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b e TGRS L L,

55 60 65 5 0 085 512 TABLE 3 Test No. L
T€rr] [err] . 966 : 966 560 Viscosity (cSt)
144 144 ca 70 KOH: pheno? 085 512 0. 85 0. 85 0. 510
f.ormal dehyde: phenol 2 A - 1.8 Solids % - - 64
64 68.1 15 A8 3of binder (%[err] 1.4 1.33
2.1 Catalyst'?2 Test No. y-8u 1 TAG 4, V- Ampunt of catalyst (%
30. - 25 32 20 Bench lifd }m‘.nq) . ' 18 . 5 Set
time (nfns) .. | M 24 966 8| 266 560- ~ Conpression
strength (kPa) 1 ht . . o 2320 1725 - 11725 30. - :
2 hr BEly SU 2765 | 144 padft 4 fhrea7o | 3300
3500 3350 24 hikoH:pheno! 4580 | 085500044 4800 35 Test Cis
~ Exanplee6 of U K 2059972 (1 Anount] of binder ijs soﬁ i dg content of binder
. including resin al kérinaldetoideseheadly st 2as %9 by weijght8on sand (2) y-
Bu=y- but yr ol act one SL s:(%]i_ac_eti n. {40 (3} I(:;?r Test C the data are based on
“the resin solutioni €. e _conbi natTon of "The |6 ??a’rts of "resin".and the
2.4 parés of 50% KOAmaohtls ibaer (Byanple 4| Thisg Exagple |l lustrates the ,
effect of variatiop of ttle' KOH: phenol nolar rat|io. 45 Phenol -for mal dehyde
resin sol ution [erfFat988™f or mal dehydeByphendhe gl ar-Byat| o 2: 1 KOH: phenol _
nol ar ratio-vari abl g- hl.e 50, 1S %i dg 64% by| wei ght. Anobunt vari es
'to naimain solid ?82’%?(:01?%!2'}/36?%6 s2nd ?’ag o- gee*Tabl e 4. Sand- Chel ford 50
Silane 0.4% by wei gBénchmifer @sdsn sol Yita on pf 14- arfi nproplyl tri et hoxysi |l ane.
Cat al yst 30% by we ght‘_ on resin sol‘rut I onj of trijacetin.| The results are set
out in Table 4. 60| 8% tne ming) 0g5 515 TAB| E24 Tgst® No. 13
14 s 15 &Ompression 1/ O KOH phenpi  nol ar 0.34
0.51 0. 68 SreBGth (kPa) 1. 02 - 1
1 hr 2320 1725 1725
2 br 2050 | 2765 | 2450
30 . .
4 hr 3300 3500 3350
24 hr 4500 5000 | 4800
% Test C is Example 6 of U.K. 2059972
‘™ Amount of binder is solids content of binder including resin alkali and catalyst as % by weight on sand
2 y—Bu=y-butyrolactone. TAc=triacetin. '
s0 @ For Test C the data are based on the resin solution i.e. the combination of the 6 parts of “resin’’ and the -
2.4 parts of 50% KOH solution.
Example 4
This Example illustrates the effect of variation of the KOH:phenol molar ratio.
. . Phenol-formaldehyde resin solﬁtion
M, 966
formaldehyde:phenol molar ratio 2:1
KOH:phenol molar ratio-variable—see Table 4.
50 Solids 64% by weight .
Amount varies to maintain solid organic resin to sand ratio—see Table 4.
Sand—Chelford 50
Silane 0.4% by weight on resin solution of y-aminopropyltriethoxysilane.
Ca_talyst 30% by weight on resin solution of triacetin. The resuits are set out in Table 4.
» 55 -
" 60
65




rati.o*W. %resin solution 1.33 1.41 1.5  1.59 . 1.67 n
sand Bench life (mns). 30 .18 15 12 9 Set i[ ;

i (mins) 100 29 23 4.9 .15 15
. Lonpression strength (kPa) 1. hr 0 985'51‘2 o 890 2070
12615 2465, 2 hr | 200RBLE 4 1625 . 2715 3305 - 3110
20 4 hr 240 220 3 50 T - 3B95 24 hr
1875 - 3995 TestNasg3y U537 1M '4?‘% 25 Ej mple ¥ Thls Exanple

fUFt her il usty ediesndnbiemdiar | Bfd40n | 0% 5KOH| pdeenol| wws ar| rada of at | ower
_ fornal dehyde: phenel (f:pheno|) nollar rat{os and values of [grr]-The results
~are set out in Table 5. In ajl cages the|lresin |sglutipn wasjused at 1.5% by
wei ght on the g‘ﬁc?"n % SMEPUEERg 0. 493 by| wed ght| 3%t he V¥sih solution of
y-ami gopropyl ti effoxy silan The catalyst wag triacetin 30% by wei ght on

)

the resin sol uk Beden IBAmIRABLE[#® Test 18\0. 15 12D 9 18 E 19
F 20 2p 22 35 | [err] | 650 800 - 720
950 650 - jo8mytime (migh  [1'8H3 Vi RosifyB(cst)) ® 101 p76 - 478

460 . 600 S~ 50 Sl 1ds (P 62, 7 . 6B.2 63.2
66.1 65.4 B 1};,., (PE) 2 b8 40|f: phenpl ratifo 1.8 1.8 1.8

1.8 1.6 1.61hr 1.6 fla 6 KOHs@henpl2ovat ijo26150. 462465 0 79  0.-46

0.79 0.45 p0.79 0.79 D. 75 45 BenchH life (n; n§) 60 14

35 ,, 10 452hr 9o %% 18261 5A71% i ife 3% ns)31'Y " p20 20

90 16 120 4 by 35 48 2308 ComaeLsqi akxe50] 3395 | Strength (kPa)
1 hr 0 2465 | O 251p 0 |- 1235 1875 2270 2 hr
0 3100 | 35@4 hr 3300 |1BBD 399800| 503B6(] 458060 #7hr 150
3350 790 3300—350—2800 3300 3500~ 24~ Nnr 1240 4500

12660 *° le82150 . 4000 4600 . 4685 60 dlajns 1. A f Hﬂf? LJmouLdi ng

L i furth h :ph | tio-at | :
Somposi b R B L A ARV Pt R
2. 5% baggd usa dt Nesvey YRIghObn tHaCsah@ brd Gcbivg DR%ELY Abigaf ondathe aesiresuligios @f ut i on
of a go&m&bm\ahhmw sfidnenTe- fewlystevadchiscgiin 8036 by weighti arhthegesimotetution| ut i on has

a solf'ds content of from50 to 65 7&?@_@; wei ght, the resin having a weight
average nolecular weight [err] of fro 00 to 2000 a7 0085 512 TABLE
4-Test NO.| Test No. 1E D 18 14 19 15 20 B 2 17

KOH: phenoi 68 .02 ratio

—F : 615t - ,
W. resijnMolution 1|#$50 |8001|730 | 950 850 | 900 9| HG0 | 1803 4 157 on sand
to Bench Iif ' 130 | 276 |43 |as0 |edP | a14 | 242 | 350 9 Set tine
(nins) =~ |72 6&4& st 29 7k 19 1515 | -
Conpr essi on sefidsaimgyt h (kPaee.7 | 632 |632 | 661 |654 | 662 | 602 | B8
40

-

f:phenol ratio 1.8 1.8 1.8 1.8 1.6 1.6 1.6 1.6
KOH:pheno! ratio 046 | 079 |[046 |079 |045 {079 | 079 | 0.75

445 Bench life {mins) 60 14 . |36 10 45 20 12 11

Set time (mins) 220 20 90 16 120 35 18 15

Compression

&0 strength {kPa) .
1 hr 0 2465 {0 | 2515 | O 1235 | 1875 | 2270
2 hr 0 3100 | 350 3300 | 150 2200 | 2860 | 3060
& . 4hr 150 3350 | 790 5300 350 2800 | 3300 _3500'
24 hr 1240 | 4500 | 2660 | 4000 | 2150 | 4000 | 4600 | 4685

Claims -

60 :

1. A foundry moulding composition comprising

{a) a granular refractory material; .

(b) from 0.25 to 2.5% based on the weight of the refractory material of an aqueous solution of a
potassium alkali phenol-formaldehyde resin, which.aqueous solution has a solids content of from 50 to
65 75% by weight, the resin having a weight average molecular weight {M,) of from 700 to 2000, a
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1 hr 10 890 2070 2615 2465, 2 hr 1
200 . 1625 2715 33985 518110 20 4 hr 440 \

2220 3355 3550 3395 24 hr 1875 3995

5032 4537 4271 25 Exanple ®B¥hts Exanple further illustrates the
variation of KOtwbegol molar [patiof ajs I ower,gf or nel,gdenyfie;phehol (f: phenol)
mol ar rati os anp—values—offerfr}-The resulis areiset out 1n Table 5. In all
cages fhe resin| S8Hgpheronmalas 4884 af A5H% pyo.esei ghv.8dn | heezsand and

i ncl'udi ng 0. 4% p¥PURei ght on tHe resjn sol ution off y-ani popropyl triethoxy
sil.ane. The cat hlyys d n B0Y%,Py ight jo hej resj nisol ution. 30
TABLE 5 Test No g\ﬁ‘sf’n;wé S&Lm‘%é DY (et [0Rsh 0| MRS 20

21 10 22 35 ‘ 50 800 720, 950 650

900 © 1100 1pBcwiitcersly (8Gt) | 18 101 15 274 12 478 @ 460 600

414 277 3b % 62.17 .. 63 6. $6.1 65.4
66.2 60 2 5:2@3{(%)%4 g‘ﬁ?&ml Aol ® 1B 1 8%9 8?!5 .8 1.6

1.6 151.6 1| Gortg@ktsphenol fatio|! 0.4 0.79  0.46  0.79  0.45
0.79  0.79 | @emendelath lifle (mijns) 60 14 136 110 45
20 12 p1 S time (nilfs) 9920 | 207 | 2615 gp 2465, |16 120
35 18 15 ,Gpr essi ofyapt 1 endfehs (K Baje 1jh ' 0 2465
0 2 2515 |0 1235 1°1875 5270 zﬁiir’r 305 | 310 3100
350 3300 150 4hr2200 286® |30800 4Hr 335 | 3ss0 | 14885 | 3350

790 , 3300 3pO 24 h2800 3’9% 350024 hr . 14240 1500 2660
4000 2150 4D00 24 Meoo  4$EHS ilai 3RS 1. R°%u,$d?§?7mu|ﬁ?hq conposi ti on
conprisi pgmpR)s @ granul ar refractory material; (b) fromO0.25 to 2.5% based
on the wei ghis ERdmdidvartie? filartse ing vaRdtiSH bﬁior@;fhe@d"ll mRRHANIS (oWt dErhfdihite: denol

pot assi uifirbériet Imolap I'agns)éndfvemmfdkhymberes\ms Bi@ setwht i6 [Tati€)5l roaliscases thet resimsoaisn a
sol i ds cWt ksed 3l smwe@ht gn g 7359 ang “M"g;@@ 4% tHyewgight jon maWSmIJS@tmwght
aver age WOT'SgR[PeY t”?/fg‘?"ﬁﬁﬂ'arleepﬁ cayst wasIringRsing % byoyeians op the resin solution

f or mal dehyde: phenol rml ar rati o of framels 2:1 to 2.6:1 and a KOH: phenol

nol ar rati fomo0—5trto—t+2= 1 I"\ +— aL ofre—st+Hhare——am—anount of
from 0. 05 t|o T%N?y wei ght Bhasdd®on tHhe we19ght Bf t|h rds'n 4Rut | ¢n; and 5
(d) asscurijnggagent, at |egst qﬁg 8she" |1 4302N &g0YNdooOF| 16PN 1863 T ¢ 110% by
wei ght basgd &n the wei ght of |[the rlesin {solutlion. |2. A corrpcsitlorh

accordi ng tjovistaityrics) wheriol n (t21e rief7eadt4soy [naeder|i 4k i|s273i ljiasa sand,
quartz, chrlonite sand, z|rcon,| olivine dand, [beacH sands_contai ni ng shel

fragmgpts dr SHR( Bl es t her®df .| B2 A Como%i't i |dR4adcBrdi|ff2% q Fither claim 1.

or claim 2, yx/g,gngll,lgt,‘;he o N ihad @rr],_sof {6 0mHH0 [t0s 140Q 1( 4. A
corrpositior according tojclaim3, ereijn thg resijn hag a [grr] of from

950 to 170Q. KGH:pherobryos| t0.46n ; &AA9or|di-46g tQa79ar1y°-45ne ®9 gl @9y 0175t 0 4,
whereip th i T ROHA phernol_— T 11he 51 s—firgmg- g T Yo 1.2: 1.
6. A conpodi £f ED'BE ?c@?i?sdl hd°t o ’ﬁ n%’ off & aij® 1 tJt? erlei’n tHe ester
curing agertsgtst.nsyﬁ,smt 2N ap_ianuntgoof figomi2hot d % O%bm wdi ght hased on
t he wei ght ref—the—+estr—soluthonr—i5 +—A-cerpgsttghr—acgerdi-Rg t o any
one of clai n§°'m9'tt;-;%§<;§ wher ei nlthe gster |is a|lactgne sglectgd from

y- butyr ol acté‘ffﬂ?hro(f‘d‘bl ol acbton 2%_5%’ [oerr] -z(gqg)_rod act OBQ? 8,974\ |CRRPOSI tion
accordi ng tjo any one of glai vihéreiin thg estgr 1s{an ester of a
1-1QC al kyly nmornosr or pol yhydr i Gied cojsol vé3bd |asd- 4020 drasexyfldoeo agi d. 9.

The corrp03|ti on according to ¢laim8, wiereir the |ester used as cyring

agent Ts gllycerdl” triacef 46% §3350 790 | 3200 | 350 | 2800 | 3300 | 5500

24 hr 1240 1 4500 ;@ 280 ; 4000 | 2150 | 4C0C | 48CO | 4685

Claims
0

1. A foundry moulding composition comprising
{a) a granular refractory material; :
{b) from Q.25 to 2.5% based cn the weight of the refractory material of an aqueous sclution of a
potassium alkali phenoi-formalderyde resin, which aqueous sclution hds 3s ‘'solids contant of from 30 o
65 75% by weight, the resin having a weight averags molecular weight {M,) or from 700 to 2000, a
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iHf o | om ng1@haracteristics:- a) a wei ght average no

12.6:1; apd't: fr m 0. 05
ERE iy 2 U T e LI S XA IR

A

cor’rprlses m xing a granular refractory material with a binder which

conprises:- 1) fromO0.25 to 2.5% by weight of the granular refractory

rrat erial of an aqueous sol uti on havPn@8 g%b‘h ds content of from50 to 75%
Wei ght sor@bidehyBabrnsii heRraktloads Ifrop.hﬁﬁplofpé mdﬂaehdr@lﬁhernel%aar BRI O ?o5

. ecul ar wei ght [erri
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from20 to lﬂ@%dayos%ﬁh g&%Brdmﬁ td dBm ' &thenei i Bk bﬂfﬂa&&y@fateﬁﬁl id fREbandRa@SEedmite
active tosqrw atcytsephvuﬁ pang: losacht sppdy emtaiming’ shelifragméniscornmixfutes ehepsdel al | owi ng
the m xtur e “E’Eﬂfi" °6'Fhet $am, ‘F"ﬂm 2n~'t:r?é“b¢ mﬂ@?samm‘fﬂvﬂn@@m d@oo.
accordi ﬁb tO:S c%ﬁnnmsﬁx n agmoé %ﬁ; Eﬂge%f ?ye aétﬁae% I Tféao off( hegglrln h
quartz, Cldsang K8mSedifito 1.bAC IV ne san sands con il sﬁgl I
fragments ore. Acarbpusiisd fvesreiag to a]:QonaQofﬂEiHQOCb a%aéudtﬂagstsraumg;talaa{t mQJre%émn]éA or
cl ai m 11, ampret of from |8 tp d8% rbyhweighy bﬁ%ﬂ rop theveihntorhtiB0Gsit Goldtk®O. 35 13. A
‘met hod é&:c r7di“ "ep (;‘fﬂﬁdm to jmanep feldime ! focks wherpia dhepstppis pactoge seiactsehfromo t o

1700. 14. %;Egﬁ gfghg I8 ot 6 Lis ol s estefis 1 gsrdfBPY BLIDCLAG

mol ar rat @n&for GBQ hot With e1—£1@§|c9rbb>5/h B&dn

faccordi.ng t . Amcompesitoh acdoaiinggo dBim&)whdkein waasted used é’t&uﬁfg’[a@éntwvcé}gl tagetate | S

present# ﬁ”#fﬁ‘"&rmunt of from25 to 40% by wei gtht based on the weight of the
&

-resin_sol thaie g\wﬁb"db‘,’;"j’: 4 ﬂﬂé‘o’}gﬁ‘t’?ﬂj‘& %E‘E‘C’)Y"HF
15, wherein

(hyisiei bes camprisshiEiine a greatisnEcteeor o
@m% & 2.5% b@ vJe ﬂf&m‘?e &%u%#&gctg&m%almﬁaxEQJeg&tsgmﬁon havmg a

. propi ol actdiaecaargt ¢feior| socapseoba@&@mﬁof alpbtasunilBIkdipHerdBEMaldbige teginadyingtiR Of

cl ai s 0 fdlewind chapdrierietice—t he ester i.s an ester of a 1-10C al kyl nono- or

~pol yhydric TAe &° cujs ifrematoP do 2808: A et hod according to
claim 17, m@}ef gﬁﬁ'a'ﬁﬁ: %ﬁh’ﬂ%"ﬁ;{’(&r ‘fm tBeztﬁa1t &4 45 Ppat ent anspruche 1.

G esser ei f orfwes bt &1the Pe@iﬁ%ﬂﬁ& bredi dabiese &RardBh Ry 1 @l ; S50
(b) vonse0, 23 bd)rﬁ 2«2:,05%% beweagre bf belfesitl aiuton Wf & Idastdasester Btivé es:atemsel\éaﬁ@rdfﬁdes

ei ner WAS@FIP @rrmnmzt;hmrglxwrmw Jlatvinartheainksre tcsee iy Riring oif tieoresia lid thia ybihdelar zes,
wobei di ese @ 3qCer: g]‘ﬁg’ %?'Fi‘ el ‘F’éeé‘i'%fhﬁ PSR "Patsfighys Siticasprd, F rigsiirangite

auf wei st, 04s "AF%; ElBbrdtd & Baenhin ELEJE&@S o -t ﬁ
von 700fsb| S 1a. ﬂ@dx&eéb&&dﬁ% Q&:‘%lrﬁﬂha\klﬁaré(ﬁﬁﬂ'édle&ﬁ\hﬁs ¥ d?%nﬁé’ ﬁggh’ﬁeﬁé
1,2:1 bis 2,16:Amethcd gtagdingtozang ohvedflealnismioso mmé(éﬂﬂtriarmmmlram@nx@-; ptiehollih Gre

1,2:1 gehtes'"%fmm 0% ¥ W:hdestens ein Silan in einer Menge von 0,05 bis 3

Cew. % fro O(?H‘f M d 29 84 ing aﬁnpﬁé?esent in an
i ndestans” %gﬂﬁg 34 Siorh gi%?b E%mwm . %%% P Sg"‘%‘mbﬁezsggg@d pul das

Gewi cht dabutwane&tbrdsamgumauaﬁeaaatsca r-olaElGﬁé’TTTHSSG nach .Anspruch adur ch
gekennzei chratA methsbacckaging ®urey breesif elaivistie ra ol whdeibihe jesterusati esver afsard pC Quar z,
Chr oni t saféne: 2 pe! d”‘O"'F‘V\O tﬁ% ‘%%Ga'm"ﬁcrdanden der Schal enfragnente
ent hdl t,; od éP 8ﬁ&coaiér}gst8 g“ avIvlgg{eérr hte ester is glycerol triacetate.

Patentanspriiche ;. 3. Formmasse gemAss Anspruch 1 oder 2,
dadur ch gekennzei chnet, dass das Harz ein M- von 800 bis 1.700 aufweist. 4.
For mmasse génﬁs&emgp'msﬁle @eictdadur ch gekennzei chnet, dass das harz ein M,

S Matenal
Vog 95Q° bi S (6) ‘von ?2?? égiz bezogen auf das Gewicht des feuerfestwg Nﬁ al
Qnes Kalium-atkalischen Phenol- Formaldehyd Harzes, wobhej diese ﬁo g%
& &%J«@nme

genass- ei varso 8Res GeRbY amadist, 48 H &pw@mmlm \e rblek

dass das M:‘)I Qa9 bttt duls mohm‘\/efﬁ@lmnﬂme Iforimaidahydeanerdir, 2.1 vien,60 u6d daslmmrelveauaﬂtms

bet ragt,, &" §8:Pheaal §éﬁa‘§%1éﬂm§hﬁ«oder mehreren der Anspruche 1 bis 5,
dadurch gg é‘iﬁ%’ Cfe ??ef' Starsie sy Meope von 485 big & Gure BFACRtfUf \Aas REwigEtde r d,

in einer (O @&r%d@é@ws%ﬂer‘?ﬁs‘ﬁér%en@?ﬁgtgﬁmo@ibfbus‘*Q§G@W Gcﬂ&geﬁ altQhs Gewicht

Har z| osunggr Haelskirggimfasst. FOr mmasse gem ss ei nem oder hreren der AnsprOche

1 bis §, dadurformmeskemaze Arispreth, 1dadmlumier gekennzeichnet, dass das feuerfeste Material
0 Siliziumdioxidsand, Quarz, Chromitsand, Zircon, QOlivinsand, Sand von Strinden, der Schalenfragmente
enthailt, oder Gemische derselben darstelit.
3. Formmasse gemiss Anspruch 1 oder 2, dadurch gekennzeichnet, dass das Harz ein M,, von 800 bis
1.700 aufweist.

- 4. Formmasse geméss Anspruch 3, dadurch gekennzeichnet, dass das harz ein M,, von 950 bis 1.700
65  aufweist. :

I

20 (trlacetln) 10. A nethod of making. a foundry nmoul d or core V\/mch rretho'




*?f Ester i n Lacton aus der . G uppe y Butyrol acton Prop| oI acton und

e*CaproI acton darstellt. 8. Formmasse:-geni ss ei nem oder nehreren der

Anspruche 1 bis 6, dadurch gekennzeichnet,: dass der. Ester ein Ester e|

£ C_.10-al kyl nono- oder - pol yhydr.i Q9%#% 54 B42ohol s mit el ner C,
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sse;% g? ,,eet%'}”ﬁ '@eif'éeﬁﬁ%’@?’@ﬁﬁ@izsdifr“gﬁem%sé’ﬁé?ﬁ“éf‘ 8 GRYFMi gen

- f euer fest eﬂ F de@brﬁasﬁb:ﬁerﬁbé@ Fefeiaf 8dranglfdcné 1is ¥, Qﬁhu%h%acepﬁzﬁlcl%etlsda@% %
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Phenol, - ’éFsFm '"‘°B '{é"Vf‘ rige! ?T' a
"'.;.".;SI n dur % th (g_ﬁma ’mi:r Nf urch g‘.é.‘ﬁ:ahnet 1ss ?er RFrr‘rtem ite men ete 5] rOOO( )
- (b) :

ei n Molovesiia bﬁ Hr aerv:gmngwnrmésdahmdnﬂwaoieméargeﬂena’ze&hrht&Jr&u M“zscikenmd :
i i(c)si nkhmlgmekhafesmsbﬂamalsmﬂ-elﬂrreﬁloﬂervm 0,5:1 bis 1,2:1; 20 (2) von.

~ 0,05 b| s 3 aef;auf 433 kornige g es"PrMﬁGé@ eéwswesisrms L@F‘F%’ﬁ% u-nd
(3) vone%g" %S* gg:e ! %853%%#3‘&% GRS T e, 8 e
(b n ll&\e
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