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2 kg of sand.1TGé cog ds 6udr e |50 thardened3 y the &ge lof0 3 bon di oxi de
gas f®r vari oyscgi meg at a tgnpeymturefof3g0 - 13 [xer]tline
pressure and a 8 0 I|tres per{-minute f{ow rate. orfessi on sgrength of
t he har dened _l:oﬁﬁs s neasurfed 35med| ht eftQ afte ( - ¥ Rildsdal e .
Uni ver sal  Cdppressto—tester—The-O—pPTotar—TafT ¥ nder used
and E?e resul {spgbt aitped .qr e ‘t bpd at edfi n3gable § . P 0. 323
096 =TABLE Bl ndel OH: P Mol ositedq" : nmpt essiop Strength
[err] For ?_DB. ' ' éai?atlo Dgg - sal 6§§ | Gassing
‘Peri od (secdndschO k60 25 120 1 o0.39 |
- 1 EA |3.0:1 | 25 30 10.39
1 EB | 25 35 0.39
~ 1 EC 25 40 0.39

in each case the required amount of potassium hydroxide solution was added to the base resin, the
temperature rise due to exothermic reaction was controlled and the resin was cooled. The borax (sodium
- tetvaborate decahydrate) was added and mixed into the resin until it had dissolved. The silane was then :
45 added at a temperature of below 30°C. :

The binders were tested as binders for foundry sand using the following procedure:- ' _

The binder was mixed with 2.0 kg of Chelford 60 sand (AFS Fineness No. 55) and the mixture was used

to prepare standard AFS 50 mm x 50 mm diameter cylindrical cores. In each case the quantity of binder

. used was such that a constant mass (22.72 g) of base resin was deposited on 2 kg of sand. The cores were
&0 hardened by the passage of carbon dioxide gas for various times at a temperature of 20 ~ 25°C, a 0.35

" kg/em? line pressure and a 6.0 litres per minute flow rate. The compression strength. of the hardened cores

was measured immediately after gassing on a Ridsdale Umversal Compression tester...
The OH™:P molar ratio and mass of blnder used and the" results obtained are tabulated in Table 3
below. : _
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1 AA . 1.48:1 - . 54.88 | 4'9 6.3 7.4 1-AB
7. §

1.71: 1  59.43 . - 4.2 0 1 AC 1.95:1
63. 97. 3.4 5.0 10 1 BA - 1.58: 1 | -
54. 88 4.6 5.5 EP°323°g°é11 BB 1.83'1 59. 43
4.9 5.9 7.0 1 BC © 2091 63. 97 42
55, .6.21CA 1681 TABLESH. 88 3.8 . 4.9
6.0 1 CB 0 1.95:1° 59. 43 4.9 .61 - T.21 .
cC - 2.22: = 397 1DA
12.00:1 "7 Bigdegg oH 2’:.'“?'3’ i’?“s?"e’;“"“' Forf ﬁ°’%"é°ss‘°" %’e"%"z % or 2.32:1
59.43 5 = [14.1 Ao 3.5 @ g g on@assing Periad (Sefon 12.65:1
63.97 . |13.8 1.0  1B.0 EA 6, 19: 1120 | 54,88
13 0 41§A ) 1484_() 4 IE&BB ] F 5446 6.3.59 43 7_4 : 14. 8 .
16.6 1. 5a8 BC 1711 2.89: lsgas 63497 s9 13.7 70 | 16.1°
17.3 25 The résylbs she‘gsihat thrsugvhout thesnang of5d: P m)l'@_r4 rajfios from: -

-t

esT e be—ctr-ed uy cat U/\Iubg s—afg—that there
i's a nmarked i gK ﬁorrpr i on 1Etre th f t ccr_es.tgbta ned
between a nol 13 of 1 71 an 5 sulfts %lzso ndi cate .
that the poly a khnnp QhrllLd?lP full %vl mp fan optimi ' -
per’f‘organce (oﬂ Ca et NgBene |bri dYe® pol | mer36he 0O mMeimjmF86R rajio is 2N
+1 5N where N}i $CBhe¢ ndf@®ér qf phe@8l ic [esi #8es per &bl equl e72At hi gh

degrees of poljyihEPi gat 841t hd nmax¥3AIm f of nal #&hyde i itbr pdrat i%én | gvel |
tends to a F:| igﬁlﬁi obo@10: 1. Vesqmshl ghlF: loreach | oqug at 1jos af the order

5 o
1.0:1 OSOJ
Fe!

of 3.0:1) thenefosell eada:t o llar gesgqaount $ ofiauni nicor ps at ¢d feremal flehyde
and\heace redlicedcmgssess:of (sef ubsdrsi ndef. 358 E I\/PtEEoZ Threm.oser { es of

-resol phenol - frog fet regrITs rl es 2A, trayT ™ georaf rat i 0s

of fornmal dehyde EB ph négf P) oz 1 6 ‘{% reg‘,g%ctl ely were
N Exaapl e| 1 but

‘»-A-O—Fa-ng-t

t hqg-,des r |

synt hesi sed ugi § Si. %bar Froceégug*7e to _
~ending at- ste 5. Fm 826-hH—s--85—eattit ed from4

to 9 h¥urs._Series 2A had the sane corrp05|t|on as Resin 1C of Exanple 1 and

series 2C hHH PHls §W@d’?@:\!§§?‘{‘ thrrange oREE, molar rpsiog ffrom, 1 Q@Pe‘“i‘ hedPHEEatS had

e is a marked increase in the compression str 0
R i = : Tg% e
40. 82 lgafg one, sl %: § fully methyl for op um p {ﬂ polymerli?h
:g maXl o4 +1:N where N IS the number o o%cul
0.06: 1 wat Eht h'idﬂ é@% tdfgﬁyn%?‘w Ih 'nBQ um form d 65 ti E'tc{‘hsll’ﬁratlo of .
Vi scosi t Yo @ vhign ¢ fatids ot tNé‘ao?de'a‘ B $0: ﬂ‘tlﬁ%féjﬁéﬂgl 09 BUn ﬂgorporated

‘procedur E_io_rm&B&fy@e}(énﬁ%&JeYedSca nbsek BEusb@dinderer € ‘accur at el’y ‘wei ghed”in™a"
wei ghi ng bottl e and dissolved in 15 cnB8 of methanol. The resulting sol utlon_-

was transh@meeel2t o a graduated flask and made up.to 25 cnB with net hanol .
55 The fl7ask was inverted:to thoroughly m x the solution and the added
~met hanol . Tireesenesdrig ioh geshiopteha-foraidedydeonasio, tseries t 2 2Bt and a2, thawigy yholare taticen of
rengi ni ndormaldéhyde & eheag OFF ¥) of 46d, Aa71 gind (R.Gokeraspatiielyl Were epthdsised udingda rsilehed
“constant Praspdyfet to thet digscijbedi im Gxampleat butreadieg lestep fi: Eorofach sriemreaclinn tiés @ ztep|Se
act ualfoy rengedifra -8 hoYENt | ng for any sanple left on the surface of the
wei ghl ng boPeipe 2ATHd e FFBR SPIEROSIHN A Besit HE o Framelad; g’lstse?ies 2C had the same

composition as Resin 1D of Example 1. Series 2B had the followmg composifi

'45 phenol ' _ ' 800.00 g
91% w/w paraformaldehyde 64220 g
| 50% wiw sodium hydroxide solution 4085 g
"F:P molar ratio _ ) 231
OH":P molar ratio ' .| 0.06:1
'50 | water in starting composition 5.2% wiw

The infrinsic V|scos1ty of each of the resins was determined using the followmg procedure
Approximately 3 g of the resin were accurately weighed in a weighing bottle and dlssolved in 15 cm3 of _
methanol. The resulting solution was transferred to a graduated fiask and made up to 25 cm? with methanol.
55 The flask was inveried to thoroughly mix the solution and the added methanol. The weighing bottle was
allowed to stand to allow ‘any-methanol remaining in it to evaporate and weighed periodicailly until ithad
reached constant weight; thus giving an-accurate measure of the amount of sample actually used and -
accounting for any sample-left on the surface of the weighing bottle. The difference between the final weight
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EP 0 323.096 Bl of the bottle and the initial weight was used to.calculate
the concentration of the sanple in the solution. To adj ust the sanple
concent rati-on to give the actual EF° 8355 Bbd B4 ion of resin in the solution a
quantity of each sanple was placed in a prewei ghed wei ghing bottle and
heated at 100 C until constant wei ght was achieved. Volatiles were thus .
driven of the Bstth 0 tRCH @bightWRBL6466 @0 Ediculald@hededhcnindtion) 6F tRS saPPiinthb Boliitios: Teanpl e
5 was aljishieatmpldbencomamansd hiad the psiud korchrration rep fesin Srothel istIGidn a\wadnityas patht ed
accor di sghple wés lasgiein e drelvaigted vidighiad bottiel @ndl ihbatdd atmoot G weotiradbsstantvarsightsweed -t O
measur e attieged/ iVelsiilesi ieye thiris driven efbandtananairatdneasure bbthel p@centage biabsn i tishamgieng
'sanpl &s wahebtaiied Clhretresntaticns sidbesachple selntivng)ware pdjustedacrdinglit ed nitric acid,

t hor oughl yA susedndefl layel Hblfeihbide distiorovissométbrends wekddp meedyeerthgwisdesityeof harsolutions d
final |y Prgrithusecand Sefere cirmging sampingdhecviscomeleriwae poaked %i@@h"t"@)"%?%ﬂtfatﬁ‘b"'tﬂc adthe
vi sconetheroughlicwashashiithjiiered fistiled gty thesaith hashang! andhinglvawithzzgeteng. The vipcameter. A

chr one- &Pﬁﬁ?%?é'f’w‘idﬁ%f’%cou Ie pI aced |nS| de t he Vi scorret r and connected to . .

roppalaring:
3 t° je@ﬁ@m whepy o

p;r%mg ﬁ%slu tf“ﬁan
o

.1

a. chdft r 8K ‘?"' ﬁ" 'ie

30| Ut I 0 eWéonpera ur g sm SO% reac
uring urth %Q/%c%os rE%Ff‘ mate '

[err]. Aﬂ fur .M&.,Jt étﬁé'n&é

behavedaé‘%né?lgg @ 99 ér h\ﬁn@%ué% ‘EH?J pr ﬁ& éfsh @f uﬂ? 5% Tan eto

t hept €RétaIsed efctw &&{y%tehﬂﬁb%odsmep né. 43 pkbv 4B aﬁ&‘o HMeGodi Jh%bﬁed

bef.or e  yihe fIblabusISic EIKHBRL WeE) SsedBbenethPdlSition! Gy n&&u&ntcnforb% ok Sfek gl tdtbighn  Of

t he 't eSicshci@d siitaheladkE Sl ovbrl caRfiEsMoRded MadloubBibdlin AR theVesIRioh SR tho PH was
neut r al kdladed@nz.dry hydrogen chl ori de gas, passed through concentrated

sul bl%lr | C.5amn3chf 8amipleowezs pipatied iintththe kdmbEeandwas thel ihblmdcbupla readinh whdheonstant at | on
until t Imeagotdmanisvas evhde byl timiog The 1\ time of the sanfdleddetv@emipb gradutienspf {he Visentheiont O

t he vi sTrmesuremant wam capediéreS tihes and desupéasurerpent waye weesageh e samtplecsolulicnswasenent
was madéeb gilutedrmith gnetiiaeol vhiginwes terouphly triixed sty eesolytianvi daublilinge nitjeeul theaulo e of

t he vi sbfis: Measurementsare dhes made angdie reaidamersgeds This wesgepeatgd shibatMogsivpmenEnt s
wer e 28y &pradeade o prsh sesipt fous dijutinnp- diinaliaie flavelineef therseenfymetanebwasarrgpuredat éh was

t hor oug Fﬂnz%?ﬁ t?(’é’if’ ayr ?sg':\ E@f%? :é’cg?g}’ﬂ?‘f’o & SB}}"%H'B [5Prras "%agaﬂ (9 oy ’t"PR BU gﬁ’“‘f’ﬁb"w"’

m xt ure H * yas

(rjer)e? ted an dL*u r rﬁg uremesn V?EIP% e aseE molarra :':‘s?n t
r;‘n;éabg §sf a¥lo &Bﬁ‘ % tm}s c&% ﬁﬁ%mty ﬁat hg -
flo ea\ r%t.ones awg herSidt aﬁh f m Bf Qj Bée for

det erm ﬂ,gtggjgf@%mspemflc Vi sc03| ty of t e sanpl es. 2301 and 2.5:1 F.P

nol ar rat ifdr bRRirésinSPles oXMAl diutidh el Hecif viddosty @aﬁﬁ&fﬂow&maﬁms Rékdho ltfloW'e the
sanplse Wme dilidbdibie chethiridl fiow i) wasTeaciANa B o IMENSR VIBBSkRY for Badhi6sit afpleOdast he -
1. 6: 1 Finen aetbrattinetl dly i plvtting SHelNspedific v&dositvaividédd by the tebitbniition! dyding RBentiaticht anB NS

t he sol ettiapoksiodegamn. t 0 exhi bit pol yel ectrol yte behaviour. So that the :
Vi scomet erTheneesgitsroblained i9 tedermcbf intinsic dstosity ppitesthgeiast saacting tme att 7 ° O gileus siep 5t he

S pe(ﬁ"f i & the el synthgsis progedure) drecthetin indiaues itaf tieiacaempanyige diagremmitiedefvinge used and .' )

each “Pi me TAe seriep|2B rowins vhich et the wideptgnttifsicrMiscoshiv esnge e yarddo icreduce poseri#s of .cnB..
For eac Rinfes SpRPosiions|agcordingda 818 peRcedyrg dsrcripprbin Sxamle 1- dhe, pampgsition pf the Bindars isn
flow ti ORI #e¥nol f1ow 35 tine divided by nethanol flow tine) was
calculated and the intrinsic vi scosub&/ %or each resin sanple was then
determ ned by plotting the specific BEdsi ty divided by the concentration
agai nSt concentratjion and extrapolation tq zero The results obtajned in
the' f orm of rﬂlr\dﬁmsl&ﬂawosttmatty pl ot t ed agai ndMass/gaction tine at Jerr]

(l.e. at step 5 in|tB ¢édim) slynt hesis procedure) are shown in Figure 1 of
'the acconpanyi ng dj agrammatic [diggyd meEm- %@o,{,w,wKa]lpg 5&5,4 =sA|?d§§;|§,gl Ns which
had tghe W dept—ififi-Rsie—rseosity—an were—tseg—t-o—pfeduee—a—seri es of |
bi hder conpokiZfnk accot ding o t%sfe procedd’Pe des e 1. The
conposition fg gle bi ndeg's. I s {showt i n [Tabl 4 bel i nder
Reaction ti ' o 5l\/!as’/g C (K 50% w w

KOH Borax L2 b2 sii%hne

" Each of the binders was tested hsing the procedure described in E)iampie 1. In each case the quantity '
of binder used was such that a constant mass (22.72 g) of base resin was deposiied on 2 kg sand and
- cores were gassed for 30 60-and 120 seconds with carbon dioxide.
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50 1 2BA 4 25 35 - 5.0 -
0.39 2 BB C 6 .25 35 - - 50 .. .70.392

BC - 8 5. 5.0 - 0.39 2 BD
9 ' 25 35 EP°323B§%B‘ 0.39 55 Each of the

bi nders was tested using the procedure described in Exarrpl e 1. In each case .
th M uant i tihe Bbrof tolMerol HEIBCatNAB:PF the nabd e binder &Bd¥Sdna e ré8B&Soblaled 48 teBilatd inbase
I esi N . waJaiske [50BdIdwe drhe rtestiltk greSalsvd sho@n dyrapMEaNg ieTghreJ2 96 @ drawingdOin . th® feamdof120.
-seconds wbrtessian siangtd iobikie et cods plottddRgBinsB Ai3in O&¥Gtids timé lae75b Grianthrbeddifidiein cdrboD| ar
rati o (-Bdiexige gdegingtmss. of  bi nder used and the results obtained are tabul ated
in Tabte 5 below. The results are also shown graphically in Figure 2 of the
drawings in the form of conpr essi on sTABE§ h of the test cores plotted = -~
against resin reaction time at 75 C for three different carbon di OXIde

~gassing tinesf 5 TA%n&tBQJIGnMaQH%H&ltGd on/¥8@S dﬁﬁﬁ’&h&@@ hig ch2 for

- Conpr essi on sjt r engf hinkir R@dor 1| -f GHELFORD 60 sand GassilfPeddd Rati 0
.CHELFGRD 60 sjand ' Gassi ng Period —68s 266 2 BA

1 0,36:1 59.42 g | 11.5 13_93 60s 131 013%ppl
0.,36:' 1 2BA | 59.08:1g | - - 59.448. 1 1750 | 12518 512.0BC .
0.36:1 2BB b9. 41889 1593290 165.0 1747. 5 28.BD.

0.36: 1, | 2BC 1 50.088¢ | -~ 59439 5 14001 16015 417he fesults
i ndieat e t hat 48Bguat £-3dst dore cSApEessi on [st 1Ehigtih 140 achi é%éd lisi ng
resi ns which have been reacted for between 4 and 9 hours at step .5 in the-

Synt hesi s pihe eathslifdicati thdl aBdRluate R Gold @RPEeBSonMbiYth i@ AcHtRbising Gesins iwhgh R8I NS
~Whi ch havesnberid e detvesh 4 i shdlirdaestepT iR he sintibsis pacafure SWiRpfimunf\Srefigis tdmgseen
fr o\m/sz g ubtginell UsiBg Gdsin® Which NEY® bedn rBdce 1 befeeh § and% IDISTES SEB.ABTPODEIsden from .
i ntri nsi Eiguedoeiidn tiews af stéchBofr4ctei9rhows caivepond . intrisis viscdsitipeofitie reskdofrabaut #70n
~tines at tstegniy-bandgedctiondintes at stepcoef15ds P berls ¢arespaind o inyinsic viswsitiasiof atwgt & to
about 5. 651cB°g7'5 [err] . .25 EXAMPLE 3 A base resin of the sane corrp05|t|on,
‘as the series 2B resin of Exanple 2 was synt hesi sed.. The base resin was :
synt he8i E8MEIEhg the procedure described in Exanple 1 and was rmintained

at a terrperature of err at ste 7 for 190 n tes The v CQSIty of :the
~ base resm_c?g?f%e:'“ g‘fj’ %‘E 1589 u5| %the_
'pr ogedur em re Cg% g | res1g w(gWI!\n ra‘:g%
f)elr I'esso.cl)_ (g e ue % ce ur scn h
el ow, lised Rroduce a sorigs_of bmders of Atgqggt@%?almﬁtygh sﬁ&v{‘? Wl w
KOH Bor,-ggfesb | ane %5
0.39 3B SR 50 .~ 0.39 3C 25 .
25 : 5.0 0. 39 3D  PABLEs . 30 '_5;..0 - o
- 0.39 3 25 - . 35 - 50 ~0.39 3F .. 7 250
40 5.0 Bin(éér SN ' ' Massfg ' . S
Iy o | Base Resin | 50% ww KOH | Borax | A102 Silane
w 3aa | 25 15 1 50 - 039
3B 25 20 | 50 | 039
-3C. - - 25 .2 - | 50 . 039
3D 25 30 : 50 0.39
3E 25 35 | 50 0.39
5 3F 25 | 4 | 50 | 0.39,
' 3G | 25 45 50 039 . -
3H - 25 ' 50 : 5.0 0.39

Each of the binders was tested using the procedure described in Example 1. In each case the quantlty o
50 of binder used was such that a constant mass (22 72 g) of base resin was deposﬂed on2 kg sand and the- A

) cores were gassed for 120 seconds.
The OH™:P ratio and mass of binder used and the resuits obtained are tabulated in Table 7 below :
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3G. . ..:25. - 45 5.0 0.39 3H ' 25 .

50 ' 5.0 - .-'0.39 Each of the binders was tested using the .
procedur e descri bed i n.-Exanpl e- lep b ga%B?ase t he quantlty 50 of bi nder
used was -such that a constant mass ?"Z’ g) of base resin was deposited on

2 kg sand and the cores wer e ‘gassed-for 120 seconds. The OH:P ratio and =~

mass,of “bi nder used and the results okdigimed are tabulated in Table 7. .
below.- 55 . EP 0 323 096 Bl TABLE 7 Binder OH:P Ratio Mass dep05| ted on

:2)) Akg CHEtE:EﬁoéU ?rPﬁrﬁ%uo ls\ﬁJs Ifi'ep.osn H%‘2Eﬁb§l’é¥8ﬂb@3&ﬂﬁ 'JCompresswr}gétrengaIEg: 120 s

g 2 g 0
3B s 45 79 g cm-2 Gassing Period 120s. 0

3C: . %.62.1 1004 | _-"-41.5'{_)933--9 _ _ 0
14.6 3D] .38 | 1. 9311 | . 45799 5488 ¢g |- 0

18.4 10| 3C3g 1821 )51 5033g 5943 g 148

19. 1 éF" ng’ 2.‘5‘@5}1‘ : - _.g;-ggg 63.97 ¢ SR :g‘:

18. 483G 2.801 L 68.51 g _ ‘

19.5 3H| 3F | 3.2Bh - RMe 73069 | 4|
18:2 Theﬁ_'f:ﬁiul ts :&di cale that for %éq articular bin '§si- tions
tested O&L nl ar tatids above ahnu b V|pld the
.perfornance Bi nders 3A and 3B were very vi scous and for med very "dry".
mi x4 s viThe esyitsiadicate hattfordhe pastichier hinsiar conpesitiops; tested PHSP mepir @@?ﬁp#be\@sabew
st r engt HS vigl tenorti@e bingey peRANSP- any readlq to be recorded on the -
equi prent  Rirdses SAgng, 3B were ypry vijeous 3 L Gy oRdy©s it saad withsthe ragujt “?f’B"\ﬁ/e
there ou‘eé ‘Eﬂ"’éd‘é‘? SUMASSAY Siresgthy whigh Vf?ées‘8° B P ML IRadHa P £ seorded ?j‘t‘E"de‘l}ﬂpf“ﬁ"t

V\ﬁt é]ndgrs 0 ?hnd/ Ore CSTQI%Sl a u£r$u§ Q tQSSI | h dr OXIade rom snmjlar ga e
ver et ehidnd gg ol %@y ;h(afo; %@f& "% g *h I EPhe
et

depos! :% i o P 9% ol &@mékgaf%ﬂ e e T R g
: d d
the r esuﬁtﬁw% @dsm&ﬂof%%dabuh@w i o%'ta  SreblRhddh TbRSd b%uowe%ts%ﬁeoam e

US| NG a nfatid Gk X Ve thdSamd RBMpdsRBPRADirdbraIE f&%oﬂabamd&.r
conpari son. TABLE 8 30 I\/ass/g COVPOSI TI ON ' - 3J

3K 3L 3M 36 Base. Resin _ 25.0 . 25.0 25.0
25.0 25.0 50% ww KOH TABLE'8 200 = 350 ° 15.0
250 g\ater 200 150 : -Mat-hanol "~ o
20.0" 10 0Borax | - 5. Qrass/q 5 O 5.0 5.
0 5.0 AL02 45 Si | ane | /9 0. 39 k 39
0.39 0.3 FSSERG . S Oy STRENGTH  ( Kg.
‘Lerr]) 50 COMPOSH@@% 3t 3 a3 TN T g (9
7.4 4 13.7[60s N K 115. 6 — 1 1740
9.1 ~ 15.1| B2Ge Resin- | 25.0°1 35 0| 2658} 25.01p.85.0 | 105
16.6 50% w/w KOH | 15.0.| 20.0 | 35.0 | 15.0 | 25.0 |
N { Wwater - | 20,0 | 15.0 -- -~ | --
?' - Methanpl 5 == o= -- -'20.0 10.0 |
Borax -4 5.0 5.0 5.0 5.0 | 5.0

Al1102 o :
Silane -] 0.39 0.39 0.39 0.39} 0.39

45

GASSING | .
PERIOD | COMPRESSION STRFNGTH (Kg.cm™?)

% ] 30s 1 14,8 1 15.8 | 15.8 | 7.4 | 13.7 |
: 60s | 13.5 | 15.6 [ 17.0 | 9.1 | 15.1 1.
fv2os - -} 13.5 |-15.8 | 18.5 | 10.5 | 16.6 | -

65

Dilution with water gave compression sirengths which were approximately 75 - 90% of'thos,e-; obtained
- when' diluting with 50% w/w KOH solution. Dilution with methanol gave more viscous' binders th.an_,t_hosg
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_D| I utlon with water gave corrpre55| on strengt hs-whi ch were apprOX| matel y 75
90% of those obt.ai ned when diluting vmth 50% w w KCH soI ution. . Dilution
_.vv|th -met.hanol ‘gave nore viscous bgpg e:{ ?q those 10 - EP O 323 096 Bl .
diluted with water. The conpression strengths were 60 - 90% of those - -
“obt ai ned when diluting with 50% w w KOH sol ution. EXAMPLE 4 5 The base .
resip of dmtermathevater.\vas mm&srbmstnh@ﬁhwaa 60 00 ¢ oSy obleingdl @héh diliting Wittt amemv
borate i awHsomtiedNt s using the procedure described in Exanple 1. The - -
-conmposition of the binders is shown 'in Table 9 bel ow. TABLE 9 10:Bi nder. -

Mass/ g Bd@MREE#n  50% KOH  Borax  Al102 Silane 4 A~ 25

35 -5 0 0.39 15 - ' 4 B ; 25 ' '35 -

2 0. B haseqesin of Examplg 3 was used. to p@duce a series of Rinders of dlffe(pngg)ragon contents 25
35 - . usingjthe procedureslesptjbed icExample 1. Thgg:omposntion of thegqywders is shown ig Table 9 belovg 39 4
F. .25 ' 35 .6 0.39 4 G .25 - 35 -
7 0.39 4H 25 . 3FABLE 9 8 0,39 4 1 25
35 " 10 . 0392 Ln each case the borate ions were.added as

sodi um tetraborate d¢cBihdedrat e. The bi ndeMasswere tested as Hescribed in

25275 6 of “hase-resi b sare e RRaER oS o ohono
ol ar fatio (B: P), the4dasy o d dnd @ h¢ re8dts pbtained are .
“tabulated in Tabl e 1¢b ¥& oy. 365 TABILE 1% Bi rjder?. |Bor 822 phe ol . Mass . :
deposited on 2 kg.  Cofh% edsi oS Stréngt B kg |Motdar RatP%9 ELFORD 60 sand -

- - L 1 5 3 0.39
[err] Gassing Period 1%@5 35§§A : 35%.06.15 0.39 5¢.88 g -
'004B - -0.15:1- . 7019 . ' 9.714 ¢ =~
: o 35 039 .
0. 2241 57168 | oy | 142;; D oo 9291

-2 g aH FL- Y2 35 _ 0:39: Y OP-
59.43 g | s 10032 F s 0-44: % 03a 60.34 g
18.4 4 G 0. 51 6124 g . iB.14H
0. 59 1 | 0.73:1

63 In each case the borate 19@ V@rezﬁsldqq]@ sB«illwa &tra@&t%%ﬂc glte'ﬁ;g ﬂg %&. %t e ||§ 8 q?; ?Pgilt
t F’fﬂ]\‘ﬂ h
c\gr ecggﬁlwgg :gé%gﬁ%i 9i9 Fjg% §°sﬁ'dﬁ§£ sﬁﬁ‘ﬁ;bm I°§?‘P ‘at i 0 819 n: obgme ; aretga%ld'%t 99 S |

oron henol mo ar rafi er used and the resu

to about Tgbl below.
. TABLE 10
Binder | Boron:phenol | "Mass deposited on 2kg | ~Compression Strength/kg . e
o ' Molar Ratiq CHELFORD 60 sand ‘cm~2 Gassing Period 120 s -
4A 0001 54889 - S0 -
4B .0.151 56.70 g _ - 87
: . 4C | -0.221 5761 g . 14.3
N - 4D |  0.20: 58,52 g 170
40 - . 4E 0.36:1 - 59.43g . 19.0-
: 4F | 0441 | 60.34 g e 184
4G 0511 6124 ¢g ' ' 18.1
4H 0.59:1 62.16 9 17.3
. 41 0.73:1 63.97 g 166
45 . .

The binder containing no borate ions did not cure on gassing- with carbon dioxide. The optimum .
compressmn strengths were achieved using bmders contammg a molar ratlo of B:P of about 0. 31 to about
06:1. . .

s0 EXAMPLE 5

The base resin of Example 3 was used to produce a series of bmders of dlfferent sulane contents usmg
" the procedure described in Example 1. The composition of the blnders is shown in Table 11 below I

‘56
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EXANPLE 5 .The base resin. - of Exarrpl e 3 was used to produce a series. of
‘binders of different silane contents usi ng the procedure described in "~ -
Exanpl e 1. The conposition of: tr}:e,@h%&i S shovvn in Table 11 bel ow.- 55

EP 0 323 096 Bl TABLE 11 Bi nder : Mass/g 5 C

Base Resin  50% KOH "Bor ax All 02 Silane 5 A - 25 .. .35 .
5.0/ 0.00 5 B 25 TABLEf 5.0 - 0.155C . |

25 . 35 - 5.0 ~0.395D . 25 -3 7 .5/0.°
0.45 10 ' - —5—F — 2 —35 =1 5.0 . .0.60

~The binders were tastBé"geras described in )?‘i—{?r'ple 1 _and as iin Exanple 1, the
quants ty of binder jused whdBasaBdsint haa0%IOH7P Bpraxf| fo@ SHaseiln wer e deposi ted
on 2 kg of sand. ThIr€gASEfT €S50T (EST SWeT £ ggl I'§ €0 gygt 1Qr gassing times
~of 30 seconds, 60 slecegds| andesl20 secagds. | TBg. sf | angscontlent of the binder

and 't he mass of bindegcused asd th r@guItL alt ak:ecbggre tlabul ated in Table -

12 bel ow, TABLE 12 [Bi siger %% | ane i s M?ssgde osid4sd o 2 kg
Conpr'essi on Strength/ &g [err]25‘ or |nc:ber W w50 ElgeoRD 40 sand -

Gassi ng Perr od 30s SR 0.00 -
$99.07 g s were 1es desc%eg and gs % ﬁ o 1, thgguantlty og!%;nd Bcl:seé 9. 21
9 was s 2 72 g % were EE kg of sand."Th 5sgnez_/of tests wel i

15.4%, i for gaﬁﬁn trmes of 3 seconds an conds S5: 2

18.%6./ Jhtent of the thdSHand the mass of birdSr (38d Ghd the results obtame]d"are:’tabulated w7

19. 1 SOTgﬂz,e.ga;agwtron of sil ane to the bi nder produces a consi derabl e’

i'mprovenent in binder performance, H gh conpression strengths were observed

for. silane addition |evels above 0. 3%w#12 35 EXAMPLE 6 The base resin of .
Exahnpée 3 was used to prepare two binder corrposrtrons cont ai ni- ng borat e

f t drate) and
_ng'[]Zssrrlcjm te é]'LJeJ nd\;a‘é@ﬁ hy E gz\rﬁ 05 ”gsrcs&ﬁgn kg %ﬁ-@%ﬂ sr?SE)shg\r/]m
A 1 ' _

in Table 13 pel ow

Source of Bofate i-on [err [err] Formj a3éi ght 60s 3811?%?

305.8 Resin | sa " 0.00 2509079 - 1 2hg SPKEH | 67 |

359 - | 5809{50023 | s921g Borate i pn1saur fe 165 .| 5:5¢
4.41g Sil ane (AI:lO P) 060 '0.5899 g 18439p Th&Z b|ndess yere tested

as descri bed |-a-DExarrpI0e891 nd -as o7 gxanpl ef 1152he| quasti{y 108 binder used
was glich tha SE. 72 9081 base resios2gere depod#sed| on7Z kf dB.isafd. I n. each.
‘case the quantiTy of the porate source was suach tnat U. 0538 nol es: of boron

_.Wer e deposh§ GibiBh orfsikf tpihe%ﬁtag proﬁnéeﬁ al dOnsRidfable Qﬁpﬁ@veﬁlbﬁ insﬁﬁtfér performance High

compression strengths were observed for srlane addition levels above 0.2% w/w.

3% EXAMPLES .

" - The base resin of Example 3 was" used to prepare two binder compositions containing borate ions from
 two different sources, borax {sodium tetraborate decahydrate) and potassrum tetraborate tetrahydrate

: \-/ The composition of the binders is shown in Table 13 below.
40
TABLE 13 -
BINDER BA BINDER 6B
a5 | Source of Borate ion | NeeBeO7.10 Hz0 | KoBs07.4H20
Formula Weight 381.37 -305.5
Resin _ . 25g 259
. | 50% KOH 3sg 359 -
50 " '| Borate ion source -5.5¢g B 441g |
' Sitans (Al102) - 0.39g ' 0.399

- The binders were tested ‘as descnbed in Example 1 and as in Example 1 the quantlty of brnder used
55 aS such that 22,72 g of base resin were deposited on 2 kg of sand. In each case the quantity of the-borate *
-~ source was such that 0.058 moles of boron were deposited on 2 kg -of sand Thus.in each case the same_, T
amount of boron was available for complexing. o '
- The mass of binder used and the results obtained are tabulated in Table 14 below

12



'armunt of boron was avai | abI e for corrpl exi ng. The mass of b| nder used and _
the results obtained are tabul ated in Tabl e 14 below. 12 = EP. O 323 096 Bl
k/%s deposited on.2- kg '

TABLE 14 Bi nder Sour ce of Boratg 4ba

Conpression Strength kg [err] CHE E 608 sand 30s 60s - 120s 6A
Lerr] _ 59.88g - 12,2 15.7 18.1°6B
[ers) = 58.89g9 - o 14pBLE 14 16. 7 - 17.2 10 Both-

sodi um t et raborat e decahydrat e and pot aSSI um tet raborat e tet rahydrat e yi eI d.

simlar Tt Tl aceitton—tev EAMPEEY 7 :
Two ser.ei’% P e EveS P dp N EAFQ;?;?Q as TR RIRTE 3, Jone
seriesscomtai ning various ano! nts o acild_and the ot her acious | =
amount s of sodi ym met abor at e tlet rahydrate. Each bBhsler| cof®ai ng¢d ks sgnme

amount of [PQIAaSYT URLBYE@MaIe [@and gy, UNt,58 A L5 51 fangg, 1na.
ri geggbul atig

conposi ti Dn g ﬁtaCQZBQ .m;@ bi nders i d |{1,1Tab es1éLJ,3 amnd 'J,ﬁzbel OW.
20 TABLE 5 u}ﬂc B SS L
B: P Molar Ratjo Bas 50% KOH  Sodi um Net aborat e
Al 02 Si | a g eﬂydrate and potafgum tetraborate tegglydrate yield . 3|m|Iar regulie when

0: 39 e@un %ad ition Ievel&5 ' 35 . 4.0 ,
0.39 20:1 7C 25 - 35 . 5.0 . :
0.3‘9.,5_%8 25:1 30 7025 35 6.0
0. 39"_‘/ _ " Two Qangsoof]bng's were prepal%é using the base res%Sof Example 3, one serqu cQ)ntalnmg various
0.39 amounts op bg’?é a]:|d7§1d the other v éjs amounts of sodium metaborate tetrahygrag Each bmder_

0.39 contained the $hhe hmdtnt &¥¥stabsivkOnyaioNid€ bnd the same amount of A1102 silane. MBSS/ g
B: P Mol'ar Raid @mfi€ition of each of the binders is tatBﬁféB inBles)15 an'ée%&iw Boric Acid-

A1 \g22Si | ane 7G 25 0.39 N
0.11:1 7H 25 35 ' TABLE2|50 - 0.39 . 0.23:1
1 .. 25 35 ' 0.39 - 0.34:1 7J

25 B 4.0 U. 45. 1 45 7K
5 . : géﬁder_ 5.0 nl\‘nﬁgs?& 0561 7 B:P Molar Hatg

35. . % 6.0 Base Res{y FEW% KOH SOdGmG@taPOWq i@ shegs Jer e tested ps
descrl bed ijn Exanpl e 1 and} as in Ekanpleldhydraehe lquantity d¢f bi nder uskd 50
~was such that7&2.[72 gesof bpse asesi p wer esgeposi tjed @me2 kg. of os3ad. Aﬁ _
simlar binder(7M cznt ai hingsan pptini eed | evel ofodsor a)}. (5.020g9 borpx,
B:P nolar rlatve Of 40:%) wak used ap the &onparispn Standard fax2sdach |
series. The baPon| to heno] r&io [B:P) &9d nass| of dddnder] usexBoand the -

resul ts obtlai Aed pre 2%abul pt edS5i n I'abl e I¢ bel oW . 5939 | 0351
o 7F 25 35 8.0 039 0.40:1
'35
TABLE 16
\_ | Binder R 'Mass/g -B:P Molar Ratio-
w0 1 Base Resin | 50% KOH | Boric Acid | ‘Al102 Silane | o
' 76 | 25 35 10 | 039 0.11:1 -
M | 25 _ 35 20 0.39 : 0.23:1
71 25 35 3.0 0.39 0.34:1.
" 7J 25 ' 35 4.0 0.39 0.45:1
7K 25 35 5.0 038 0.56:1
7L 25 35 60 10.39 - 0.68:1

The binders were tested as described in Example 1 and as in Example 1, the quantity of binder used
60 was such that 22.72 g of base resin were deposited on 2 kg of sand. A similar binder (7M) containing an .
optimised level of borax (6.5 g borax, B.P molar ratlo 0 40:1) was used as the companson standard for oach
series. :
- The boron to phenol ratlo (B: P) ‘and mass of binder used and the resuits- obtamed are tabulated m Table
- 17 below. - . : : -
86 -

13



13 EP.0 323 096 Bl TABLE

CorrpreSS| on St rengt h/ kg [_err] for

17 Bi nder

B: P Mol ar-

_ Rati o Mass deposited on 2kg
Gassing Period CHELFORD 60. Sand 30 s - -

5.

St annat @ores Atainbbid) HitfouGH borax-, sodiurd Metaborate tetrahydralera

60 s - 120 s 7A . 0. "57.61 . 7.2
6.8 . 6.3 7B 0. 2dé§°%23°963‘ 58. 52 8.4

10.5 . 10.7 7C 0.25:1 . 59.43 . . 12,2 _
1237 12.8 10 . 7D  Opade 37 60.34 - . - . 13.
15.1 16.2 7E .0.35:1 60. 24 ' 15.0 -

16. 3 — 51 40+t 6245 48

15. 6. Binder B:Plbfglg R?Rﬂ Mass de| ﬁ%o 2kg Compressng&trg@thlkg cm2 for Gassmg Png _
15.8 5 - 18.1 5 7|gCHELFORD &Y Spyd 5579 2lo
2.7 ' 3.0 7H 0.23:1 - 30s56. 79 60s 12058

11. 1-' 7A 57637 1 72  °[-%lgsg . 8310
13.9° | 7B 1g g 44535 1 84 5P 52105 i 2

s | B | gk $486:1 | 122 59143 47 128. 7
10.37 | #p 1836 7L .98 1 135 60{34 151 168. 9

12.6 7E 1834 7M 60.240: 1 - 150 59{88 163. 1782. 6 -
15.2 - | 7F 13461 From the g2asul ts dbtaivaed in Exanabe 7 and freom t hose
obt ai neg |7 Bxam h-fq TS et —tirat }31#6 251Ttor EE. of—fsouT of—for at e
|ons goeq i} si gn *I(‘F—l tly arfect t he strength of 'rhp cured resi'n-hogded -
samsl,/coquG_at tai &bl e. At hougkr9bor ax-}, so@ioum mpt abo?dt e tlet r al3r at ¢- and
boric adi @cdntaf-Ahg b} nder s%8Row optli mumder f of randétat di ffet&ht wgi ght

| evel s qf 7t hg boPatk source, ¥ optidum nd8ar Bl P rddPo for al ?Gft hreg
sour ces i & cg npa?éfb B0 EXAMPEE 8 THe ba¥é resi{n oftlfxanp e 3'%ths uded to
prepape tﬁg qeri gebf bj nder g“gpo-si tilons, %dne séri ejg'gont i ni nif S odi gm
stannat 4_dt hydr 81s the sou of odvani 8% andl t hd®*8t her! sad "trL o

al um natfe 7MFifsono.sethni tal gréede) . Twg bi nidérs cont ailseng rﬂo “oxVya&h! on{wer e
al'so -preparegfor—conpartson.  The TOoMposi T on of The bIMders 135 Shown i n
Tabl e 18 kﬁc]) Yhe ra_éﬁ@:rlgb a%grp ample 7_an froﬁ\' tﬂ&gr ined. in Example 4 it is apparent that the -
Mass/¥4 BRs® :%%&lr& of Hordt ¥Vr?ot s Qgé HiP affect th h§ti o the Blirbd B8in-BbrAd@d Sand

nd boric acud-cont@tnmg binders show

0.-39 45

0. 39 8Cthree sourcesd®comparable. 35
25 35 5
35 % ExampLs8 -

I ' -0.39 so

0

optimum performanétbat different weighblevels of the borat35ource, the optimunBmolar B:P ratio for all

4 0..39 8D
0.39 8E 25 -
_0;39 8F 25 - 35
8G 25 35

.The tRse fsin of Exampl 3 was used to prepaghtwo series of binder compositions, e -series

0.39 81 containing sogigm stannate dihydratezgs the source of oxyanions and the other sodium alum(yatg gFga\g\ .

: 25 a5 technical grade). Two binders containing no oxyaniorgnere also prepare@fog gomparlson
' . . The composition of the binders is shown i in Table 18 below
| :  TABLE 18
S
) Binder “Mass/g B
' | Base Resin | 50% KOH w/w Sodium Sodium A02 Silane |
' Stannate | Aluminate ' -
8A 25 - 35 0 - 0.39
45 8B 25 35 3 - 03¢
' 8C 25 35 4 - 0.39
8D 25 35. 5 - 0.39
8E 25 35 6 - 0.39
_ 8F 25 35 7 - - 039
50 8G 25 3% - .0 . 039 -
' 8H 25 35 - 3 - 039
8 25 35 - 4 - . 0.39
8J - 25 35 - 5 039
) _ 8K 25 35 - .8, - 039 |,
56 8L 25 35 - 7 -0.39 I

The bmders were tested as described in Example 1 and as in Example 1 the quantnty of bmder ussd o
was such that 22,72 g of base resm were deposnted on 2 kg of sand. B

14



8K 25 . 35 N S O 39 55 o

8L .25 .- 35 : 7 - 0.39 The blnders

wer e tested as described in Exanp@;#% in Exanple 1, the quantity of

bi nder, used was such that 22,72 g o ase resrn were deposited on 2 kg of

sand. 14 EP 0 323 096 Bl The Sn:P or Al:P nolar ratio and mass of binder

used.and t hend Sfrlbi A:PORSIR e Gnd Fr@sst i Binlig tuesh dnd 1HevBbuRts diRaifal PsMabuladdaLiF Taifle 5
Binder . f9veBwor Al : P Mdlar Ratio Mass deposited 2 kg Conpression -

Strength [err] CHELFORD 60.-sand . Gassi ng period 120s 8A - _
0.00:1 . 54.88 © TABLE19 o1 - .. 8B - -
0.08: 15 : - 57.61 7.6 8C 0 0.11:1
8. 5 2 : Binder | Sn:P or Al: Pmloﬁgr}%ﬁo Mass depasited 2 : _.éompression Strength (Kg.cnPy 43 T
8.9 8E ~ 0. 16: | ‘CHELFORbetkand | Gassingperiod 120s S-§ 8F
0.18:1 § 61. 2l : B—0—1-5 —3— _
0.00.1 = . g’; 548‘%%: g;g? 0 8H '703 0.24:1 -
57.61 - AT 481 0.29}y1 - - & .. 58.}52
508 . | 3¢ o .36 10 | B&43 84 5.1 8K
0.44:1 o eooxd e 5320 g8 8L |
0.51:1 : 61, 511- 5 61.04 1.9 The regdllts show _that
stannate ioms &r gl uni naj gy ons can be uggd as alternativeg to boratgions
In the bindgr éi.pmeSItI05§2pf t he Yy nventgz@p. EXAMPLE 9 A rggol : '
p-cresol - folneddelfyde regpbgy Wwas pripar edglgavi ng f formal defyyde: p- creaol _
(F:P) nolar |ragg ojof 1.5p361Only ljow F: mpeagesol folar ratisp are posqible
because thelpaga fositi opsen the benzeneomsng inlp- cresolsss bl ockec. 30
The\¢si n had dthe |f ol | owb.Bg1 conposj ti on:e1.2p- crespl 49 '

.800 g 91 % wwparafrormatdetyde 36637 3

i005/° Y’/ w SOdLTMe QQ .t% sﬁma{étri)rgrbr alumr%%e %3 % FbeQnng Sa%mé{%s% bSerB 'lo(Rs in, the
| OH: e Enfdbsitibhe &'the ifllehtion. wat er n starting conposition
4, 4% W w The procedure used was that described in Exanple- 1 and at step 7

the re® npyapLpei Ntai ned at 85 C for 300 minutes. The viscosity of the
resin nmeasured—as described in Exanple 1.was in the range of 3500 - 5000
cps at [err h rddoep-tresol-Rrikibhyds @ébirl WasPrepada GavingSeebinfaRioido:ploidsk (F:R)QNgid $atib iobN'S
cont ai ni ngs:didniycioe ftp-draviahdlar oétiob aregiossitiObavaiss tibome pdsiich omthiobamphecdnglinand

4. Thesocowmolssblo@m; are tabul ated in Table 20 bel ow. 45 TABLE 20 B| nder
.IVB.SS / g _ The resm had the followmg composmon-

p-cresol ' - | 800g¢g
- _ .| 91% wiw paraformaldehyde 3663 g
' s ' | 50% wiw sodium hydroxide solution | 40859
o ' F:p-cresol molar ratio 151
: - OH™:p-cresol molar ratio 0.07:1
E water in starting composition 4.4% wiw
Eha The procedure used was that described in Example 1 and at step 7 the resin was maintained at 85°C
for 300 minutes. The viscosity of the resin measured as described in Example 1 was in the range of 3500 -
- 5000 cps-at 25° C. '
The resin was used to prepare a series of binder compositions containing drﬁerent levels of borate ions
as described in Examples 1 and 4. The compositions are tabulated in Table 20 below.
- TABLE 20
Binder’ ' ' Mass/g -
%0 Base Resin | 50% w/w KOH | Borax | AN02 Silane
9A 25 - .85 0] 039
aB | 26 - | . 35 4 1039 . -
: : 9cC -2 .. 35 5 039
|85 ' 9D | 25 .3 8 - 039
o ' 9E 25 ' 35 7 -0.39

- The binders were tested as described in Example 1. The quaritity of binder used was.'such that 2,,_272_ g
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-

s0 . Basé Resin 50% w w KOH Borax Al 02

Silane 9 A 25 : ' , 0.399B. 25
35 - 4 0.39 9.C - 35 5.
0.39 55 9D EP°323§%B1 3% . 6

0.39 9 E- 25 ' 35 0.39 The blnders mere

t ested aBvasfsih Wb tiopdiitddearmigar thelidd o gaka raha thy c6tbs Wiére gaked IR0 SaHndsUAA t hat
22. 72 gcébon dioxt® 0 323 096 Bl of base resin were depositéed on 2 kg of
Chel ford @te serudtoamdesbheomoaﬁes(ane ngasafdihdérased s tnasmngishtaiot Iareqatrutatan
di oxi dein TEhle 2bbelon to p-cresol nolar ratio (B:P), the mass of ‘bi nder used -
and the results obtai ned are tabul ated in Table 21 bel ow. 5 TABLE 21 Bi nder
B:P Molar Ratio Mass deposited on TABLEBhpression strength [err]: kg :

Chel ford 60 sand Gassing period 120s 10 9 A 0.00:1°

54. 88 Binder | B:P Molar@at% Mass deposut@d énls P-Compression strength%%-.cﬁ,\g"') o

6.3 9 C '- 0.33:1 kg Chdlfofib0sand | Gassing period 120¢’. 7 § D _
0.401 YN AR | . 69— 411

61.24 .93 ' 02 16 5 Exarrpl5 B when conpar ed 'th' Exanplie 4 shows
that althougt“tésceftl 'bl({‘gie‘rs cgn be ai ned| from subs}1tuted phéLnoI S such

as pcresol the9 rapertd g5 of fhe bi rs arg |nfer|or7éothose(f siml.ar

~bi ndegs obt aifngg f jom nol dhe to st,}g@ fact|that the gscresol-f¢rnal dehyde
. res*yp(s cont a| n anl; ot hr:\ arth | | nI/ { Iy Corrp| ex
W th borate |ons at thelr ends EXAMPLE 10 A resol phenol formal deh de

having t héeR FATPiRt shope P‘ﬁ qithoygh f?ﬁ"?‘"i’ﬂfs ‘é‘tf‘e‘te inod, from
di hydr af stg % §, ch as the properties of the binders are inferi gs g;rders
par SEbr tré?gmy the p-cresol-formaldehyde resins contam on ﬂtl?p-o 2 inkages

di hy dr af"}e eculei ET qgly cor\t/n\g vlyl borate ions at their ends. 6. 1 9 molar F: P

ratio  exaMPLE 10, 2.3:1 nolar zinc acetate:P ratio 0.06:1 %water in
starting—eenposition 5.3 w-w 35 The procedure.used was as described in
Exanple 1 ﬁ@-?esélaﬁheﬁ@-fo?&ﬁ&h%e Vb SR lishbwibd) @omsoshish Was p ﬁ%@(%snh 2919 agetﬁte a
r at e f ghpkdid aft@faysi-nut e and nmaintained at [err] for Om n

V|sc05|ty of the base resin obtained, neasured as descrlbed I n Exanple 1,

“was. in the range 3000 - ""Gf‘r cPS at—25—<¢C: |1| srmvas used to prepare a
series of binder conposiit ool peely ar}‘aldeﬂgj iog ével s of borate ions.as’
descrjbed in Exanples 1 jaf} %mpﬁhﬁyoqggp |t| )n1's”§rge tibul ated in.Table 22
bel ow. TABLE 22 45 . water Y - o -
g
ak molar F:P ratio . 231
- | molar zinc acetate:P ratio 0.06:1 _
% water in starti'ng composition : _5.-3 wiw

35

The procedure used was as descrrbed in Example 1 as far as step 5. Thereafter the resin. was heated to
: 90°C at a rate of 1°C per minute and maintained at 90° C for 270 minutes.
o The viscosity of the base resin obtained, measured as descnbed in Example 1, was in the range 3000 -
5000 cps at 25°C.

40 The resin was used to prepare a series of binder compositions containing different levels of borate ions
as described in Examples 1 and 4. The compositions are tabulated in Table 22 below. _ : :
TABLE 22
®s : :
' Binder Mass/g
Base Resin | 50% wiw KOH | Borax | AM02 Silane
10A | 25 - 35 0 039
50 . o - 10B . |- 25 : 35 4 0.39
' 10C | 25 . 35 5 039
} 10D _ 25 . | . '35 6 039 ..
" 10E }° 25 3 7 0.39

- 58 " The bmders were tested as descnbed in Example 1. The quantity of bmder used wais such that 22, 72 g.' "

of -base resin were deposited on 2 kg of Chelford 60 sand, and the cores were gassed for 120 seconds w1th
~ carbon dioxide. .
The boron to phenol mo|ar ratlo (B:P), the mass of binder used and the results obtamed are tabulated in



Bi nder Mass/g Base Resin 50% w w KOH  Bor ax All

02 Silane 10A 25 0 0.39 50

10B 25 35 0.39 10 25

35 5 0.39 10D EP””%'B' 35 6

0.39 10E 25 35 0.39 The bi nders were

t est ed Tame e6dIdw. bed in Exanple 1. The quantlty of bi nder used was such that
22.72 g of base resin were deposited on 2 kg of Chelford 60 sand, and the

cores were gassed for 120 seconds WTABLECZY bon di oxi de. The boron to phenol

molar ratio (B:P), the nass of binder used and the results obtained are

t abus ar gl 4N T2p Molal-Ratid %és‘b‘é hE kg Cheitord ¥ sank sion strangi Rg/cm'= |
Mol ar ?glétih 6 | Mass d eapo~=| ted Posl%iak‘(o % éo?d 60 spn g’gfgﬂppgﬁggﬂmﬁgcgtrength
[err] Bassinl—Period—t28s—310-A 5488” "" + 5 54—88g
0 10 B| 10A To 280g1 958. 52 g .
4.8 10 19BC 329_‘ 0.36:1 ggig 59. U3 g 5-?
5.1 90| 0°%¢ o-‘it’l 9 60.34 g :
10D 60.34 g 4.3
4.3 10E 0 g 00 11 6124 01249 42
4.2 Examr?l e D when aneLed_\Mi_h_Exahp.lg_e_A_shams_Lhat_aJ_Lhaugh_usmu—

bi nders can be obtai ned using zinc acetate catal ysed resol

phengl - f dPe@PdWee CP'EBQ‘?%W'E"@@'E PIB deshevyseiiat githopgheuspiubinders cap be pbipiead ysindt o

t hose &hc asaitg eatalispdhoge! eheppirfammaldenyde resigs e IE%?P?"'?%’E EQP odeys fra infggrior to those of
phenol SFipRIrdRsh B'é‘"?‘bé’?‘ 'ec"ltﬁysP‘F\ée*bH'ER‘? d;? A ool PR i edPlt at e
cat al ySERiciR RS “F(S‘?et?ﬁ%fﬁﬁyé RFE FPMBSKIng B RRPLe 1008 ai s 20 dains for the
f :,~ovmd*|aquontract| ng States: AT, BE, CH DE, FR, GB, IT, LI, NL, SE 1. A
bi- sql ytiogeof a resol
phenol 79'58%)03&%&%3?{#%9&&&“8%%5% Eﬁlwﬁ Iﬁ can %Brﬁn'g 'gl't’gﬁl e conplex with
the resi nA%maér%k\séénﬁﬁqorh&.s.h 8t aikdife &ubcilsisollition BF £ f88 tphdnidl-didbRydRQbsi an@lani N an
anount  sublvh@éremticrt Gin oS S5b1d SdrplexB¥ith IR Yesir tiiPIcRIissa TP thedind Bk prasenbiat ween
the resi nthé,@olutlon #gh driRANtQXESHt & substantidiylpreveli Istab1e BFASdx foriaticn GeMvbEH the resia

C aifth 1 charmch@sdiged in that the phenol is phenol itself, a substituted
phenol such as p-cresol or mcresol, or a phenolic corrpound such as

p- phen@l & uwipleorcbropationd ac®tling # bl'ainderchetactpri;sdl tin dhat decpehedel g phenoClitsgifmal or
2 char act substiteed phenoltsach ashrecradotierhpdeesdl.sor fagaheneliciedmpdend syelt s rrbhgadt \pulphonic

gl yogal o#cid-urfural dehyde. 35 4. A binder conposition accordi ng to any one
of Claims 1 to 3 characterised in that the phenol -al dehryde res

producéd HyPndemenstpesiignAcIrding Wec'g'i“e‘s‘é’rﬁ:%ha@f" stisep 4 Wttt Arsryee 's§°'m)3\'dﬂlyﬂﬁer
corrp03|t|B‘HV’§l€?f'(¥?%|i9W8‘al?Sf‘§WS?d8 of d ai ms 1 to 4 characterised in that the

mol ar rat }\%r@f amfosu n a c(o (fanr S?EEd@g’g a%ms ll:%g nsécP{\ Qgﬂglphéngl a’irQﬁydEaeSI n

i s fasorfi 1
char act er [%%8¢ proauf?ld ?ycto "mthe 10 of a ﬁehy%‘z (expressed as

formal dehyqglied &ﬁ@g{bﬂ' ackdidi ltlJ'f?) Jn?%h@ of Staifns Ao I BrarhctbrRed indthak -the/ moldt dafidster

CORPOSI T QReEE Rkdibdtk dsQorfHaie)BS) 18 bhehdidH I redin isro £N@MEACt eri sed in that the
ph&nol - al dehyde resin has an intrinsic viscosity of from4.0 to 7.5

[er rT’ 6. A binder composition according to Clal_m 5 characterised in that the molar ratio of aldehyde (expressed
as formaldehyde) to phenol in the resin is from 1.6:1 to 2.5:1.

7. A binder composition according to any one of Claims 1 to 6 characterised in that the phenol-aldehyde
resin has an intrinsic viscosity of from 4.0 to 7.5 cm3.g~".

8. A binder composition according to Claim 7 characterised in that the phenol-aldehyde resin has an
intrinsic viscosity of from 4.5 to 7.0 cm3.g™". '

9. A binder composition according to any one of Claims 1 to 8 charactefise_d in that the phenol-aldehyde
resin contains predominantly molecules in which adjacent phenolic residues are linked together by
methylene groups forming bridges between the ortho and para positions.

50

10. A binder composition according to Claim 9 characterised in that all the available positions on the
phenolic residues which are ortho to the phenolic hydroxyl group in an ortho-para methylene bridged

5
° molecule are methylolated.

11. A binder composition according to any one of Clairﬁs 1 to 10 characterised in that the alkali is present
as an alkali metal hydroxide and the molar ratio of alkali {(expressed as hydroxyl ions) to phenol is from

17



8 A bi nder conposition according to Claim7 characterised in that the.
phenol --al dehyde resin has an intrinsic viscosity of from4.5 to. 7.0 [err]:
9. A binder conposition accordi NGp pe of Cainms 1.to 8 characterised
-in that the phenol - al dehyde resin contalns predom nantiy nol ecul es in which
-adj acent. phenolic. residues are |inked together by nethyl ene groups. formng .-
-~ brldges Thgd ¥esyowt he ortho and para positions. 10. A binder conposition
according to Claim9 characterised in that all the available positions on
the phenolic residues which are ortHABLB23 he phenolic hydroxyl group in an
~ortho-para nethylene bri dged ol ecul e are nethyl ol at ed. 11. A binder

CoNposi C | Tk mept
the al ka:éﬂ{ae'a Eﬁ@gﬁ%&& an . al %%TBB gq&ﬁ%r gé;?aé&’ %@%ﬁ%ﬁ'&ﬁgﬁt i ol of .

a|ka|| | S h\lrl nvul |nnc\ o nhnnr\l —S—ftp A+~ 6 B1

I_I \J' \JL\J

Tabl e 2B Weh olv. TR®RE 23|Binder B P44 ar Ratio |Mass depoglted on 2| kg
Chel for fi BF® shnd’ oeﬂ)‘rrpreﬁl on strenggﬁgerr] Gassi hg Peri od. ;’1?05 10

—

‘0.00:" | 10C 0361 = | 5488 010 B
0.29:1 | 10D | 04 58 55 g 6°§jg %810 hoc
- 0.36:1 |L'°E 0511 .59 43 g b 9 . 5 110D1I
0:44:1 60.34 g - o 4.3 10E
0.-51: Example 9 when compared @vith gzqa 4 shows that although useful binders can be@b@tng(gﬁtﬂg e 9

wher 'Comnipe acstataatalysedasphphencl-farng vqenaaensalretm@rﬁs of sherhinders ig drfprior 1o dfpspef

~ obt ai ne@mila bipdess aktalagdepsingealial cafalysadyropal prohiEnAsER RRIS Ry B NP LR the
" proper t {S@RECIlfiN iR &ing, posiisy cgtalped 'Pﬁ'ﬂsé‘?" COPPINO MR BRGNS 1ni | ar bi nders . obtai ned -
‘using alkali catal ysed resol phenol -formal dehyde resins due to the reduced

¢ a\pacgat )géatnr}% god':l?heztlggovyt CE%ﬁ}a%}I% §1e¥$ ﬁq éOEe@-I rbcﬁ, i’R rG§; WTPII ﬁf.( ' with borate

i‘ons. oW ng I ng Stétés , BE, 'CH DE,

FRGB, tuher Dinpositon Jompf\s %&%ﬁm@% 54 dolufish & QTEYo! Shehtiaiddhydd Iléﬁill brf¥€an

aqueous S(;E rtlé?lr\cv ¢@n Yorm @l stdd ey ¥%mrdﬁ§'hd?e m%t % Yafkhll i9Proddik M can

forma st @ol&t@m?ll £AamBlict Butfiditt 1o §3sBinfieliP prévohdidbReQ@mpix fofidior! ktBveh. 18 Irdsini S :

presefit i Nadghes sx@dnithi On in an anount sufficient to substantially prevent

stabl e conplex formation between the resin 25 and the oxyanion. 2. A

bi nder @onpagidel empveiaa Bicoading Go Gl M thaedtmrisd! iertha ete iphenblhiat phehn itsétieraol i s

~ phenol it salbbtituted  shels tsidhuits @ebrgsbien oi-cresot: br @ hepslic cerriund suchiag pelanbl, sulphonie - '
phenoglc campound such as p-phenol sul phonic acid. 30 3. A binder - _f'
corrp05|t| on according to Claiml or 2 characterised in that the- al dehyde i S.

f or mal déhy ddinderrompesitive lagegulingdp Wision ! opR chespateiipes! if dhey e  aldehyda, ig,fopppldenyde, .

conposi ti obutyeldebyen plyoxeler irfyreldvdsf Claims 1 to 3 characterised in that .the

- phenol - al dehyde resin is produced b condensatlon in é resc?l fz 9 5" base
- cat al gst% 4 bindergompesytion, B’S'E?lt"l gfdians, q)t"t Eg‘%‘i o ANRIPFC 6["5 ° |
characteri ®¥88'S ‘ﬁ°df‘FP§tbyt°ﬂ‘E’°?P81'°£t’" V'%Pref)e"S? of BPERRTRY Y expr essed as o -

f or mal d '
. O;rprSI ?gg%‘?er c pgsrt%{n ng% é) rBE:ié Eflapnq rgs%ﬁi %ﬁ&ﬁﬁse& "Fteat lﬁ? WOEEEEI? gf of

al‘de’hyde (expre as orma enoI In the resinis froml.6:1

to 2.8 % £ pinferRoMpRiiof 23084 to'@iin%%ﬂﬁc@dn@é]t ih Shafthe mBIBSratdf of @déﬁyﬂﬁi(eiprés@etﬁ
charact er i ge@miallielhyddito pitRol i 8é Rkin & A MyEiLoreal N has an intrinsic viscosity
of from4 O0to 7.5 [err] 45 -~
' 7. A binder composition according to any one of Claims 1 to 6 charactensed in that the phenol-aldehyde

resin has an intrinsic wscosny of from 4.0 to 7.5 cm3.g™".

. 8. A binder composition according to Claim 7 charactensed in that the phenol-aldehyde resin has an
infrinsic viscosity of from 4.5 to 7.0 cm3.g™".

9. A binder composition according to any one of Claims 1 to 8 characterised in that the 'phenol-aldehyde
resin contains predominantly molecules in which adjacent phenolic residues are linked together by
methylene groups formmg bridges between the ortho and para posntlons _ :

50

10. ‘A binder composition acoordmg to Claim 9 charactensed in that all the avallable posmons on the
.phenolic residues which are ortho to the phenolic hydroxyl group in an ortho-para methylene brldged o

8 molecule are methylolated _

. 1. A binder composutlon accordmg to any one of Claims 1t010 characterised in that the alkall is present )
' as an alkali metal hydroxide and the molar ratio of alkali (expressed as hydroxyl ions) to phenol is from

S« ¢ L M 8 %
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8. A b| nder conposition accor.di ng to daim 7 characteri sed in that the
phenol -al dehyde resin has an intrinsic viscosity of from4.5 to 7.0 [err]

9. A binder conposition accordlﬁ%éﬁﬁg%pne of Clains 1 to 8 characterised
in that the phenol - al dehyde: 50 resi n contains predoninantly nol ecul es
~in which adj acent phenolic residues are |inked t oget her by net-hyl ene groups
f orm ng Rsihdges1between the ortho and para posrtrons 10. A bi nder _
conposi tion according to .C aim9 characterised in that all the available

POSi t i A tiridled dompsiion atcoding EsClamels chirhctdiisalie that thd\molbraratiolve alkel gexplessed By dr oxy| .

-group i nhadio@ribrisptopasnal iseémybane2.81.i dged nol ecul e are nmethylolated. 11. A
bi nder conposition according to.any one of Clains 1 to 10 characterised in
t hat - t18e Adbikdet corposifimeaeortingito anm oaé kbiClimet tal 12oheradedsetindiel thehaxyanisnds ratio .
of al kal iboretexgtanpate evcrluminatey dr oxyl i-ons) to phenol is from 17 EP 0323096 .
BL 0.5:1 to 3.0:1. 12. A binder conposition according t6 Caim11l

char acte A tinsiar somppsition apqqediingde Gleiny 13 gharagiprised i hat the exyspiansis oepvided by an il |
ion®) to "sbprstte: |s§‘"’faF°cﬂ'ha'3!m!?ati to 2. 5 1 5 13. A binder conposition
agcgr di n%éto any one of t?r]rt%ag‘ me tefﬁeﬁglg'g §r| sed rn thatdthe o an| on

C aim 13 'ﬁg% oratetloéaéf’u pﬁ a mr&aﬁ rat(%ﬁi/togm ;ﬁis’g'“"t 0vr§J bs?""i}ﬁ 'F%r fi%

onum
met al boraf" stannaté or a er conposition accordi ng to :

‘am 16+ A%BIB&J foff gccbr’amﬁ lfbaélantnhg cR¥ERRsSAN hat 1R 1aMkedE BrofiYed By Bbrit Bcid.

bel
--tetraborate decaﬁ c}rate potassiumtetraborate tetrahydrate, sodium

et aborvatAebmoepeamH&.@&mcemr {065 1aird G RAArEHABABEY ittt 3 QRiate s plomastabErebdtibhy dr at e
or  sodi Ukbivbéi Bohélbitle ah@the Alicali gstent iReTBIAGY.t i on according to Claim 13~ .
chagacterised in that the borate is provided by boric acid. .17. . A bi nder -

CcoNnposig iAtindac conipdsinng aceordiigat Ryl Bnecdl it €ld Fedharactertsbiditn thet¢helodlatrasioiof
pr ovi ded okyanibre@gdréssed dsate/wameniiomiing toxdxganionmith ttygerd tokhbriol is frem @rt! t h0:he
bi nder. - 18. A bi nder conposition according to any one of Clains 1 to 17

char actSerA insdr ¢omppsilian aederdingd¢ Glaim H Gheragiprisediphnt 8 0(‘!@R'B'F 8 daiate agd thefolee| enent -

forming talle obboyene eengliis M9+ o phenol is from0.1:1 to 1.0:1. 19. A
bi nder conposition according to Caim 18 characteri sed in that the oxyanion:
i's bor2h & BiFfler eerpposiianagecasding”to any gpe gt Glaimg 19,19 qharpgietiser] injthat the gemposition ” ¢
0.6:1. 2(9°"‘?1\"sd? ﬁ‘tﬂ’&‘P"ﬁS‘ﬁB%srtlon according to any one - of Claims 1 to 19 .
charac er| a cogp&srt on gantgd é ag,gu L%E\m _'h _30 21.
3 osition accordl char th t e | -

A br‘hd ,me %frgpl f@‘ ﬁ eoQ %ﬁ I%?l )h' % k’épp(ﬁ’(!. si | ane
I s ganma- am ri oXYysl ane rimet oxysr I ane or E
-gamre- g4 yGl ﬂexmrpewdnta&omtghem b@aeracta.?sed £ et mearnosm BP Sl AreRntas ot di ng
-.to Cal moi’a@%(‘tb%ﬁcdyﬁfelgﬁte I'n that the amunt of silane present is from -
- °0.25%to 1.0% by weight. 35 23. A process for the production of *an article’
of . bonge e ﬂeéets¢ God R BrodiRGY bfodn &HIAY BICBRESAS Seticiilate tridriall EHRrapIEMBeE® 6 thEIOMP! | SEs
form ng tpfocsssdemprises forhiag® Bdedired shsr@ Laixrel ®mPGsingatticidar mtieraatdoa biader and a-
bi nder ceopprisip g a&almalakabmmuttoqu:eausosmbor-aluemﬂe esin @sd bn. plyanianl whidhcheiny de
res¥n andoram gabjeasvinpiex with thh restrend eassing cabantslicide gasihionghAha fermedeshanespras and
~passi ng dardvemthel poyatiafeto fnem atstable agriplaxtdth therepinand fnafsky ouradhesesin. - to cause.
~the oxyanion to forma stable conplex with the resin and thereby to cure
" the. reg‘t s Process accosping: toJaim 23 chapacist 996”@9‘31%?‘1“’2%" goiging d P 'S Y Wﬁ'glt‘r?a"t‘at he
mxture: @M?raﬂaﬂaé'%%et‘t?'gfb%rﬁfa%' Patgialt he binder based on the vver ght of
- articulate mater accor di
chatbet| Bidss fepny R o 6"(3;}%{;%3?‘ AR el tﬁ" PR et

bi nder battré et °"th°w7'ﬂh e'c‘f)ar Feut ate mat eri al .

Claims for the following Contracting States : ES, GR

s0 1. A process for the production of an article of binded particulate material characterised in that the
process comprises forming to a desired shape a mixture comprising particulate material and :a binder -
compnsmg an alkaline aqueous solution of a resol phenol-aldeshyde resin and an oxyanion which can
form a ‘stable complex with the resin and passing carbon dioxide gas through the formed shape so as
to cause the oxyanion to form a stable complex with the resin and thereby o cure the resin. o
R L
" . 2. A process accordmg to Claim 1 characterised in that the phenol is phenol |tself a substrtuted phenol o
such as p-cresol or m-cresol, or a phenollc compound such as p-phenol sulphonic acrd

R



Clarms for the foIIowr ng Contractrng States: ES, GR50 1. A process for R
the production of an article of binded particul ate materi.al" characterrsed
i that .the process conprises fo&;rgr& B desr red shape a mxture.
conmprising particul ate aterial I'n er conprising an al kal i ne aqueous'
sol ution of -a resol phenol -al dehyde resin and an oxyani on whi ch: can form a
/SPEBl e aormlpRisessi dobordig to” €Rint 1363 CCIHMASS RgacRASA0R bt el Sl@ongRsist tbridghyas,ne
-formed s hapgyradehys, diyoxal atifsfuréideeydsxyani on to form-a stabl e conplex with t he
“-resin and thereby to cure the resin. 55 2. A process according to:-Claim1l.
char act dri A ewcésn atdesdingt th@ny heendf| Clairss e 8 charactesisddf in that merlpaémt-alr:te&;HepMnisl o
- such @s . p-Reeduswsl bysondepsatiendoihe pesenge ftedias datelystonpound such ‘as’ p- phenol

sul phonr c acid. - EP 0 323 096 Bl 3. A process according to Claim1 or -

- C ai m 25chAPHEse rarepeding; ta any Qpe: 9%%'3'3Fdeth3ﬁd®a"ra§°$@# inpthal diey melar. @Eﬂg‘r%ﬂehb@hyde

- .glyoxal or(e’fpiﬂsfelﬁ’raaff‘tﬂ'éﬂ?ﬂﬂéde)@Phﬁ(mp'f‘(%é?ﬁ" '&E%M*‘h’{:;‘ to any one. of Clains. 1. 0 ..

3 characgterised in tha eno - al dehyde res produced-by

deh or qiotsed o) thel) e, fnola rai o ARG (XpESRORHY 1o
Con sdt for&a‘g?i dﬁ nti7 rnﬂ ea?eggts Iorn?é %'g%’ % ob Img to

“any one of that the nolar ratio of al dehyde.

- (expr es§edA E\'Ecefsg 5&?3!‘“5 #n [ﬁ; NOb 6'ch r;ctnagsgd 3 {hgt therPhen ?ﬁ]dejhﬁéq resin F?as &in 10

6. A proceSsnshGrd Ghar acter sed ratto.of
kdehyde (exrps}resseS of mal gresh'y%e) to phenol |n the resin is from 1.6:1

tM o:8. Ap roéesBra&E&&&ﬁ)C@QthﬂarE&er@éW inOf& RS phérdi-didohykie! Bsiff '3k Aingik i sed
i'n that thecepalomdsiemodesgesin has an intrinsic vi scosity ‘ofi from4.0 to
7.5 [err] 8. A process according to daim?7 characterised in that the - :
phenol - al depipts reecirdinghdSangroné ot CialBi € tove SRBiotisedah tifak @id1 phofol-bi@shyaeDrekiRT I |
9.\A 2p1 0C evstaiaT Pedhinatly malstyles rie veich Gidisicens pheriotic Jesidues’ ant Griked aﬁbethBr blhat

- the phenolmeiiiyiteh gdepsriaming bi@es betwepo tftearthsand iperd positivasat | y ol ecules i'n which.
adj acent phenolic residues are |inked together by methylene groups for m. ng .
bri-dges 1 et Riewss a9serding torfdaim r*fd:hg1 qiisgsidn thed af e, avdilgble positipnsa dhe phenslic wWsidugs t 0.
Claim9 cHifhePiteet i Phengic bydroxy fgsougyimian pphapar aRtylenssbrigaed melopiscsrel i c
resi des’ vWﬁ“B’f?a?f’e ortho to the phenoI i c hydroxyl groupin an ortho-para

et hyl epe Abr| d Iecu e ar Q ated. 11. A process accor-di ng
to any Ohe ?Ce% ﬁg taBV g Ikg‘l E&r serg%g}%nt aS

. at the
~an alkali roxr g™ an °°éa{r'?%'r prersge[dlag 'Hg%’éﬂ' ito- PRy
hydr gxyl |ons) to phenoI is from0.5:1 to 3.0:1. 30 12 A process accordr ng

to d ai t o
- hydr oxy?B wp%%ﬁ%m ﬁ'gn'g1g°g?r’tg°‘é’i§&1@<?ﬁg'° "%H RTgEf ﬂakgk %‘(s?gd;%gﬁ’ﬁ%. ng to B
any one of Cains 1 to. 12 characterised in that t he “oxyani on i's borate, '

st annat €3. 36process &Eorﬁh@ﬁlaﬁﬁbrﬁoftﬁrmsﬁ B2 EIRFatteAded ¢ ey ohcfainfoh BibBlatbIstannate .-
_charas:terrosadnmatethat the oxyanr on is provided by an-alkali net: aI borate

- stannate or alumnate:. 40 -15. A process accor di ng to Cl.aim 14

char act # iAsprdcdss atdomdingttiy é:latmyamhqmtansadpnohat thecbxipanios <l provididdetiy’ arhalkat tngstal o
en?hydratberatepmrastspmhwuer aborate tetrahydrate, sodi um netabor:ate, sodi um
pent abor at e, anmoni um borate, sodium stannate trihydrate or sodium = - .
-al uni*hal®e A rifBCGS%Aacp?fS'e% ?sc'a@c1dr°arrﬁ§f"§?9 imthat e Pyapienis Rrovided kyesedium, tetigharate he
borate is aawg ‘b efrebocats igtrahydgatq, sodium metberate. seeitm mantpRyrAe aomaniym 13
" char act er iP28% foUP "atl%tﬁhyﬂt?fea‘tr§°q“§" ﬁ?’?ﬂ'ﬁt‘?ﬂed by react i on between boric

.oxrdea&dt I> | kal i L esen |ntheﬁp aﬁ@ ‘F Eﬁ acc‘?rdrngto any - - -
COS b . ’ :
one of ar';r}ns %ccoq R 7%, 13 ety Wq? ?b?rﬁtg ISREvide pa %196 °8f- oxyani on
17. A process according to Claim 13 characterised in that the borate is provrded by reactuon between boric o
~ oxide and the alkali present in the binder:

. 18. A process accordmg to any one of Claims 1 to 17 .characterised in that the molar ratro of. oxyamon--
. ‘60 (expressed as the element formrng the oxyanron with oxygen) o phenol is from 0.1:1 to 1.0: 1

19. A process accordrng to Claim 18 characterrsed in: that the oxyamon rs borate and the molar ratio. of o
boron to phenol is from 0.3; 1 to 0.6:1. . S :

] 20 :A process according to any one of Glarms 1 to 19 charactensed |n that the composutron contams in
addltlon a sllane : ;

21, -A,_process according -toClaim-ZO characterised in that the sila_n_e is gamma-a_minopropyltriemoxysilane, . -

m'mmmmmm



- 50. (expressed as the el ement form ng the oxyanr on wrth oxygen) to

- pheénol is from0.1:1 to 1.0:1. 19. A process according to daim118 . -

- character|i sed in that the oxya ate and the nolar ratio of boron
to-phenol is from0.3:1 to 0. 6@['%?57%95851 A process according:to any -one of -

Cains 1 to 19 characterised in that the conposition contains in addition
a’s¥| ane phehdl. trirfotikQMA®Dr gahirRe-gh dlxypRpflinehdgiashar act er | 'sed in that the -~

. silane i s gamma-am nopropyl triethoxysil ane, EP 0 323096 Bl phenol o

 tri met220Xysedesneceding) nClaimgi0yebareitetizgal iohet the ianeiri oisisiel mesent i fom e.zqmooo:ess '

~accor di ng.OtcbyGheightn 20 characterised in that -the amount of silane present
from0.25%to 1.0% by weight. 23. A process accor di ng to ‘daimz22 -

" char ack3e A rsesgssi agearding to Chin A3 sherarterised intthaat the mbdwre epntedsd t&yo 56 hweight: Oftth@

- bi nder -b&isdes batedion thesiohiiof theparfiowistepesteriae ul at e material . 124, A process . .

- according-to Caim?23 characterised in that the mi xture contains 1: 5%to 5%'-
by weih Rygeeggyaccordipgy fo jpim £3 chiyactesisedyip tha e \fRbrtyp conigins 11536 1967 Py weight ot -

naté"rr al t"elﬁé\?‘é'rﬂﬂf@e?f‘|t'l?ﬁ?'%?fé'ﬁd?@‘a’ﬁt%'ﬁ§terﬁbur | es Etats contractants .

- sul Va”ﬁeverﬂcaati%% CH, DE, FR- GB, IT, LI, NL, SE 1. Conposition de Iiant

'Cormrerpgta.a%nég&rnés%ittég&%%&ne'st.itIar.rgeAﬁ’ BB S red fpl nplieno! - al dehyde - -
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"Phenol - & dainpmitelaysammpensqirengeiech KntPeieh7e dedyich okennggichnel il rt’%é’h%temi%ﬂhtfds

Phenol r est&@dRitecHonuphgitit Yo dgrifntfb e wnt @it Uckenbi | dung zwi schen den

_Ort ho- yndBrrPd%m%el?tEsgmmensgtzungnga;[:helarrrrlg‘nn grrAn\éS' t?\u rJIdbrs 8, dadurch gekennzelchnet daB das
45 Phenol-Aldehyd-Harz vorwiegend Moleklle enthilt, bei denen benachbarte Phenolreste durch Methy-
: lengruppen unter BrUckenblldung zwischen den ortho- und para-SteIlungen mltelnander verbunden
smd :

10. Bindemittelzusammensetzung  nach Ans'pruch' 9, dadurch. gekennzeichnet, daB alle in etnem ortho-
.50 .paramethylenverbrlickten. Moleklll zur Verfligung stehenden ortho-StelIungen bez[lglrch der phenolu-
schen Hydroxylgruppe in den Phenolresten methyloliert sind. . -

1. Bmdemlttelzusammensetzung nach einem der Ansprtlche 1 brs 10, dadurch gekennzelchnet daB das.' )
_ Alkali als Alkalihydroxid vorhanden ist und das Molverhﬁltms von Alkali (ausgedrﬂckt als Hydroxyho-
. 85 nen) zu Phenol 0,5:1 b|s 3,01 betragt o -

: 12._' Bmdemlttelzusammensetzung nach Anspruch 11, dadurch gekennzerchnet dag das Molverhéltms von
. Alkali (ausgedruckt als’ Hydroxyllonen) zu Phenol 1,5:1 bis 2,6:1 betrégt '
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.,.-""s'i.nd 10. Bi ndemttelzusarrrrensetzung nach Anspruch 9, dadurch P '
/ gekennzeichnet, daB alle in el nem ort ho- 50 par amet hyl envererckten L

Mol ékUl. zur Verngung st ehender Pq? gy | ungen bezrglich der phenol | -
- schen Hydroxyl gruppe in den Phenolres en rret hyloliert sind: 11.- _

_Bi'ndemi tt el zusamenset zung nach ei nem der AnsprUche 1 bis 10, dadurch .
gekénnie iBnbernittelzusmhenssing\nkdh| dinof dor Ahdprichd1Y BisOre, dadviRh W&Blchrﬁf dees das

Mol ver halsiembel dero OxyShioabin Boat) Sgevhk bdk AMluding hihadk.oxyl | o- 55 - nen) zu Phenol

©0,5:1 bis 3,0:1 betrigt. 12. Bindenittel zusamrenset zung nach Anspfuch ‘11,

- dadur ct Mwﬂ@@saﬂmﬁe&Mmechcﬁa@rmI10.eiahuxbrt gekenneaiahnal dedidas Oxyasigreid FOK t aI s
Hydoxy| Vemilkgiiboras, -sinapicidertalgminat gygsfliprt ird betragt. * C L M- .S % EP E

- 0323 096 Bl K...." 13. Bindenitteizusammenset zung nach .ei nemder - .

" Anspr Uth &inerpjjtelzusammenseizupg: Rach dreniyeh ot dareseh geliermzeichnel; daf daOxyerien imFpemi on um

Borat, Steh Naurpigieaborarderahydret. I'féPWH‘ﬂfﬁbmafﬂ"ahﬂfﬁdﬂ?ﬁ'%’%ﬁtafa@‘arﬂ?ﬁ'ﬁ@@ﬁ“ﬁﬂ?f@t nach

Ansgqruch T@°“'H’H'Eﬂﬁtd‘f?"tﬂg‘ﬁtéwﬁtz@w€ﬁh%5 Neyimelugingt 298/ UHi"HR in Form5 . von.

Ak

" gebi | &4

. | fopat t annat oder -alum nat _z eth Wi, rd.
B ndert Elpemisy i e o o APRRG P BT e %@ﬁmaé.-%mtm da
das O<yan| on I N Farm von Natriuntetraborat - decahydrat '

- Kal | Ungze binalnheub SinRiihd hach MadohicH k L%%ﬁat S PR L Boak-
~ Aqmoni U af@haoabﬁamttu%memaém.&abmn ﬁﬁ’ 4 %m na Zugeflﬁﬁrt
Hﬁf 10 16. Bi ndemttelzusam‘rensetzung nach- Anspr uch 13,  dadurch
gekenngae Bhbdnattelzusnitneissizuliy hath elnBm fieF AnsprabheBOBiS 2 roﬁdl}éhgﬁf(éﬂhfe‘ichmt T dda ads’ -
Bi ndem t MeivarhsmaisTwen XY ahion Jaudgektcingd E@bnt Ldas :daa@ureeébﬁg@kamm adif zu daB
-das Bor aPhehalroctn SReab:1 betigt. tion von Boroxid mt dem-:imBindemttel

vos#andenen Al kali zugefUnhrt wird. 18. Bindenittel zusammensetzung. nach-

ei nem Qe Bindemjitalduedmenehsediriupg hach Arsdwche H8,gdddencin Zekephasietnet, ddeB asasichVbéivdamhal t ni s
-von OxyaRrsnion un Sgethapddttundifias Mellveriiitnis, voul Bey zniPhenBlQ it isi¢ 864 beteigt. Ocyani on

Cbil deﬁ)q zu Phenol 0,1:1 bis 1,0:1 betr~gt. 19. Bindem ttel zusanmensetzung -
nach dRemitteizysammensatzung prsk Sina clot Aserichedh bis 8. deplreh gakenngeishnedcgedrdion um

Bor &t ha V‘[“e'ﬂﬁ?ﬁ“'@a@s%?'\/%'fﬁ!&???ﬁ'éét von Bor zu Phenol 0,3:1 bis 0,6: 1 -

‘betr~ ndem tt?zl zusa nse %lno% ch ei nem der Ansprl che 1 bi 19',:
" dad . faawafe iop 0. el  dehos e i
S grncen e, e PVENG A ORGP w’%‘ rQh

‘gekgnnzel c net daB es SICh beI dem Silan um

. gamma 25”]3?396%&3%&&7“9%6‘&9%@' Phch@Bhsprix drd ékja% é‘H tagaﬂo dgr Sllan in_einer -
. gammae-d %hdé%ﬂ@é@ﬂﬂbhbﬁ%b&ﬁandéfﬁihe &ﬁ[j JF? % 55 Con
~ Bi ndeni tt el zusammenset zung ‘nach Anspruch 20, dadur ch gekennzel chnet _o_laB E
das SizaaWeriafreizireHerNEINGE eM&'nGGbeaéaanﬁ aub, tBilchESrmigfery VolbARMARbrikIS laduR ge-
Ver fsahr ekennasichride rdag @b bty Mischihg aGiogiRhericunigan Matédal ufd bifdheBh@niiieaRoiner
Ver bundmaikatischer, witigelukisngines Blesols aus ResnbizFeintdiaRyid-HatbalRl oiB0krmies, dds schung
aus .tei | dirdpbe sty i denvidaer éigen dabtlencKaowgahax Biurididen, diecdowtinsshte iPaen valelktllnds chen,
“wal ri genKtP_'l!?Qdmgfige?r desart gechcdiesgahildsteMfoam isitet Find iad Geaniah hiadem Harel eieernsabilen

ni on¥omRrigxdildey ungkdas Harg daduroh gelifyrtet wiidm Har z ei nen stabil en Konplex . zu -
biifen, die evvanschte Formverl e| ht und Kohl endi oxi dgas derart durch die

é fg uch & %& 9af gie Misehyng 1 bis10 R -2t Bindemistal

Konpl ex B lfd?fn(%?wlf tgam e H‘Lﬂeﬁ'ﬂwaé%'ﬁ'a?f"f‘@f wird. 40. 24. Verfahren nach
Anspr h nnzei ch schun ]
Bi n‘ge%gt g(% glﬁ,@gﬁs %{;\ %fn u%%h o e"nie'c é fd ﬁ%M uﬂ?égmsl\%ﬁe&"r A’a?'"déﬁ‘lﬁﬁal t.
25. Verfahren nac nspr uc% 4r urc ennzel chnet, daB d| e M. schung

- 1,5 b'P%teﬁtaﬁ@thh@f@ B%@H&é V&-iragsstaaten ES, GR

. 1. Verfahren zur Herstsllung eines Gegenstandes aus tellchenféirmugem Verbundmaterlal dadurch ge-' .
. 80  kennzeichnet, daB man einer Mischung aus teilchenfdrmigem Material und einem Bindemittel aus einer . -
alkalischen, wéBrigen L8sung eines Resols aus Pherniol- -Formaldehyd-Harz iind sines Oxyanions, das in
-der Lage ist, mit-dem- Harz einen stabilen Komplex zu bilden, die gewiinschte Form verleiht und
* Kohlendioxidgas derart durch die gebildete Form leitet, daB das 0xyamon mit. dem Harz: elnen stabilen
_ 'Komplex blldet und das Harz dadurch gehértet wird.: =
" 55 . Lo _ _
2. Verfahren nach Anspruch 1 dadurch .gekennzeichnet, das es sich be| dem Phenol um Phenol selbst S
~ ein substituiertes Phenol-wie p-KresoI oder m-Kresol oder um eine Phenolverbmdung wie p-PhenoIsuI- .

fonsdure handelt. _ o
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.45 ergI i ch des Gevm chts an teéi I chenf6rm gem Materl aI ent. halt _
~ PatentansprUche fUr fol gende Vertragsstaaten: -ES, GR 1. Verfahren zur
Herstel l ung ei nes CGegenst-andes form gem Verbundnat erl al ,

- dadurch ge- 50 kennzei chnet aéﬁoggrrg#qéfner M schung - - '
aus. teil chenform.gem Material -und ei nem Bi ndeni ttel aus ‘einer a1 kal i schen
wWatti ges. L\srknen Aachesnspladoh Ssodaus, &laerom |gelentizehnde il okiaich ben derei AldRAyd. um
Oxyani ons, Fotlaadehyt, Batyraldetye, Gigical oﬂérﬂ’uuﬂﬁdﬂeh‘;’cd’lﬁnddltnen stabi I'en Korrpl ex zu .
‘bi | den, die gewUnscht e Form verl ei'ht und Kohl endi oxi dgas ‘derart. durch die

" gebi | detie Veoriner ichetinomicdr Atmsrlicheyhibisch dailurchigakpivasichneti dandis tHeisidllen desrpl ex .

- bi I det  uncPheret-Feimeldehyertienzes Hurph Hfondepsationi in GegeR@art.eines Basenkatalysators erfoigt.

2. Verfahren nach Anspruch 1, dadur ch gekennzei chnet, dal es si'ch bei. dem

" Phenol &ir nVerBlsem nacy g der dnspristind (s ) deflereh, gokRRTARiEhnel daB o MabiorhEliisyon.
" mKresol oﬁl@ﬁhV%ﬁF%Pﬁ'f%cW%?ﬂﬁP%"éﬁhm)ﬁEiﬁ'r‘PQm\AW‘é'a'ﬁ BB ReTAGt £ onsaur e -handel t .

24 EPQ 3 096 re nac ruch 1
ALY '°"l$f§ : mﬁ yich Gt o %@ i M%Wﬂw%\merema'ﬂgﬂtfmﬁd@g'ﬂyd
Glyoxal ‘15&? Yl Py e e)?ﬂ"ﬁ ﬁelt 's dhr en nach ei nem der AnsprUche. 1
bi s 3, ao%r fr‘ Zrﬁ'd&h Shrucnd Einsdé %a&ib?éhsg{?%nhéé%gne@%ﬁn das Phenol-Aldehyc-Herz
-Phenol - ok -/:31 enwar t -
a\sjgr}lg.at aI ysators er o g Ver ahren nach ei nem der AnsprUche 1-bis 4 -

- datdr chggekpaiétheh nﬁ'éprucﬁiafaam dwénwfeﬁch,% tdab Sas\FPBnoRhIdEY-Hark 36 BRARAKISL al s
. For mal dehyigdvor 4,5 Bletpdmsigh ddfwet. 1: 1 bis 3:1 betragt. 1o 6. Verfahren nach
" Anspruch.5, dadurch gekennzei chnet, dal das Molverhal tnis von Al'dehyd - .
" (ausgedsUckerfaliibrsnded bin@rh dehandprichie 1FRises) @ladurei deleaniizelctin®t, Hab tias Pheixl-AldégtiHagt . 7.
Verfahr en voatdgerd Molphtitheanthalt et dsobrebabadhbstetPhembirekte dunchopddtiefengrepreh water; BridaBi
- das Phenol keptildeigyzsispimn deredrihe: uiid eara-Bietingei nitginanderverbu@dehisipd-7, 5 cnB. g-'
aufwei st. 8. Verfahren nach Anspruch 7, dadurch gekennzei chnet daB das

* Phenol - A9-césrighter-pach Apspryeh Bxdaskyei Gokenareichpesdad ellq 'me'@"b?@@?afe“@h@"gﬂbrmﬁewel st

9. - Ver f ahrM¥alekibaun Verfgung, spbpndam eiorStalipngen bezfiglicis der phengfisshendivriontiarénpe firdep, daB

 das PRenol Phanciesignsmathyiofierbgind. VOI’WI egend Mol ekU e ‘ent halt beI denen

Ver f ahr en urch e nz

n’em
orthqg pararhst(E ;A@nverbrOckten Mol ekUI zur Ver f Ugung: stehenden

| g\(/a\nnggﬂlej \quphenc:nﬁlsgt'iﬁ %%ﬁ?ﬁer Ims vongtﬁ r,faus edEjf ?Zifégeépgrgﬁ r{;{t%ﬁ’ “% 'Hy : .. '

ort hO Sy&! VRS n R Abphick 1, 486ur SnboRhRG TuaBEE MVt 9&1 Ak q&:@ge%ﬁ]ckt

- Phenol r est &hnfaRkdigh &Hue;sﬁen&l,gqlb,sjg 1b\g@gdftahren nach el nem der Ansprl che 1'
bis 10, dadurch gekennzei chnet, daBl das Al kali als Al kalihydro- xid

- vorhandes Veﬁhhrchld&ﬁenNBér\Aﬁéd‘rl&:hé Nbis 12,@adufihkgBkdnndeibifef QG detsich bl dem Oxyanion
- Hydr axyl i omeBdratzstaribicsaed Aldhidat Ranéls 3, 0: 1 betragt. 30 .12, Verfahren-nach -
“ Anspruch 11, . dadurch. gekennzei chnet, dal das Ml verh~ltnis von Al kali "
' ( au s ged rli,lcvarfalaérs nddiy cnepeydhi 180 dadurch weFémezvtu;hneL @58 HabiOzyapios inl Fayet voncfilkalikbB,
' f ahr en -slawriat aderrelmidetrzugefthpwindhe 1 bis 12, dadurch gekennzeichnet, dal es
: | bei dem Oxyanion 35  ~ um Borat, Stannat oder Al um nat handelt 14.
Ver f #fir &h Yesetierarmash u’ﬁ'ﬁp’_'d?.‘.‘ Yadipderh qeakemzplcinetn ed | daga @xypaion Ojpy FRImhnvonn
~ Form von Alariymieyah ‘Eﬂt‘de"a H%’E H%m%'ﬂpﬁ"ﬁ‘a {Natsiymmetalporal, Natiumpentaborat, Am-
‘Ver fahr en MiERoafeyRtanatfhydry r‘“@ﬁ'“’“ﬂ‘&?%ﬁ‘?@ E"ﬁﬁ'écl' dal  das O<yan| on
i n For m V%?%ahl}leat Eac%a?sr%FuEﬁt?g daé rCi ga GI’I ﬁ ﬁn bOI’ at éorgﬁure gef

Nat r i Lne e’trh)n u??bofaaf" orm von

Nat ri unst annat -t ri-hydr at. oder Natrlurral um nat zugefUnrt wird. 16. Verfahren'

nach AnSprgehhbmnach ARLRER 18] K ERNgokénhiRhnet, Wd&%rﬁ%r@ﬁ Rbdﬂtlc]ﬁ%ﬁrb&‘aﬂd mit.
- Borsaure Zdb@ﬁfn%tfemmel vorhandenen Alkali zugeﬂlhrt wird. '

- 48. Verfahren nach einem der Ansprliche 1 b|s 17, dadurch gekennzeichnet, daB ‘das Molve¥h§lt'ms von. .
Oxyanion (ausgedriickt als Element, das m|t Sauerstoff das Oxyamon blldet) zu Phenol 01 1 bls 1,011
_ betragt . : : o .

. 19, .Verfahren nach Anspruch 18, dadurch. gekennzelchnet, daB es. such bel dem Oxyamon um Borat handelt e e e

86 " .und das. Molverhaltnls von Bor zu Phenol 0,3:1 bis 0,6:1° betrfigt

' 20. Verfahren nach sinem der AnsprUche 1 bls 19 dadurch gekennze|chnet daB dle Zusammensetzung

zus#tzlich ein Sllan enthélt.
. . " " : * [ L M s *



. 457 ‘wirrd. 17. Verfahren nach Anspruch 13, dadurch ‘gekennzei chnet, daBl

- das Borat. durch Reaktion von Boroxi d m't dem i m Bi ndem ttel vorhandenen -

‘Al kal i zugefUnrt wird. 5o %ﬁg igqnach ei nem der AnsprUche:l bis 17,
dadur ch” gekennzei chnet, dall das ver haltnl s von Oxyanion (ausgedr Uckt -

“als Elenent, das mit Sauerstoff das Oxyani on bildet) zu Phenol 0,1:1 bis.
1,971 i:etvardagten rkbh AWifch hade Maduam hgekéNnsgiihbiehdaBBes elatel hoic Heny SHan' i ejamimaet ,  dal
:.ess .Si chAbmbprdﬁ;mue@oy;&mno IPherxyBorestioxystandadet garbma-Glycidoxghbretylirinddtiowyeiidnabanni s von
_Bor 'zu PHemnol 0,3:1 bis 0,6:1 betragt. 20. Verfahren nach ei nem der '
~AnsprlUche 1 bis 19, dadurch gekennzei chnet, dal die Zusarmensetzung
- zus at 722 Yprfabien n&ih| lmqprgqlpt 49atigdurchy gekennzelchnet daB das Silan in ssiner|Mengq yqn|0,,25 bis1110). 1
..11111 1) Gen-% vesharglersiB8 096 Bi 21. Verfahren nach Anspruch 20, dadurch

--.,gekennzel chnet, daB-es sich bei dem Sil an u

pgao g%l gﬁu%‘bﬁ)ls 10 Gew.-% Bmdemlttel
S\;nmr;g Glh)? uﬂ'&g?gﬁ'g%%%‘{sraf‘r‘i@?'}?ﬁfsm% g:é'ﬂat?fﬁ‘ ‘?%g 5 22. Verfahren nach -
A 0, 25
ST e B B R O S

gekennzeiC °c "a I SW. - % BI- ndem ttel bezlglich des

Gewi chts” an te| I chenf 6rm gem I\/aterl al enth~lt. 10 24. Verfahren nach
- Agspruch 23, dadurch gekennzei chnet, daB die M schung 1,5 bis.5 Gew. -%
. Bl\rrd)em ttel bezlglich des Gewichts an teilchenform gem I\/at eri aI ent hal t.
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