
0 079 947 Description Precatalyzed epoxy resin compositions containing a
relatively low equivalent weight epoxy resin and a phosphonium compound
have been employed to prepare relatively high molecular weight resins by 5
reacting with a polyhydric phenol. US-A-3 948 855 refers to a process of
reacting a phenolic compound with a vinical epoxy resin to provide high
molecular weight epoxy resins in the presence of a phosphonium salt as
catalyst using a precatalyzed epoxy resin composition comprising an epoxy
resin having an average of more than 1 epoxide group per molecule and the
catalyst. The phosphonium salts are represented by the formula [err]
wherein R is independently an aliphatic hydrocarbon group containing from 1
to 20 carbon atoms or a 20 group [err] wherein [err] is an aliphatic
hydrocarbon group containing from 1 to 20 carbon atoms and Y is Cl, Br, I,
[err] or OH and Z is selected from a group of acids or esters comprising
phosphoric acid. There is mentioned that a prestabilized mixture of a
diglycidylether of bisphenol A, hydrolyzed diglycidylether of bisphenol A
and the acetic acid complex of ethyltriphenyl phosphonium acetate is stable
for 4 weeks at [err], that means without essential loss of epoxide content.
25     CA-A-893 141 describes a similar method and prestabilized
compositions are mentioned without any data on the stability. Such
compositions are subject to storage over prolonged periods of time and in
many instances, the composition looses its catalytic activity after such
storage at elevated temperatures, although in the US-A-3 948 855 it is
mentioned that the compositions should be stable. Loss of catalytic
activity results in an epoxy resin having a significantly different epoxide
content than expected from a ratio 30  of epoxy to phenolic hydroxy groups
as well as detrimental increases in viscosity. It is the object of the
present invention to improve the long term stability of the known
precatalyzed epoxy resin compositions at elevated temperatures up to [err]
with regard to the catalytic activity, the epoxide value and the viscosity
of the composition. This object is solved by a specific method of preparing
the composition. 35     Subject of the invention is a method for preparing
a precatalyzed epoxy resin composition containing a mixture of A) an epoxy
resin represented by the formulas: [err] 65                  .
X             X 2  



0 079 947 0 079 947 [err] wherein A is independently a divalent hydrocarbon
group having from one to about 8 carbon atoms, -0-, [err] 20 each A' is
independently a divalent hydrocarbon group having from one to about 8
carbon atoms; each X is indepentently hydrogen, bromine, chlorine or a
hydrocarbon group having from one to about 8 carbon atoms; n has a value of
zero or 1; n' has an average value less than about 0.9, preferably less
than about 0.2, most preferably from about 0.01 to about 0.15 and m has an
average value of from about 0.1 to about 4, 25 preferably from about 0.8 to
about 2. B) as a catalyst for the reaction between said epoxy resin and a
phenolic-hydroxyl containing compound whic is subsequently blended with
said precatalyzed epoxy resin composition a phosphonium salt which is
represented by the formula 35                       [err] wherein each R is
independently a hydrocarbyl group having from 1 to 20 carbon atoms or the
group R'Y wherein [err] is an aliphatic hydrocarbon group having from 1 to
20 carbon atoms and Y is Cl, Br, I, No2, or OH 40 and Z is a phosphate
[err] characterized by adding phosphoric acid to a mixture of (A) said
epoxy resin and (B) a phosphonium compound wherein the anion portion of (B)
is a bicarbonate, a halide or a carboxylate carboxylic acid complex, in a
molar ratio phosphoric acid to phosphonium compound of one to one to
stabilize the 50  precatalyzed epoxy resin composition. Another embodiment
of the invention is the method for preparing a precatalyzed epoxy resin
composition containing a mixture of A) an epoxy resin represented by any
one of the formulas (I) to (III) referred to above, and B) as a catalyst
for the reaction between said epoxy resin and a phenolic-hydroxyl
containing compound 55 which is subsequently blended with said precatalyzed
epoxy resin composition a phosphonium salt which is represented by the
formula [err] 65  wherein each R is independently a hydrocarbyl group
having from 1 to 20 carbon atoms or the group R1Y 



3    0 079 947 wherein [err] is an aliphatic hydrocarbon group having from
1 to 20 carbon atoms and Y is Cl, Br, I, [err] or OH characterized by using
a phosphonium salt in which Z in the formula mentioned above is a phosphite
[err] or a polyphosphate group or mixture thereof or mixture with a
phosphonium compound wherein Z is a phosphate [err] group and adding
phosphoric acid, phosphorous acid or polyphosphoric acid to a mixture of
(A) said epoxy resin and (B) a phosphonium compound wherein said anion
portion has been a bicarbonate, a halide or a carboxylate carboxylic acid
complex, in a molar ratio acid to phosphonium compound of one to one to
stabilize the precatalyzed epoxy resin composition. 20  The method of the
present invention pertains to an improvement in a precatalyzed epoxy resin
composition containing a mixture of (A) a relatively low equivalent weight
epoxy resin having an average of more than one glycidyl ether group per
molecule, which is subsequently blended with a phenolic- hydroxyl
containing compound. The improvement is evidenced by (1) after subjecting
said precatalyzed epoxy resin composition to a temperature of about [err]
25 for about 48 hours; (a) not more than 50% of the phosphonium groups
originally present in said mixture are deactivated; (b) the viscosity has
not increased by more than 30% of the original value; and (2) after
subjecting said precatalyzed resin composition to a temperature of [err]
for about 63 hours, the product resulting from its reaction with a phenolic
hydroxyl-containing compound having an 30 average of more than one phenolic
hydroxyl group per molecule, has a % epoxide value not greater than the
value obtained by dividing the theoretical % epoxide value by 0.9. The
hydrocarbyl group in the phosphonium salt having preferably from 2 to 8,
carbon atoms and the group [err] wherein [err] is an aliphatic hydrocarbon
group having preferably from 2 to about 8, carbon atoms. 35  Detailed
Description of the Invention Suitable relatively low equivalent weight
epoxy resins which can be employed in the compositions of the present
invention include those represented by the formulas (I) to (III) referred
to above. Suitable phosphonium compounds which can be employed in the
method of the present invention 



include those represented by the formula 40 [err] so wherein each R is
independently a hydrocarbyl group having from 1 to 20, preferably from 2 to
8, carbon atoms or the group [err] wherein [err] is an aliphatic
hydrocarbon group having from 1 to 20 carbon atoms and Y is Cl, Br, I, NO2
or OH and Z is a phosphate 0 [err] 60 group or a polyphosphate group.
Mixtures of such catalysts can also be employed. Particularly suitable
phosphonium catalysts which can be employed include, for example,
ethyltriphenyl phosphonium phosphate, ethyltriphenyl phosphonium phosphite,
tetrabutyl phosphonium phosphate, tetrabutyl phosphonium phosphite,
mixtures thereof and the like. Suitable aromatic hydroxyl containing
compounds which can be reacted with the compositions 65 prepared by the
method of the present invention to prepare epoxy resins which are
relatively high in 4    molecular weight include, for example, those
represented by the formulas: [err] wherein each A, X and n are as defined
above. 10    Particularly suitable aromatic hydroxyl-containing compounds
are the bisphenols such as bisphenol A. CATALYST A was the reaction product
of a 70% solution of ethyltriphenyl phosphonium acetate-acetic acid complex
in methanol and phosphoric acid in a molar ratio of one to one. The
resultant product was diluted to 30% by weight with methanol. CATALYST B
was the reaction product of a 70% solution of ethyltriphenyl phosphonium
acetate acetic acid complex in methanol and phosphoric acid in a molar
ratio of one to one. The by-product acetic acid was removed by
recrystallization from methanol. The recrystallized ethyltriphenyl
phosphonium phosphate was then diluted with methanol to provide a 30% by
weight solution. 20 CATALYST C was the reaction product of a 70% solution
of ethyltriphenyl phosphonium acetate-acetic acid complex and 118%
phosphoric acid (polyphosphoric acid) in a molar ratio of one to one. The
resultant product was diluted to 30% by weight with methanol. 



25 CATALYST D was the reaction product of a 70% solution of ethyltriphenyl
phosphonium acetate-acetic acid complex in methanol and phosphorous acid in
a molar ratio of one to one. The resultant product was diluted to 30% by
weight with methanol. CATALYST E was the reaction product of a 70% solution
of tetrabutyl phosphonium acetate-acetic acid 30 complex in methanol and
phosphoric acid in a molar ratio of one to one. The resultant product was
diluted to 30% by weight with methanol. COMPARATIVE CATALYST F was a 20%
solution of ethyltriphenyl phosphonium iodide in the methyl ether of
ethylene glycol. 35 COMPARATIVE CATALYST G was a 30% solution of
ethyltriphenyl phosphonium acetate-acetic acid complex in methanol.
CATALYST H was the reaction product of Catalyst F with phosphoric acid in a
molar ratio of one to one. The 40 resultant product was diluted to 30% by
weight with methanol. CATALYST I was the reaction product of ethyl
triphenyl phosphonium bicarbonate with diethyl phosphate in a molar ratio
of one to one. The resultant product was diluted to 30% by weight with
methanol. 45 COMPARATIVE CATALYST J was a 70% solution of tetrabutyl
phosphonium acetate-acetic acid complex in methanol. EPOXY RESIN A was a
diglycidyl ether of bisphenol A having an average epoxide equivalent weight
(EEW) of about 188. 50 EPOXY RESIN B was a diglycidyl ether of bisphenol A
having an EEW of about 189. EPOXY RESIN C was a mixture of 85% by weight of
Epoxy Resin A and 15% by weight of an epoxy novolac resin having an EEW of
about 181 and an average functionality of about 3, the resultant mixture
having an 55  EEW of about 192. EPOXY RESIN D was a mixture of 98.5% by
weight of Epoxy Resin A and 1.5% by weight of the hydrolysis product of the
diglycidyl ether of bisphenol A and an EEW of about 188 prior to
hydrolysis; the resultant mixture having an EEW of about 192. 60 65 5    



0 079 947 HEAT AGING The storage stability of precatalyzed epoxy resin
compositions was provided by placing the following compositions in a [err]
oven for various periods of time. 5      300 g epoxy resin 12.5 g xylene
0.313 g catalyst (solvent free basis) The epoxy resin, catalysts employed
and results, active catalyst remaining, are given in Table I. 10 ACTIVE
CATALYST DETERMINATION 1) 0.5 g of precatalyzed resin is dissolved in
methylene chloride and brought to a 25 ml volume; 2) a 5 ml aliquot is
taken, to which 15 ml of methylene chloride and 1 ml of 0.1% aqueous
solution of methyl orange indicator are added all in a 2 oz. bottle; 3)
this mixture is shaken for one minute, then allowed to 15 stand for 5
minutes; 4) a 10 ml aliquot is then taken and filtered into a Klett tube,
which is placed in the Klett calorimeter. The colorimeter measures the
color intensity which is directly proportional to active catalyst
(phosphonium cation) levels. Catalyst concentration is then taken based on
the PPM active catalyst per Klett unit. 2o ADVANCEMENT AFTER AGING 1) After
the aging period, a new EEW is calculated; 2) bisphenol A is added to
theoretically provide a final product having a 3000 EEW (1.43% epoxy); 3)
the n-butyl ether of ethylene glycol is added to bring the system to 85%
solids, with this dilution, system should reach 1.27% epoxy if no solvent
is lost. The epoxy resin, bisphenol A and n-butyl ether of ethylene glycol
are added at room temperature and heated at 25 2-[err]/min. to [err] where
the heating means is cut off and the system allowed to exotherm. The resin
is cooked for four hours after exotherm to acquire the finished product. 30
35 40 45 50 55 60 65 6 



0 079 947 [err]    0 079 947 [err]    [err]    0 079 947 Claims 1. A method
for preparing a precatalyzed epoxy resin composition containing a mixture
of A) an epoxy resin represented by the formulas: [err] wherein A is
independently a divalent hydrocarbon group having from one to about 8
carbon atoms, -O-, [err] 50 each A' is independently a divalent hydrocarbon
group having from one to about 8 carbon atoms; each X is independently
hydrogen, bromine, chlorine or a hydrocarbon group having from one to about
8 carbon atoms; n has a value of zero or 1; n' has an average value less
than about 0.9, and m has an average value of from about 0.1 to about 4,
and 55  B) as a catalyst for the reaction between said epoxy resin and a
phenolic-hydroxyl containing compound which is subsequently blended with
said precatalyzed epoxy resin composition a phosphonium salt which is
represented by the formula [err] 



0 079 947 wherein each R is independently a hydrocarbyl group having from 1
to 20 carbon atoms or the group R'Y wherein [err] is an aliphatic
hydrocarbon group having from 1 to 20 carbon atoms and Y is Cl, Br, 1, No2
or OH and Z is a phosphate 0 [err] 10  characterized by adding phosphoric
acid to a mixture of (A) said epoxy resin and (B) a phosphonium compound
wherein the anion portion of (B) is a bicarbonate, a halide or a
carboxylate carboxylic acid complex, in a molar ratio phosphoric acid to
phosphonium compound of one to one, to stabilize the precatalyzed epoxy
resin composition. 2. A method for preparing a precatalyzed epoxy resin
composition containing a mixture of 15  A) an epoxy resin represented by
the formulas: [err] 55 wherein A is independently a divalent hydrocarbon
group having from one to about 8 carbon atoms, -0-, [err] each A' is
independently a divalent hydrocarbon group having from one to about 8
carbon atoms; each X is 65 independently hydrogen, bromine, chlorine or a
hydrocarbon group having from one to about 8 carbon 1 1    0 079 947 atoms;
n has a value of zero or 1; n' has an average value less than about 0.9,
and m has an average value of from about 0.1 to about 4, and B) as a
catalyst for the reaction between said epoxy resin and a phenolic-hydroxyl
containing compound which is subsequently blended with said precatalyzed
epoxy resin composition a phosphonium salt which 5  is represented by the
formula [err] . wherein each R is independently a hydrocarbyl group having
from 1 to 20 carbon atoms or the group R1Y 



15 wherein [err] is an aliphatic hydrocarbon group having from 1 to 20
carbon atoms andY is Cl, Br, I, No2, or OH characterized by using a
phosphonium salt in which Z is the formula mentioned above is a phosphite
[err] or a polyphosphate group or mixture thereof or mixture with a
phosphonium compound wherein Z is a phosphate 0 [err] 30 group and adding
phosphoric acid, phosphorous acid or polyphosphoric acid to a mixture of
(A) said epoxy resin and (B) a phosphonium compound wherein said anion
portion has been a bicarbonate, a halide or a carboxylate carboxylic acid
complex, in a molar ratio acid to phosphonium compound of one to one, to
stabilize the precatalyzed epoxy resin composition. 3. The method of claims
1 or 2 characterized by using as the epoxy resin a diglycidyl ether of
bisphenol 35 A having an average epoxide equivalent weight of from about
175 to about 195 and as the catalyst ethyltriphenyl phosphonium  phosphate,
ethyltriphenyl phosphonium  phosphite, ethyltriphenyl phosphonium
polyphosphate, tetrabutylphosphonium phosphate or mixture thereof. 4. The
method of claims 1 or 2 characterized by using as the epoxy resin a mixture
of a diglycidyl ether of bisphenol A and a phenol formaldehyde epoxy
novolac resin and as the catalyst ethyltriphenyl 40 phosphonium phosphate,
ethyltriphenyl phosphonium phosphite, ethyltriphenyl phosphonium
polyphosphate, tetrabutylphosphonium phosphate or mixture thereof. 5. The
method of claims 1 or 4 characterized by using a phosphonium compound
wherein said anion is an iodide or an acetate acetic acid complex. 6. The
method of claim 5 characterized by using a phosphonium compound wherein the
cation portion 45  of said phosphonium compound is ethyl triphenyl or
tetrabutyl. 50 55 60 65 12    0 079 947             1 IIIII1 il1111111lS  *
Patentanspruiche 



1. Verfahren zum Herstellen einer vorkatalysierten
Epoxyharzzusammensetzung, enthaltend eine Mischung von A) eines Epoxyharzes
der Formeln: / I  IS  0 ( Ir                      H-C-C-C-O
0-C-Cl-C-H ,5~~~~~~~~ ~ (11  H2 C - Ht ( ) -           H2-      H C 20 0
X 30~~~I ( I I     H2C-CH-CH,2                      { (A)    C2 CH2 CHH2
'5O                                    O 40                     X      0
(A             X-H-H-H 45                                   0          0
0 11    11   11~~~~~~~~~~1 *~~~ 11 30 40             x              x
xx ist jdese A' s unabhangig voneinnder eine zweiwertige
Kohlenwasserstoffgruppe mit 1 bis etwa 8 45                          ~
~~~~~0      0              0 50~~~~~~~~ int jdene  A' s unabhaingig
voneinnder sine zweiwertige Kohlenwasserstoffgruppe mit 1 bis etwa 8
Kohlenstoffatomen, jedes X ist unabhangig voneinander Wasserstoff, Brom,
Chlor oder eine 60                              R~~~~~~~~ 50
Kohlenwasserstoffgruppe mit 1 bis etwa 8 Kohlenstoffatomen, n hat einen
Wert von 0 oder 1, n' hat enen Mittelwert von kieiner als etwa 0,9 und m
hat einen Mitteiwert von etwa 0.1 bis etwa 4, und 55 8) als einen
Katalysator fur die Umsetzung zwischen dem Epoxyharz und einer phenolisches
Hydroxyl enthaltenden Verbindung, die anschliessend mit der
vorkatalysierten Epoxyharzzusammensetzung gemischt wird, ein
Phosphoniumsalz der Formel 60                                        IR
65__ 13   



I .1II 1c 11(1111111 1(1111(1111   ( )A 0 079 947 in der jedes R unabhangig
voneinander eine Kohlenwasserstoffgruppe mit 1 bis 20 Kohlenstoffatomen
oder die R'Y-Gruppe ist, in der R' eine aliphatische
Kohlenswasserstoffgruppe mit I bis 20 Kohlenstoffatomen ist und Y Cl, Br,
1, NO2 oder OH ist und Z eine Phosphatgruppe der Formel 5
0 11 (-O-P-OH), OH J0 ist, gekennzeichnet durch Zugeben von Phosphosiure zu
elner Mischung von (A), dern Epoxyharz und (B), einer
Phosphoniumverbindung, in der der anionische Teil von (B) ein Bicarbonat,
ein Halogenid oder ein Carboxylat-Carbonsaurekomplex ist, in einem
Molverh3ltnis Phosphorsaure:Phosphoniumverbindung von 1:1, um die
vorkatalysierte Epoxyharzzusammensetzung zu stabilisieren. 15     2.
Verfahren zum Herstel7en einer vorkatalysierten Epoxyharzzusammensetzung,
enthialtend eine Mischung von A) eines Epoxyharzes der Formeln: O H
HO 20  (Ir )                       HC -CC-0l   a             Il t l l )
N.H-CCC-C -,(                  0-CN-C-C-H         N H H H               H H
25                                      X              X ( H) C-CH-CH2{
(A) O--CH2-CH-CH2 30
OH 35                            x ~~~ x X ~      ~~ X' / I -        (~A)
O-n-CH--CrH2 40 xx 45 O              0              0 ([I I I)
CH2-CH-CH2  CH2-CH-CH2 CH2-CH-CH2 



I              I 50 x              x                x in denen A unabhangig
voneinander eine zweiwertige Kohlenwasserstoffgruppe mit 1 bis etwa 8
Kohlenstoffatomen, -0-, -S-, -S-S-, 60 O      0           0 -S-, -S-
oder-C; 11 65                                          0 14    1111 111111e
11111l 11111 Ill l liii r@- *   '                          0 079 947 ist,
jedes A' ist unabhangig voneinander sine zweiwertige
Kohlenwasserstoffgruppe mit 1 bis etwa 8 Kohlenstoffatomen, jedes X ist
unabhangig voneinander Wasserstoff, Brom, Chlor oder eine
Kohlenwasserstoffgruppe mit 1 bis etwa 8 Kohlenstoffatomen. n hat einen
Wert von 0 oder 1, n' hat einen Mittelwert von kleiner als etwa 0,9 und m
hat einen Mittelwert von 0,1 bis etwa 4 und s  B) als einen Katalysator fur
die Umsetzung zwischen dem Epoxyharz und einer phenolisches Hydroxyl
enthaltende Verbindung, die anschliessend mit der vorkatalysierten
Epoxyharzzusammensetzung gemischt wird, sin Phosphoniumsalz der Formel 70
R R-P-R  3 in der jedes R unabhangig voneinander sine Hydrocarbyigruppe mit
1 bis 20 Kohlenstoffatomen oder die Gruppe R'Y ist, in der RI eine
aliphatische Kohlenwasserstoffgruppe mit 1 bis 20 Kohlenstoffatomen ist, 20
und Y Cl, Br, I, NO2 oder OH ist, gekennzeichnet durch Verwendung eines
Phosphoniumsalzes, in dessen zuvor genannter Formel Z sine Phosphitgruppe
(-O-P-OH) 25                                          OH oder sine
Polyphosphatgruppe oder eine Mischung derselben, oder sine Mischung mit
einer Phosphoniumverbindung, in der Z sine Phosphatgruppe 



30                                          0 11 (-O-P-OH) OH 35 ist, und
Zugeben von Phosphorsaure, phosphoriger Saure oder Polyphosphorsaure zu
einer Mischung aus (A), dein Epoxydharz und (B) einer
Phosphoniumverbindung, in der der anionische Toil von (B) sin Bicarbonat,
sin Halogenid oder sin Carboxylat-Carbonsaurekomplex ist, in einem
Molverhaltnis Saure:Phosphoniumverbindung von 1:1, um die vorkatalysierte
Epoxyharzzusammensetzung zu 40 stabilisieren. 3. Verfahren nach Anspruchen
1 oder 2, gekennzeichnet durch Verwendung sines Diglycidylethers von
Bisphenol A als Epoxyharz, mit einem mittleren Epoxyaquivalentgewicht von
etwa 175 bis etwa 195 und Ethyltriphenylphosphoniumphosphat,
Ethyltriphenylphosphoniumphosphit, Ethyltriphenylphosphonium- polyphosphat,
Tetrabutylphosphoniumphosphat oder einer Mischung derselben als dem
Katalysator. 45     4. Verfahren nach Anspruchen 1 oder 2, gekennzeichnet
durch Verwenden einer Mischung sines Diglycidylethers von Bisphenol A und
einem Phenolformaldehydepoxynovolakharz als Epoxyharz, und
Ethyltriphenylphosphoniumphosphat, Ethyltriphenylphosphoniumphosphit,
Ethyltriphenylphosphonium- polyphosphat, Tetrabutylphosphoniumphosphat oder
einer Mischung derselben als dem Katalysator. 5. Verfahren nach Anspruche 1
bis 4, gekennzeichnet durch Verwendung einer Phosphonium- 50  verbindung,
in der das Anion Jodid oder sin Acetat-Essigsaurekomplex ist. 6. Verfahren
nach Anspruch 5, gekennzeichnet durch Verwendung einer
Phosphoniumverbindung, in der der kationische Teil der
Phosphoniumverbindung Ethyltriphenyl oder Tetrabutyl ist. 55 60 65 15    0
079 947                  1111      liii liii II I!II Reve~ndications 1.
Proced6 pour la preparation d'une composition de resine epoxyde
precatalysee contenant un m6lange de: 



s      A) une resine epoxyde repr6sent6e par les formules: /Il o  (1)
H-C-C-CO -a-C-CC-H H H H x              H H H (II)      H2C-CH-CH2  0
f     (A             O-CH2-CH-CH2 - 26~~                      r
X  ^    -C2C-H OH 20 nI x             X 25 -0   ~    (A)
--CH2-%-CH-2 30 x              x 35 O              0               0 ([I )
CH2-CH-CH2  CH2-CH-CH2  CH2-CH-CH2 I              I              I 40 j
45X                                     X                X dans lesquelles
A represente de maniere ind6pendante un groupe hydrocarbure divalent ayant
de 1 a 5o  environ 8 atomes de carbone, -0-,  -S-, -S-S-, o      0
0 -S-, -S- ou -C-; 55                                           II chaque
A' repr6sente de maniere independante un groupe hydrocarbure divalent ayant
de 1 A environ 8 atomes de carbone; chaque X repr6sente de maniere
ind6pendante un atome d'hydrogbne, de brome, de 60  chlore ou un groupe
hydrocarbure ayant de 1 a environ 8 atomes de carbone; n prend la valeur 0
ou 1; n' possede une valeur moyenne inf6rieure A environ 0,9, et m possede
une valeur moyenne allant d'environ 0,1 a environ 4, st B) a titre de
catalyseur pour la reaction entre ladite resine 6poxyde et un compose
contenant un groupe hydroxyle phenolique qui est ulterieurement m6lange
avec ladite composition de resine epoxyde 65 pr6catalysee, un sel de
phosphonium qui est represente par la formule 



16    V..                                                   0079947
I*llcllI 111111IlSilI 1 . i                                     ~~~~~~~~~~R
R-P-R 5 R dans laquelle chaque R repr6sente de maniere independante un
groupe hydrocarbone ayant de 1 A 20 10 atomes de carbone ou le groupe RtY
dans lequel R' est un groupe hydrocarbure aliphatique ayant de 1 A 20
atomes de carbone et Y est Cl, Br, 1, NO2 ou OH et Z est un groupe
phosphate 0 15                             (~~~~~~~~~~~--- 0--P-OH), OH
caracterise par I'addition d'acide phosphorique A un m6lange de (A) ladite
resine 6poxyde et de (B) un 20  compos6 phosphonium dans lequel la portion
anion de (B) est un bicarbonate, un halogenure ou un complexe
carboxylate-acide carboxylique, dans un rapport molaire de l'acide
phosphorique au compose phosphonium de un A un, afin de stabiliser la
composition de resine epoxyde precatalys6e. 2. Proc6de pour la preparation
d'une composition de r6sine 6poxyde precatalysee contenant un melange de:
25     A) un resins epoxyde repr6sentee par les formules: 0  HX X 4-C -C-
C A-CH 30                              /   * H H H                   H X ~
~~ X 40~~~ 35       A~~x 55                                  o0
0  s ([I I)                  CH2-CH-CH2 CH2-CH-CH2  CH2-CH-CH2
60~~~~~~~~~~~6 frEA @+}A| + 



65                       X               X                X 17    0 079 947
dans lesquelles A repr6sente de maniere independante un groupe hydrocarbure
divalent ayant de 1 a environ 8 atomes de carbon., -0--, -S-, -S,---, 0
0        0 5                                  11    11         11 -S-,  -S-
ou -C-; to chaque A' represente de maniere ind6pendante un groupe
hydrocarbure divalent ayant de 1 A environ 8 atomes de carbons; chaque X
repr6sente de manibre independante un atome d'hydrogene, de brome, de
chlore ou un groups hydrocarbure ayant de 1 A environ 8 atomes de carbons;
n prend la valeur 0 ou 1; n' possede une valeur moyenne inferieure a
environ 0,9, et m possede une valeur moyenne comprise entre environ 0,1 et
environ 4, et is     B) a titre de catalyseur pour la r6action entre ladite
resins 6poxyde et un compos6 contenant le groups hydroxyle ph6nolique qui
est ulterieurement melange avec ladite composition de resine 6poxyde
pr6catalysee, un sel de phosphonium qui est repr6sent6 par la formule 20
+ R-P-R 3 25                                   _ dans laquelle chaque R
represente independamment un groups hydrocarbone ayant de 1 A 20 atomes de
30 carbone ou le groups RtY dans lequel R' est un groups hydrocarbure
aliphatique ayant de 1 A 20 atomes de carbons et Y est CI, Br, I, NO2 ou
OH, caracterise par l'utilisation d'un sel de phosphonium dans lequel Z
dans la formule mentionnee ci-dessus est un groups phosphite (-O-P-OH) 35
1 OH ou un group. polyphosphate ou un de leurs melanges ou un m6lange avec
un compose phosphonium dans lequel Z est un groups phosphate 40 0 



11 (-O-P-OH) et 45                                         OH I'addition
d'acide phosphorique, d'acide phosphoreux ou d'acide polyphosphorique A un
melange de (A) ladite rosino 6poxyde et de (B) un compos6 phosphonium dans
lequel ladite portion anion est un bicarbonate, un halogenure ou un
complexe carboxylate-acide carboxylique, dans un rapport molaire de 50
I'acide au compos6 phosphonium de un a un, afin de stabiliser la
composition de resine 6poxyde precatalys6e. 3. Proc6d6 selon la
revendication 1 ou 2, caract6ris6 en ce quo l'on utilise a titre de resine
epoxyde un ether diglycidylique du bisphenol A ayant un poids moyen
d'equivalent 6poxyde allant d'environ 175 A environ 195, et A titre de
catalyseur, le phosphate d'ethyltriph6nylphosphonium, le phosphite
d'ethyltri- 55 ph6nylphosphonium, le polyphosphate
d'ethyltriphenylphosphonium, le phosphate de tetrabutyl- phosphonium ou un
de leurs melanges. 4. Proc6de selon la revendication 1 ou 2, caract6rise en
ce que l'on utilise A titre de r6sine 6poxyde, un melange d'un ether
diglycidylique de bisph6nol A et d'une r6sins epoxyde Novolac,
ph6nol-formaidehyde et A titre de catalyseur, le phosphate
d'ethyltriphenylphosphonium, le phosphite d'ethyltri- 60 phenylphosphonium,
le polyphosphate d'ethyltriphenylphosphonium, le phosphate de tetrabutyl-
phosphonium ou un de leurs melanges. 5. Proc6de selon les revendications 1
A 4, caract6rise en ce que l'on utilise un compose phosphonium dans lequel
ledit anion est un iodure ou un complexe ac6tate- acide ac6tique. 6.
Proc6de selon la revendication 5, caract6rise en ce quo l'on utilise un
compose phosphonium dans 65 lequel la portion cation dudit compose
phosphonium est ethyltriphenyle ou t6trabutyle. 18    


