg%%%?%.y ~A 376507821 | Wéwfle dedtribes
t Frermya gt ed ¢ ore bfmine| vt e-$or fredrehydetoesi Ais Bt hhis
acdow f emahdehydes qonieny By refl Qld n@o?{gg?dehyde

m xture of fornaldehgge, 25 H20 and am ne un

b3t CBhdt 't 6hs Nathe st aftii stechi evabrem pH & to 9 at
frox fonlsdebydel med @nong skatde® | Bn lithe 8z1848bhéi ed@fum. A
t f§£§¥gﬂ%éag ughoqjggsagggg %% htggtfo%ﬂl the course of
further reflux boiling, shortly after the dissolution,
the condensation is so far advanced that the resin

precipitates out when the solution is cooled.

US-A 3 650 821 likewise describes the preparation of
melamine-formaldehyde resins with a low formaldehyde
content by reflux boiling of a mixture of formaldehyde,
H,0 and melamine under basic conditions. The minimum
achievable formaldehyde/melamine ratic is 1:1, a
stability of the resin sclution of about 12 h at room
temperature being achieved by the resin solutions used
with from F/M 1.3 te ¥/M 1.7. The resin solution
therefore has to be processed further immediately. Only
a paper which has been impregnated with the resin
sclution using a curing catalyst and dried is

sufficiently storage- and transport-stable.
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tenperature being achieved by the resin solutions used
wth fromF/ M1.3 to F/FM1.7. The resin solution 30
therefore has to be processed further inmediately.

O gsplfajpfgr whi ch has been j npregnat ed yj _
resﬂyﬁo sol ut isgn using a curi nég cat al yst aﬁ%&&%z@?s/gou?g
sufficiently storage- and transport-stable. WO .
2006/CrTded? to PE POWERRF06/ 00ABTRI neAdcomdi InphtysleDE esin

3104429 A, Haa{iggjnng-%emgkégnyas/ﬁ@ﬁ@nﬁéOkgfc;gggf less

havi ng a form yde/nmelamne ratio o ess

1'370ar & -prep@FEd BySRRXFAg AYueblsiMel Afitfous melamine
seloltitaps swivit  oFsehdelydedandridhemenr epeeabbyp Wt Ryith

5 di tion of nodjfi.ers, heating themto from 105

15‘% LEACH of séﬁaci/le#slseés.’ APCEREYt el ator e?ﬁﬂ]a t]:f& to
caBPESpdmdiangc tbewdt edsprésslice, tite tendensati®nahd the
c nt g | i eul rc atibili iS .
e e NP e o Mt R LI LI
16°PEsgFefingintest n asobgtitérslaranaf bgoustogmaar el ity is

agbt8NhedPr @SSWH £2 BT OLESGe - iRaVG & | BWSLOEA0] that the
st abi ijtg;\% It is al sio known t hat el am ne-f ornal deh%o,le

r ESPHST Y h T8+ Moo o e dehy d&’ it Bhtl Xt aho behe amdient
ppepasede witdcedd adgité o Dfw difdexpntstmsi fiwefs, for

i nst ance car boxam des such as caprolactamor naleic

nonoanm des or fumaric nonoam des, sulfites,

sUt f bhaad desknogar bhatt Bs]adivesformpbtiyoydesuehias with

ghycobs, $UIALS QR yaSUIXL 2GRN0l S, Or, el S8 .8 Pey  with

resin fornmers such,yas 20 di gyandi aﬁ de, urlgra, _ b
e, gani dihefgepivat i Vedifiand not rfazi nesnstance

sedgbdstam etk AMENOhT 2371 B8SrSUEPEAS or maleic monoamides
(hydroxyl)al kyl am notri.azi nes or anam nes, ich are

i T endiém%ﬁlﬁ:rrpr gvé %Z&?nt r ol T4bi 1% of ?Hﬁonamldes'
readidmrteandiidles storageystabsldl yaofgiheoresustgags or
r§ﬁ§é}‘ alcohols, or else amino resin formers such as
dicyandiamide, urea, guanidine, guanidine derivatives,
aminotriazines, substituted aminctriazines such as
(hydroxyl)alkylaminotriazines or guanamines, which are
intended to improve the controllability of the reaction
and the storage stability of the resulting resin
solutions. This is achieved since the modifiers improve
the dissolution operation of the melamine, dilute the
resin solution, slow the intrinsic condensation of the
melamine-formaldehyde precondensates and hence prevent

the undesirably high degrees of condensaticn.

US-A 5 681 917, for example, describes a process for
preparing melamine-urea-formaldehyde resins with a low
formaldehyde content by & multistage reaction of the
formaldehyde with urea and melamine in alternation. The

resulting melamine/urea/formaldehyde
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25 solutions. This is achieved since the nodifiers
i nprove the dissolution operation of the nelam ne,
dilute the resin solution, slowthe intrinsic

coRdepsatiYagef the mel am ne- f or mal dehyd
precondéﬂsates and hence preJ%nt t he undg%T4%ﬁﬁoosﬁ00$P7g

degrees of condensation. 30 US-A 5 681 917, for
exarpileTededers bes almpoeesd fopbipiépardawgpared to pure

Melealiigaureanbonppldehydes1esins W th aléﬁwvformaldehyde
formal dehyde content by a nultistage reaction of the

f 6PRaFdéhyde with urea and nmel amine in alternation.

The 35 resulting nel am ne/ ureal/formal dehyde WO

2896/1é288%a§ #F PCT/ EP2006/,004379 copol ynmer. ha
R

an
I mpr ﬁ'é8ﬁ¢ ngi¥53p%¥%para 1od of melamine-
nébamheéchpdanlrdehyde wigdi ns Wbtrhaddebwltpnahbdehydeatio

8§@t§Fgm % @g %05%23446 er%ﬁﬁp@hkﬁ%ﬁﬁ%ﬁh@ﬁ%%ﬁ%%&&qg21ne

, am ne- formal e resins"wt
fé?nwsaélhwe/arem@mﬁeerat o tofisf remel. 05 dofingd, amount

woer eha hydiexyet hyl aEipotpi %H—Lea 'm%lléﬁ%gea§o§maldehyde
nodi fier. In this case,  a defined amount _of th

OEF FPRTCTLE e efSd Fint bS5 a GRAIGERTRS fBPFrb]ldéhyHériécular

pracendensaiteibwhith is congensed until a particul ar

wat er conpatibility is attained. A disadvantage in the
case of addition of nodifiers is that the nodifiers
akediszariytamt Lol Lheckesiecalfl yaddis lnonded noddfides is

netyor kref £hgi fesin. JHhus, sthey don@@tiﬁﬁﬂ$J chemlcally
a fus

pernanentl In the resin, but rather can

@ﬁﬁf%ﬂﬁ?(ﬁ ?tﬂﬁ%ﬂﬁFbr%@u@@eaﬁ@S¥%rn?%%sunﬁ%§Yr@@ not
smretaams dddmmaridiarie: 20 ﬁwtf@émr Epu el h&F Sc@f ediffuse

ﬁh qﬁg&%”%%gﬁgqﬁgﬁgﬁgggl EO%ﬁgéna§Xn£Q§§|§n unge51red

surface film there.

Furthermore, modifiers are expensive and complicate the
resin synthesis, since they have to be metered in in an

exact amount and at the correct time.

The object of the invention consists in preparing, in a
simple manner and without the addition of modifiers, a
melamine~formaldehyde resin sclution with a low
formaldehyde/melamine ratio which does not have the

disadvantages mentioned,

This is object is achieved by
a) preparing a mixture of melamine, formaldehyde and
water which 1s under elevated pressure and has a

PH greater than 7 by separately heating
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exact amount and at the correct tine. The object of
the invention consists in preparing, in a 25 sinple
manner and wi thout the addition of nodifiers, a )

”%kﬁ@bﬁ@ﬁffﬁéﬁﬁ dehyde resin_s !ytion “‘thpéﬁyﬁﬁﬁoq$/oo4379

f or mal dehyde/ nel ami ne ratio i ch does not have the
di sadvant ages nentioned. 30 This is object is achieved
by a) prdpdringg angi xtoresbfiengfianiae] fibemal dehyde them

and vafieh Wnch i:5,d4nder, e%evﬁﬁ%gn%fe%%%%?rﬁegrgasTa of
pH greater than 7 by separately heating WD 2006/ 119982
- 5 - FERRESI006130048%9 C© nBf ARt nBTaRe N f ot faltdeh i i ©f

t hen mmXidigigt,hemer t h one anot her, a m xing
t erature Tm_of reater.than 10 bei.n resent |
P e i Tl o AR QR t D St g fetbe tdbure
reacti da avtihethexchgatenpepatut eis Tatuatnddt henen
clgari ng Roipt ;s attai %dér&teé; C)ccontjpuing, ! nsation

condense at the condensation tenperature Tk unti
desi r edSRREERTUESpatThi | i BPtis at tidiThed, depehedo water

890|Ln@ohb@tﬁ?§h$ﬁ§0hgtb?@a%ﬁe&?oﬂﬁéﬁgpgrathe ?nﬁ
ischarging it. e reactants are heated separate
SGORERAL GRS eVt edd CiPe FEORI realtiF f'ebih and
whéschbegidb teactants are m xed. The m xing

tenperature Tmis understood to nean that tenperature

whi ch is established when nel am ne, formal dehyde and
waher arechixed. 200 Theezurdenszrdont¢enperatair e thiati s an

upde;stoQd t@mPRRAture is already present when the

reactants are mixed.

The mixing temperature T, is understcod to mean that
temperature which is established when melamine,

formaldehyde and water are mixed.

The condensation temperature Ty is understecod to mean
that temperature at which, on attainment of the
clearing point, the resin condensation 1is continued

until the desired water compatibility is attained.

The object is also achieved by a melamine-formaldehyde
resin solution (stable MF resin solution) which has an
F/M ratio of £ 1.5 and a water compatibility of from
0.15 to 4.0 at 20°C and a stability of at least 5 h at
F/M 1.0, a stability of at least 6 h at F/M 1.1, a
stability of at least 13 h at F/M 1.2, a stability of
at least 24 h at F/M 1.3, a stability of at least 50 h

at F/M 1.4, a stability of
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that tenperature at which, on attai nment of the
clearing point, the resin condensation is continued
until the desired water conpatibility is attained. 25

The ebbegiidgszal so achieved by a nel am nepbefdmodhy6es70
resin solution (stable MF resin solution) which has an

F/IMratio of < 1.5 and a water conpatibility of from
0315 t7 % 08P 208t addMa stabi ¥ieye obhat stahstibvhodt the
3QeE=[i:M_ :bcﬁ,uftdofht aﬁltlhlitml/ 31,;@1% Qtaﬂr_g/%i/ls_lf[ling_ﬂ}; a_t.oF/b<!V:F_1/Ml,< fag.l,
stahiljt east at .2, .a stability o
aﬁ'ﬁezfstﬁl/ﬁﬁ ﬁ']a][ati’F/ ?1§ FéMsfaBi'I?’i't)Jf'gf <alFeP4e§st1 -do H-4
at FEWML. 4, &a.Stabakity ofiVE:2006434:9982ce @hetween the
PCILEPR 1.Q04379, _a 00 at_F/M 1,5, where

t eagﬁgg???gyégf%Pﬁeha%gg?ﬁléglg woﬁaﬁ??h%ﬁm%%%'range
limts 1.0 < F/FM< 1.1, 1.1 < F/M< 1.2 1.2 <F M<

118, i3 3asahEMysots4whdndens FAM s 1.5 has a linear

dependence between the 5 stabilities of the
particular F/Mrange limts. It is advantageous when

the ratcomViatiteusuhathve 60NheNLGiRE ARl amdmenads) /
nnnoners&/ }O cunmul ative contepts of diners, triners
e s 4

and ol TgBREFETVFs BEWEATS1. 195nd A F SThe THvHET vednd

resin sblgtmens) are notable for very good 15 storage

sigbﬁé{&geﬁng_§ig@&elpfgparabiIity. The resin

sol utions have neither very highly condensed fractions
nor excessive fractions of unreacted nelamne. As a

resel inpént s sbem cabi hompgsngktynot BBYeeXhibitrad good
storqge stabjlity which is fromat least 5 h upto ,
Iﬁﬁ%g R £ha 1%5%yhgn simple preparability. The resin

solutions have neither very highly condensed fractions
nor excessive fractions of unreacted melamine. As a
result o©f this chemical homogeneity, they exhibit a
storage stability which is from at least 5 h up to more
than 250 h.

Particular preference 1is given to those melamine-

formaldehyde resin solutions in which V1 is between 1.2

and 1.5 and/or which have the ratic

V2 = (content of monomers)/{cumulative contents of
dimers, trimers and oligomers)

between 0.8 and 1.4, especially between 0.85 and 1.25.

Melamine-formaldehyde resin solutions having these
properties have particularly high stabilities which are
up to > 250 h.
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Particular preference is given to those nel am ne-
formal dehyde resin solutions in which VI is between
1.2 ‘and 1.5 and/or which have the ratio 25 V2 =

(GRNEEHE/ Dfsgagnoners)/ (cunul ative content |
trimers /and ol i gomer s) betvvegztn 0.8 and 1. EC'P{BESPF?@Q%ZW%FTQ

between 0.85 and 1.25. Ml am ne-fornal dehyde resin
sGPECAGHd affav PAG feesec 30 spr gderan eschavdiose  melamine-

pactiedbankyehi gh-stahi I ities whiheh are,nup,to 3250 4
119982 - 7 - PCT/ EP2006/ 004379 Parti cul ar

h.. VWO
plf&rglﬁiﬁ@ YAg/Brdenits t Hede drel @i ndXor el Hehydle 1-5.
r esppcialliyi gnse i ghl haveca f or nedglehyde/ nehadd Nneesins

rati g of_ f .m.l. t015 r ef er apl from
13%’%0 1Sfu£to lees, Yesi h8¥5 a';léefl]y&f)ent? with
f simaldehgdestpnt ergcmd/vl t hstabmﬂllltta*neousm@ gO@d‘eparatlon
%g@bgkgyegnd preparation properties. It is generally

e case that the stabilities of the 10 resin
solutions rise with increasing F/Mratio. It is also

aﬂwan@am@rm the r@aéfeur@151@3tﬁep|éta%9ﬁ1%%s7 &dihe
bet wee 5 and 12.

2 T g utwn%srb%%s%ﬁ i S (s oy -

i norgani c and organi c bases, for exanple K(}I Na(]—|

05 ne | am nes Inthe ratlon
C)}?'gtheszl a?%}od grﬁi‘z%gt%g&?g ' eéldvécr?teagrél%)ﬁg 6isne pH
t@ﬁ@ée‘?fea’bt%mﬂslﬁel:am}ﬁ@rtl@@l&mhatdehlydé émdndvalér For

g heatedogeparatghy. 4d Igo§£§81808%'ob' eu§é3 healtomary
nel am ne, and wat er together but separatel J)e/ﬁ* rom

f%%q{%ﬂad”érﬁ/déﬁdanﬂ%f%n%%r wEISEshy dECande xR K8fet Na0H,
bl (sBpar ahehysf bam aekanbnemi hesi, s

In the preparation of the liquid mixture, it 1is
advantageous that the three reactants melamine,
formaldehyde and water are heated separately. It 1is
also possible to heat melamine and water together but
separately from formaldehyde, and/or formaldehyde and
water together, but separately from melamine. It is
also possible to heat the melamine together with a
portion of the water and to heat the formaldehyde

together with a portion of the water.

It is particularly preferred when the melamine, as an
aguecus suspension or as an agueous solutiocn, and the
aqueous formaldehyde are heated separately to Ta
greater than 100°C, and then the formaldehyde solution
and a base for pH adjustment are metered under pressure
into the efficiently stirred melamine suspension or

solution.
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al so possible to heat the nelam ne together with a 25
portion of the water and to heat the fornmal dehyde
together with a portion of the water. It is

pqﬁ;bggg;gﬂgbggreferred mhen_%pe nelanine,Pg§/§%hﬂ?6(H%437g

agueous suspension or as an aqueous sol ution,
30 aqueous fornmal dehyde are heated separately to Tm
gri@atler: 1 Hean1ooc, thamdreaehi ohe iforsmalrdelly de t$olautdafined

and anbase f@r o adjiusiimeniyane metered ypder, i ieq up
pressgre intg the efficiently stirred el ani ne

sGSpensi 6AS6r1ngoPRENENa LW 2006/ 119982 - 8 -

PCT/ EP2006/ 004379 In this manner, the reaction is
started with a defined beginning at the m xing
tgﬁpé¥ht§F§ m %Fcﬁnf%ﬂ%g&e B-tife ef edfitng SeGitRets
atsTmeaSedn ddrt rlesstt invheratee cosbiingd urxtdr @yofapaldratus
reaclant s, si s heated, ti te.is influenced

b5 appar at us “%??%ﬁe%gggsraﬁfcﬁqgé% ST ﬂ???%%%%t%lmes’
regdtt oAt FABY I LipBACENEN labaticbRoRSUENd cisriho MOYERECUS S -

r @8b0h PF ORSH ALt IAROL ntrd byi kng dhact of i s pal
that the heating 1gﬁfa?§é?§95ﬁéhng}ﬁgeﬁggﬁin%%%shgf%qng
tha"¢ n¥®nt1¥% resins, in contrast, the absence of the
heating time of a conbined m xture of the reactants

be, conducted in .15

ti ,
R RS G Hsn HarHe 15 A Re eln contzast,
Hotfbgahesnser edi rthsol edoirsy Theef afmed detiydineéd mixture

Rf@f@{@bﬁé’aé*lﬁégrdthé nyihe,d orm o%eggti&qu§8u§ef%éﬁ&égg/§%yin

with a formal dehyde content of greater 2

viei ghtPr2dnFyhes  céncentdsdtings of mppBefor i@l defyiie | sore
pasiddarescusSimes My Matels .i s avail abl e for

suspensi on formation

The formaldehyde is preferably used in the form of an
agueous soiution with a formaldehyde content of greater
than 36% by weight.

A higher concentration of the formaldehyde is positive,
since more water is available for suspension formation
in this «c¢ase, and hence the stirrability of the
suspension, the distribution of the melamine and its

dissclution operation are improved.

Generally, it is possible to use any desired
formaldehyde source, for example methanol-stabilized,
melamine-stabilized or unstabilized formaldehyde, or

also paraformaldehyde.

It is advantageous when the mixing temperature T, is
between 100 and 200°C, more preferably between 110 and
150°C. The higher the mixing temperature T,, the better
the melamine solubility and hence the availability of
the
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in this case, and hence the stirrability of the
suspension, the distribution of the nelamne and its
25 di ssolution operation are inproved. Cenerally, it

%op9§§é Ifgggg use any desired fornaldeh¥g§{éggqb%28%ﬁ37g

[

for exanpl e nethanol -stabilized, nelan ne-s

or unstabilized fornmal dehyde, or 30 also

pacdfoinel dehydéhel tréactdwantagboushavhénrinhédahyilag The
t tgre:Tmi e 0 r ; :
PreParably betwad 110" ana” 1900 the Frgner it Tesin
nPRiLH§LPBrperature Tm the better 35 the mel anine
solubility and hence the availability of the WO
2256/119982 - 9 - PCT/ EP2006/ 004379 nelam ne for the.

r edtt T SWTIT t RELPOMAHI dehydee THeII$F givdr Fhej Seaghdon
noveraspogenecus thieer asadlimg rnesidsusdl Wi onhed Theuia
p isting_ in_ the c S f the rgactiaon
heREbEe 3t i he Bt g tohiBalatsr vHE H dirgeoravure
Mt keevegnt AO0exirst | 2Q0 tenpehat wlevakteda neeperiat uie up
| + - bed weep &Q@Q@nd 200C, the elevated pressure is up

to 10 bar gauge. 10 It is preferred when the m xing
tenperature Tm and the condensation tenperature Tk

are ihepsaferrFhi sirehf ense mi&ﬁﬁ@VQQMQ@Fathaé TFeand the
alitati ve

reaction r.eqi is ve Si le an u
h(f%rh-?/nasfautelOgrthgFlgﬁFgﬁv‘ﬁgi ﬁe‘scﬁﬁﬁ i g}ﬁg S8 Car e%(hlg_ offers
never ¢ivdessgebtthianablles Heaevern irkgisealiso posgi bliieple

taa ’qﬂfﬂagls% 'elﬁ‘ife%rﬁ‘g%%ﬂ% nén@a§t$5fg ?EE%”?SMEESM

tenperature | condensation I's contiI nue

ALY R GYe tosifp ertftauma s -

However, it is also possible that, after the clearing
point has been attained, the temperature is lowered and
condensation is continued at the lower temperature up
to the desired water compatibility. The term “water
compatibility” is explained in detail beleow in

connection with a working example.

In this case, the condensation temperature Ty is lower
than the mixing temperature T,. The cooling from T, to
Ty can be effected either rapidly or slowly. A lower
condensation temperature is supported by the fact that
the condensation proceeds more slowly and the desired
water compatibility can be established very efficiently

as a resuit.

The inventive melamine-formaldehyde resin solution
preferably has a solids content of from 20 to 80% by
weight, more preferably from 40 to 70% by weight.
Melamine-formaldehyde resin solutions with these solids
contents can  be stored and processead further

particularly efficiently.
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20 to the desired water conpatibility. The term "water
compatibility" is explained in detail belowin
connection with a working exanple. In this case, the

capdefsatiiggghenperature Tk {§ lower 25 pomikplBfe/004379
m xi ng tenperature Tm The cooling fromT. to Tk can

be effected either rapidly or slowy. A |ower .
cofidehs abir6h ctrEfperdied e ihe stppapike byriheceade t FES 1N

tB@l@emsﬁnagtupnw@t@@egeﬁpae&gl$h@ydbfawdxmhaJdEStbeq 5,
can b est abl i shed ve

wat er co it
SPFPEFCAITY 90 actie r BQUPETSTPESR nodniiiiicsed up to a
rrelaaairneerhpaﬂﬂ}lamshygleofeﬁrcnms@lwtt@)nl preferably has a

S?L' dSJ_ Con 9%18&&%%9@70&%&3%@ %{c%’us Wekvﬂ@% MEE  water

préfera r om
N@pmmhebibmfal dehyd@eomnedi n? sébutl ,on§5wet3hatlﬁ§sethat the

sebhgénsgeﬂéﬁn&% C&fh&ifc@éd)rﬁg and @rgggéa%e@oh%tth%ahty
particularly efficiently. WO 2006/119982 - 10 -

Pe/ EPZD0%/ 004375 1t is preferred when the
nmel am ne-f or mal dehyde resin solution is a vvater

compatibili offr mQ.2 to 1. p(:lal 1a
COMRERERE B s o s m T KR confat RV FPES e
ofe$i@m@l¢1ma.l5aves Atma&rpautstablakityyadvant ageous
when the water conpatibility is from0.2 to 1,
especially that the condensation is conducted up to a
vBRer SEORPAti BERPEYItEf offr dh. BNt ivaorgpiphegeutions

rafgest of 1waker QpﬁpatlﬁéﬁﬂidﬁléfmylnX&ﬁ&hM@geé@§lnre31n
soI uti ons have @JT&M mum stabilit
h

BT T T otTve S eer RIS oP LETORSEY] SeqFt Least
|BHSH SriesdPard 4 tul a1yt aclvandageesisecesiny ibose with a

Issgéa%{aigoenssﬂﬁifﬂglg'eo\ﬁh?ﬂ%ereﬂﬂ{aqg%§tfi‘biolfifte¥ 'S Mry good
time buffer between the resin synthesis and the further

processing of the resin sclution.

It 1is advantageous when the inventive melamine-
formaldehyde resin sclution is spray-dried. The same
further processing means are thus available as for the
standard melamine-formaldehyde resins with a higher
formaldehyde content, and the possible storage time of
the resin powder is generally several times higher than

that of the resin solutions.

The invention further provides a process in which
a) a mixture of melamine, formaldehyde and water
which is under elevated pressure and has a pH

greater than 7 is prepared by
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24 h. These resin solutions and especially those with
a storage stability of nore than 40 h offer a very
good tinme buffer between the resin synthesis and the

f ufd Bebe/PIgyeessi ng of the_resin sol uti onpcRPrddodsyoo4379
advant ageous when the inventive nel am ne- fornal dehyde

resin solution_is spray-dried. The same further
pr oces SiOMg e &HY aferthus aedilrdbre ¥ f dpripédehyde and

?t andfgqlﬁl Tierof orﬂ]ﬁngeh%&% r Qﬁiegls M dthex hi @i_"lermi&fﬁing
or mal dehyde content, and t 0SSi o e time o
t he re§@ﬁ£ﬁ6ﬁ%@ﬁei§hggzeﬁiﬁl e%e&%@@l%{ﬁhggﬁﬁ¥dﬁ%ﬂpresent

t han timathef cthe seesifnmdabutyi, ongenThe i nvention

fynt her_,provi rocess i [ 0 a njxture .qf.
mL:h)arri r%% folﬁ:%gf%ctigﬁﬁgde g%d V\g?}gguggneﬁ%cha%ts unnE er erﬂlq;lr,lg
el evat ég¢mpeessure arth hashial bH theeateyeahiary 7 pgint is
prepar ggd Ry WY 2006/,119982 - 11 - PCT/ EP2006/ 004379
separately heating nelam ne and formal dehyde and. then
niXi ng COREATAAERCBne 18notREE "de/ xidty  Hshpereitdfre afmen
of greakepethanrd00C hei ngupresent tHaN t heescovese ofwater
m xi ng, the .E.?E t he reﬁgtlon i's ﬁonducted at the
nixingcopgﬁgé ALUFE Th GREFTtHe &1'84ring point is

at-hai nexkirt henle)icondensatebad i $ocamtamuedmperéhere and
cqr Lon tenperature Tk until the desired water
1ggggﬁ%g%%gflity is attained, then the resin solution

is cooled to roomtenperature and di scharged.

Advanhaggeystyy, t RBePrACRES:d SiPeplorordeBabehvh&esel Nin
which case the reaction apparatus used 1is a stirred

tank.

During the cocling from the condensation temperature Ty
to below 100°C, noticeable postcondensation cccurs. The
condensation time required at Ty taking account of the
postcondensation up to the desired water compatibility
can be determined easily from preliminary experiments.
It is also possible to monitor the condensation
progress during the reaction by sampling and
determining the water compatibility and hence to

control the reaction.

For more detailed characterization of the resin
solutions, it 1is peossible, for example, to use gel
permeation chromatography (GPC) and liquid
chromatography with mass and/or UV detector (HPLC-MS,
HPLC-UV) .
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15 which case the reaction apparatus used is a stirred
tank. During the cooling fromthe condensati on
tenperature Tk to bel ow 100C, noticeabl e

PeRS $0BEeNSALON occurs. The,,2Q condensapbepesdddR /004379
required at Tk taking accoun% of the post condensat i on

up to the desired water conpatibility can be
déther e telag] | §uf el pRePY hilpar § OXpEEERerfioy. pPrgrgEing

wéNJﬁ%ﬁéﬁiﬂélﬁd%ﬂgmaéﬂ¥déher@@ﬂ@en§@lhﬁﬂonpr0%&%%§1n a
durln%Ethe rea tlon by sanmpl.in and 25 detern1n|n%_%
&M tFﬁiPPF? and HEACE Y A Gt 61F HaFe Which has a

r@ﬁmhgﬂyateEOHjﬂﬁTGTdfﬁatb&dtéhaEaCtﬁrddﬁﬁﬂﬂmm(ﬁemﬁuiature
(0 D SR 005, ol BOSPLILE: oL oHaTRLEn L8 58 v
chidimnography WMEW n@ssnaw@k@ﬁ UV fdetrecttdre (HQBCUMS is
HBL.Cs UM} . \‘é@éozpéééé?&?zls lz%ndlchQoEP@f@Qﬁi 0%§7%1e15%ng

i nvention further provides a process for preparing
n@PéﬁFnéU¥oﬁﬁﬁPa€ﬁ9de1?6%1nC§6ﬁﬁﬂﬁéﬁlOﬂhéﬁélﬁo%tlnued- at

ntﬁbub@naéngahaahnQem@@&ﬁ&hgehxqeuaﬁg1mah@rdw&u@@dha®ter
IS, reacted at eactjon

er than r
eRBER Rl r bThY TAE Aigotiito. Fasac 0F LENpUT aParBEYPR 1o
bebngedt tai nedn wemhénatess ahdandbsohanges. after the
m xture is present, the reaction is conducted unti l
the clearing point is attained, then condensation is
cBhei piedsapretheabordénsat i/ ohot edpergrar ®rekegabilly from
thesdesi1ed water 10 conpatibility is attained, then
the resin solution is cooled to roomtenperature and
di scharged. The pHis preferably from7 to 14, nore
prie ecabl ysf coAmteRtS otfo thids resin solution is preferably

from 20 to 80% by weight, more preferably from 40 to
70% by weight.

It is possible to heat melamine and/or formaldehyde
and/or water separately from one ancother and then .to
mix them with one another. The separate heating can be
effected up to the reaction temperature T,. In this
case, the reaction temperature T, corresponds to the
mixing temperature T,. In this case, the process 1Is

preferably performed batchwise in a stirred tank.

The separate heating can alsc be effected up to below
the reaction temperature T,. In this case, the mixing
temperature T, is below the reaction temperature T., and
the further heating to the reaction temperature T. 1s

effected within less than 5 minutes.
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15 The solids content of the resin solution is
preferably from 20 to 80% by wei ght, nore preferably
from40 to 70% by weight. 20 It is possible to heat

nebagh e ﬂ@%%r formal dehyde, ;and/ or wat 9%%@?%5%%@(4379

fromone another and then to "m x them w
anot her. The separate heating can be effected up to
t A8 reats i eeseenperatwlran Tehel nreddsanicaseret heot heated

r%@%ﬁk@@eﬁ?”ﬁ%&%t@ﬂ%-@né%HéFS@Q@d§a£9e£h?lgétnhﬁ&gg and
nperaturé Tm this case, th process 1s

pFQF@ra%¥9u%%?fd¥hearbdF@HMPbe ieFSa EPRPr et RidHkieSThe the
separake heati pge€aradliso berebheectedcuprtiaubekoy the a

on te rature Tr. In this case, the mxing 30
tEH%S;SFuF%ngﬁQFS bel ow the reaction tenperature Tr,
and the further heating to the reaction tenperature Tr
[ e iLthin_ | t.ha '
2005/ 113083 - 1130 Dpcirepdbne  Doe S Th Ty s Eage! 8F °
WRERT & hely c@Et Gt 8o eCotchiead et separer@isr f rom one

anot her but rather first mxed and then brought to Tr
th| | ess than 5 n1nuies t he grocess is preferably

PE o TER G RucbEP i £05 eabaPalshéngt grite THES1Ted

tt@n@@ramm OrTnmay The foy rradadf o omelbm&ﬁel r@%a_cﬁr] is
ves nnect t o_one anot he .
B L T ey b r ey RESaEEF feq neaEing
t@ﬂﬁﬁﬂ%ﬁ%re@rfﬁngéd 'WN$H tmaatﬂmmamtoeacﬂ@mg&h The
pref efahly established thioyah tﬂ§a§ f9%en ideal

circuits arranged over the reactor .
R Hedde™t i AB inlﬁﬁénﬁﬁbuf%ﬁwredﬁﬁbrq Q%%H%%h L8eafhe

apl g f kewcand | aen rari ddOWoy Thiend hru@hpey | Reth8ence
time at a defined reactor geometry which is needed to
be able to achieve the desired properties of the end
product.

In principle, the process according to the invention is
also suitable for preparing already known melamine-
formaldehyde resin solutions which have a

formaldehyde/melamine ratio of greater than 1.5.

The inventive melamine-formaldehyde resin solution can
be used, for example, for the production of laminates,

composites, compression molding materials or compounds.

Two preferred embodiments of the invention will be
illustrated by way of example hereinafter with

reference to the figures. The figures show:
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tubul ar reactor is guided by the required residence
time at a defined reactor geonetry which is needed to
be able to achi eve the desired ‘properties of the end

PLRAYGhe 2 dg3 Principle, process accgé?reaé%%/Bgfévg

|nvent|on I's al so SU|tabIe iér preparing
known nel am ne- fornmal dehyde resin sol utions mhlch
hdig.al f oneal eethydenert aminear a:taitmm\fis@r eptefothance of

1.5. 25 The.l B%ggggge HEIang?rE bgehyde resin

sol ution can used. for exanp or the production
of |lam nates, conposites,. conpression nolding

matier.i al scae @mmt 3QfT\é0 P& f Rk ephodhpRAbSe of
of the invention wll illustrated by way of

exanpl e hé 8|ﬂ£PF8FSm}Fha FEPBfBRCESEBCPRe fi gures.
The figures show. WO 2006/119982 - 14 -

PCT/ 006/ 0043 ne enho nt , of a, .
bgﬁcﬁaé%eqﬁer d%ﬁd%%% of® espﬁdigé 58 2" %t FPFedesired
t apkpeFRguUre dme enbodiommat dehyvdecontélmeiessr 2. Melamine

psfl&om@s}e Hfe Mpem%@&eas ik R EN@%%Ecé\%i‘géo tirPed

1, formal dehyde 1 1s preheated esi red
tEﬁﬁ%r 5t Gré mattﬁ-'éi i1 dehyle prRehdspared. LRBPgARKELC.
a’[ﬂde\/\mr@furﬁr eckntgpducedqdi-BHO itshelhaﬁ;ﬁamwe @idﬂ’g"&ﬂ in
E 6 andtge ed there up to the de |r h
CanbeSry 88 R RabaRsu e or B SRk rod A% 7P a1 §he
Cftcarzg@lide}mydsol ahidon time t hmeﬁameneBWaltielﬁg \msstelré Asve

SP@QCE?@dt hﬁle f %&?y%%@é%aﬁ%g rml %menev\gﬁkf%tsh are

m xt ur e have t he eérature
v &iead 3 éﬁemﬁéd@béﬁéd aﬁ@rdﬁﬁdeh?de a@detméﬁhageiaﬂeder

Etes Qeh-dINEEr the melamine-water mixture in the stirred
tank 6 and the reaction mixture is prepared with the
mixing temperature Tp. The reaction is conducted at Ty
until the clearing point 1is attained. Subsequently,
condensation 1s continued up to the desired water
compatibility, 1in the course of which either the
temperature Tp 1s retained or a lower condensation
temperature Ty is established by reducing the heating
in the stirred tank 6. After the desired resin
properties have been attained, the resin solution is
coocled and then the melamine-formaldehyde resin
solution is discharged 7 at the bottom of the stirred

tank 6.

A further embodiment is shown in Fig. 2. In this case,
melamine, formaldehyde, water and base 11 are conveyed
continuocusly 1in the desired mixing ratio into the
heated and stirred suspension vessel 12. Melamine is
metered in as a solid, while water, formaldehyde and
base are conveyed into the vessel as a liquid mixture.

The stirring results in a
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pressure to the nelam ne-water m xture in the stirred
tank 6 and the reaction mxture is prepared with the
m xi ng tenperature Tm The reaction is conducted at Tm

unid loblg1£dar i ng poi nt is gitained. Subsequesidok/od@37o
condensation is continued upto the desired water
compatibility, in the course of which either the
t ey iatifed Tan i soF et ARAed BYSkRENOWeY- cobldensalli opf  the

t egIatdiicd Tksi sopsthabkishedi by ar gduchngct heaheahinkept
in the stirred tank 6. After the desired resin 25
prOPETtaTes 'ave Be&AS&t % tfedind hRUFRsi A 8olSSPERSET 1S
calzad: andft hemtimaonellgm me- ormat dehygdepnesi M3 at the
sQl ytion i i.scharged 7.at the bott of .t.he stirred
tgh%i§F138§A‘ ﬁ?tﬁ%gp%%%%a?rnﬁﬁsﬁé§ s%g%m Wq% |gPu§PSIthe
t bivspeasd.on nehami nee forkral gehydectwat et4 andrbasesed to
ar 8 Conveyed. 4 copt5aypus! ¥4 nathe, ng'tre%gema@u@g Atd @10
into the” heated and stirred suspension vessel 12.
MeBanfRbapPsishgterdtd MR2AS a®8old d PIWHEIE tiat @F , separate
f Q@@&:i@@hyg@ig@@i%. ba%near em@@_ﬁM@M@dfbi@ﬁer@@Ey&@SSQlesin
as i,qui d m xture. e stiyring results_in_a
SB601T165877 45 - SCTrEP006) 00AAS LR abl | 54| ORBLAT
t reasusperisi ohs TohelpH dfo t heomsuspersiadmuries mpnintened of

Wit[HE L & efgrggg %ﬁ%c%%!%éedcol”ﬁtéﬁé Wih%h B RAGession
net eri ng punp. The suspension is drawn off
c@ﬁﬂﬁﬁugésly by a netering punp 13 at the 5 bottom of

t he suspensi on vessel 12, which punps the suspension
into the tubul ar reactor 14 conpressed to the

r QG FedipResdurtdie i TPk chO AUt efpeFaturdvaRspprRUSly be
estabkirsbedbyaneanss widwyplar aki tyl 9fs separ ateray-drying
heating.circuits. The nelanine-fornaldeh%de resin

or 18 puUrpoEé usés dn alr stream 1nto which the warm
or else cold resin solution is introduced. The drying
of the resin solution can also be achieved by means of
flash-drying. In this case, the warm resin solution 1is
dried with decompression (pressure lowering) without
supplying air. Te¢ support the drying, it 1s also
possible to introduce an air stream in the course of

flash-drying.

The invention will be described hereinafter with

reference to examples:
Examples 1 to 3:

The experimental conditions of Examples 1 toc 3 are

shown in Table 1.

37% formalin solution is heated to the mixing
temperature Ty 1In a heatable reserveir vessel. In
parallel, melamine and water are likewise heated to the

mixing temperature T, in the reactor with vigorous
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10 solution which | eaves at the bottom of the tubul ar
reactor 14 is cooled to roomtenperature by neans of
the cooler 15 and discharged 17 via the deconpression

V3l 20d8 1 toudne drying of Lhe Lesin SO v ik8NeEAbe/004379

usly be achieved a spray-drying.
cl assical spray-drying for this purpose uses an air
statgaming olmhsehprehel war nTher Kéllsd scolibsg@Esiaf in 250 ml

SthtM%QeES éH&rngﬁﬁgﬂjxhecﬂ5¥b@@ of Qbesﬁ§§ﬂn pressure

solution can al so be achieved y means of
f Iepsticdr yiBRpe IREERT SR Ea¥esSehe far mneesnefﬁfstc%t i®Fg sthe

dricgehadit-h deueriessken ( PhessSHE@ahowsr i Bgépémh_wt have

u To Ort t
R O Bt R A T s I b iR g igp and
flta@ dlf ysogve@5KTHe drmvemnttored bh beindederideedly under

her.ej t fer e I 2 a Ie -
RS b LS RIE R, OB RS 4t
ar@erafgwm i nSTaﬁpépietsW/@fbenal ppPsokut :Tgrfnlrsumt edlhe

t%u%@%ﬁ@f@nnﬁs:¥%ﬁe§9§f§é&rﬁnger|%d%&ﬁﬁ%ﬁ@l%messure at
reserv0|r vessel In parallel, nelamne and water are

RS SE IR EH T ot heP APxiThG t ehPRF §tdr BOT i nOpRe the

r%a%b@lhswlohh NE QoL DEST I 2006/ 14998Re- sl ution (clearlng

PCT/EP 006/ 004379 stlrrln suspensij The
HPLiBE ed Saratah O LinRert R gt ot Moriddtion
atsmabkapmessG&eupvessehe(U&@@n@ﬁewauﬁ;\aﬂmgﬂglhyiuﬂxaof
[ RE! OF s CRCCSA NG 1 I T N 5@k LA aPdstRe SBLAHAR is
suspensi on have

cooled to room temperature. The resin solution has

cooled to below 100°C after about 5 minutes and to room

temperature after about 20 minutes.

To characterize the resin solutions, the water
compatibility at 20°C, the stability of the resin
solution in the clear state at room temperature and the
pE are determined. The composition is determined by
means of HPLC/UV/MS, the proportions of melamine, sum
of the monomers, sum of the dimers and sum of the
trimers and oligomers being determined. The water
compatibility is repeorted in Iml of water per ml of
resin] and denotes the amount of water which can be
added to the resin solution at 20°C before persistent

opacity of the resin occurs.
Examples 4 and 5, continuous process:

The experimental conditions of Examples 4 and 5 are

shown in Takle 2.
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5 reached the tenperature Tm the formalin solution
and the dissolved KOH are netered in sinultaneously
under the pressure of the nel am ne suspension. The

ratlon is conplete after app
n1nu?b89/5#§§% suspension i s igm13t|rred uﬁ%é(Eg%°°6/°°4379

aut ogenous pressure at 10 the tenperature T. up to the
cl¥éri mgrpeilnn. ©ntetfbe, suspension heastcd eaned KOH are

Wﬁ@%dﬁ&%*%%ﬁ% AHBJ§&§nSé? apgh% nsggﬂd%%ﬁ?lfn%ﬂf%h is

conti nued at t e con 1 on erature
t hengesiated ewerat redrpst | Bl |t1ye ofmlétm r é@n@eg@ltm:eonTm,

an@ itheRct hBef 88T M A ORI Sy ien copl gdat,omEeoM: solids
tenperature. The resin solutign has cooled to belo

16‘6@:%‘1{‘& R[WOR™5 A AUEESTEdd o G fBAP &AL Lﬁ%gether
abtkera aboltt 26n rrwmuhes—i Irpq@itar Astering tsi'y%‘de@ﬁl rBtlrrlng

solutio t he wat er C atipilit

SRR et OB Elon S PTRr ais, 1B G0 filhengion
r osnkepiperstieee ané ehe 9pH. aﬁermku&ﬂunguynmpﬂmﬁ used to
COPRAS t:h@nslu%p@ﬁts%m Red D% g %fnd*g&{ U\é/év%nttoheche

pr ogortl ons of “nel am ne, um O e non sum of
RBBAT e o TAABC S 6F bhe 225 Himsr@and ol i gTéWer gubular

bekpgtdet @bmt;,mges ?553:%@% BfereaRatd Ridtt X\Itlltgn trt@‘@iorvtcﬂ.djme-
wal er er 0 resi eno es
aﬁBﬁmtaTbC; Rt ere t'r%lh R P&t iy %ﬁ%% ‘t’% e Yok rFonneCted
soh utsieari eat. Zﬁ@abpﬁereape05|sbenile@pa£¢mylpfhbbeed the
"g5L0-0etts. B0 DRSS A0 SN QS BLOCOSY
con

€ experimenta tlons 0
sh@%ﬁerﬁﬁun%lepqEquo 20@@W@$9982n- tfze- prereactor, the

PCTE ERRO06A 004378 0 2328% fos malHd sQlWtiion, wehablRture T,
\%ﬂgglgn%hgjteatlng time t,. The heated suspension is
then transferred into the postreactor with  the
condensation temperature Tx. In the postreactor, the
suspension then becomes clear and the resin solution is
condensed further up to the desired degree of
condensation within the condensation time teema. The
resin solution is then cooled to room temperature in a
cooler, the resin solution having been cooled to below
100°C after 20 seconds and to room temperature after 1

minute.

The characterization 1s effected as described for

Examples 1 to 3.

The parameters of the tubular reactor system (reaction
temperatures, reaction volumes, residence times) for
preparing a specific resin type are determined as a
function of the planned throughput in preliminary

experiments.
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nmet ered continuously into a suspension vessel which is
tenperature-controlled at the mxing tenperature Tm
nmel am ne being netered in with a gravinetric solids 5
ey m and formali wat er and

g§5a5@2'33¥%%8mﬁth aliquid ﬂ%téring systgﬁﬁy t|§%?ﬁ%4379
keeps the suspension stable. The pH of the suspension

| Sokpprabéveeena@pldeahd 9.8. A netering punp is used
{ie1BELRE, L NG, SUSPENSicAn, L0 : Ar eSSU & PoANd BUP kbt axe

into the 10 tubular réactor wth a throughput” D.

t dbdlFaplly edgtpracbnsnstidicof TeAGTPF erEddt oF LHBF LN PR Tn
t heoval WspVRltyraandh ROSEREAC R RAN te M th the wolum®in
Vol N connecgted . in series. The prereactor, Is ,
ePBEfPEcal Iy FEAIEdS t heP st Fasct gr1§3ring  point  has

t eaperatdf e- caid r okrkednby feansodtieaskhl t efifpetiatir e under
contpologlicylts L Lhe preneact o, fhe ;puspension js.,
218"t h w tThinthe

héa reaction tenperature Tr
hearpayilbihetya. Fhe h8aBed sdspensi dhei s adleénng. The

téﬁ@?é@féfﬁzé@ﬁ@nthg Q@?EEE@&}%Etﬁkggrﬁg%d in Exap.ées 1

condensation tenperature TK. e postreactor,
Zbos%spension then becones clear and the resin
solution is condensed further up to the desired

degr ee condensgthfn within the condensation time
t T

of .
TR VE BFFR fon is then cooled to room
tEmper atxperinmerat caod er pddfeormesi n s@ ut idesdravedg for

be &Pﬂﬁ%t%ﬁﬂg W 25 190C %{itt‘?{ %%esegﬂgg(?eapcqlat@ the
oo t_errperat ure ter '1 m nut'e. The characterization

i Bt evt edtascdesernbbed funderExarpies<l tBFBEr302PRECX-
PRy anmherss of tihe tubular peactor1systepifigact h@h been
tenperatures, reaction volunes, residence tjines) for
attaine and the reaction 1s continued up tc the
clearing point. After the clearing point has been
attained, the reacticn sclution 1s cooled. AT this
time, the resin sclution has already condensed to such
an extent that further condensation brings about the
precipitation of the resin out of the sclution. The
characterization is effected as described for

Examples 1 to 3.

It 1s found that, owing to the 1inventive separate
heating of the formalin and melamine reactants, much
mcre stable resin solutions are obtained. Morecver, it
is obvious that an increase in the mixing tTemperature
Tm lncreases the stability of the resin solutions even

further.
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preparing a specific resin type are determ ned as a
function of the planned throughput in prelimnary 35
experinments. WD 2006/ 119982 - 18 - PCT/EP2006/OO4379
j nple 1. Mel am pe, water,
sol u?§§§#€£%3§§CH are initTgigy charged |n igﬂﬂ%QSQé or7e
wWth stirring at I. (roomtenperature) and then
h&sttedengeThungs€lwilithicn 5 approx. 25 minutes. Once
the clearing point has occurred, the resinis
condensed further under autogenous pressure at 115C
udti | FPrRasdanydferhagenpatibility of 0.3 after the
cool i ngorhhedeeharagtenktgation is effected as
dgscrle g in Exanples 1 10 to 3. Conparative exanple
The'8xperinent is performed as described for
C@nparﬂelamleaanphEei basemthhrghegchange that the
13 reaggé nmé§%§? der reflux. After approx. 20
m nut es, he S ux boiling has been
aﬁtalnéﬁl@h@dthenkeactlon is continued up to the
chear g peins - fé@&gidéﬂ§6&|ﬁ%%iﬁwkéﬁﬁiﬁoﬁﬁﬁhéEﬁﬁkg
attained, the reaction solution is cooled. At this 20
tinme, the resin solution has al ready condensed to such
aplexteatathed, f ostheldsongdensaiion hfdfgscrabaying he
pL§C|p tation of the resin out of the sol ution. The
ract eif Y5t tTh Y258 fected as described for
Exanpl¥stdrioy ous It is found that, owing to the
ip?/entimﬁaepag@g@topeatl ng of the formalin and

am ne reactants
Cooler

16 Decompression valve

17 Melamine-formaldehyde-resin solution discharge



nore stable resin solutions are obtai ned. Mreover,

It

is obvious that an increase in the m xing tenperature

30 T.

eyen
Ré?eren e nurner al
For mal dehyde preheater
bds&lehar gi AgamplBasé~Aeterin

list 1 For

Mel ami ne formal dehyde resin sol ution discharge

sod &gk, WO 2006/ 11998%%[6

19 -

g vessel

PCT/
ehyde cha
5 3 Valves 4 Mel am ne
6 Stirred tank 7
10 11

i ncreases the stability of the resin solutions

AR/ 00930s75

wat er ,

|?ﬁ#ﬂﬂﬂﬁ?fﬁ#ﬁfﬁﬁ%ﬁ@hydeT—MBFEfr—baSEAﬁhaﬁgiﬂg 1

uspension vessel 13 Metering Pxanpleld TeEfanrde Eeatample 3
L5 15 Cool er 16 Deconpressionl val ve 17
etamne=-formatdehyde-resin—spotution—dijscharge WO

MOk FYY8pati@Q - PCT/ EP2006/ 0043729 Tabl € -2: 1.3
amlieR trd) Bxanple 1 Exanplle 2£xamplie 34 Ml an FiM.o4
al10 1.3 1. 27173 WMelrammne [|[Kg] 34. 14 [34. 76 34. 14

3794 tiormalin [hay] 28 .62 26.91 2R%P2 Wit er?q-04] 17 PB-62

18aZ8: 1%g21 KOH [kg] 0.0344 0.0344,0. 03443 bexing 17.21
enperat ure T [C] 120 130 140
KOH [kg] 0.0344 0.0344 0.0344
Mixing temperature T, [°C] 120 130 140
Condensation temperature T,

o 120 130 140
["C]
Solids content {% by wt.] 56 56 56
Clearing point [min] 18 6.5 2.5
Condensaticn time at T, after

7 o 3
the clearing point [min]
Water compatibility of the
resin solution at 20°C [ml of 0.66 0.70 0.88
water/ml of resin solution]
Stabiiity of the resin
, 40 42 55

solution — clear solution [h]
pH of the resin solution 9.5 5.5 9.5
C1 1.33 1.3 1.44
cz 1.06 0.98 1.14




Condensation tenperature Tk [C] 120 130 140 Solids
content [% by w.] 56 56 56 C earing point [mn] 18
6.5 2.5 Condensation time at Tk after 7 6 3 the

clearj i [mn] Water ppatibility resi
SSROEPBR/ Hbess (i of 065 6170 0.88  wat Plr jEk2007b8a37
resin solution] Stability of the resin 40 42 55

sdlalitlieor :- Ekeapleal 4t kod ph] pH of the resin solution
9.59.59.5 d 1.33 1.3 1.44 C2106098114V\D
2 o)

2006/ 11099 1 DT & ﬂnnn/ NNAA70 n
\VAVAUJ puni s v b 1 O T " A ) ) B S g A\ VAVACJ BRVAV L ol by ) IaUI [+
Exanpl es 4 and 5 Exanpl e 4 Exanplle Exanibeé of F/EMaF“Ef;Eo_

1.3 1.2 Melamne [kg/h] 4.28 4.28 37%forrralln
[kgrht—3-623-3t—Water [kgrhf—270822—K [kgr ]

)MOD2P IYME@22icSolids content [%lby wh-§ 56 56 tafal

1 EQ&EQ{HB“[kQ/L g/h] 10 10 Pressure p4[2h}3ar] 6 6 4 28
' Prereactor yvolune
val'&, ?ﬁﬁﬂ11¥5[V5”ﬂPostrpartnr vollume 32 [ni]l 9757975

water [kg/h] 2.08 2.2
KOH [kg/h] 0.0022 0.0022
Solids content [% by wt.] 56 56
Total throughput D [kg/h] 10 1G
Pressure p [bar] 6 6
Mixing temperature T, [°C] 25 ' 25
Prereactor volume Voly fml] 75 75
Postreactor volume Voly [ml] 975 875
Reaction temperature T, [°C] 137 140
Heating time t, to T, [min] 0.6 0.6
Condensation temperature T, [°C] i38 140
Condensation time teewmg abt Tp and Ty - c =
[min]

Water compatibility of the resin

soilution at 20°C [ml of water/ml 0.62 0.58
of resin solution]

Stability of the resin solutioF - 30 03
clear solution [h]

pPH of the resin solution 2.8 9.8
C1 1.48 1.35

c2 1.17 1.0




Reaction tenperature Tr [C] 137 140 Heating tinme to

to Tr [mn] 0.6 0.6 Condensation tenperature Tk [(]

138 140 Condensation time tco"d at Tr and Tk 7.9 6.5

[ N I npatibility of ,the resin so j

[f‘ﬂj %?a%tch??% 0.62 0.58 o© 5r?asi n sol ut%%’f{ﬁg%%@&/@&@;g
Stability of the resin solution 30 23 clear solution

[ BpbpEl 6f tHempesahivel exiopl®s819a8d T 1.48 1.35 2
1.17 1.0 WD 2006/119982 - 22 - PCT/ EP2006/ 004379

fabte—3: Conparativeexanptes—Iand—2—Conparative .
Conparative exanple 1 exanple 2 Qdoarat ¥ rlafpopdrative
1.3 Mel am ne _[kg] 31 95 :?O. 48 37%&&@[@[1! n [ k;g.]{argple 2
P02 25.55 Water [kgl—24-89 2393 ROH {kg]; pHof
he fornmalin 0.0344 adjusted t 8 35 Mxin
L edmer at/ur eadm [C 25 25 Condensati on_ tenperjat ur ep TK
CA 100 115
Melamine [kg] 31.05 30.48
37% formalin [kg] 24.02 25.55
Water [kg] 24.89 23.93
H of the
KOH [k P
[kg] ' formalin
C.0344 adjusted to
8.35
Mixing temperature T, [°C] 25 25
Condensation temperature T, [°C] 118 100
(reflux)
Ciearing point [min] 32.5 100
Condensation time at T, after the 30 0
clearing point [min]
Water compatibility of the resin
solution at 20°C [ml ¢f water/ml 0.3 0.19
0f resin solution]
Stability of the resin solution - . 3
clear solution [h]
pH of the resin solution 9.5 9.5
C1 1.5 1.03
Cc2 1.15 0.79

The resin solutions prepared in accordance with the
invention can be prepared in a simple and reproducible
manner and have significantly better stabilities than

the comparative examples from the literature.
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(ref Tux) dearing point [mn] 32.5 100 Condensation
time at Tk after the 30 0 clearing point [mn] Water
conpatibility of the resin solution at 20C [m of

erég%{{ﬁé§) f resin Slgtion] Stagk%ké%%¢§2/59537g

resin clear s6Fution [h] p

resin solution 9.5 9.5 C1 1.51.03 C 1.15 0.79 The

r ésligimsol uti ons prepared in accordance with the 5
invention can be prepared in a sinple and reproducible
manner and have significantly better stabilities than

t He coﬁpamatliamén@xgﬁpm@édehm@threeszm esgtllytéonwgiaving  a

2006/ 119982 11e cre/%@I/ ER2Q06/ 004379 Lakmendn Ar cqual

nmel am ne- f or_nal de resin solution havin
f or mal &@h;ldé/rnﬁlr&ﬁﬁaﬁébnl&t P¥ 8f PFES§SPhaR 8%18 Bual 5

to 1.5z)preparahhe: byra n{Hl@@ﬁSﬁé i Nfohhghd ) vde rria)qtiumeater
' which is

of mel am n ornaldeh nd t.er e

el evat ed Bﬁéggufﬁsa%@d eieﬁﬁﬁaarggegﬁufﬁhﬁa a£ a ph
prepared byeséparattélay: heating pekaprirré and Separately
formal deh)ﬁ@ﬁtﬁﬂg tﬁ%ﬁa{!ﬁn@ XI;ng tl}%%h\éﬂltd%hgf'?ﬂ% aneiNershen

a mxing tenperature greater an 100C bel ng .
present | RLKRBYICOUFEEE of WHLRI ngon¢ hegnother, @ mixing

temperature T, of greater than 100°C being
present in the course of mixing, then

b} the reaction is conducted at the mixing
temperature T, until the clearing point is
attained, then

c} condensation 1is continued at the condensation
temperature Ty until the desired water
compatibility is attained, then

the resin solution is cooled tc room temperature

and discharged.

2. The melamine-formaldehyde resin sclution having an
F/M ratio of < 1.5,
characterized in that it has a water compatibility
of from C.15 to 4.0 at 20°C and a
stability of at least 5 h at F/M 1.0, a
stability of at least 6 h at £/M 1.1, a
stability cf at least 13 h at F/M 1.2, a
stability of at least 24 h at F/M 1.3, a
stability of at least 50 h at F/M 1.4, a
stability of at least 200 h at ¥/M 1.5, where
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b) the reaction is conducted at the m xing
tenperature T, until the clearing point is 15
attai ned, then c) condensation is continued at the

%{alﬁgﬁﬂ{b JLenperature Tkﬁgntil t he de | glfl ik 004379

con'pa i s attained, n the resin so
cooled to roomtenperature 20 and discharged. 2. The
mel am rigef osmabdéhyde gesitesokbation dralitngranwifhih the

ratio ]..:g%_t},ar a [ t-hat, i
conpat |q{) £ ﬁrg{rm];ﬂé ?lo 70 alt gg%pgnéé\ﬂf 2, 1.2
st abi | it )F/é‘f <at11%rasi 3 A BYMFAML140, 1at st dbiM ity of has

at | east 163t FdMnbchca pbsthahid idne oft a8 1easds J&f hthe
at F/M1.2, a_stability of at least 24 h at F/M1.3

a 30 sPABHHNY a8t EAf! Iré‘élgte 56™ S F/M 1.4, a
stability of at least 200 h at F/ M 1.5, V\,here WO

2006/ 119982 - /| EP2006/004379__the stabjlity of
t%e reirl%n sofﬂuiﬁgﬁn\?\n rma?% h rganger??%ﬁ“ts %pjdﬁél%?M =S
< 1.1, claimedFAiM <lkify 11z X FiMradtdd;ized ia FIMK the
1.4, 1.,4,5,F/M< 1.5 has a l|linear dependence between
the stabilities of the 5 particular F/Mrange limts.

3. The nel am ne-formal dehyde resin solution as

clai megii B gkaininitofe2, charaeiesizedrin kbabntihe  and
ratio 10 V1 = currug?tive contents of nelam ne and

nmonomer s)/ TOROMELS
(cumulative contents of dimers, trimers and

oligomers)
is between 1.1 and 1.7.

4. The melamine-formaldehvyde resin solution as
claimed in at least one of the preceding claims,

characterized in that the ratio

V2 = (content of monomers)/{cumulative contents of
dimers, trimers and oligomers)

is between 0.8 and 1.4.

5. The melamine-formaldehyde resin solution as

claimed in claim 3 cor 4, characterized in that V1

is between 1.2 and 1.5.

6. The melamine~formaldehyde resin solution as
claimed in at least one of the preceding claims,

characterized in that VZ? 1is between (0.85 and 1.25.

7. The melamine-formaldehyde resin sclution as
claimed in at least one c¢f the preceding claims,

characterized in
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(cumul ative contents of dinmers, trimers and
oligoners) 15 is between 1.1 and 1.7. 4. The
nmel am ne-f or mal dehyde resin solution as clained in at

oS Pl 9 LRI, ot oG

nmononers)/ (cunul ati ve contents of diners, triners and

ol i gonthe) ithdeforpalGeBydadnel4mins Fatlhe is from 1.0
nelanigg-ﬁq&naldehyde resin solution as clained in
claim3 o , Characterized in that V1 is between 1.2
and 1.5. 6. The nel am ne-fornmal dehyde resin sol ution

ag. 30rgkai ngpd1bRiat-Feast1988vQE thesprecedidiition as
clainms, . characterized in that V2 is between

0. 85 and
1.25. 7lathedndianm hel $8F haCdényfe Fei RTEGFEENEN Cj@”“s'
cl ai redhkepadtekrenetl oive othabe fieceith g lclaiyig/me3zmine
charactegized ig g%)§0£6€1199§2 - 25 -
PCT/ EP20067 004379°t hat tRe f of mal dehyde/ mel am ne
ratiois from1.0 to 1.5. 8. The

ngl am fgaf Orr{{@ifaﬁizﬁ Q—eféﬁﬁéfdél%lzciﬂ‘é! N 8sip > WABGA N a5
at least one of the preceding tlains, characterized
i n t hatleHeed of-RaCdahfide/ e ahi necattat PoSi i f Fémias17 to

to 1.4g, 9endhectBldsedeih othat dehydeHr esi Arsel Ution as
10 clained in claiml or at |l east one of clainms 7 to

8, characterized in that the pHis from7 to 14. 10.

The. meTlaen nead ambl dtefoydes ashyds ol utéom as solution  as

claimed in claim 1 or at least one of claims 7 to

9, characterized in that the pH is from 7.5 to 12.

11. The melamine-formaldehyde resin solution as
claimed in claim 1 or at least one of claims 7 to
10, characterized in that the melamine, as an
agueous suspension or as an aguecus solution, and
‘the aqueous formaldehyde are heated separately to
Tn greater than 100°C, and then the formaldehyde
solution and a base for pH adjustment are metered
under pressure into the efficiently stirred

melamine suspension or solution.

12. The melamine-formalildehyde resin solution as
claimed in claim 1 or at least one of claims 7 to
11, characterized in that the formaldehyde 1is used
as an agueous solution with a formaldehvde content

greater than 36% by weight.

13. The melamine-formaldehyde resin solution as
claimed in claim 1 or at least one of claims 7 to

12, characterized
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claimed in claim1 or at |east one of clains 7 to 15
9, characterized in that the pHis from7.5 to 12. 11.
The nel am ne-fornmal dehyde resin solution as clained

"hoC'z%bE”fi dB?_at | east one __of26cl ainms 7 to %9E92006/004379
characterl zed 1n that the nelam ne, as an aqueo

suspensi on or as an aqueous solution, and the aqueous

f or mal dehytkatr éhiseatieti 'sepheaperytuoe Tm dredtadvweaemanl 00
100C, apg; theyrt he formal dehyde solution and a base

for pH adjustnment are netered under pressure into the
efficiently stirred 25 nelam ne suspension or

salyut i ahe 12meﬂﬁﬁlﬁ%Liﬁkﬁ@lﬁ@h@@bdehY@@1heSiBo$@ty&ﬁ0n as

a cl ai,ned cl ai ast one of clai 7t

S hiaaned S R inel PheoFalrartomite 4% TRETS

as an ai@ueocﬂsans@d:tle:rmedvl tih atHaor rmhelerﬁmpnt@merature
greaten t Fangfg%EXdT?ngL 12

mel am né-forna eresin so |on as clained in
claim1l1l or at Ieast one of clalrrs 7 to 35 12,

charackgtl zed Y0,2006/,L18984cny46 - E@EAEPZOQéiQQﬂ§79 as

in that the m xing tenperature  Tmis between 100 nd7
200C. FA21TRE md &nidid: forPal dehyBesFesSPR 61 (tiddfi®as’ ©©
5 cl ai med idhatattadi £8d ainl eagit otke OﬁnlsdlallngBtéfngtefrature

13, characte dinthat the mxin er at
i's bet\%%en fﬂoézlﬁd f%% SrI8 1 THe ?r%r?% r% “for rl'!r[rél daeﬂydethe
resin seimation as 10 clained in claim1 or at | east

one of clainse 7 to 14, characterized in that the

m Xi ng _tenperature Tm and_the condensation )
t ﬁperﬁbﬁre nRlapenghgormaldehyde resin solution as

claimed in claim 1 or at least one of claims 7 to
15, characterized in that the condensation
temperature Ty is lower than the mixing

temperature Ty.

17. The melamine-formaldehyde resin solution as
claimed in at least one of the preceding claims,

characterized in that the solids content is from

20 to 80% by weight.

18. The melamine-formaldehyde resin solution as
claimed in at least one of the preceding claims,
characterized in that the solids content is from .

40 to 70% by weight.

192. The melamine-formaldehyde rasin solutiocn as
claimed in at least one of the preceding claims,
that the water compatibility is from 0.2 to 1.5,
especially that the condensation 1s conducted up

to a water compatibility of from 0.4 to 1.5.
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same. 15 16. The nel am ne-formal dehyde resin sol ution
as claimed in claiml or at | east one of clains 7 to
15, characterized in that the condensation

t foolls is lower than the m xing

%EP;B&%;H E@ mel ami ne-f or t7dehyde resin 52$£{Hd€2804379
clainmed in at Ieast one of the preceding clains,
cl¥dr.actléel zedellantihat folmmagoehgslecontrentini s fobnti@0 as

to 80%hy elohty 28 18osIne P! am Reel OBl dade. o ins,

resin solution as —clained in at Teast
precedﬁﬁ@répéﬁﬁﬁzedbhbﬁaébéﬁl2%H3iwatﬁétCﬁﬁ@a§éhﬂé§ty is

cont enterbf for.omeAQ t%s&@ﬂ%ﬂl‘@ﬁ'iﬂﬁt 3k lcgcmc-lreh?satlon is
mel am ne- fornalde e resin solution as, clained in

| east GRESHF Fﬁe1ﬁ¥éﬁ%d?nﬁaE?ﬁlﬁ@mpaFﬁQﬂlﬂﬁé Rt dreont 0.5
conpat itbi li.ty is from0.2 to 1.5, especially that the
condensation is conducted up 35 to a water
conpatibility of from0.4 to 1.5. WD 2006/ 119982 - 27

- 2PCT/ EP2006h6048 700~ 20rnThdemefiani nee$ br mal stehydeon  as
resin sehyklbgn iqs &&ahgggt'%n@té£§aéﬁﬁa?%e%%dhﬂé claims,

precedi hg clains, characterize
conpatFBPFFF?eFézeﬂrdﬁ$Ot@aﬁo gh ee§ﬁ€8ﬁhlﬁﬁlpﬁé9nth%as a

condengabr@@elgtéb@@m@be@daﬂplé@s@ nat gr

conpatibility of from0.5 to 1. 21. The

nmel am ne- f or mal dehyde resin solution as

22. A process for preparing a melamine-~formaldehyde

resin solution as claimed in at least one of

claims 1 to 21, characterized in that

a) a mixture of melamine, formaldehyde and water
which is under elevated pressure and has a pH
greater than 7 is prepared by separately
heating melamine and formaldehyde and then
mixing them with one ancther, a mixing
temperature T, of greater than 100°C being
present In the course of mixing, then

b) the reaction 1is conducted at the mixing
temperature T, until the clearing point 1is
attained, then

c) condensation is continued at the condensation
temperature - Ty until the desired water
compatibility is attained, then

the resin solution is cocled to room tfemperature

and discharged.

23. A process for preparing a melamine-formaldehyde
resin sclution as claimed in at least one of

claims 2 to 8
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claimed in at | east one of the preceding clains, 10
characterized in that the resin solution has a
storage stability of at least 24 h. 22. A process for

PREPAIL) 130! 2 ne-formal deliyde resin sobutl,805750430

clai e t one of clains 1 t0

characterized in that a) a m xture of nel am ne,

f or mal dehyide tand 2iat erhamdvisrizedinter thlagy et edixture of
pressu as i er an | L epar ed by q
separa@g}éﬂgﬂgétfﬁﬁﬁﬁé(%%gﬁgaa%%gfgf%brgeﬁygg an E%h%np
20 mi xgRgeEmem viltdn ond andt herreagteiki ngt t edperr&Bgtaon

Tm of gegatestthant100G deing Y esentt idh thensosee T,
of mxing, then b) the reactiqn is conducted, at the

h
nixingbe%%%péﬁéﬁﬂf§x#nWﬁEPFP ﬂﬁéscr%%??né pBi REEFE agger
attgi negle whepuek Q(Q;nq&rt&airitﬁ,n iige Fﬁ@i&ﬂﬁ@ﬂ atsdtd'@elducted
condensat i pn enperature’ Tk until the desjre ter
compat TRty T8 Att LI Het: ¢ nBR-Lhe rdoi nt Bbf (AT ah | §7e7
cool edcedemont tenpei at urent 30uadd dischargedon2BnsAation
proce?@eﬁ;&’érﬁ@@“ ng a ?ﬁ]lr?éﬂlne'f%ga' dﬁ‘é@ﬁed{ €Sl Bater

solutionas clained in at |east one of ailme 2 to 8
35 WO 20UBT4iobkbty 28 at PCInEPR0bBEO0ABF9regini pogytion

21, chay acderddedh i fodmaterpdiadidiee Ofa ded A Rdsd.

for mal dehyde and water which has a pH greater than 7

is reacted at a reaction tenperature Tr > 100C, the
redct itre tenpeeas ure Tlaimed in claim 23, characterized

in that melamine and formaldehyde are heated

separately and then mixed with one another.

25. The process as claimed in at least one of claims

22 to 24, characterized in that the process 1is

performed batchwise in a stirred tank.

26. The process as claimed in at least one of claims
22 to 24, characterized in that the process is

performed continuously in a tubular reactor.

27. The process as claimed in c¢laim 26, characterized
in that the temperature precfile in the tubular
reactor is established by separate heating

circuits arranged over the reactor length.
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5 being attained within less than 5 mnutes after the

m xture is present, the reaction is conducted wuntil

the clearing point is attained, then condensation is

cont i he condensatio t enper at ur |

tﬁg %@gﬁgégba%ter 10 conpafi%?thy is attéﬁ#ﬂ%{é%?hé%0437g
the resin solution is cooled to roomtenperature and
dP8chafhedpr24esFhes protesseds iol aitneddst chad np23 claims
characperirzed; i nofdalo4el apdde; andpber maldelydesareqy
heated 15 separately and then m xed with one anot her.
25. The®ptbeess as clained in at |east one of clains

22 to 24, characterized in that the process is

perforned batchwi se in stirred tank. 2Q 26. Th :
S costhasPEParREd A G Tt CBné tor <iah rigte 9% glains
24, cha? act et 8 zedhamrathatikbkd pnotkas itbhe pérfier fedm 7.5
continyQUf y in a tubular reactor. 25 27. The process

as clarmed in claim 26, characterized in that the
tenperature profile in the tubular reactor is

e§®?b|T§@99r9¥e§§p%%akﬁéﬁﬁgdnﬂn Gkl GUts atfangedc1aims
over the reactor length. WO 2006/119982 - 29 -
PCT/ EP200%6? 0023 79ras8cterbzgdoinsthat £Pgi pediff gentent

| east onecrd & AdBs2At R 74 s chadgraci®rizexhd oy hatight.
the pHis from7 to 14. 5 29. The process as cl ai ned
in at |least one of claims 22 to 28, characterized in
thht tTe pprosedsoms?.Gaimed2in 30t Thespr gressohsclaims

C'm'“%%iﬂbfﬁol‘%ﬁ%féé%éfiz&+?iﬂsth49 ggetgoggds content
characterized in that the solids content )
of the resin solution is from 40 to 70% by weight.

32. The process as claimed in at least one of claims

22 to 31, characterized in that the melamine-

formaldehyvde sclution 1s spray-dried.

33. The process as claimed in claim 32, characterized
in that the spray-drying of the warm or cold resin
solution 1is effected by means of a gas stream,

especially of an air stream.

34. The process as claimed in claim 32, characterized
in that the spray-drying is effected by means of
flash—-drying, in which the drying, especially of
the Warm resin gsolution, is effected with

simultaneous decompression.

35. The process as claimed in claim 34, characterized
in that a gas stream, especially an air stream, is

additionally supplied.



of the resin solutionis from20 to 80% by wei ght. 31
The process as clained in at |east one of clains 22
to 30, characterized in that the solids content 15 of

th j Lytion is from4Q to 70% by j :

TW@ B?@%@E@ﬁﬁg claimed in étgpeést one orgéfigq%g%%é%0437g
to 31, characterized in that the nelam ne-

f gromal dehydeisol pibwder | ispriayeidd edcc2@d38g The one of
processas %Igbn%g 35 claim32, characterized in that

t he spray- rylng of "the warmor cold resin solution

is effected by neans of a gas stream especially of

an;ai r ekl €A 26 34nmeThR1ARACESRad8chlBEMBL sk WAMion
32, characterized in that the spray-drying is

ef fect 88 1y ari€&Rs ot a1f| A8RSHr Y18y, Oh Fishith theo 21 for
dryi nglafspeckally o&ompbglt\@gm resédysdddicm, | Saoldlng
effected, with i mul t econpr essi on.

ot 0c6s S AE AR oG OPHE AP nP 3425 oHar SO0 e P ORI T PSR

a gas stream especially an air stream is

additionally supplied. W 2006/119982 - 30 -

PCT/ EP2006/ 004379 36. A resin powder obtainable
according to one of <clains 32 to 35. 37. The use of a
mel am ne-f ormal dehyde resin solution 5 as clained in

at least one of clains 1 to 21 for |am nates,
conposites, conpression nolding materials, compounds

or as an inpregnating resin.



