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(if) mixing the treated reclarmed sand with a resin.
The resin-bonded article, such as a foundry mold or core is produced from the reclaimed, srlane-treated
sand, using an ester curable, alkaline phenolic resin.
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phetfol f dheyal detoly idanuiatioisiusedie theinwthdds desribyd dhioe ®mpiisisast) ot whith at I8ast 20% he
range Dr ¥right Goupelgimed; agpnedlly from|ismeeted Houndiy endidyeandiobres whichr haveibgétt usedi) a i S

f r om 50! CertingRecespr ef er abl y 700 to 2000, and rmore preferably from 800 to
1700, sé[l gg'eﬁ'ﬁ'é‘et' éF??atsdE‘ @itho 8iepe selesionin praemennt sufficieptriolincrease) tre: tensile

pref er

to L 2t éﬁ‘f “’ "al‘e f’ele"e G"a"ef '°rtst"FE° a&ldﬁﬁ't’ed@@% corrprl ses
sodi urﬂ)m L;aw i |h vﬁnc ls use m an am ry th" RI’F,l%‘;eaglgean ":?5?’??:

sol ut |lgg|$ ﬁ}ﬁél&% e ilegso'u onsa a%% fhe 5t "@ ﬁ%a?yfg 0% by
wei ght  O%peStil gﬁ;}({“{eer gat ‘% see msgi o ble at -
I OO g ERRhék H&r@ocht affiY lca S}fa@ é?\ﬁ mng 94 Bf ﬁte& grl;tg ﬁrfé-gi:e tR

[err] binder to cure at ambient temperature and pressure. The curing agent is present in an amount sufficient to
cure said binder solution. Preferred curing agent solution concenirations fall within the range of about 10%
to 110% of the curing agent by weight, based on the weight of resin solution, which is at a concentration of _
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;f[';err],car boxyl i ¢ aci ds ‘and mono- and pol yhydri¢ al cohol's, and l'ow nol ecul ar - 7

wei ght | actones including 56 but yrol act one, propiol actone, caprol actone,

and mixtures thereof. However, tEPO®E36588Bd resin nay al so be an acidic or =

neutral resin, the aqueous solution of which is nmade al kaline either before
or at the sane tinme that the ester-functional curi ng agent is added to the
resi n sdPHt &ve ogoreldgi yereidhe par anet er val uesqél through (iii) and (vi).

t hr ough (vT'] °°‘§gf5‘t"§fs of-$hg) rar hafeh f%'d?t'f’" #A ugjiormily, @ixgd so asEP'°‘i'5'“836“'§!§‘3°‘15‘1°f§'5’ur ce
of al kal%¥ndPt bR @ciiqed pith t"ﬁ%l HE%P%%‘P%?’S VP i8R SRepg ConiAPUE etz LAY vy,

for the oHhgt & ep?fe‘t”?FWé'HmQ #ife anount of al kaline phenolic resin
i-n thé tﬁ. dgreéser%l ution must be sufficient to provide the necessary adhesive .
Bond betwesmSand particles. Quantities of the resin solution, in the range -.~

of about Opnglp, fa\ﬁ’de ég s invein WY pinddPSREMWhich R6n B8 or PR ‘f’oun folk GfdeT T ed
and anmougles e SNrd B isMhBS‘Es;ﬁfaﬁ% dORPéneRt. 6 fifsf { 8 alsDiftion oF AP Aikafine’ €SI N
sol ut joOpnérdlicilesift bif@er| a8 UescAbYdSdvioRsly. Prufdied HRAESt s@lut%ﬁ§%@¥hdé@ bikdhho BHdRolC resin

pref er albitiondrRbrtfidiloded 60% by wei ght The Brookfield viscosity for these
resi n sol Utrie@8cond asmarAsnt QKA HMideLdystb is Dounrfageit Suitablb fal carib isald bisdn btcribientl
about 4Qéhdemtures Byitable Guiing apered &6 adkcied fdmtlartansd) ogpric caftiondtess cdribot@ic acit testars, Of
53% t 0o H8dmixtemsimeetir ed on a RVF Model Brookfield visconeter, with a No.. 1
spi ndise at The@hind companentdg a SiBfiecgojulion, which can eith@jbe de rqueeis soltipnanorgahic soldion ords
cont ent nigirestherecs, Tha\slanp geplippraferghlis fsca souiion that ig epmpgiiblerwith thesaguents sqlytign of

8i nder dhsy WP’ON@“‘W% ‘ﬂ‘d&t“é’lﬂ firg uigl ?\?‘é‘ﬁt‘ts a%'tﬂ”@ s?%!'%‘ #e "\REﬁ ?"bﬁb'!}‘é'e‘ﬁ'b%mlfﬁeen
used bec auEb“"!'?‘Peth‘t/ iades §Y"t‘ d‘f“%’l!ﬁ: #f e §“ prd ‘t" “‘”ﬁ? gary {9j Rreyide a

corrponeﬁ‘t“"?ﬂ' 1 1) Hgéf"les ddt° ff
oo e t"gﬁ TR o S X HE% ik
tlt il

e cor o Ede,%o.umn e il ol L Sfross
for pro h'r LJ‘Q3 éH& t¥m oftfo QPFe §’m ké?t RWe' sQaﬁd r!al:W’rs ifn! ude
t hose mato tg §0 %%ﬁh’t ed:M\r ggg [¥)! ion I's cure by gassing wt

an alj Y&irCand SAah& 88mpdhdn&Cdr this b%emyttétn Bar 3 rhikeRwith Bhd InT4hG SRIeN B RRSR have

been d e %?deb Sishoiia? ltéhsiRBirbgidlifihb YridleprEauBdtt Whbre Bnip smiiPdnfthts bioreci4méd sand RO

The anDwsdd, 0., sblbivi dbgut ey Weightl oS tWidll sk, & hbf b dEShbIS @ okl e Fodlakhelisadier
- under cwmrrtgadmmde tittOiRe prisiild sahd st(asitGedgometeddnltys sildne3tiltior Déedt enper at ure and
pressur e. Thscinentiohavilchl denpnstgen tby it fallowing exdniples tahd ingbesel egangbles,nedd lpisewhere
sol utseonhreughquit thei shecificationr paxts laat larcbrdages last byowsight and dempertures e &f ° € wnipssy
agent ofexdressinindiseted tob@%hewis®.10% based on the wei ght of binder solution,
‘are preferred. An optional ingredient in the curable binder solution, which
is ofteXAMBtEt erred ingredient, is a silane which is effective in '
i'ncreasing the tensile strength of the,foundr nmold or core product
Sui t &bl SIS Of Hacjgimed Sapd Wi AAPEa-Aminoprapyd Triethoxysila S|Iane

E’?/?gﬁgtﬁ }g bl nd * l Ut .iaad was trg% W\{ﬁaﬁ}:‘% u%Vs:ol n o?n | ncin%\r?‘sreopllrt'nerlens
s'a toooglg/es{) X % ° ase %?s EI nder

‘the ran

{spl utjon. eete'a %ae%dsﬂo,t%mnraastrta%straaeéd%to@h forrml ati on, steps must be
taken to fEyntailDithe feadimB@tmb whdhdttéaddl On I n the shape desi red which .
general |y ngsd A - 1o Rcbifddind vl trBated at™BF d witd D103+ Welght b&ca.gqoegsalohsﬁaeﬂla.dwof -
m Xi Ng 3&hd, &l d 40% oD IOWEItoE gahma-@tindpeopyIadtioRysfiane ikktat withno.090 gwightesercantd
t hen f omwetenbased bisthaweithioesandt t he desired shape. Alternatively, sand and a

bi ndes sol Testi Br Theaseclbimedrisanddvaa rdatécbatras ¢iC iwith 0.04&hesight ercant! beded e thet weight ofassed

wi t h an sardkgfi a #Q5¢ melvtien if water ofngammaardnapeopll driethexysilane diftied with| BG78 weightuperaent i s
m xed wiwelar based pretp apiglt@f ahd prior to the formation of the raw batch

f or mul at i ofest A\-Jhe reslsimed sarsuvas tE?F"E’% ol ZnE @@I%‘Fl"tﬁﬂht Eﬂ‘ceatd ﬁ?%?ﬁ' qp é‘e\/\WGEQ'Tt of
recl ai m&® s‘%{ﬁd‘)"{‘@af“ﬂ‘étammﬁ”&ﬂw t"gth@%‘f"f'ﬂed“ E i ncr eas the tens
stref§th oo ey

%‘ ““d °°6°6 %1?"8' s Bt r?f’ H?"I"ar
article ‘;t |r' ' mf’l_f %}% 8.|°§"8 B;i" r"e f ' e 8‘?@?"1 &ze'éf'n‘%“
sol ut ng et st ?rs ol 16y ﬁ:’fegl 5‘; ﬁﬁqg ot Thalbed
usedssrsﬁan 'a B ratro bs}m THls res et e v budrs?es o2 g

al kal'i n%m@é?%@@t:érﬁarrfe@ Jarﬂnphrm;,@p?opyl(tg&h ¥|f§n ﬁ%‘arﬁ&&ﬂtcﬁg uI 6’49@-b bigi, d on

cast i NY tYrwalgRSo? td bmdérbiutbnV Fhishesi w4l o8B Ritd @sketieChani cal ly. The preferred
particles for the reclaimed sand have an AFS screen distribution size of

0.71 to 0.105 nm (25 to 140 Grain Fineness).
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yRaw Bat ch Fornul ati ons 45 The raw batch fornul ations used in the _

. met hods descri bed above conprise sand, of which at |east 20% by weight is -
recl ai med, generally from di sneEr 0886 538.8Btlry nol ds and cores which have
been used in a netal casting process. The reclained sand is mxed with a.
silane solution in an anmount sufficient to increase the tensile strength of-
nmol ds andn ée5RIING P ke 1ot Y$ed Boldy ANd gresc R shaken 1iEinsa yibrajery ajllt (Vibragdl gtpde
from r §enes! H@ﬂ“@&ﬁ 8°’§0 Barringtony,lily t°rf8’f‘°"8é‘§’ﬁ° P?"@&H?El a% 'T’??ké‘PIa&\hE'mg’b IThe 7294

- Prefer p@ﬁs Prp in T o r[a Q( nada) at

&&elr E§ a Sﬁe abaut FcreeB gﬁn Wgﬁp&phg\ﬁ

f or mul Frggm
e recl

%;w

DO .

[lt n
cores. M P o by e i or vgﬁesa%msd
above. o HasrtKhEHor Amﬂmnﬂistsaﬁtf wis!HRoubit b #Rinpbratli@lofhboai 2500, thesilBne ddlutidhGvag g€ Nt
sel g5t gspidd; Gy tddBut 1.8 PbyC ABIGHt Sdt | dhJadpaoud f solufisnt M RSHASET laooow! p&tasdiainCaigst er s,
Or gani Eon@énsEptdheSormadbtiydsl nssin) heingQd solidiedite GE Biott 5494 1byC Weighh Ui alided thihader to

| k ﬁ . en S). L.0. ’ “
alkal i e|§g§+§g dg At 9if.a\n%ed%§ﬁudw45%9§a BT Rfthir £t to._

cur e asandnthisntin bindgcsolationr ad arslodafields @stogty inl the rangs ioh (0IGE ks Utliziy @seadl . | N an .

anount RYEIBfooigieldsconmstar ivite ashit. d spindie @t 20sicd.rait and 125 * Rr'ibé eweigkicheremti of gesingesit

sol ut i based onthe weigltol sand. Tha phenglifarinaldehydeemolarnglie faytheabsinuwvas1OR8. Tee HAKDBeod! t he

cur ithgmalgeratio foy theeregihwas BAS & dThe rfesimbindge sejition @dditiopally irordadtedtthey pilanenbdnie-| s at
a concE'n't“PPéRPV'd'f'P"lS’FY glane in ppamougt abpyB0.4%% by BeightPasesioan de vesightes jbingler solutipnae ght |
The conpdheresia apd sand weremixgd s abayt 1 gYinyig| taanjageut 23% by weighd Pﬁ?‘gce?'ﬁ » Rosqd epythg o t )

per m t jorh A F‘Br"?ﬂ"c??f“@mbf”a'i Prdes e Hobertrifiighepfid mixer i‘ﬂl'@\‘i’é‘d vﬁbf"ﬁ apgthAs 148 | ab.

batch il i th h| cont o Kol %,QL h,er ype
HLZ{ %9\%%2@?) %bso%g:en o brui gta (i‘;l;g CP _ {;9 oreboﬁ%% ?ﬁ d r tfvlil o y thl s

i Avent | oo 18 a bt 6B G 54 nokeO 4

and Cor egggidlkongs % r&%ﬁ&w&@ ab Lﬁﬁg §%%r 9:%9&'%5} @m in '46&
CONMPONGRL wit a Rersit GHrd SFbngth ABLbsSdF eno ic resin binder as .
desgg i bednd isRil Qetsigihs oPBATBreE %%hmdesacﬁ @Asusdd%sw@m&etmﬁﬁe@hhﬁd inf3Fvals
phenol ingicdidbbveSdill erdBd ThélQatagd Vs aldQdRtedin Talsie T AMhE FIFATIRPlovdntont iR e

bi nder toagits biiRpth Als@indicadtddag agent suitable for curing said binder at anbient

tenperature. Suitable curing agents are selected fromlactones, organic - -
carbonat es, carboxylic acid esters, and m xtures thereof. 15 The third
conpgonent is a silane solution which can either be an aqueous sol ution,. an
organi c solution or m xtures thereof. The silane applied preferably i's a
solution that is conpatible with the aqueous sol ution of the binder.

Met hanol and ethanol are suitable solvents. Suitable silanes are those .
described in detail above. To utilize the binder system anounts of the .
resih solution and silane solution necessary to provide a foundry core or

kol d of adequate strength are added to the sand and nixed. A portion of the =

sand is 20 preferably reclained sand. Quantities of binder solution
preferably range from about 0.5%to 8% by weight based on the weight of the

{sang, Preferred quantities of curing agent typically range from 10%to 110% _

based on the wei ght of the binder solution at 40%to 75% solids content.

The quantity of silane solution utilized is dependent on the proportion of
reclaimed sand within the sand utilized and preferably is fromO0.05%to

0. 5% by wei ght, based on the weight of reclained sand. 26 The resin and
sil ane conponents of this binder systemcan be mxed with sand in any order
and shoul d provide superior tensile strengths in the articles produced.
Where only small anounts of reclaimed sand is used, i.e., below about 40%
by weight of the total sand, it may be desirable to treat the reclained
sand prior to adm xture with the pristine sand so as to econonize on the

si | &he solution used. This invention will be denonstrated by the fol l owi ng
exanples and in these exanples, and el sewhere 30 throughout the
specification, parts and percentages are by weight and tenperatures are in
[err] unless expressly indicated to be otherw se. EXAVPLE 1

65
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35 Pretreatment of Reclained Sand Wt
" Ganmra- Ani nopropyl Triethoxysilane In

treated with an aqueous sol uti orER® 38&838BHN nopr opyl

used to formtest cores.
obt ai ned fromuntreated sand. 40
sand as treated below. Control 1 -
A - The reclained sand was treated af
based on the wei ght of sand, of af409
ganmeg- am nopropyl tri et hoxy5| I aget’dl I
based on the wei ght of sand. 45¢ @ _}
at 25 [err] with 0.048 wei ght pBr gent
40% sol ution in water of gamma-gam nof
'0.072 wei ght percent water, basgdaom
reclaured sand was treated at 2
wei ght of sand, of a 40% ganma- ammng_f
The sand used was a m xture of ¥e€l
and nol ds that had been used in c&stf
"binder in the nolds and cores from
ALpHASET 9000[ err] potassium al kal i
Borden, Inc. having a Brookfield vi
}9t erm ned by a RVF Mddel Brookfiel @
p.m, at 25[err]. This resin binder
wei ght a 55 phenol: fornal dehyde nol
KOH: p'henol nmol ar ratio of about O.85:
ganma am nopropyl triethoxy silane i
based on the wei ght of the bi nder;sol
triacetin. 9 EP O 336 533 Bl I & rqg
coregs were shaken withinmtpa vibratery
Corp., Barrington, I111.)8ko renove | ¢
| unps. The sand grains wWgfe treat&dn
unit (Eirch Machines, Mépl e, Ontami o,
recl ai med sand has a size of aboufi 0.
abouse 5 39.1 Grain Fineness). Th@ L
0.450. In perforning the processe§ of
‘'was added to a Hobart Kitchen A d¥M}
wi th added silane solution f@ aboutd
from 1500 - 2500 grans of the!sgnd fd
a Hoffart Kitchen Aid mixer. Fi% sanc
2 C, the silane solution was I pRl
aqueous sol ution of ALpHASET GQO O%ergg
phenol f ormal dehyde resin, h gga X
s gfdded to the sand. Thi s f son bi T
“Viscosity in the range of 10 1'&5,0‘”cpd
vi sconeter with a No. 1 spi nd-i ematc 25
of resin was based on the weg erf 45
ratio for the resin was 1:1 #h@
was @& 85:1. The resin binder solution
gama- am nopropyl triethoxy silane i
based on the wei ght of binder solutig
about 1 mnute then about 25% by wei
of the resin solution, was added to§

!

sgosi tyDf2fLofd 100 - 150 cps,

LJO 1.

ght of §rfaPetdn,

h Aqueous Sol utions of
this exanple, reclai ned sand was

Test cores were nade fromrecl ai ned

The recl ai med sand was not treated. Test -

25[ er,r S Wit R 0. 024 wei ght per cent,,

o sol ut'i @ Tn8nat er of
uted with 0.096 wei ght percent water,

est B,- Yhe recl ai med sand was treat ed:”:'.'---:?-:

. based HnSt ge
ropyl trl),eth

wei ght of sand, of a
?xya | ane diluted with

the wei ght -oi: sand. Test C - The

th 0.12 uwe'hgﬁ't percent, based on the

r opyl tr«be«twh@xym | ane in water. 50

med sands oét ai ned fromfoundry cores

ng mol t éh Tr&h or steel. The cured

WhHi ch this sand was obtai ned was:

henol « ¢4 n@l &hyde resin binder from
as .

Vi scoppteremWai h @ No. 1 spindle at 20
has & DI Hd$ content of about 54% by
ar ratiq.of. about 1:1.8 and a

1. Thigs $eli B bi nder al so contai ned:
an amount~of~ about 0. 4% by wei ght,
utiong Wiy gesin was cured with

cl ai mmg"’the%and t he used nol ds and
mll gvigranmgd| of General Kinematics
ose partuncul at es and break up any

’echanl caTI | n a Thermal / Mechani cal
Canada &bi ent tenperature. The
43 m*n”( an AFS screen distribution of

& @ha@ Recl ai med sand was about
t hi s ri¥eBt Con, the reclai ned sand
er, bepoughts 5o 25 [err], and m xed ~
1 mn} el Fodproduce the test cores;
r each test and control

ied, and about 1.5% by wei ght of an

] potgssgumh al kali condensed

gol i ds icomtent! of about 54% by wei ght

der sol wtien had a Brookfield

utilizing a Model RVF Brookfield
.p.m and 29 C The wei ght percent

and. Thevpﬁenol f or mal dehyde nol ar

KEDH: phenol <15 m)l ar

addi ti onafl y y contai ned the silane

n an aount of about 0.4% by wei ght,

n. Théyresin and sand were m xed for

based on the wei ght

he Holgary #i Q',‘phen Aid mxer and m xed

for Hbout another 40 seconds. 20 @

After §rigi 898 the sand was used

imedi ately to form Standard Anerican Foundrymen Society's 25.4 mm (1-inch)

dogbone tensile briquettes in a Dietert 696 cor ebox

room t enmpefAial
hour &  dlethaihg ShePdd
measur e SholRlif iR e
400- 1 fdguil@éht, WihbiRinaredtad Billibed 0 ki

i LiRtelhd 3
T%' 1@9'&}\%sol& %ﬁez

The cores cured at

ﬁ:ﬁ:%li n\ﬁglaﬁhlev;d g\? ur,

Fovorants N deRsh
i M%csmﬁlv n

il BsiiB strbrigihedt tootel bbiBhetPomoReM ASInG %@& Bf
618 Rih& whsCRmpatby 108r A\.Cores obtamed from

Test B show equivalent tensile strengths to those of Test G at later intervals, although less silane was

1

1

triethox- ysilane and =
These test cores were conpared against test cores °

‘were added to
was brought to a tenperature of about - ::

ratio for the resin —~



26 , The tensile strengths of 3-4 cores obtained for each test and- .
control were neasured at the intervals indicated above and averaged. The
average val ues are reported i n EmDI386 8331 h t he percent inprovenent in
tenS| | e strength al so indicated. 30 35 40 45 50 65 10 EP O 336 533 Bl et
~~~~~ I 4.1 in t--0 4 sin w oE 41
4 oYfizedy nr- r- $4 1-1 | * % Hi 9-1

|_&_=_=.-'QP‘-JE2W@C4%dPE4W | * 0 ffr~~~~~~mmmms u

t ~~~5~ _ Prelvllrea?ment With Sl age gcro!utrxns g in i _ u* '

in~ 166 /?hls example comparesvth$ tén@nle stFen@h ‘of i‘ast cores’ obta(@d Jtlllfhg@ (BFOCGASSGS of thls *'0

re 25 jhvention with test cores obtained where additional silane was added o the binder solution. o- 03
en | n i Nfgk cbrss wars MnadéHréin reclaimed sand as Hbabdd'beléw.30 '
*S- 10 Control-2 - The reclaimed sand Was untrezted—~~2Cy) N -1 0 C N ~ <s
o] Control-3 - The recialined Gand wald uoibated, but 0.02 weight percent of a 40% sblutio in wékter. - 4 - 35

i ganiha-alyinopropy! tristhoxysilane, baddd\dn tHe)weiglt of sah@, was added to the binder solution.
H O Test-D - The reclaimed samd vasvyated at(@5°C with 0.02 weight percent, based on the weight of

sand, of a 40% silane solution as described in Control 3, diluted with 0.18 weight percent water, based on
15 the weight of sand.
In treating these different lots of treated reclaimed sand, the silane solution was directly added to sand
at 25°C in a Hobart Kitchen Aid Mixer and-mixed for about 1 minute.

-/ The sand used in this example was reclaimed from foundry molds and cores that had been used in
' casting molten iron or steel. These molds and cores were made using as the binder. an ALpHASET 90000 .
; .20 potassium alkali phenol-formaldshyde resin binder as described in Example 1. These resins were cured

s/  with triacetin as the curing agent.
In reclaiming the sand, the used molds and cores were shaken within a vibratory mill as described in
Example 1 to remove loose particulates and break up any remaining lumps.
To prepare the test cores, from 1500-2500 gms of sand for each test and control were added to a
25 Hobart Kitchen Aid Mixer. This sand was brought to a temperature of about 25°C, the silane solution was
applied, and about 1.5% by weight of an aqueous solution of the resin, based on weight of sand, was added
to the sand and mixed for about 1 minute. This resin binder was as described in Example 1 for making the
test cores.
Then, 25% by weight of triacstin curing agent, based on the weight of resin solution, was added to the
30 Hobart Kitchen Aid Mixer and mixed for another 40 seconds. After mixing, the sand was used immediately
to form Standard American Foundrymens Society's 254 mm (1 inch) dogbone tensile briquettes on a
Dietert 696 corebox. '
The cores were cured at room temperature and broken at the following time intervals, 1 hour, 2 hours, 4
hours, and 24 hours after the mix was made. Tensile strength measurements were made using a Dietert
35 Universal Sand Strength Machine 400-1, fitted with a Tensile Core Strength Accessory 610-N. From 3 to 4
\_ tensile strength measurements wore determined and averaged for each test and control. The average
tensile strength valuss for Control-2, Control-3, and Test D, are given in Table 2.
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4)CD) 000 43 ~ ,-4U E-4 E1 E TheerlaB3s 538 8nble 1 illustrate the
progressive |nprovenents in tensile strength that can be achi eved by 55
pretreating the sand with a silane solution. The effectiveness and econony
indiluting the silane with water is also showe i that the initial tensile
strength of cores obtained from Test A &pd thofe ®f Test C are equival ent;
wherein Test C utilized five tinmes noke $ilane when conpared to Test A
Cores obtained from Test B show equi vl ent ten¥ils,e strengths to those of
Test Cat later intervals, alt houghg | Bs¥|si | ang} \&&s EP 0 336 533 Bl
utilized. EXAMPLE 2 5 Pre-Treatnmer§ Wth Silafe Solutions vs. Silane in

- the Binder This exanple conpares th@e 8epgile,sgrehgth of test cores

obtained utilizing the processes ofﬁtnl sli nvenPl @ wth test cores obt ai ned o

wher e ;addi tional silane was added tr® ghe|bi nder solution. Test cores were
made fromreclaimed sand as treatedebsl efy. 10 g g Control -2 - The recl ai med
sand was untreated. Control-3 - The recll med Samdl was untreated, but 0.02
wei ght percent of a 40%solution in watey of gamma- ani nopropyl
triethoxysilane, based on the weight of $and~ was~added to the binder
sol utimn., Test-D - The reclai med sand was trl@age(‘; at 25[err] with 0.02
wei ght percent, based on the weight of &jnd,~of” a°40% sil ane solution as
described in Control 3, diluted with 0. 13 wa‘IigEt Jercent water, based on 15
the wei ght of sand. In treating these di{fergnf I'dts of treated reclai ned
sand the silane solution was directly addedgt@ sand at 25 [err] in a

b rf" Kitchen Aid M xer and m xed for about®19mhute. The sand used in
thi's exanpl e was recl ai ned from foundrLy™yol d§ andg, cores that had been used
in casting molten iron or steel. Thesg npl dsQa@d gores were nade using as
the binder an ALpHASET 9000[«grr] 20 p8tagsi um al kali phenol -for mal dehyde
resin pl nder as descri bed i ng|Exanpl e hesgg egins were cured with
triacetin as the curing agerid]. In rec a| ng-t fe ~sand, the used nolds and
cores were shaken within a \jbratory m asmdescwlbed in Exanple 1 to
renpbve | oose particul ates and break up any r i mng | unps. To prepare the.
test cores, from 1500-2500 gns of sand f¢r each test and control were added
to a @ Hobart Kitchen Ald Mxer. ThiB sand %% B ought to a tenperature of .
about 25[err], the silane solution wa® &Pppl i€d” ahd about 1.5% by wei ght of .
an aqueous sol ution of the resing based@fpn v@i BntS of sand, was added to the
- -sand and mixed for about 1 mnut& This%Tesin biMer was as described in
. Exanple 1 for making the test cokess Thenm, 25% by wei ght -of triacetin o
curi n® agent, based on the weightd qf resin solution, was added to the 30
Mobart Kitchen Aid Mxer and m x&d §o} gpot her 40 seconds. After m xi ng,
the sand was used imedi ately t o o nfSttandagd jAerican Foundrynen's
Society's 25.4 nm (1 inch) dogbome ¢ eRsi-{e bridueites on a Dietert 696
sg_grebg . The cores were cured atzrqQomtemperature and broken at the
followmng tinme Intervals, 1 hour 2¢uh8ur
m x  was nmade. Tensile strength rma Bt s were made using a Dietert 35
Uni versal Sand Strength Machine 50?'1 5t t ed w tgn a Tensile Core Strength
Accessory 610-N. From3 to 4 ten§i I% strngth geasurenents were determi ned
and aweraged for each test and control. The average tensile strength val ues
for Control-2, Control-3, and Test D, arg¢ gi ven in Table 2. 40

Test

Control
Control
Test-D

50

The data in Table 2 show that the addition of exira silane to the resin binder is less effective than using

silane solutions to pretreat the reclaimed sand in accordance with the present invention. The improvement

55 in tensile strength for Test D is initially 4 times that obtained in Control-3 and generally shows twice the
improvement in tensile strength over a 24-hour period.
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Test cores were recl dahd as treated

Test E - The reclaimed sand at 25°C was treated with 0.02 weight percent, based on the weight of
sand, of a 40% solution in water of gamma-aminopropyl! triethoxysilane diluted with 0.18 weight percent
water, based on the weight of sand, by mixing in a Hobart Kitchen Aid Mixer for about 1 minute.

Control-4 - The reclaimed sand was untreated.

Control-5 - The reclaimed sand was untreated, but 0.02 weight percemt, based on the weight of
reclaimed sand, of a 40% gamma-aminopropyl triethoxysilane solution in water was added to the binder
solution.

The reclaimed.sand used in this example was obtained from foundry cores or molds that had been

used in casting steel or iron. The sand came from a different foundry than thiose of Example 2 yet the cured
binder in these molds and cores was derived from an ALPHASET 9000 potassium alkali phenolic resin as

described in Example 1.

This binder was cured using triacetin and contained about 0.4% by weight gamma-aminopropyi
triethoxy silane, based on the weight of the binder solution. In reclaiming the sand, the used molds and
cores were shaken to remove any loose particles and break up any lumps with a vibratory mill. These sand
granules were thermally treated at about 750°C in an indirectly heated rotary kiln type thermal reclaimer
manufactured by Coreco, Inc., Germantown, Wi., to obtain granules having a size of about 0.26 mm (an
AFS screen distribution of about 57.1 Grain Fineness).

To prepare the test cores, from 1500 - 2500 gms of sand were added to a Hobart Kitchen Aid Mixer for

each test and control. This sand was brought to a temperature of about 25°C in the Hobart Kitchen Aid -

mixer, the sllane solution was applied, and about 1.5% by weight of a phenol-formaldehyde resin solution,
as described in Example 1, was added and mixed for about 1 minute. The amount of resin solution was
based on the weight of sand.

Then about 25% by weight of triacetin as the.curing agent, based on the weight of resin solution, was
added and mixed for another 40 seconds in the Hobart Kitchen Aid mixer.

After mixing, the sand was used immediately to form Standard American Foundrymen's Socuety s 25. 4' _

mm (1 inch) dogbone tensile briquettes in a Dietert 8968 corebox. The cores were cured at room
temperature and broken at intervals of 1 hour, 2 hours, 4 hours and 24 hours, after the mix was made.

~ Tensile strengths were measured using a Distert Universal Sand Strength Machine 400-1, fitted with a
Tensile Core Strength Accessory 610-N. From about 3 to 4 tensile strength measurements were made and
averaged for each test and control. The average tensile strength values are given for Controls 4 and 5 and
Test E in Table 3. The tensile strength of Test D is also reported in Table 3 for comparison purposes.
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The data in Table 3 show that the use-of the silane solution provides superior results over the use of
additional silane in the binder solution. It is clear that the tensile strengths for molds made from reclaimed
56 sand are dependent on the treatments applied to such sands when comparing the tensile strengths reported

in Table 2 and Table 3.
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when conpaf ar§%: gamneeansindpeopsit gy [sitane eplotion dal water diluted with 0.16 weight percent
methanol, based on the weight of sand.
15 In treating the reclaimed sand, the silane solution was directly added to reclaimed sand at 26°C in a
Hobart Kitchen Aid Mixer and mixed for about one minute. The reclaimed sand used in this example was as
. described in Example 3. _ _
/ To prepare the test cores, from 1500 to 2500 gms of sand were added to a Hobart Kitchen Aid Mixer .
for each test and control. Following any silane treatment of the reclaimed sand, about 1.5% by weight resin
.20 solution, based on the weight of sand, was added to the reclaimed sand in the Hobart Kitchen Aid Mixer
N and mixed for about one minute. The resin used was as described in Example 1. '
Subsequently, about 25% by weight of triacetin, based on the weight of binder solution, was added and
mixed for about 40 seconds. .
After mixing, the sand was immediately used to form the tensile briquettes as described in Example 1.
- 25 The cores were cured at room temperature and broken at intervals of 1 hour, 2 hours, 4 hours and 24
hours, after the mix was made. Tensile measurements were made as reported in Example 1. The average
values for the tensile strength data for Control 6 and Tests F and G, are given in Table 4.
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The data in Table 4 demonstrate that superior tensile strengths are obtained with silane solutions in

56 water and in organic solvents.
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W%(‘SJ not2st ek edlids content of 53% to 58%. This binder solution inciuded about 0.4% by weight, based on the
weight of said binder solution, of the silane, gamma-aminopropyltriethoxy silane, and it was cured with
triacetin curing agent.
26 The foundry molds or cores were dismantled after use in a casting process by the shakeout of any
loose sand and breaking up of lumps utilizing a dry atirition unit produced by Redford Carver Foundry
Products, Sherwood, Oregon. Sand having an AFS screen distribution of 48.7 Grain Fineness and an LOI of
0.80 was obtained. .
To prepare the test cores, from 1500-2500 gms of sand were.added to a Hobart Kitchen Aid Mixer for
. 30 each test and control. The sand was brought to a temperature of about 25°C, the silane solution was
applied, and about 1.5% by weight of an aqusous solution of a potassium alkali phenol-formaldehyde resin,
as used to make the test cores of Example 1 and as described in Example 1, was added and mixed for
about 1 minute. The weight percent of resin solution was based on the weight of sand. Then, about 25% by
weight triacetin, based on the weight of resin solution, was added and mixed for about 40 seconds. '
85 After mixing, the sand was immediately used to form tensile briquettes by the methods described in
_ Example 1. The cores were cured at room temperature and broken at intervals of 1 hr., 2 hr., 4 hr. and 24
L/ hr., after the mix was made. Tensile measurements were made as reported in Example 1.
"From 3 to 4 tensile strength measurements were obtained and averaged for each test and control.
These average results are reported in Table 5 with the percent improvement in tensile strengths obtained.
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The data in Table & show that an improvement in tensile strength can be obtained even with the simple

55

addition of water. The data in Table § also show that the combination of water and silans, i.e., an aqueous

solution of silane, provides better results than water alone.
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sand used in Example 5. The sand had the same particle screen distribution as the sand of Example 5 also.

To prepare the test cores, from 1500-2500 gms of reclaimed sand for each test and control were
transferred to a Hobart mixer. The sand was brought to 25°C, the silane solution (if used) was applied as
described above, and then the silane-treated sand was mixed with a binder solution and curing agent as

30 described in Example 1. After mixing in the curing agent, 1-inch dogbone tensile briquettes were prepared
and analyzed as described in Example 1. The average of 3-4 measured values of tensile strength for Tests
I-M and Control-9 are reported below in Table 6.
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The results in Table 6 indicate that improvements in tensile properties can be obtained from different
types of silanes including gamma-glycidoxy-propyl fristhoxy silane, gamma-aminopropy! triethoxy silane
and gamma-ureldopropyl triethoxy silane. In addition, these examples also show that both organic and
aqueous solutions of silane provide improved tensile strengths, with aqueous solutions being preferred.
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The average values of 3 ~ 4 tensile measurements for the test cores of Tests N, O and P and Control-
10 are reported in Table 7.
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The data in Table 7 show that the method of treating sand with a silane solution is independent of the

55 timing of such treatment.
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The data in Table 8 show that treatment of reclaimed sand with aqueous silane solutions provides

86 significantly higher tensile strengths in test cores than treatment with water, or no treatment with either

water or a silane solution. it is noted that treatment with concenirated silane provides test cores with lower

tensile strengths than those treated with an equivalent amount of silane in solution, even where a continuous
mixer is utilized.
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The data in Table 9 show that foundry molds and cores obtained from mixtures of reclaimed sand and
new, pristine sand show improvements in tensile strength when treated by the processes of this invention.
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: 50 P U E The data in
Tabl e 9 show that foundry nol dsER@®B36882B10bt ai ned from m xt ures of
recl ai mred sand and new, pristine sand show i nprovenents in tensile strength
when trgzﬁ Sﬁ Bg the processes of this invention. 55 27 EP 0 336 533 Bl-
EXAMPL ous Silane Treatnent with Vapor Cure Methods 5 Exanpl e

10 serv §eoLQSIIaL4H'§£t %ﬂw réur %tma t of reclained sand with sil ane -
solu ion, is useful when preparing foundry

cor e§ andE,am 1850 v tX%B&FateCtHét‘i‘re%BM%fj reciliftedl sirfd'vith sHARE SolRAE a¥blolladdtsy! ai-med
sand prygd mak&ds asetdl *hdnQHéperirlgeUnérd kordSand mbilds b 8 Gagdt dRemetRddd Vas untreat ed.
Test-T - Tedcored Weid rﬁaad whiRieblaimbd €ind bRtréated@ foligWset reated with 0.2% of a -
Si | ane sotditro1aB - thd retigtloddahdn wék ubtrealdd. by wei ght water, based on the wei ght
of sand. THaeT sThearnRSaimed sdnd @i 25vaSwas Pétresied With- GB2% nomilapa/éouimi diuted wits DB®NEe i N
wat em. by hesight ctater, Neasleds am dhen tweigli[ aff sahd.Wite gilasd selatioe dvasi 40k ighrema-arhiaspeopyl '
sol ut i drethoyystising iimwatevi The reclaimiekh Isandt at 125t @ lwas pratrehted] withr thd elfanen balution by mibingt e.
The t extthie 8 Hekeriikiehemdid: Misr for gbayhtiminwtet - T wer e prepared by provi di ng 1500 -
2500 gns. T’\Sft@ﬁt gerpforeentebiSpng g THysmm Preparad: RyRseviditad! SHA xé‘%o MR eof regdned
sand w&adal8 q,Kehart; Kjtcksp '\Q"a& T'Pr'ieﬂ?'m?%s@l"a’ﬁe“‘s ‘59‘:' ‘Sﬁ F'Bﬁt?ré’rﬁ'[" t°t"r‘|'é“°sand
was Br \(ggg ?"(5 the f“é’ /5 lf‘é’f’tr °n%'a

IX

used, a i angI ’glrﬁ'mu%ﬁ Ao san . 1k %&#ngver I.f

®Scrl '?1 abe Fo nt om %, Sh §80X6d
for twy Pé‘]aﬂ g. LJ?J foFTLB& {b‘ﬂe-hél LT
Cor ezo B'Aﬂu\éﬁ‘é nbilyR s'o 95,\9 Q,p.,yue UI prrent

in tné%hﬁwmé%&edf&avaé §43sdU5ibrb) seBbrids RAEMASHYI forhdls V@B@ sneeu% hal £
_second,m hrﬁeﬂetagaE oRGat6rdl thadorafib D ©6pdnBibleD FQHEHS IEQGIphEIR, SHoRVdE® Glegth). AerEr i can
Foundr yasing,3heSsdeds Modd cfectd® artl tHeR dlidwed)to Sla@lnde aimbigs icbriiibdsl quet tes. After
bl owi hg | Thetidneilostrevdh rhdusureragntsDmxe mad BinG a BibtdrtUnivbrsal Samnsienyth Machinet40g-i,
f or nat dtedapit @ Tepsiler Gére (Stienptia ACEIs$ot 6UHIS ag edescribéddin Eganiplea dleBetwasnod to 4
Dependaishsiraroots chi \lenBipu strpngsin twereShadenion dach Gest qrod Jeontrdl BRet thg caveragegyalued avemor es
. wer e ejdetermingd aiid avdrann tensilecairengtit values efi3ct merdwementsfprcaach cool pnd test 3re gviaein
t ensi | dakje t&belpwh neasurenents were made using a Dietert Universal Sand -
- Strength Machine 400-1, 25 fitted with a Tensile Core Strength Accessory -
610-N as described in Exanple 1. Between 3 to 4 neasurenents of tensile
strength were nmade for each test and control and the average val ues were
determ ned. The average tensile strength values of 3-4 neasurenents for
. each control and test are given In Table 10 below. 30 35 40 45 50 55 28:
EP 0,336 533 Bl dP :
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04) 50 The results in Table 10 show €hdt the drﬁreat ment of reclaimed sand .

with silane solutions results In tenfi® ijnprovements in test cores nade by
a vapor cure nethod. Therefore, thisQ &egtion ¢n be applied 55 in the
processes described In U S. Patent N& '#, 468, 3597 29 EP 0336 533 Bl
EXAMPkE 1 1 Binder Solutions Wthout™Si§ane 5 4 This exanple illustrates
the effectiveness of this invention #nf mffrovilngithe tensile strength of
test cores obtained fromresin binder $I®tions which do not contain
silane. The sand used in this exanpl e was®jit he sane as the reclai ned sand
descri bed in Exanple 5. The resin binder sjolutdqn was a potassium al kal i
phenof® f or mal dehyde resin having a Brookfjlel dWi%cosity of 100 cps, as
measured in Exanple 1, at a 53.4% by wei ght sgq|igs content, as determ ned
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The results in Table 10 show that the pretreatment of reclaimed sand with silane solutions resuits 'in
tensile improvements in test cores made by a vapor cure method. Therefore, this invention can be applied
85 in the processes described in U.S. Patent No. 4,468,359.
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710 Exanple 1. The phenol : fornal dehyde nolar ratio for the resin was 1:1.7
and t he KOH phenol nolar ratio for the resin was 0.83 to 1. The resin
bi nder solution did not containEPi(3es33BISt cores were prepared from
reclained sand treated as follows. Control-18 - The reclai med sand was
untreated. Test-U - The reclainmed sand at 25 [err] was pretreated with a
40% si | BMPLB[It i on in water in an amount 15 of 0.1 weight percent, based

on the weight of sand, d| luted with 0.2 weight percent water, based on 'the = "~

- wei ght B'Fdeéﬁ?"r‘"""sm ighout; Silanee was gamm am nopr opyl triet hoxyS| | ane. This
: t t t ddi
B:: :enrdlera].%é IF‘ o r 1d :pﬂn wﬁq }5 gli mvg;‘B;!;)[‘ngi |6|HrOV"|]ﬂjtﬁ?n¥ens'ﬂe st?%nﬁtﬂ oﬁlegggﬂeg(er
si | ane

tested gs, Fg}l ssI |k&h Hide 'r&in TBRkeR VRNsky &T108Eps, t he
tensil easstﬁc{a&ﬂ é?ﬁ let %t &5@[ 43,5 bP{v&? 66ids @hnt! &RtemAfbdity thbahdtdd bdscrigdd B0 35
40 4% SEample 30The ph & molarlrakbPorkhd resin whs 1.7 and8e KOH:ptené) riolar tié fob) U) 0
(1 the resin we$0.83 t4 1 ’ﬂne@élsln blddenl.s%luil&u did not contain silane.
E4 ' -4 ~¥estcoreswerdprepared from reclairidd sand teated as followsOa | N v- N 20
( Cdntrol-18 - The reclaimsd 8amd 2@s antreated. © 4 OO0
U 30 Test-U - The reclaimed sand at 25°C was pretreated with a 4Q% silane solution in water in ap @ngupt 4p
O 0 15 ~@ 0R- weight percent, ba@d@dheﬂ,geaghtotsand,ﬂutedmuﬂxﬂﬂmmgbt q”cem(yvqggr, basedsgnthe 3 o s
r W 35weightof sand. The sllane was gamma-aminopropyl triethoxysilane.3
O This pretreatment comprised adding the sand mix to a Hobart Kitchen Aid Mixer, bringing it to 25°C,
V adding the silane solution and mixing the sand and silane solution for about one minute.
The test cores were prepared and tested as in Example 1. The average value for 3-4 measurements of . ...
20 the tensile strength for the cores produced are reported in Table 11.
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The datd in Table 1 1 illustrates that

. Inprovenents are obtained in tensile strength with the process of 66 this.

“invention where the resin binder B0 @86 633
contenpl ated the present invention can be
for non-foundry applications either as nol
structure. 31 EP 0 336 533 Bl * C

~for forming a resin bonded article from
been used by forming it into a resin-bfn
cured al kali ne phenolic resin conpri gi
recl aimed sand by placing it In”cont cP
based on the weight of the reclaine
concentration of silane of from 1% t®
silane solution, wherein: (a) the s wenh
pol ar /®r gani c solvents, aqueous liq da a
(b) the silane has the formula: (1) "R‘&l(

. al kyl ene group bonded to an am no, ébd?yp
“hydroxy, hydroxy-[err] alkyl-am no, amifof
[err] al kenyl carboxy group and R nay be
sel ect®d from[err] alkyl and [err] al kox
or (2) [err] where n equals a whol e nunbgl

~{err]alkyl 15 group and [err] 19
Xxis 0.or 1; or (3)[err] where n is a who
or 3, derr] is a [err]alkyl group,[err] i

.0 ; and (ii) mxing the treated reclaim
method according to claim1, wherein saig

~concentration of silane in the range from
anount of residual silane sol ytion on gal
0.002%%0to 0.9% by wei ght of ~ai d sand~ 3

- claim2, wherein the surfacesafof the

s an
characterized by the pr esencd@lof an a?&a&i ne SiTicate.

according to clainms 1 to 3, erein theg g
characterized by residual alkalinity. .%0
to 4, ¥herein the surfaces of the grargle
'reS|duaI mat eri al from previ ous bondi n§ w
- phenolic resin. 6. A method according o
~the granules of reclaimed sand hage therg
- previgus bonding with a binder of: man; este
35 7. "A nethod according to claing 2to 6
Stlep conprises applying to the regl d_.
silane concentration of from5%¢t 98 by,
8 A method according to claims 1£&to, 78
@ylana;concentratlon in the rangeﬁfnnn115
~according to clains 1 to 8, mheremntcu5|n
said reclainmed sand i s obtained g of fec
sel ected fromthe group consistingtﬁ 4
esters, organic carbonates and m &t us a8 E.
claing® 1 to 9, wherein the silane is sele

50
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gg: Jo

S%OO‘

Bbes not contain silane. It is

used in form ng sand aggregates

ds or cores or sone other shaped
M S * Cainms 1. A nethod

d shaBe with a binder of an ester
(1) treating the

th {r 0.05%to 1.0% by melght

of a silane solution having a-

o based on the weight of t.he

in sabd solution is selected from
hd ni xEures thereof; and 10
DR) [ergw] where R is a [err]
ner&aﬁto gl yci doxy, ureido,

err] &l kylamno, [err] al kenyl bf

The sane or different and are

-sypsBituted [err] al kyl groups;
ofTfTom 2 to 4, [err] is a

a [grs] al kyl or phenyl
e r@nfer of from2 to 4, mis 2
5 a [err] alkyl group and x is O
ed gang with a resin. 20 2. A
si l-ane solution has a '
1% 0:90% by wei ght, and the:

Q sifiame-treated sand |s from

A method according to claim1l or
J|€Sﬂog recl ai med sand are 25

4. A nethod .

anf®ef of reclained sand are

3 ofnr@cl ai mred sand have thereon
th @ Binder of an al kaline R
wEl aign &, wherein the surfaces of

cured al kal i ne phenolic resin.
wherein said silane contacting
sand a silane solution having a- - -
wei ghge based on said solution. 40
ere|ngsai d silane solution has a
oto 88@6by wei ght. 9. A nethod
) of the cured binder from which
=d by the use of a curing agent
Iaetones carboxylic acid
her edfo 10. A met hod as clained in
cted from

Test

Control-17
Test-U

The data in Table 11 illusirates that improvements are obtained in tensile strength with the process of
55 this invention where the resin binder solution does not contain silane. '
It is contemplated the present invention can be used in forming sand aggregates for non-foundry
applications either as molds or cores or some other shaped structure.

3

cl ajnggd sand that has previdusry“'*fi

group and - .

5. "A et hod according to clains 1  'f

bn Wt er - renovabl e residue from - -




J gjarrma- am"nopropyl tri met hoxysi | ane, ganma- ani nobutyl triethoxysil ane, 50
gamma- am nopentyl triethoxysil ane, ganma-am nopropyrdT et hoxynet hyl si | a'ne-,

ganmma- am nopr opyl di et hoxyet hyIEﬂO&%&iﬁgﬁhna ami nopr

di et hoxyphenyl sil ane, delta-am nobutyl diet hoxypheny QI“H“" IHH "'ll " |“|

del t a- obutyl diethoxymethylsilane, and delta-an nobutcy o
di et hogl}k?"hyl silane. 32 EP 0 336 533 Bl * CLMS*

11. A e tlbggthgds foP o%:ﬂ%miagh Ig;ongédn;smcile 1;0911 ;eglal ggrsltﬁ?‘rhge r§jiclug18%eén us§§ kﬁ cted .
from N-"( daHiRg Wi & e& ﬂaﬂ Bter chifeh hoié Fsin comprising: :
N- (. gamTe- af) fafigRy Ialglamd ’%%BQBH ﬁ’Wby nthct \Nﬁi? o XP by weight based on

N- (bet a- amiydGiight/ds inedadisEeshd Sy MENS! soRliionEhk: Eﬂﬁééwétﬁh dil&he, oP from 1% to

N- et hy| - gag0¥8ibaasd 6i0Hé At of thé Sibks6NiEdn] widfin: N- et hyl - gamma- am nopr opy|

tri met hoxysi {ap8e, soMsiitBil 34l -sQatoRBs 3SBIRAPKAAP BbiarCdrganic dkdite tajydotd liduie , and

N- (N- et hyl - ioituss shatenipatdhy| ) - gama- am nopr opyl di nmet hoxynet hyl si | ane, and
N ( gamra- am ®bibe ciiank had\thaddrinyla: -(HaRiSORMTVIRODR'OP R G2 s raliylamexgroapt bopdesii tb ame. 10
12. A met hodareios cpokyn gstcapte | glicidexyl uteisio,] iydraxk ehydiory-CipPsi alkylaminoc eminer€i-Cwi t h

sai d sil ane #iylaminooPe-Cesalitoni! piczCri atienyioadey dreypfang Rungy baithe semendr ciffareet apfl t h

pristine sanﬂe set'???dé’ﬁﬁlﬁ\tcsmky‘% -G alkory-substifaql O tes iy 9faupsiioh t he r ange from 7

abogit 1%to @ )swggz Mrerg n efyqls %W%ﬂ;gaa?r frorbfz%é*‘mPu o
| C ey

A mngefﬁng % i ggéa%wg L sara el ﬁﬁégdﬁ%%e&e; S om

10 to 50% reg E,F res.f‘f PR f od accord| ng to claim12 or

claim 13, rensal urels paced In contact wth said silane 20

sol U i 8N AyetRdallc¥dréiy {o%laﬁﬁh viidleifil defaSildhe SRR RasSPbobdnP Lo BViIEHS ifthe irdn
GONCENt T FoinOi% BF 905 B WeibHtd dn ti0hcM oVRisilH) sHAS SShitIB o did] sifY-tkbiated Band 5
nmet hod amoﬁlo@omtoldgwbﬁwg@t&sh@s% wherein the article formed fromthe
reclainmed sand is a foundry shape forned by mxing the treated recl ained:

sand 08. tAestiadxdcedrdingdto caim $bi tldm 2anitbranttie surlaedsad tha @ranules of elammadsandsand Wi t h

a bendi nghasiabedd hyftheemesahdeaf amatkalpieesiiicdte.c resi n bi nder and effecting curing
of said binder. 16. A nmethod according to claim15, wherein said resin

bi nder 4.c dnpetheskascerding: tpueidims 1doBuvhensin thb gianpiprepfobiaimedoeding ateheieragierizod iy e at

room t enpesfdagi@kdlini-t h a curing agent having ester functionality. 90 17.. A
net hod_according to claim 16, wherein said curing agent is selected from

| acfbnls A Beihesacseripg é?cf?'ﬂ“%étt%l‘s‘”h ’q%ﬂl e d'FPa? ?@’E replaiged saad e eof .

18. A netiesgn sl H’ia'ﬁff frgm BTeﬂ?‘f?Bbml fth p-pindeiebenAaIne HPAHEHDI i ¢ resin

conpri ge ! rea IOQC ro U em L a2es o en o e a L
| phenoléf%agﬁf G AP et dnggvf.t ”'L"ib Bi"?grox%%?pﬁf el |

kaI rls ng |um

,hydroxy dey rﬁ&&d%&&?dﬂg%cl&ﬁ@&% thr&n séd Hﬁﬁé&ﬁm&ﬁ&%@é&ﬂ%n&& cl ai ms 15 to 18,
\wher ei N sal gokRg tdind rddidiied SRHIRY $igRSsoRfonHaWAPE SiafdbdrtdntslioR bt 7o ¥4 to 0%
al kal i ne bpmigmlbagearom.ajgmyde resin wherein (i) the solids content is-In the
range from40%to 75% (ii) the weight average nol ecul ar weight (Mw) is
\Js omn 580 A metAdiiOdtcording to claims 1 to 7, wherein said silane solution has a silane concentration in the
range from 10% to 80% by weight.

9. A method according to claims 1 to 8, wherein curing of the cured binder from which said reclaimed
sand is obtained is effected by the use of a curing agent selected from the group consisting of
© 48 lactones, carboxylic acid esters, organic carbonates and mixtures thereof.

10. A mothod as claimed in claims 1 {o 9, wherein the silane is selected from
gamma-aminopropyl trimethoxysilane,
gamma-aminobuty! triethoxysilane,
80 gamma-aminopentyl triethoxysilane,
gamma-aminopropy! diethoxymethylsilane,
gamma-aminopropy! disthoxysthy!silane,
gamma-aminopropyl diethoxyphenylsilane,
delta-aminobutyl diethoxyphenylsilans,
85 delta-aminobutyl diethoxymethylsilane, and
delta~aminobutyl diethoxysthylsilans.
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. (iit) the formal dehyde: phenol nolar ratio is froml:I‘T“S’-’(W)-ﬁe—_' o
al kal i : phenol nolar ratiois from0.2:1 to 1.2:1, 45 \E MIr '
~used conprises sodi um hydroxi de, ER38SBURI hydr oxi de 1a ‘! m‘“ mml NPNRER AN
(vi) said sol utlon rray optlonally contar n a sil ane to t e eaxtem“ofs 0."05% E

to 3. 0%,y SA 1) said resinis

cur abl e"gtA ‘fh ‘Efl?ﬁé'g ' °'?"§‘g 'et Z'SFS?%E}@E' organi c esters
f ormed fro ﬁk d nmono- and pol yhydric
al cohol s fﬁ, he, i ncl udi ng

| _
but yrgl actn%mymag.ogﬁ ‘ﬁﬁgj metﬁ g,, eactone and m xtures thereof. 20. A
.met hod as nJemngaﬁl.thammb@b‘m thPeth¥pe® N (i) the solids content is inthe
range fronNaiytgamiaYminopropy! Gilems@ingthisianser age ol ecul ar wei ght (M) s
from 700 t R-(\kBEByI-bb-amincethyl}{gaming-adincordpyr dvadtitaiydlieigdmead nolar ratio is
from 1. 2: IN{gamzha@minopropy)N-détityl-gankred-amigipepy Idimethlogymethgisilace.i s from 0. 6:1 to
1.2: 10 33 EP 0336533 B1*C L M S* 21. Anethod as clained in
cl ai s 12t {mathod sdeerding fe qldires 1 toclt awhetsin. erivnty confac kyithasaidesiiank solution.cpalid declaineed| ds o
or cores. 9d 'sﬁP'E'&MB@sﬁ rpixtrR Wity pristinegandy thejampuny ofrsaigipristing sand belng wihinghe rgnge - o
claims 1 tf@QibbeFg 1P &byl 8Qp KN Yelght 9f Jienigtel, welgl, gf the mixturg pf griskngsepdband s8ldr ned - -
into a r esPHEHENEY shape with an ester cured al kal i ne phenolic resin '
bi ndéef h earatedfrom aid shape.lnto free-f auI sai d
or anul ed>ade o) gk o T ﬁe@%%hefe B Goatd e e e
wei ght of e rec a| san a Silane solution havrng a concentratlon of

Silane qj K¢ JJ&PQm&QOé’(&rP% S0 18 heldi! 3R tmifiire Es*}ﬁ‘acfd Jn%&ﬁac? Pt deldWlane

am n srl

wher & N ( dolutidhbySBpiYiRd'io sald nmrrdamhy&du%n ha%méﬁ%ﬂ%ﬁé nir&tigh BOtoR 109 ©364,C .
ol;vent s, d shadSoiadd. M xtures 10 hereof; and (b) the silane .

h s the formil a: (1) RSi(OR[err] where R is a C2-C6 al kyl ene group
_ bonded #& AmeRod &QsiairbyRIdX YiaimSR e B4) Whsreigihy afticl@foymeduifoni thereclilyied €Y is a foundry
hydr oxy- [ eshede falnhedl ymiming theritradied edchaimed|sand<yil thiei migtyre| & rprijtina | seehgid teateder r |
al kerey| carrediimedysapd pitia a dinfngrargouptoftah elkainerehepolicdesinf kindenandzffectiog euring bfsseided
from[err]bi'alelkyl and [err] al koxy-substituted [err] alkyl groups; or 15
err%’ where n equals a whole nunber of from2 to 4, [er;([ s a [err]
aI kyI gnBubmates aceereing joglaim [*'eWF?’S'QFWS'E)P'"%W"S@*’BG?d-'ea‘rch° qneof @ phgnolie.
(3) [sgrr] "\‘Rﬂ’é["é‘cﬁ“?‘geéf‘%‘l"@p‘?{ﬁ%é’fm BFuing ggenihaying oster fnctignalityg, 3 [err] |s a
[ err]*al r err [err al k B
conposi 5[@9'8'3 po ?'%I'H £ e&r R e SR R R, PO 22

wherei n t he Sy a’e“s? aH Pi'a B6Rtentration of from about 5%to about

90% by g&'&] LthQJ act 'I“E‘qg t%' La%'éewtgﬁ r&r%g? lohdil€ Qsﬁ%orﬁér@émgrehﬁiofér%ﬂ fa or _
clainmn?2 fetiyde A& phenolIéring { Pitn atﬁgr]':’an condensed

- tri rTEt hoX Yyitn! é?rnﬁkah?c%mpnsmggﬁdﬁgﬁurﬁmy 3é didnf InGdrElRe6Y ﬁthrbrﬂnﬁdroxrde and mixtures SR
(gama- ani negesat Yyl tri et hoxysi | ane, ganma- am nopropyl di ethoxynet hyl sifane,

ganma- am nopropyl di et hoxyet hyl si |l ane, ganmma-am nopropyl
di et hoxyghemyihed dcadreing BQiaims 1506 18, arhérsin BAD skt Ibintlérebiiprisyaedaudons bakilien of an
_ g_*q,el t ae am natkalinb phergli fedralotyde tésii wserbiane, and del t a- am nobut yl
di et hoxyet hyi) e balidecon®ft.is A teomge $pmi40% tas%| ai ned in claim 22 or claim 23,
wher ei n" t he (i the avaight; ayerags| reclaculer VeighhMBsis from 500 to 2500,
N- ( ganma- anifiidis fermplaphy %tPh?BQ'm?Iah@’[ﬂ'éﬁW 1ite #hoxysi | ane,
N- (gamma- ani(Rdks dalphen éﬂ?ﬁ‘h’aﬂﬁr‘FHB‘E 124§ met hoxysi | ane

(v) the alkali used comprises sodium ydroxrde, potassium hydroxide and their mixtures,

(vi) said solution may optionally contain a silane to the extent of 0.05% to 3.0% by weight of said

aqueous resin solution, and

(vii) said resin is curable at room temperature with C1-Cs alkyl formates, organic esters formed from

C1 to Cyo carboxylic acids and mono- and polyhydric alechols, and low molecular weight lactones
60 including butyrolactons, propiolactone, caprolactone and mixtures thereof.

20. A method as claimed in claim 19, wherein
{i) the solids content is in the range from 50% to 75%,
{ii) the weight average molecular weight (Mw) is from 700 to 2000,
&5 (iii) the formaldehyde:phenol molar ratio is from 1.2:1 {0 2.6:1,
(iv) the alkali:zphenol molar ratio is from 0.6:1 to 1.2:1,
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* N- (bet a- am noet hyl ) - gamma- am nopr opyl di met hoxynet hyl si | ane,
N- et hyl - gamma- am nopropyl triethoxysilane, N-ethyl
tri nmet hoxysil ane, 40 N- met hEP 03aa5a3 Bt nopr opy| mmuﬂ“mlnl | ane,
N- ( N- net hyl - bet a- arri noet hyl ) - gamm am nopropyl di mst hox§y et hy sisl ame, and
N- (ganma- am no ro& % N-neth aarma am nog O‘E%/ di met hoxgrreth | si | ane. 26.
A corrp&él A msfhod,as lfimbd,a flejms o 2Prihersin the,regigim ﬁ"ﬂ?r”@lﬁ'ﬁ‘bf’ 8 foHRAny MO}, Org 0 o
pristine CEd. 45 27. A corrp05|t|on according to clainms 22 to 26, wherein

sai d u%gd % p% I%ﬂ or mi § \Wh g ed chrs% 9mg ttok@ltc si él\’%uml: séngto a
Fesi p- BarmEIS eAﬁcfh‘.’a%r}aﬁf TS ook SR 1 o 8 conlBied ey at ed
for reuseselpmt@d &ﬁean HAPA IMD HREAEW rmfax'saa gFaﬂﬁéde@i thé?ét Yom s«fB A
CONPOSi t i @N1.6% CKY AbIRE BeSecC bt IheD waight ! & 8¢l recMidCidnd sdw sifshd 3BIGtoR MaMhg @N has
a concent gopdnPilion bi slidne 3t dAVa% @ 0% Hayed\wh ittdlWoight of #@isbnG bdi@iBEwhetdh A raw -
bat ch f or myb)atd ivedt@i satSDIutioh iP sdedteaifiog pbraLdghl: sBINES aqdbous Ggus shd etuesnd - Of

whi oh at | aimedof; 200 by wei ght is reclainmed fromdismantled foundry noulds or

cores foll dwithg siase hantha foretlal (1X B'SHOR)g wb&e R' ina Ge€s salkglomepgrow oyddd fp anhe
conposi ti oramiio, epoxy.reergRto; glyd@xiprureidagihydrony e hysfoxy-ReCe alirpjaning, iaminonds ;i st i ne
- sand; and (Wipming Gals tkpryhor(fe-Ga alkenyiehbexylsrqye @pd R agyipe theiserpe erifigipntcnd gre
sol ution ofselactotamPies ?"@'s?“ﬁ GG @koxsehstinied Sufay,kvbeIomRs: % ur abl e at  anbi ent
t enp€r at ur éz)v!il'2 nchaz)“%a AR (Rdﬁ%ﬂ’e §é’ﬂ‘é’£§t 2 Yhqlg BH‘HbPh%f oot $Shds e Gy eyt 34
7y

"EP O 336 6 YL ’“s
icar bonat es 'g ’ 'P"%tﬁ"lzﬁ% ggll’;% eé?lf'és @X%' °F'iacj§’/g’rﬁ?§‘tr{?eéﬂng‘rgam ¢
For mung ei fed” nge%‘ﬂhden T R aid %Fspaé'us W € er gewonnenem Sand, wel cher

Zuv r i risth " forir ol ! ik 25 iBrdin G\
%8 M%&qséstxw% GBI ol ?@%’%&Eﬁ@ﬁe ok 25 e

em“s%ut.&n'ﬂ&%c&é&r%ﬂﬁ ﬁ#&n?&d%ﬂt 8. ge ornt wrd,
wel ches fol gendes untfal 3 Beh ande n des W eder gewonnenen Sandes, i ndem

di eser 240 A céhgeStidnias cldimed ﬁ&sm.m %@ orRRFO IS vmauﬁ thel AfanéR\bi6didd HbRS

WI eder gevgmiRamimopropyll fimethetysiRihe, SI anl 8sung nit einer Silankonzentration von -
1 %280  gammaliminoBi righokyeiagen auf das Gewi cht der Silanilsung, in Kontakt

gebr acht gamma;amimopenty] trigtagxysdllase, Ldsungsm ttel in der Losung aus pol aren

or gani schgammaasinagrepyl tivtebmmethylBanegen Fl assi g- keiten und M schungen hi ervon

gewhi | t i|gammaramihopropy! disthox@pthdsiandi e Fornmel : (1) R Si(OR)3, worin R ene. '

C2- Cs- Al gminoprepy! dithoxyphenyigileneei ner  Ami no-, Epoxy-, Mercapto-,
d ydP dox °'ta'¥m'E9bHUld'°thh llane,y dr oxy- C1- C6- al kyl ami no-, Amino- t5
Gi - Cs- al kipftasprpingbutyl digthaxymeth 18doder C2- Cr- Al kenyl car boxy G uppe

verbunde %?m'“?m@'ﬁt@xﬁ‘hyﬁ@?e gl ei ch oder unterschi edl i ch sein konnen und -

Al Al kyl h
gewg o 253k %’pxa%?gras ok %" n oG B gnﬁzfsegemﬁf%%gﬁ e ganze Zahl

von 2 bi s ;n ﬁ - (A W 'et 7D pd R2 eine Cl -CA4-Al kyl - oder
‘PHenyI gr s a n pr ' G ?-z%'.mp t: oder 20 - (3)
H2I\|-(CI—IZ)LW Sﬁﬁegtpf: F:Tégh %th‘#grlllér% ei ne ganze Zahl von 2 bis 4,

_m‘gl ei ch p_?.e gm,ga.a nop%ppﬁr,,gthdx aan kyl gruppe, R2 eine Cl -C4-Al kyl gruppe
Ad & gl eN-BihP-gaeRB-srhinSdrslY divdStBoxihétiyidvbrischen des behandel ten

Wi eder gevwwNyasey-b&iaadnsstiyl)igartri& ehihdgadpl. dirdetho)iitictiisilaae, an@ch Anspruch 1, wobei
di e Si | amnli-{ganimg-atinteopFi)Nandtighgaamiaraatinopiopyl divistingimethyisiams. 1 bi s 90 25

Gew. - % hat und di e Restnenge der Silanl 6sung be! demmt Silan behandelten
Sand z @ Skénmpogitiop @2 Baimadiin@lalins@\te 29)furttise campeisingaupfto 80% p@lineisand.i egt . 3.

Ver fahr en nach Anspruch 1 oder Anspruch 2, wobei die Cberflachen der

KMrc he R7-dfe Somogiipgr ageafding. toraifesn22da 78.chorsiyy %?H‘ yser sapg OreavieRe? e dpriyed frefe gand

al kal i SCH?H hg lpqeR g{r@eygpéﬁﬁrb?@ﬂqgeqhage tha an g@;alme phenolic resin binder, then separated

for reuss into fres-flowing granules having residual alkalinify.

50 28. A composition according to claims 22 to 27, wherein said silane solution has a concentration of from
10% to 50% by weight of said silane. :

29. A raw batch formulation for use in producing foundry molds or cores from sand of which at least 20%
by weight is reclaimed from dismantled foundry moulds or cores following use in a metal casting
66 process comprising
(i) the composition of claims 22 to 28 or a mixture of the composition and pristine sand; and
(ii) a solution of a curable binder, comprising an aqueous solution of a phenolic resin which aqueous
solution is curable at ambient temperature with a curing agent selected from the group consisting of
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*4. Verfahren nach den AnsprUchen 1 bis 3, wobel die Kornchen des

- W edergewonnenen Sandes durch eine End- bzw. Residual al b1mllnmllumuull(u|“|
gakennzoi chnet sind. 5. Ver f ahr efEPrb336 888B1Ansprachen 1
Qoerfl achen der K6rnchen des w eder gewonnenen 35 Sandes ‘Rest nhit ef i al
aus dem vor hergehenden Bi nden mit el nem Bindenittel eines alkalischen:

Phenol - har zB&°%, T%P’éyéﬁac'dbesm(fe?rf;%ﬁ?rcé?’?°?f‘é?8ﬁ"%’ﬁ%‘ﬁf’eﬁmmgf wobei die

Cberflacpaew der Kgm:hen des wi eder gewonnenen Sandes einen mt \Wasser .

ent f er nbaran $%and von dem vor her gehenden Bi nden mt ei nem Bi ndem ttel
40 5 &4 NG S RRReE Ln’\d% ERERENE WAL AG ORI N ERSE NotcHe
Ver f afir i ettt et SRR |'z§e e 5N .mte.nj#éﬂ Pl %@%Ltucé?éﬁﬁl'&'tt
Mt Silanl GRkidheRl PRendINMESE E80rR WAE weich oRGed Afhtadkl f den W e ergewonnenen

Sand unfa-~t, geaaldeides @ie@érmoﬁeharé@a&%einaana&.bsanmw@Jos Bis D 05GENL 9 B¥og S aut
bezogen auf ddseGewizhtieg wieBégewoifensh Sakysf ek SENIBARE mitRier SlSHkbAISMATonvoR i %6 7,
wobei redi € Si bismboss Livgogen ag dis GieidhDRT Sifinks Sung,am KontakBebratch wird, earinkt0 bi s 80
Gew. - % hat . 9. (a)\das fLédungsmitiehip e Eisungns:p phlartre orgdnisohen L8 sungsmiditsin, eradigeh-Fiissig- des
gehi rtet en Bi riditamund disshunganshienongerddhit 5Qund  den w eder gewonnenen Sand
erh~l't, durch (i das\SilpmdiadtermoplclitnB'SIPRY. tworig Srisine s Atkyipngkuppeuist diie o pinqls
ei ner aus LactAsem, Erosy-HMersepin-c@xqidoxyy, U@id hydsetye rHydmionen@sralivlaging-, Amino-

M schifngen hi é?‘\ﬁﬁl’?"%'é@'f‘% h@ﬁﬂ‘éﬁk%’y'u HT’IV'C?'E?"V'GI‘{PP" VREPYNGRy ish unddiy Ry e
Anspr Uchen 1 HjeSegleiqhpge ‘:"U’%E% v{?ﬁ:;? in “WI”[" 4% 'aﬁ‘sA und C;-Ce-Alkoxy-substitu-

\ganma- A nopr d b {) g@ Phd%gah gﬁ%}f A%y 4 &t Hp%‘ élﬁjrk%ky‘gmﬁpe i |

ganmma- Am nope%ﬁ >g
EP 0 33B 533 N % éﬂggg ,¢ dor
gamma™ Ami nopr QP 3&&&’9@ bl & :T‘ll&y?grd%ma A o

del t a- Am nobgj Mlb&b@&&%ﬁéﬁﬁél ¥ @& rG¥hoHaRbn andes mit einem Harz.
del t a- Am nobut yl di'et hoxyet hyl silan. 11. Verfahren nach den AnsprUchen 1 bi s

10, wobed. @afandh|ndéh AtsBruch 1, wobei die Silanisung eine Silankonzentration im Bersich von 1 bis 90

N- ( gassma- AGien.op hant )ireQ’&@fﬁ‘Bng’%rﬂeﬂSil&hlﬂﬁyé béi iderh roSiiar behéndelten Sand zwischen 0,0025

N- ( gamma- AnhdmpGepys, beggomant deni Saoptiegny | t ri met hoxysil an, 10

N (bet a- Am noet hyl ) - ganmma- am nopr opyl di net hoxynet hyl si I an, S
N- Met hyl 3. g ¥erfelren machoimsypofl 1t edee Alspripts 2. vweohei die Oberfldchen der Kﬁmchen des wiedergewon- :
N- Et hyl - ganengn §mdng§mr¢;|p:y$ Verhanderiseix gines| afilischen Silikats gekennzeichnet sind. :
N- Met #y| - ganmma- am nopr o yI di rret hoxymet hyl si | an,

N- (N- Methy Nerﬁé'tea aeh q'?a ';rgi’ rH?a%/ 21beh J8r KSReheN dns (iRdRrgRMEANRRPPR Spndas H‘Hﬁl‘ i 6
N- ( ganma- AR Bt Bfﬂll“)’s"i‘{f-a qli Pekg'?;{ﬁﬂ‘ﬁ'"%frﬂ"ﬂopropyl di met hoxynet hyl sil an.

o bt R B Rt i T

ﬂ

enal au vor ergehende em schen
urspr ngll f ', 'b ef{?e
\ﬁ/sprCth [ c es im Bere| ch ZWi schen CI rca 1 Gew. -% bis circa 80

GCew. - % dje%'%ﬁc@n Qu'aléh ARBruIe S2WHHLE Yo COberi&Hon b KEHHEN UBS withsiidwoRibhérC Bes
-Sandes  und gfhS mibi vP4L6dr AMRIARN BitickeBRE §8n dérh Qthergehdndel inkia) it NbindACBInddRRI UCh
\L2, wabei @i ovloffehtieen diRBisdhErs PHohbIgkos AWeissandes und des wi eder gewonne- nen
Sandes 10 bis 50 Gew.-% des ur sprUnglichen Sandes beinhaltet. 25
7. Verfahren nach den Anspriichen 2 bis 8, wobei der Kontaktbehandiungsschriit mit Silaniésung
das Anwenden einer Silanidsung auf den wiedergewonnenen Sand umfaBi, wobei diese eine
Silankonzentration von 5 bis 90 Gew.-%, bezogen auf die L&sung, hat.
45
8. \Verfahren nach den Ansprlichen 1 bis 7, wobei die Silanldsung eine Silankonzentration im Bereich von
10 bis 80 Gew.-% hat.

9. Verfahren nach den Ansprilchen 1 bis 8, wobei das Hérten des gehérteten Bindemitiels, aus dem man
50 den wiedergewonnenen Sand erhilt, durch die Verwendung eines Hartungsmittels bewirkt wird, das aus
einer aus Lactonen, Carbons8ureestern, organischen Carbonaten und Mischungen hiervon bestehenden

Gruppe gewihit ist.

10. Verfahren nach den Anspriichen 1 bis 9, wobei das Silan gewihit ist aus
65 gamma-Aminopropyltrimethoxysilan,
gamma-Aminobutyltristhoxysilan,
gamma-Aminopentyliriethoxysilan,
gamma-Aminopropyldiethoxymethylsilan,
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,]54_ Verfahren nach Anspruch 12 oder Anspruch 13, wobei die M schung it d.ér_

Sil anl 6sung i n Kontakt gebracht wird, indem man auf die M schung sine
Silanl osung nit einer SilankonzER©O336i83HhBIon 10 bis 50 Im L

" di e Losung, anwendet 30 16. Verfahren nach den Anspr Uceﬁmmﬂl lmﬁm‘um

der aus dem wi eder aene@fﬁand gefornte Artikel eine el’effformi%t,%di%

durch Ms 'go"" et l eder gewonnenen Sandes oder der M schung des
ur spr Ongl a ! gfy enysoe'handel ten w edergewonnenen Sandes nit einer
Bi nderreng ,tglAp]ﬁ,gb jﬂfbﬁgol harz-Bi ndemittel s und durch Harten des
Bi ndgmttgj,tgAgﬁ,gg, how ,s,,a’% 16. Verfahren nach Anspruch 15, wobei dss
Har z- Bi ndem ttel €ine wafrige L6sung aus ei nem Phenol harz enth~lt, das sich
bei Raunt esramehadh dbA AnsSEHBM b8, WoBs hd $iBh audl t Esterfunktlonalltat_'

aush~r t enndgamima-Alinoprdpyifgamimaammosibpyibidkydidd, 16, wobel das Hartungsmittel
aus Lact onggamnraaniopsiFaamaammopregyindtmeyiam, Car bonat en und M schungen

- )

—
]

davom gewsifieta-AntincgthylGaninih-adencha@byidmetixgrhetialasianAnspr t chen 15 bis 17, be! dem

- das PhenoNiMethyl-gdmsrafReikprorytidgthoridlidot ei nes Phenol s und For nal dehyds bei

ei nem Phei&thyl-gammaminitebroryitiveatiroaysilan s von 1: 1 bis 1: 3 beinhal tet,

kondensl eNtMewwa@memnmrmqmmwwwwaunhydr oxi d, Natriunhydroxid,

Li t hi urrhythiNsVetyibaia-aninesthyihggmma-Amiserienxidteinpamethyiaien wn  vier f ahren nach den

Ans p’FUche'H (9£5‘"B|‘€""'_PB'°PW&"" Yregrma-pmipoprPHARRheOyRPthEsIAR \WwAGri ge Lasung ei nes

al kal i sch®2BH&ho! - For nal dehydhar zes umc aBt, wobei (i) der Feststoffgehalt

| m Ber QEC\I?er%tWe 40 % d 75 % w ei’ Ide?n Qon%klg hg ttn eredem

Mol ekular F s:#g» .ta eb.. %F‘ﬁamsd ehyd
P%n()l Ber Evﬁs en ci a bls n auf d

Phenol - .um v@scaug rS rangache.isé?,e sru'agtdes aamxr%r. sr .s'gt
T i urmydrom d, Kali umhydr oxi dp deren M sch ungen ent h ,

Losung 13%&&&%@“3@@& 2, Soboh i | mcmna Qbs ﬁ»@mgucwars&d&@n@u& vaedargaawne-
bezogen ansh Sdides WBbis 5@ Gew134 ddsGrspriBglickantsandet beikharbt.56 (vii) das Har z
be! aaunt enperatur hartbar. st mt Cl-Ca-Al kyl form aten, organi schen Estem
di e aug4.Clerfahrii 8ack, Ansprih rid axarcAnsmchuTa wabe die Misbhmahminelert Silgaitsury lnatvotaign

gebi | det gebrach rwird.undbm_mart auhdie Mischungi ebwcSilenkisiild ®it ginen Slenorzattratian von 10 bis

But yr ol ac¥dew-#; bezpgsinaut disl.os@gpanwenget on und M schungen hi ervon _
einschliefen. 36 EP.0 336 533 B1* C L M S * 20. Verfahren nach
Ans P udf Vegahropnseh den Anspriigherh bip 44, ypbe) Aoy aps dq"m"ster@wewew ﬁﬂ?}tﬂmﬁeﬂw %

li egt, (|§;a ‘Eﬁ%‘l" éf\hl‘ﬁ e 'V"FT'E? éewwareawgéwww %%42}?9%;9
bet t neemgnge,
DeLr a0l b ety PUATE A L i Pernites "? I e 1

bet 199t \?slfahr%eﬁafcg% Fich 35, yof) %afﬂ%?ﬁ%eﬂﬁt%l gim?bv r| Qws Fig iz
Wi eder gevgige el RéditenpeidP it bihdhh Rithn ﬂktv uEh 4t ka%r?
samrenset zung zum Verm schen mt el nem z be| er a ren -der

ANs pr UgRevekatrSnadt Andphikin $6; §/06bi gssawbﬁgﬁﬁmeuqu@ BRioRérS @E}gonsﬂﬁéestéh'l SthdhREhen
har zgebungipiaflediha Misthingsl A06H RAkTwaahar t et en al kal i schen

(Phensl - Har zbi ndemi t t el gefornt wird, dann von dieser Formzu freifil egenden

Xdr nchas \ekdgedrr eschtdeni Andpriahei @b bisuT7, dhisicddd Kash BienGIhe®S disi BeakiidhspBeriokt- Sites
‘bezogen ahenafagd Gowmnaidetydd dei aineedithege WHormeldehyd-Berhvilels vorel nébisSi | hbdirdsitehg i t
ei ner Si |kendensieremit einemh ditkali slas KalinhydeoxiiQBatdymhydioxid, Lithiumhydrond and Migehungepwi cht
der Silarfi®®oR@hétangewandt wurden, wobei (a) das Lésungsmittel in der

Los#hg aus pol aren organi schen Losungsmtteln | ri gen Fl Ussigkei- ten und
M SChuﬂ%e\f?ﬁmr@r %Ihd gﬁﬁqu?h b| wdbel dem das Harzbln emitiel eine waBrige L&sung eines
alkalischen Pheno -Formaldehydharzes umfaBt, wobei

(i) der Feststoffgehalt im Bereich zwischen.40 % und 75 % liegt,
(i) das gewichtsmittlers Molekulargewicht (Mw) 500 bis 2500 bstrigt,

50 (i) das Formaldehyd : Phenol-Molverhdinis 1 : 1 bis 3 : 1 betrégt,
(iv) das Alkali : Phenol-Molverhilinis 0,2 : 1 bis 1,2 : 1 betrégt, _
(v) das verwendete Alkali Natriumhydroxid, Kaliumhydroxid und deren Mischungen enthélt,
{vi) die L&sung gegebenenfalis ein Silan in einer Menge von 0,05 bis 3,0 Gew.-%, bezogen auf die
wiBrige Harzlosung, enthdlt, und

&6 (vii) das Harz bei Raumtemperatur hértbar ist mit C,-Cs-Alkylformiaten, organischen Estern, die aus
Ci~ bis Gio-Carbonsduren und ein- und mehrwertigen Alkoholen gebildet werden, und Lactonen mit
niedersm Molekulargewicht, die Butyrolacton, Propiolacton, Caprolacton und Mischungen hlervon
einschlieBen.
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¢b) das Silan die Formel: (1) RSi(OR)a, worin R elne engrup pe -

Ist, welche mt einer Am no-, Epoxy-, Mercapto-, dycidox
Hydr oxy-, Hydroxy-GCi - C6-al kyl am noEP 0286 838 BY - 20 Hi“‘\mm\““
C2- Cs- Al kenyl - oder C2- C6- Al kenyl car boxygruppe ver bunden

R-Reste gl eich oder unterschiedlich sein kénnen und aus G - Cos- Al kyl - und
Ci - C6- Al k@%yVesiahyan nach AesPrugh 19gwobels - Al ky| gr uppen geWAhIt sind; oder (2)

H2N( CHR) , Si (cm;‘?j Fe ﬁha“\ﬂbPP'ﬁ"’théﬁHefy g 2’ n 2 bis 4, RL eine

G - C4- Al kyl gr i} %FH’ “g ”"a’g jont 0 big, o _'b hyl gruppe bedeut en und
x gleich 0 odéj" ralc '2?8 M°"’°’“5' glx‘i's ' ( CH2) nSi ( ORL) 3- xR2x
1\'}1 %OF] olverhéltnjs EIS .

hat , wofin n d von Ie 20der 3, Rl eine

O - C4- Al kyl g @brinbrteR SAndOS GiekerSitoRibn
23. Zusam%ngzggmgn "R*ﬁmgrg%hg 3??@%&’?@%@%"5‘39%%9&% gemaB Anspruch 22,
~wobei die Si nI sung el ne Konzentration von circa 5 Gew.-% bis circa 90
Cew. - % 10088 0ARBmAEHsotkihg 0! Aimishidh -mif3Binedrt Har UisoR o Ndihzanndpr asgiioha dpbisieh 22
oder ANspr uchimfdstend\GraeiirdhaSiederdisaint, aleiszugélnaneardgabaienenfoird minekterossteagdhiteton

gama- Ami nobgikajidchén PissinblbHaszbihdamittel) getoret Advil,ndzpre wery Hipser éomxtytmlﬂeﬁandeaammchen

gamma- Ami nopatgpyenoki eird) osopaesuh ydies iKBmehen gb0FTbis Al Gerephezagent suh dpe tGepicRy fesn,
- gama- Ani nopwiegsydesibmehenx §ankesn \singi Staniosue| mik siap ﬁ@ﬁ'ﬁﬂ‘iﬁ“ﬁ#"&’ﬂ ek p¥e b5 1 199 I°’&n
del t a- A nobbezgded iauitdad Igwiett Hyy|Sinitsungyngewandt wurden, wobel

del t a- Ani nobut@h@FéﬁWﬂWth"gﬁ 'roawgg%mﬂ?f?" Pfs‘t‘"'sd*fe Lﬁ%@ﬂ%’?ﬁ?ﬁh%’é‘i‘?ﬁ%@“ﬁ?&%ﬁﬁ

0 it

A ruch 22 Od@? U'lqd\@l n |aﬂg?%ng% oy ﬁ rr EL(F' 3 -A ylengruppe ist, welche mit siner -

gamma- Am nd apia- %‘B ¥dox -alkylammo Amino-Cq-
N ( ga'mmo Ami n - -Aéogn‘ L er en ist, und die R-Reste
ﬁﬁ/é Laj Am noe u %rf ﬁg h Rohh " n mtk y lﬁi' 1aélshAlkoxy-subst|tulerten Ci-

y i oS! _

N-Et hyl - gamm‘ (ﬁ)nﬂl t W& ﬁ'e'n@'ﬁanze Zahl von 2 bis 4, R! eine Ci-Cs-Alkylgruppe und
N- Met hyl - gammnz%mewbﬁ iL éd Qé’rﬁﬁ'ﬂ% Neufeh Lisdx gisich 0 oder 1 ist; oder
N- (N- Mefghy| - begas, ACASENANEH,),SR0RTR-, A7 Iha R pYeind| gaitd Tan wore2 biy 4.am blaich 2 ndbr 3.0

N- ((ganmma- Ami Nogremig)d; Jo: Mikiigiups, ROENG -G HiikyIgtapeEunkd ctigisizh @egrmesindy | si | an
gewdhit ist. 26. Zusammensetzung nach den AnsprUchen 22 bi's 25, wel che

femer bi s 2Uz&EmiErsERMONglassiv: praBdineh Gintoraidatd gawis mpru@ﬁawnlmg@tsz'ﬂnﬁ&uwach
den Anspr ~cheine RéhzdpitratioR Gon civob® Bewli% big circadf Gev <h, tezasek aif desndan. P&n  Sand
gewonnes wer den, wel cher zu einer harzgebundenen Form mt ei nem al kal i schen
Phenol - Har24bZvedwmpnsetzung| nagheAnspriieh 2 9PrANEReFh 2190y Gps PR ENSr ver we n d ung zu
freifliel endesmpechpipepspylirimethaxvsilp. Endal kal i tat getrennt wurde. 28.
Zusam‘rensetza%i@{"%’ém‘ﬁdﬂlﬂ'\"e}iﬁ 'i'aUchen 22 bis 27, wobei die Sil anl 63ung ei ne
Konzent r at i oBeWeRAMIeRs 1"‘%""8 b bezogen auf das Silan, hat. 29.
Rohchar §en- ZGH¥PE 'P'ﬂ?P i tl‘(}lﬂ% %endung be! der Herstellung von
G\eBerelfornﬂ?{“'Bﬂ 'P'"°'1 g 'ep';)yge e m@us Sand, von dem mindestens 20 Gow. -%

aus abgebaut %ﬁ%nﬁg p&zﬂﬁ'la- kemen nach der Verwendung I n einem

-

1X

Met al | guBver gm&m“MnQe unfassend: (i) di e Zusamenset zung
der Ansprac hge| But &etﬁ)g%thﬁshﬁegewgmgung der Zusammenset zung und des
ur sprangl i chen Sandes; (ii) eine Losung eines h~rtbaren
Bi ndenmi t t edss ZUéémfnaﬁé%emb rﬁbmﬁ\swad:vazl oger AngSuth@s aiobe sladSilmedshar zes, wobel
di ese W | ar i gqgdninsa-AigindpadpyiRgenniacanpepapyltrietmxysil@l, nem HAr t ungsm tt el hart bar
| st, das aus Nelgamma-Aminopropyl)-gamma-aminopropy!irimethoxysitan,
45 N-(beta-Aminoethyl)-gamma- ammopropyldlmethoxymethylsnlan
N-Methyl-gamma-aminopropyltriethoxysilan,
N-Ethyl-gamma-aminopropyltrimethoxysilan,
N-Methyl-gamma-aminopropyldimethoxymethylsilan,
N-(N-Methyl-beta-aminoethyl)-gamma-aminopropyldimethoxymethylsilan und
50 N-(gamma-Aminopropyl)-N-methyl-gamma-aminopropyldimethoxymethylsilan gewdhtt ist.

26. Zusammensetzung nach den Anspriichen 22 bis 25, welche ferner bis zu 80 %. ursprlinglichen Sand
enthilt.

55 27. Zusammensetzung nach den Anspriichen 22 bis 26, wobei die verwendeten SandkSrnchen von Sand
gewonnen werden, welcher zu einer harzgebundenen Form mit einem alkalischen Phenol-Harzbindemit-
tel geformt wurde und dann zur Wiederverwendung zu freiflieBenden K&rnchen mit einer Endalkalitat

getrennt wurde.
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aus Lactonen, Carbonsaureestern, organi schen Car bonatm,
- hi ervon bestehenden G uppe geWAhIt wi rd. 15 Revendl cati mr :
pour former un article lid a |' aiER 3860838 Blesi ne a parjmm&wm““
recuperation pr~cedenment utilise en |ui donnant une f a |%ailtle

d' une resine au noyen d' un | i ant de resine h6nollﬂue al cal i ne durcissable

en pr6setf&y ngokzpng nach ?JE %’H?ﬂe" 42 bis(@7, wobei diq Pilanifgung pipg Konzentraiion yop; 10
recuper at i 8ff °8/5ey: %T%’F‘tga?\?“ ars 'B'hth‘éfct avec 0,05 %a 1,0 %en poids, sur la

base dU &aw hec OH-P%S |un m Obeyt rq—l s(iie(?lun von 0£l’ N
concent rat vg;"&ig Nt c{f“ 1@3‘?%3% gé’ oG S«ﬁeﬁgﬁf&,ﬂﬁ&e pﬁﬁtaiwn
e silane f?v@r?dulm ﬂgﬁ, q,,et ﬁE l Ion es ectlonn4

parm des sopy\g¥ u%arermﬁstm.u%&m rﬁéh’é%§ bls %d rleq.u unaqju.ezusar%edéaamaﬁhanges
de ceux-cCi ; délurspRinglichen Sandel) | € silane a la formule suivante: (1)

R Si (OR)3, odR est un groupe alcoylidone C2-C lie a un groupe ani no,
epoxXyre IMEr Cagif éine sy aileX Yisirtaref iBthdemitiis] ndiaysendyins @aByigaldeungosines Phérothésees,

am no- al kyl setiehdles€véiBige Lisung bl RaurtidmpisataumitéinsbnBérmagsinittel/hidBar @3, das aus der
peuvent 8t r eadsdgctoneneSarbnysiirebtem.corganisction Larbonaten| und tNischyraen planveri bdstaeergemupes
al coyl e Cl- CGrupne gevBinind. Ci - Cg substitue par un alcoolate Cl -C6 ; ou 30 -
(2) HZN(CH2).SIi (OR )3-.(R2)., ou n est egal a un nonbre entier conpris
entre’® %ﬁ"e‘lf""qilf"’est un groupe al coyI e O C4 et R2 est un groupe al coyle

ou hen X e '
HR N f { 'ﬂe 1t pable de, risiipe at'%’ht re:
: et(4 mt no, b 53 i % ik ﬁ@sgs, i o SR %EW _
grOUp al C Y ral r Ie abld ratfg enlcon 0,05 % amg:%) iTE gﬁrla
sable de rec b%”d rBéHp OEV@&]e‘éBGuoB%'é o agant s dOh&AHIGh RLUR dPe: 2
revendi cat | Ofbo ,,,s ASisd GRS d @as%ﬂhdﬁtde%fhn | Qiad | g,f-é a une concentrati on

silane conpri g8 BNoivant e %echd s&&.o%e@ﬂséﬂé&hdﬁﬁé phibni %ﬂt@'&@nﬂ&ssﬂaﬂéé Q@bs de

si | ane resi duaiylidosSilieuk 6t ded RsRndet 3é tx-aiy o6i | ane est conprise entre 0,0025 %
et 0,88 % en ppiigsiatdla Rxbimile sdivahd :31) ASKOR): PSRN ®sSMI gtdipd BlcdyRasas Gi-Calid Hian 1 ou
| a revendi cat igeoup® amitie,époky) qaehptd, eybyciionyf aréies hyarsxyg hydiaxy-alkylahsins 8Ce athino-
recuperation siplemioaCacs Seltéprle C2{aroul dcépr-Gaomc 62-0: @hRielvegtadte lad ménenou 4.

Un procede seldifidreptest santstipdiianndsi pammi lot gRupes aitayle Cl-Bqetesicoyle 61-Gr subsfitusspagen

sabl e de recupeeeiatt GnCeom 45 caracteris~es par une alcalinité o
resi d#el'l e. 5. (2)whNﬁ}Fblu%@@‘)geﬂH8n oft @<est &apbih Uf pembre pryiericomprs enirg 2ot ¢ u@t un es
surfaces des ¥WRARY '@y'e abﬁzeesa@ qr%aa'eﬁ'vmu(mé%r%i«.tetmﬁésﬁh? Py

residuel l e pr '\*) 'ﬂéc Rl 90 0P 4, nnire antige.campys, eftte 2 gt 4 ﬁ
~ resine phenol |E 5? 5’“%3 %'95‘5;69 ety %WpPélcggg/Enﬁl%éP oﬁa' dans
lequel |es sur d ecuperatlon portent un r65|du
- qui p%‘;ut Qr é}q] rég%%|e%égél}w’ér?a§'\9rg§a't§? ea%ne'%s"qpmcedente liaison a |'aide- - =
duh 1 ant yap rﬁaeéwﬁ.cas'o&al 48 1ot & SRR & &.97305 BRefFGpthtbiNgS Sl - 5S
7. Un pr chaﬁ'pn % St 6% N Big ot 1813Tantts S SolutdRBS aﬁmﬂéﬁbueﬁ@futr@e ShoRRfaidle
mse en cogy sehe éi/&ﬁxpﬂé% ohird 00625 GORV L oRpdRRRLIELT aU sabl e de
recupgration une sol ution de silane ayant une concentration de silane de 5
% 90 % eDn pokcéls ssioh 1d @vdnaisaionl @ o0 @i te@endiodtioh 2.0dans Bfuel les Eitfades3dts gdde3ds * C
L M S *sdble ddnéqopdrationl eons edraptérisées par dapércncealun siticatelaialing, dans | equel | a
solution de silane a une concentration de silane conprise entre 10 %et 80
% en pol4lsYn Procédd selondesdevesditations| ted 3; dane riativel dasi wyenylleg de sghle denrésunéetieresont e
dur ci ¥s eneparacifijsdep gartunelglealipitéaésigellei r  duquel 5 est obtenu | e sable de

recuper atlon est effectue au noyen d'un agent de durcissement s8l ectionnd
Un procédé selon les revendications 1 & 4, dans”lequel les surfaces des granules de sable de

récupération portent une matiére résiduelle provenant d'une précédents liaison & I'aide d'un liant 2
base de résine phénolique alcaline.
50
6. Un procédé selon la revendication 5, dans lequel les surfaces des granules de sable de récupération
portent un résidu qui peut &tre enlevé a l'eau provenant d'une précédente liaison 4 I'aide d'un liant &
base de résine alcaline durcissable en présence d'un ester.

85 7. Un procédé selon les revendlcatlons 2 & 6, dans lequel cette étape de mise en contact avec un silane
consiste &
appliquer au sable de récupération une solution de silane ayant une concentration de silane de 5
% 2 90 % en poids sur la base de cette solution.
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dans J e groupe constitu6 de |actones, dWesters d' aci déS car boxyli ques,

de
carbonat es organi ques et de m~l anges de ceux-ci. 10. Ug y es
revendi cations 1 a 9, dans |equel ER0S86&3®EBest sel ect mnmm‘@nlmmﬂﬂ“ l e
tri met hoxysi | ane ganma-ami nopropylique, le triethoxysilanec L= ® s =
gama- am nobut yl i que, e tri6thoxysilane gamma-am nopentyle, le

di et hoxynét h | éP‘féggge'gghﬁ%@;;m?ngg? b? 1. idgfisdeauplda golion g wiane | uge pengentration de
ganma- ami nop? Oy PT (78 StPs!C % o 80 % Py %‘5}(

yph~nyl si | ane gamma- am nopr opyl i que,
| e di ~t hogyph6ayl.Sk | | t g- amn tylique,. |le diethox t hyl sil gn
ge ooy RO T B Aot o s S Al i Ee e
11.° Un procegifs ﬁ.(atﬁeée}ﬁ@titlfée&é nb&! !egg}% d ci&:ﬁérbogmgs.er;g%e&%ﬂnajeg ol% n'iQuZ]:élettgd!e't .
sel ecti onne mddngds de\boux-ci. e tribthoxysilane
N- (gamra- am nopr opyl ) - ganmma- am nopropyl i que, |e trinethoxysil ane
N- ( gama- aeYi UnQieceds/$elon 3 SRR P ADYENS BHE Ie!sfandl bABEIGHEBARY | ST 1 ane
N- (bgt as am neeiméybyysinpsgam@raniidplopiiside, que, | e tri et hoxysil ane :
N- net hyl - garergiéthonysiiegr gapwriataginebutyliue, l e trindthoxysil ane
N- et hyl - ganrietriéthexysileneogeynimaguninopdniyledi met hoxyndt hyl si | ane
N- met hyl - garerdiéthoyméibrishianel dagpme-aminepreliylibhoxymet hyl si | ane
N- ( N- Bt hy| - difthoxdinideneigpmpa-gainersonalidumopr opyl i que, at |e
di nr t héky net'hgifheyridayisienegammaaaiteriensiicspy| ) - N- met hyl - ganma- ami nopr opy!l i que.
30 12. Un (it titaoxerhenyisipnedela-gminobifigkeat  ons 1 a 11, dans | equel, avant
deitre ms gn% té?ﬁ‘i’ggi".’%ﬁ'@c,de'l"éf’!@@’ Yi9helde silane, le sable de ré6cuperation
est’ forng o R FEYHIRIe dotecaminebudiBye brinitif, la quantit6 de sable
primt J P U rde8 eioﬁ ?&Lr(dﬁah% é’ 59 ,:é‘rks%oe %tllgg}lvlilero sé?o' o na io'i ds d-u pot ds
Lot al (i Mol a e il ke Lo, e Sotemierstiogh’ 36 i3 tn-
procede sel Qilim@ndgHBRAN-amn BmnprodiABSm P B! ange de sable primi tif
et de sabl e ig@msReG\RERASIARIN-GOERMEA yE%ar?(ﬁwé»arﬁﬁop afgﬁaup,m ds de sable
primtif. 1l wiéoxpsilaRNAsHRgaAMA-anih@YRPugat i on ou |l a revendi cation 13,
dans | equel I1d #Eimaidxpsige MsthygarhmSamiaspdpdie,avec | a sol ution de silane par = -
| " appl i cat i dndimétoexymthysiige NImétha-gamrhalénindpropRigsd,| ane ayant une 40
~concent r at i dadidéhayhétngsilghe N-OI-étEI-53ta-ahisiéthpipyaiansanindp@piigicetde | a sol uti on.
15. Un pr oc dakmébdxpméthydsianediy@ardme ainaprpyltN-eéthi-gachmiaaminegromtiquePar t i cl e f or.me
a partir du sable de recuperation est une fornme de fonderie obtenue en -
‘mdl ang®ant? |UB peosfrécselon lasaevapriications dri 115 dans dequel, dvent wiSiremipeencrontsetlabes I sdlutiod i f
et de sabl e 99&1e% da g5l ge risHPdration st formd,preunqudiange evec desableprinitf lacuanits| dezsalle de
45 r6si REM }Fﬁbm"zgu%e %I;E nvirprLT %t ot @pvirp BB PR RPidndr Rpids dota) S mélangecle spleant |
'16. Un pr oc8YRYMSS AR fRbleLle #Peation 15, dans lequel le liant de resine .

o A BB SRR A B i

presence d'un ‘ester. "@8 (ﬁd n pr8r(': SoPORPTS " evendi cat i on 16, dans

l'equel | :ﬁg_gmprog&léquﬁﬂa$§rgmﬁonQ§Bu BELRAdIAENS, RAL mque‘ B $ndla Setde%plgé’e b &ifact
esters d' ackwgSia CRlueh< ¥ |sA8 Spar | 185Dl ANES %Iaﬂﬁega‘ﬂhé:“éﬁ?loﬁ oUSiHa d@{laﬂ{"gﬁes de

OUX- Clo. 18 conlchhtrRtion @6 €ifins @4 10 12859 o 6 SdiddisGak b8 3o Boltich/: dans T eque a
r&si ne phenolique conprend |l e produit doe 55 réaction d' un phénol et
d' un for mél U6hyaédé selon tea ppe@EnticqitrGnol ¥ figr daas dejyidarRBMBmMES 3 Eptktr Bdulsableldeet 1
A 3, condengeupéation esh usd ahe decongerie abioriue len mysthingdast lel @alj e BSBipdrationl thiny du &
de sodi um Mmélkagadrdet sabidepriitif ki dasable dberécupérhtiongeitd 3l @ne quantité ide 1i3Sn d'urBRAnDde336
533 B14* C régine phénoligue afazlinelgh emprocsdalt awdureisserhent dy iemendi cati ons 15 a 16, dans
| oquel le liant de r6sine conprend une sol ution _

16. Un procédé selon la revendication 15, dans lequel le liant de résine comprend une solution aqueuse

d'une résine phénolique qui peut durcir 2 température ambiante 2 I'aide d'un agent de durcissement _
fonctionnel en présence d'un ester. .

50

17. Un procédé selon la revendication 16, dans lequel I'agent de durcissement est sélectionné parmi les
lactones, les esters d'acides carboxyliques, les carbonates organiques et des mélanges de ceux-ci.

18. Un procédé selon les revendications 15 & 17, dans lequsl la résine phénolique comprend le produit de
85 réaction d'un phénol et d'un formaldéhyde & un rapport phénolAormaldéhyde compris entre 1 & 1 et 1
a 3, condensé avec un alcali comprenant I'hydrate de potassium, I'hydrate de sodium, I'hydrate de

lithium et des mélanges de ceux-ci. '
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‘agletise d' une r6sine a base de phdnol - f or mal d6hyde alcattmedans—taquet+

(i) la teneur en soildes est conprise entre 40 %et 75 _
nol ecul ai re moyen en poids (PM ER038©83¥BE entre 500 Hmﬂ”mllﬁuﬂ “ﬂI
(liH) l'e rapport nolaire formal dehyde/ phenol est conpr 3 A
1, (iv) le rapport nolaire alcalil/ h6no| est conpris entre 0,2 &1 et 1,2 &
1. (v) M aH”b%[P‘Pédfjf?"Pﬂ @ "E’Uﬁ’gﬁ ﬂ‘? flang doapel le; l‘ﬁfﬂ fhesipe HW%{Fé'"Gém“m" _
pot assi umaét'euF n '”T’%? B‘fdﬂﬂcﬂﬁe pergiaakgitit-eni r opti onnel | enent

un silane &Y ? % 4t o °" oSS eb q Pé)t ti on aqueuse de

_ : e pol smo cudlr s mpns entre 500 e

rsine, et g s 300 ";L{fu fg{) Anﬁ§¢°91etea°§hpferat“gre&a”b' ante
_S alde e f | F |p n est s formds Ipar i
‘d-acides cay H@c"o n |' R at e&&% é(@r( &Q&Lssmélﬁxbesde actones - -

de falble qu)d§st #S t%&rﬁéﬁur%ﬁﬁ&ﬁe@é}ﬁéﬁi url Slamt 3 ¥eisBh 8650516 a b9 %JEPBMH d@chone,
| a capr ol acsaitRn afiou Jdek rémbages de ceux-ci. 15 20. Un proche solon la

revengi cat i i) 13 %sin€ dtutcREEBRI 2 toinpératire bABIAHE 3 EaideSd fordates @3lcoyledOPC, Bestarst e
50 % et 75 Ygatiques 1dr@ésdipdair atiéssUdatiokyliqus®\0ed € @adedmonoMNBY) paiicodls) P K6 S
entre 700 etac2B3CGe féible pYidd moléaulpipcdmpranbra il i@styiradactvné, deeprypladopine i tapetttosso pr i S
entre 1,2 asetldeeméRngdsge teuxci.v) | e rapport nolaire alcali/phenol est conpris
entre 0,6 &1 et 1,2 a 1. 20 V> 21 Un proc6de solon | es revendi cations
1 a 29, 2?5&#@'?"8@15%!““’69‘@8@3?9@0@@ dane o l’l‘il*atlon provi ent de noul es ou noyaux
de fonderie® 'zfnewﬁ@s%»geg@mpmea" %ﬁgé”r%-a une resine dans |e procéde

des di p8H§ mgléculaz mo %@ans entre f d
| granlrjf\éspel ﬁalﬁ APROt & sfiﬂ' gl % f-; i g szﬁ'ggd 82ee;|b§| ne au
a U

nmoyen, d' un é%rtapqg re %a"ﬁpl rCi ssabl e en presence d' un
eskt_,er { e

o anul o2t (P RBEL B é’e"ﬂe'es ; fohdesufte ?%ﬁ%ﬁ%ﬁ%s%'e e Bl oifibs
. base du p0|ds du sab e de r6cuperat|on d' une solution de silane ayant une

concent sRtung Rofisosiibd 2 lafher 2 UndrediftDdare Rlprockds RAI&vortitaltdb 4% HCcdniprentht'dli i ON
de sid ane saidge toAdbE lgtafulaid Qui a 6t faghrik eh @nd RinveAIRb 2d'8Id6 BUAELEERY Alf héyan aTh

S6l ect i onment jga résine GRshoffb MRS dMEIGEANG §hl PBsdaed aur &er, [lidSsépdré] Ué caB fambienX et
des ml angesulee s@usmarit libratcog fipnuies ¢l satreis & I'bplidatonmel 0005361 h 1 Atk en fdids, sur

R Si (OR) 3,la bdsp diRpoidssdu sahlecple oénupération. aliuné delution G2 silBneSayhrt uae cencettratiop ele aitmelo
epoxy, rrerdtﬂatabtédoogq spc ladpaseydu paids-felie solbtionl de silane dapsllaguele al kyl am no G - Cs, -
ami ne al ky ahie solyanCde Cefte salutidnrept sélecion®&Payni deb selvants orgeniayes lelai@s.-des liquideR
peuvent 8tr aquercet dasypdlanges dppeux-ciiet i ff 6rents et sont sdl ect i onnds arm
les gr oupes(bél'ec‘f‘b' eea bf‘?’@g'eé‘t""%}%dﬂl RSiEQR0B RS a4 I9f°HE° flepyviidine 00 &J’E)I ate

G -06 ; oud Qe%% gggx@f@m h ’% x-'wr@geg 6*&5 ‘:]de 2
6nyl
%g‘af"f ¢ pa@u Lo v m% \ "o oi

Urrgst . 1 est
e oune™ nz @ﬁz ﬁ‘&?ﬁi};‘é}“%"ﬁﬁg@%ﬁ?ﬁ rlg% L\&JroLPe élgoglet&eco.aIB ot
ou.l. 23. féf (@Hz)%?(ﬁﬁ) 0 ba H%ststfi‘u oﬁ‘mbngreﬁmr' Giafas, W?eJt@E%i’Srz'd’u g0l on
Na/r gyendi Cat sl greupedBide EAGH R L uh A Grospalalébyi 08, -6t ki@l 2 dane
concentration d environ 5 % & environ 90 % en poids du silane. 45 24. Une
CONMpPOSi 234. e serhmEitidnccompiéadntlirCsble @ranulaire @ fdnderie @M6IE revéridication 23, datkiaguelleagiuel | e
| e si | ane salstion ¢ eilase a préercamcentratiort d'énvirdniSO% Y Shtiam 80 Paampeidada sieq opyl i que, | e
tri-dt hoxysi | ane gamrma- am nobutylique, |e tri6thoxysilane

gamres a#h- iop cermiasitienuesion5g revendicetion 8t dydx yavendieption B adass dpaualie Imstiarcost o i que,
l e di~t hoPy'm'h |'si | ane gama- ami nopropylique, |e diethoxyph~nylsilane
gama- ani RPNV siaRsgamma-ainoprRYigHShdny | si | ane del t a- ami nobutyl i que, le

di et hoxym"ettﬁ T“%‘V?"%[}?éiaﬂé‘ﬁ’@@'“a'?ﬁyﬁ%ut yI i que, et 55 | e di dt hoxydt hyl silane
del t a- ani M g}’?' ammg-aminpRo i tion solon la revendication 22 ou la

r eveffdi ca e - flane) 95 'B%F'P'BWI' V'é‘l“? ‘ane est

i hoxyét ylstlane gam a-aminopropylique,
le diéthoxyphényisilane gamma-aminopropyliqus,
le diéthoxyphénylsilane delta-aminobutylique,
le diéthoxyméthyisilane delta-aminobutyliqus, et

§5 le diéthoxyéthylsilane delta-aminobutylique.

’ O

25. Une composition selon la revendication 22 ou la revendication 23, dans laguelle le silane est
sélectionné parmi ;
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skle€tionnd parm: 40 EP 0336 533 B1* C L M S* le tridthoxysilane . -
N- (gamma- am nopr opyl ) - ganma- am nopropyl i que, |e trinethoxysilane :

- N- (ganma- ani nopr opyl ) - ganma- ani no@Pdp§RE &1 | e di ndt ho

N- b8t a- am nodt hyl ) - gamm am nopr oI ylique, le triet hoxysﬂ“ﬂ"ﬂ“ﬁ““]‘lﬂ”“l
N net hyl - garrrrtxar le tri m—t oxy5|

t
N- et hyl - ga 3"“" p°pH'?
N ety - ga gka azqg -y Fitbin W@g Xéht‘%i'
(N-net hyl . Q,_ R |l e
di met hgxym-, ng)) N- net hyl - ganma- am nopr opyl i que.

00 26. Une q‘@&mgﬁdx ﬁ,&ﬁ‘y,sﬁ%% tﬁys;. 5,@,}(@ hdprbyidls 22 a 25 conprenant en outre
jusqu' a 80 96 AhR6tHAPh@NRIANGIN-NEmétd obtd-Ban B ARG ntaldhoBdbylitue] &S
revendi cat i & @méHoximélhyisilahans(grati@hihdpropAEN -G tALafmadRin6iePyiqueS6 provi ennent
de sable qui a 6t6 fagonn4 en une forne liie a |'aide de r6sine au noyen
~d' une re5s260e&ing bormpositicn selodles eeivendieatio 225 25-co@mprenadhervauite JiSHSArad % eaisdblsiptimitien
granul es a ecoul enment libre ayant une alcalinit6 15 residuelle. 28 Une -
conposi t i n UseFampositon selow lep diverdications 222926, daE laquilin dos |graquies decsabie ussirevisnaant de
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