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- These devidmagsizan be mounted in fixed positions on the cyllndrlcal hous- 25
Ing, on the stator rings, on the rotor rings or on the central rotatable
shaft. “heexMpPap$ ng action may be directed at the top and bottom si des of
the stator and rotor rings, at the outer wall of the rotatable shaft or at
t he i nner waPévewf ERIK@TEriypesiofiRyoduttivers prepkled with acogtinueysalocessing redelorarcesrding ta the
type of scimepiongoresdly ghamctegzeddnthe follewingdata way of positioning in the reactor
one nagmmﬁsh to elect. The reactor may al so be provided with neans for
-injecting additional reaction conponents. 30 It will be appreciated
that the use of the reactor according to the invention is not restricted to
+ advanci ng of epoxy resins. For exanple the reactor could be successfully
applied in other polymerization processes. The overall chem stry and the
processgs paraneters for advanci ng epoxy resins in the novel reactor are in
principle not different fromthose known in the art, c f. the literature
ref erences quoted above. There is anple choice of known catal ysts, reaction
tenperatures and exotherns, nolar ratios of reactants, period of reaction,
35 as well as desirable nolecular weights of the advanced final products.
Thanks to the inproved honogeneity of the residence tine of the mxture in
the novel reactor of this invention one can achi eve an excel |l ent nol ecul ar
wei ght distribution and product qualities of a consistency not known
before.
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Number of stages 8 13\’/\2‘“
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heated 1o a | TH11806X,pel of product wid<ord ol 8{ iy, an
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had an EGC ofasARiutealMilrihd@e reactibhhs tlxiufe wds alined Racka température BRIT0 45 TR veduitkg)
and/a MAD  Oproducthad aki GTofE6Y tutllifkg, hQRSHoNETMN @hteft 606k CHanASMRGIARY BdaMWILY of 1.02.
char gi ng t hedyAdZEKOTREI1008 typslot¢idiet Wairermred bjDENarging tha resetogith EPHWIOTE-1001 abd BRP and
180 ppm t ri nipelwpigbtmtio ofis.saeid 160 prkeripahi@)mopmnatiioide (TMAR)sablys Fhe teedstonkaeas pree -
: heated to 136 °C, the intake flow rate was 0.063 kg/min and the total residence time was 135 minutes.
During the reaction the mixture was allowed to reach a temperature of 178 °C. The resuiting product had
45 en EGC of 405 mmol/kg, a phenolic OH content of less than 7 mmol/kg and MWD’ of 1.01.
e) An EPIKOTE-1010 type of product was prepared by charging the reactor with EPIKOTE-828 and DPP
in a weight ratio of 1.89 and 400 ppm of TMAC. The feedstock was preheated to 115 °C, the intake flow
rate was 0.063 kg/min and the total residence time was 210 minutes. During the reaction the mixture was
allowed to reach a temperature of 184 °C. The resulting product had an EGC of 335 mmol/kg, a phenolic
50 OH content of less than § and a MWD’ of 1.00.,

Claims

55 1. Amultistage reactor comprising a cylindrical housing provided with inlet and outlet apenings for cocurrent
flow of liquid reactants and product, a series of stator rings mounted on the internal wall of the housing,
a series of rotor rings mounted on a central rotatable shaft, each internal volume between successive rings
defining one stage, the stator rings radially overlapping the rotor rings such that relatively narrow slits
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char gi ng t H‘éa‘F‘éQGPB FC \M‘et 'FF”EIﬂW(QﬁE""F 0068 kalmin and ‘heF_‘EE residepcetime yag |1?§<3ﬁ§:a%d
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the total m a we| 00 ppm of TMAC. The feedstock was preheated to 115 °C, the intake flow
rate was 0.063 kg/min and the total residence time was 210 minutes. During the reaction the mixture was
allowed to reach a temperature of 184 °C. The resulting product had an EGC of 335 mmol/kg, a phenolic

50 OH content of less than 5 and a MWD’ of 1.00.

Claims

85 1. Amultistage reactor comprising a cylindrical housing provided with inlet and outlet openings for cocurrent

: " flow of liquid reactants and product, a series of stator rings mounted on the internal wall of the housing,
a series of rotor rings mounted on a central rotatable shaft, each internal volume between successive rings

- defining one stage, the stator rings radially overlapping the rotor rings such-that relatively narrow slits
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135 M nut’es. During the reaction the mxture was allowed to gﬁ | '
tenperature of [err]. The resulting 40 product had an E mmum"m"ll””"l
mmol / kg, a phenolic OH content of Ep9asét2am11l5 mmol/kg and a M of =T s
d) An EPI KOTE- 1008 type of product was prepar ed by chargi ng t he reactor

wi th EPI KOTE- JrQé?} é#: IJCW tmL er' Il'o? o in ﬂg eggwrnng an the
trinethyl ammggga b bdhfral ﬁ\sgagn 3 lengt icSor e 3 f

[err], the ingai@al bst%&nw@sia AL b P ol e
was 135 ninutes. During the reaction the mxture vvas a ovved to reach a

t enper ag urz K redatar bg claimhéttin claisig| th whigh the eatlol W iéitdin 3lSto 8. en EGC of 405
nmmol / kg, a phenolic OH content of less than 7 mol/kg and MAD' of 1.01. e)
An EPI KOTE310M18adtay ﬁ%c'%!meddv aﬂmdt"f %oéfsmmhéwﬁferaa'w"'ehqﬁgqhﬁ&% o AQter1890 1y t h
EPI KOTE- 8 a V\BI m.of . TVAC...Th

f eedst ock g/agl{]rﬁ ce(hea‘f| 'Hecp" ar[yerr fc‘%i"ﬁq t°é i} %% °6'\‘/'ler’°éf’f£%%s 'sﬂbﬁtgge'k"z/a lr1ng$n0 and
the totel §e$£%3s&léuﬁ&lnﬁ\&%ogé&d§hﬁ%lﬂt@$ mMHhILﬁQmHtﬂ)zrt@@Témon the mxture
was allowed to reach a tenperature of [err]. The resulting product had an
EGC 0f 3358.nTfokddiay as elaipérin iy cpe B3laims 1 to Gth whichtthedistanice babween tieztatds rivgs @ndthéA\D
of T700. d almrrwﬁsina&aldwcmml&atbaﬁg\g react or corrprl sing a cylindrical

housi ng provided wth inlet and outl et en cocurrent fI 0

'V qui d et fiEerine P Pteetien s el AU S OTEB SR Aoy e

i nternal wal I° ousing, a series of rotor rings nounted on a central
rotat abl e §hafgrocefAbrRavandiny dﬁ%}mxvgérﬁbﬁﬁxdlﬁ%o%ﬁéhs%&ﬁﬁoﬁ%ﬁd%ﬁé%ééﬁ an b,l;ggafone
stage, the stird @4ims1-89s radially overlapping the rotor rings such t
relativygly narrow slits 4 remai n between the rotor rings and the |nner
wal{_sof the housing and between the stator rings and the outer wall of the
central shpdténtamspriich®l its having a length (L) to width (W ratio of from3
to 12, the distance in axial direction between the stator and the rotor

ri ngs bei nfy |Mehgpbfigar Raakto/miteinenpzylindrischemcGebiuse.gias it Eintad- und Agsieddffauhgen filr dei ch
the ratao L: \@l¢ichstrampren BlsgigenRe@ktarBlen yundPeadutitery eines Refheionarider innenwaridded Gehduses | n
whi ch t he i ntreantiesten Hlgtogrifgenaind einas Reike vap auf pigerzengpien drehbaren WellymontiertemRotergiugen
as cl ai med i ryemelen ish wobs jedasinpiyoipmenzwischen quigipander folagrden Ringriveing Stuledatiniart, die | n
bet ween 12 arﬁ!atﬂdﬂgefb R°8f""§l€ %%{EQ ‘&Pr'aagencva&.vmmlswma h'a?\%sﬁ!ﬂ"zwmd nRy 4,
in which L |§r°a[' % "5‘8 ’Z‘f@ Eﬂz‘?ﬂ'
clains % to Ghiltge an 7 59' Srlh % T1 HBRY 98¢ or
rings in axiaferefsieR Tla’(‘fﬁer gfwésﬁ Yol r5"" e",5° Hﬁ’ﬁ"ﬁ 001 Skess for

the preparfl i iakibHnaéh AHbUCHES, b& weISHEMQIE Gor hiithiS B:whewistith BB und 8 béiagl Med | n any
one of the clains 1-6. 8. A process for advancing an epoxy conpound in

cont i nygus3.r eReaktbramch Ansruchelder@r bebigelahbra Hawsduhenvoluaaryjedem Stufezwis¢hen €0 unil AG001bes.
20 Patentansprégehe 1. Mehrstufiger Reaktor, mt elnemzylindrischen

CehAuse, das mt Einl af & und Aus] a@Bffnungen fO de (%I ei chstrom
von 1 Gast B TaaksaopheaR oorATePrCHR N W e MEPIEom Ston aviocten {2 SO Rohes

des Gehi usgs gmihd b e %‘eﬁ&r@{%éﬁ&g%ﬁ AW EiraR ZWE iR o, H%Ehd%%n?de@%%el i edes

- zeéqur algn drehbaren Welle nontierten Rotorringen versehen | st

| Nnenvol unen Resaktsithiaehvinamided Anspaibae 1 bis 5 sidkaichdn deg/Alistand misclindéeStatafringen endden di e
Statorringe diatoritgbmoin akisig®ichtidg aumirgiest W eetragbpen, daB verhfiltnisnfilig
schmal e Schlitze zw schen den Ro- torringen und der |nnenwand des Gehauses
“und zwi schén 'fféﬁ‘f‘“‘&f"&'feﬁWﬂfwggﬁ"’dﬁﬁteﬂ{!ﬂgﬂﬂm'ﬁﬁ" Yerbigdupa unigs Verwendupg sipesRegly| | o
freibl efben, OfF8%ReBYRAFAIBIEITB-angen(L)-zu-Breiten- (W-Verhal tnis von 3

bis 12 habgn VRGeSl Lunf BIRGRE eidel E@&&Id@érﬂﬁdu@ {5 3 Wt e HiEHRG ReakaGh I§teﬁ|LthR|'eal&U?d

den Rot or r I NgRk, &teRAfRF Aipracnd/lest . Reak nach Anspruch 1, bel
das Verhalltnis L:Wzw schen 3,3 und 8 betrflgt 35 3. Reaktor nach

Anspr uc}; 1 oder 2, bei welchem das |nnenvol unen jeder Stufe zw schen 10 und
10001 be- Révegitlicadons Reakt or nach ei nem der Ansprflche 1 bis 3,

bel wel chendl eAnzahl von Stufen zwi schen 12 und 60 betraigt. 5. Reaktor nach
ei nem der Angprrédotehe plusipurs étdges barportait arivartericylindviqeaivervu Godyarturesc'ddirdelet da sortie
betri gt. 40 pourun écoulement co-courant de réactifs et de produits liquides, une série d’anneaux statiques étant
montés sur la paroi latérale du carter, tandis qu’une série d’anneaux pivotant étant montés sur un arbre
central, susceptible d’étre entrainé en rotation, chaque volume interne entre les anneaux successifs dé-
limitant un étage, les anneaux statiques surplombant radialement les anneaux pivotants de sorte que des
fentes relativement étroites sont ménagées entre les anneaux pivotants et la paroi interne du carter et

55
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6. TReaktor nach el nem der AnsprCche | bis 5, bei welchem der :
zwW schen den Statorringen und den Rotorringen In axialer Ri Chmmmﬁumullm”“l
AW betrig8L 7. Kontinuierliches Vepbatyeesiur Herstell ung ei ner polyn#res =
Ver bi ndung unter Vérmendung ei nes Reak- 45 tors nach ei nem der

Anspr ul he 1. f,e;ﬁFn}{ 9‘9&5 Qet b8 d@,a%,e St zﬁg%‘&q‘sﬂa,is@er
kontinuierli ur r laggtg e I‘Q?ngr &i[:m
50 Revendl caty s &t pi eurs et ages conportant
cartercylindrique pourvu d ouvertures ‘entree et de sortie pour un

ecoul engnt2.camaedtteartsl qierevendiqid dass I8 tevet@ication dLiatisledubieiapiinet, LW 8st d6 2,8 & 0.

d' anneaux statiques 6tant 55 nont 6s sur |la paroi |lat6rale du carter,
tandi s qu' lindngéactesr to ayerexandiaudrapdie savendetion(l. dephieds! Is yalumeinteng dechaguesiage |
suscepti bl e #serl@adMi%amne en rotation, chaque volune interne entre les
anneaux sugc [ ant
r adi al gere nf Fiﬁ\ c?emqgl m@é llanéntdjt ét({aHQ 1 d:%g anug ﬁesa}%g t?i}'iéontggg%r gﬁ“g @q‘\?;egvﬁ@nﬁd@
etroi bts sont n@nag es entre €s anneaux pivotants et la parol interne du
cart{ey et & un rédcteur tél qudv&eliﬁ’q:ﬂ déndtind4uédlcon@idldesretendications @ @ dahd 1edubld.lebi@s 0,92 et

| a‘paroi extaromsnde |'arbre central, |esdibts fentos presentant un rapport
entre | eur |ongueur (L) et |eur Iargeur (W de 3 A 12, la distance dans la

di rect i™n xjUsréacienttelaue wvendiavésiansd uag gueloengus des revppdicationn 1 & 6 dpagleautl|la dstgfcande
que W 5 2 entrsh'e% @ae%a'ﬁﬂw °‘!?ﬁB““PEW‘é’Hmt‘ﬁﬂ%“sdﬁa‘f‘F§°‘P%la’1'%h$‘f“d%°ﬂﬂde 1, dans

| equel le -} a ’aﬁu qﬁr la aéﬂ 'd’ u% co En%%ettglﬁ Ll?l)égc@egxl' tgl'“ﬁge
dans la reve %@k 1 nlc |nterne 8 ue etage est
de 10 g,1000 i reacteur te quo revendlque dans t' une quel conque
d es\rJev ends.c aInlpﬁﬁlsdél ponﬁ: IfinitidAaIen doRwjosd |épdx? pat@ndrBactich edicamlins dehe ubishdtstr @Ius »- 12
et 60. 5. Uweridimé tians l'urie@lielguquerdeseveniicpiionsdiad®s | ' une quel conque des

revendi cations | a 4, dans lequel L est de 0,02 A0,15 m 15 6. Un
reacteur tel quo revendl qué dans |'une quel conque des revendications | A 6,
dans | eguel |a distance entre |es anneaux statiques et |es anneaux de rotor
dans la direction axiale eat d au nolns 4W 7. Un procede en continu pour

| a preparation d un conpose polynbre, nettant en oeuvre un reacteur tel que
revendl que dens |'une quel conque des revendications 1 A 6. 20 8. Un procede
pour la finition d un conpose epoxy par une r6action en continu dans un
reacted? tol que re- vendiqué dans |'une quel conque des revendications | A
6. 25 30 35 40 45 50 55 6
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