
EP 0 223 489 B1 Description This invention relates to flame retardant
phenol aldehyde foams, hereafter referred to as flame retardant phenolic
foams, of improved properties and to a process for producing the same. 5
Phenolic foams are finding increasing use in building applications where
their thermal insulation and fire resistant properties are of value. The
preparation of such phenolic foams has been previously described and
involves mixing a phenol formaldehyde resin of the type known in the art as
a resole with a blowing agent, a cell stabiliser and a hardener which is
typically a mineral or strong organic acid. The mixed ingredients are
usually poured into a mould which is then placed in a warm oven to foam,
cure and set. 10 Alternatively, the mixed ingredients can be converted to
cured foam in a continuous process, for example, by depositing the mixed
ingredients onto a moving belt. Cell stabilisers are also referred to in
the art as surfactants or cell stabilising surfactants. For convenience the
term cell stabiliser will be used in the present specification. Cell
stabilisers have been previously proposed in UK Patent Nos 1,537,947;
1,062,850 and 1,274,148 15 and have included ethoxylated derivatives of
castor oil, typically prepared by reacting 40 molecules of ethylene oxide
with one molecule of castor oil. Siloxane oxyalkylene copolymers have also
been proposed in French Patent No 2,354,361. One of the problems with
phenolic foams of low thermal conductivity prepared from conventional
recipes is that they are prone to spalling upon exposure to a source of
radiation or to a flame. 20     It is an object of the present invention to
provide a process for producing fire retardant phenolic foams of improved
properties, for example, water absorption, moisture vapour transmission,
thermal conductivity and closed cell content by using a flame retardant in
said foams which does not adversely affect the thermal insulation
characteristics of the phenolic foam. The thermal conductivity value of a
given foam is represented by 'k' and is measured at [err] according to BS
4370, Part 2. The thermal conductivity will 25 hereafter be referred to as
the "k value". The lower the k value the lower the thermal conductivity and
the more desirable the foam. Accordingly, the present invention is a flame
retardant phenolic foam having a thermal conductivity (k) value below 0.020
W/m.K said foam having incorporated therein a flame retardant comprising
(i) a halosubstituted diphenyl oxide in which the phenyl nuclei may be
further substituted by additional 30 hydrocarbyl substituents or be
unsubstituted and (ii) an organic phosphorus compound. The flame retardant
is suitably incorporated in the foam during the foaming of a resole resin
using the conventional methods. For instance the flame retardant is added
to the combination of the phenol-aldehyde resin, cell stabilizer, blowing
agent and acid hardener. The feature of the present invention is the choice
of a flame retardant which virtually leaves the k value 35  of the foam
unaffected. The halo-substituted diphenyl oxide component (i) in the flame
retardant may be a mono-, di- or poly- halo-substituted diphenyl oxide, the
pentahalodiphenyl oxide being preferred. The halo-substituent in the
diphenyl oxide may be chlorine, bromine or iodine, but is preferably
bromine. Thus a specific example of a halo-substituted diphenyl oxide is
pentabromo-diphenyl oxide. 40     The halo-substituted diphenyl oxide may
contain hydrocarbyl substituents e.g. alkyl or aryl groups in the phenyl
nuclei. The organo phosphorus component (ii) in the flame retardant is
suitably an organic phosphate or an organic phosphonate. Examples of
organic phosphorus compounds include: (a) phosphates and phosphonates which
carry aliphatic or aromatic groups such as alkyl, haloalkyl or 45
oxyalkyl and aryl, halo-substituted aryl and aryloxy groups; (b) high
molecular weight phosphates with or without halo-substituents; (c) high
molecular weight phosphonates with or without halo-substituents, and (d)
phosphonates carrying amino-alkyl and hydroxy-alkyl groups. A preferred
example of the organic phosphorus compound is cresyl diphenyl phosphate. 50
In the flame retardant used during the foaming of the resole resin, the
weight ratio of the halo- substituted diphenyl oxide component to the
organic phosphorus component is suitably in the range from 5:95 to 95:5,
preferably from 55:45 to 85:15. 



It is preferable to use a blend of the two components and blending will be
facilitated if the two components are either miscible or are in liquid
form. A liquid flame retardant will also facilitate uniform 55 mixing
thereof in the foam forming reactants. Thus a liquid blend of
pentabromodiphenyl oxide (70% w/w) and tolyl diphenyl phosphate (30% w/w)
is most preferred. The flame retardant is preferably incorporated into the
reactants used for the foaming of the resole resin. The amount of flame
retardant used is suitably from 0.5 to 20 parts by weight per 100 parts of
the 2    EP 0 223 489 B1 resole resin to be foamed, preferably from 3 to 7
parts by weight. The foaming process used will be well known to those
skilled in the art. A particularly preferred process for producing phenolic
foams with a thermal conductivity (k) value below 0.020 W/m.K is that
claimed and described in our published EP-A-170357. 5     It has been found
that the flame retardant can be incorporated into the foaming process
described in published EP-A-170357 and dispersed uniformly within that type
of system by agitation and thereafter foaming of the resole resin carried
out as described therein. According to a further embodiment the present
invention comprises a process for the production of flame retardant
phenolic foams by curing a phenolic resin with a blowing agent, a hardener,
a cell stabilizer, io a flame retardant and a solvent compatible with the
resin, characterised in that in the curing mixture (a) the phenolic resin
has a formaldehyde to phenol mole ratio from 1:1 to 2.5:1 and in
combination with any of the solvent inherently present therein has a
viscosity of 500-10,000 centistokes (1.8 [err] at 25 C, (b) the blowing
agent is a halogenated hydrocarbon, 15   (C) the hardener is a mineral
acid, (d) the cell stabilizer is derived by oxyalkylating castor oil or a
hydrogenated derivative thereof with ethylene oxide or mixtures thereof
with propylene oxide and/or butylene oxide, (e) the flame retardant
comprises a halo-substituted diphenyl oxide and an organic phosphate as
hereinbefore defined, 20   (f) the total compatible solvents content of the
reaction mixture inclusive of that present in the resin is from 7-30% by
weight of which at least 40% by weight is water, and (g) the temperature
within the mass of the curing resin mixture does not exceed [err]. The
phenol formaldehyde resins also known as 'resoles' can be prepared by
condensing 1 mole of phenol with 1 to 2.5 moles of formaldehyde using a
base catalyst, e.g. sodium hydroxide. The resoles are 25 preferably
prepared by condensing 1 mole of phenol with 1.4 to 2.1 moles of
formaldehyde. For the purposes of the present invention it will be
understood by those skilled in the art that phenolic resins of relatively
higher viscosity may be used as starting materials provided that the total
compatible solvent content of the curing reaction mixture is maintained
within the specified range. It is however convenient to use a phenolic
resin which inherently contains a compatible solvent and has a viscosity of
30  1000-10000 centistokes [err] The phenolic resin (resole) used suitably
has a viscosity of 1000 to 8000 centistokes [err] 28.8m2/h), preferably
1000-5000 centistokes [err] at  due to the solvent present therein. The
solvent in the resin is suitably a polar solvent and may be water. The
water or solvent content of the resin may be from 8-27% by weight,
typically from 10 to 22% by weight although some or all of the water 35
content may be replaced by other solvents compatible with the resin. For
instance, if the resin has a water content of 20% by weight up to 50% of
this water content may be replaced by other compatible solvents. Examples
of such compatible solvents include aliphatic or alicyclic hydroxy
compounds and esters thereof. Specificaly the hydroxy compounds may be
selected from ethylene glycol, propylene glycol, diethylene glycol and
dipropylene glycol, and the ester is suitably that derived from mono, di or
polycarboxylic acids 40 and may be a phthalate ester such as the dimethyl
phthalates e.g. dimethyl isophthalates. The blowing agent is preferably a
halogenated methane or ethane for example trichloro trifluoro ethane 



(sold under the trade mark of Freon 113), or trichlorofluoro methane (Freon
11), and these blowing agents give products of lower thermal conductivity
than those obtained using hydrocarbon blowing agents such as pentane. 45
The hardener is suitably an aqueous mineral acid, preferably aqueous
sulphuric acid, most preferably an aqueous solution containing 50-75% by
weight of sulphuric acid. The total compatible solvent content of the
reaction mixture inclusive e.g. of the water or other solvents present in
the phenolic resin and the water present in the aqueous hardener used is
from 7 to 30% by weight, preferably from 10-27% by weight. Of the total
solvent at least 40% by weight is water, preferably at least 50% by weight
is water. so     Castor oil is a glyceride in which the glycerol is
esterified predominantly with ricinoleic acid. The cell stabilizer is
prepared from castor oil as such or from a hydrogenated derivative thereof.
The hydrogenated derivative may be either fully or partially hydrogenated
with respect to the unsaturation in the ricinoleic acid moiety in castor
oil. Thus, castor oil or its hydrogenated derivative can be oxyalkylated
with ethylene oxide or mixtures thereof with propylene oxide and/or
butylene oxide. Where a mixture of propylene oxide and 55 ethylene oxide is
used the oxyalkylated product suitably contains up to 60 propylene oxide
units and up to 200 ethylene oxide units to form the cell stabilizer. The
cell stabiliser preferably contains up to 40 propylene oxide units and from
20 to 60 ethylene oxide units. The oxyalkylene units can be random or
arranged in blocks, the former being preferred. 3    EP 0 223 489 B1
Details regarding the flame retardant and the amounts to be used have
already been given above. The foaming and curing reaction is exothermic and
the resin and the hardener are chosen depending upon the nature of the
final end product. It is essential that the temperature within the mass of
the curing resin mixture does not exceed [err] is suitably between [err]
and is preferably from [err] to 5  80  C. For a given foam density, the
rate at which heat is dissipated from the foam to the surroundings during
the curing reaction will depend upon the surface to volume ratio of the
foam. Larger surface to volume ratios result in increased rates of
dissipation of heat. Consequently, the combination of resin and hardener
chosen for a curing reaction will depend upon the surface to volume ratio
of the desired foam. Thus for producing a thin laminate, which has a large
surface area and hence a faster rate of heat 10   dissipation, a
resin-hardener combination may be chosen which is relatively more
exothermic than the combination chosen for a thick block of foam. The
process of the present invention enables closed cell, flame retardant foams
with the following properties to be produced: (i) water absorption values
which are less than 6.0% (ISO 2896, 50 mm cube, 7 day immersion, %v/v) 15
(ii) moisture vapour transmission (MVT) less than 15 microgram metre per
Newton hour (BS 4370 Part 2), (iii) a stable closed cell content greater
than 80% (ASTM D 2856-70 reapproved 1976, Procedure C) and (iv) a thermal
conductivity (k) value less than 0.020 W/m.K according to BS 4370, Part 2
at [err] The mixing, foaming and curing of the ingredients can be carried
out by any of the methods currently 20 employed either batchwise or
continuously. A feature of the present invention is that the flame
retardant properties of the resultant phenolic foams are improved
significantly without affecting the inherent closed cell structure and the
physical properties of k value of the foam. It has also been found that the
closed cell, phenolic foam insulant, treated according to the present 25
invention shows a marked reduced tendency towards spalling when exposed to
radiant heat or a flame source. The present invention is further
illustrated with reference to the following Examples. Example 1 30 All
quantities are weight for weight unless otherwise stated. 



A. Resin Preparation 35     A phenolic resole was prepared in the
conventional way. Aqueous formaldehyde (36.6%) (1.5 moles) was reacted with
phenol (1 mole) using as a catalyst sodium hydroxide (1.23% by weight of
phenol charged). The reaction mixture was heated to 60 C over a 45 minute
period and held at [err] for 30 minutes. The temperature was carefully
increased to [err] and held for 30 minutes at 80 C. The temperature was 40
again increased to permit a 45 minute reflux period. Water was then vacuum
distilled to give a material with water content of 20%. It was then held at
[err] to give a material with a viscosity of 3338 centistokes [err] . To
100 parts of this material was added 4 parts of diethylene glycol. The
resultant resin had a viscosity of 2550 centistokes [err] at [err] and a
water content of 19.2% by weight. The resultant resin was stored at
[err]until used. 45 B. Foam Preparation In the Example the following
formulation was used in which CO represents castor oil 50 EO represents
ethylene oxide PO represents propylene oxide 55 4    EP 0 223 489 B1
Formulation                    Parts by weight Phenolic resin (Section A)
100 5                Cell stabiliser CO + 50 EO + 15 PO
2 Cell stabiliser CO + 40 EO                             2 Flame retardant
additive [liquid blend of pentabromophenyl  5 oxide (70% w/w) and cresyl
diphenyl phosphate (30% w/w)] Freon 113 (Regd. Trade Mark)
10 10                Freon 11 (Regd. Trade Mark)
5 Aqueous sulphuric acid hardener (50%)                 10 The cell
stabiliser and flame retardant were mixed with the resin prepared as in
Section (A) above and the mixture was prewarmed to a temperature of 30 to
[err] Then the Freon blend was added and mixed until a uniform emulsion had
formed and followed by aqueous sulphuric acid. The total solvent content of
the reaction mixture was 22.5% by weight. The mixture was poured into a
wooden mould preheated to [err] allowed to rise, cure and set in an oven at
[err] for 2 hours. The foam was then removed from the mould and stored for
3 days at ambient temperature before being cut and tested. C. Testing
Results of tests for thermal conductivity and French and German fire tests
are shown in the Table. The results for foam made according to Example 1B
are compared with foam made without flame retardant 25   additive. With
Additive* Without Additive 30      Thermal Conductivity (k value) after 141
days at [err] W/mK                 0.0175             0.0165 French
Radiation Test, NFP 92501 35      Ignition index                  i
0                0.95 Flame development index    s                    0
0.06 max. flame height index    h                    0               0.15
spalling                                     Little             Much 



40   German Flue Test DIN4102 Pt.1 (1) Max. Flame height              cm
60               100 Max. Flue gas temp.             [err]            134
421 Max. Smoke reading 45      (light absorption)             %
7                 77 Mean Residual Length           cm              15
ND(2) Little            Much 50 *Liquid blend of pentabromophenyl oxide
(70% w/w) and cresyl diphenyl phosphate. 55 (1) Sample thickness = 80 mm
(2) ND - not determined 5    EP 0 223 489 B1 The thermal conductivity of
the foam is not significantly increased by incorporation of the flame
retardant additive. A significant reduction in spalling was observed in the
flame-retardant foam during the French radiation test and an optimum result
of zero was obtained on the basis of the flammability indices. 5     A
significant reduction in spalling was also seen in the German flue test. At
80 mm specimen thickness the debris from the spalling of the foam without
additive accumulated to such an extent that it caused very rapid flame
spread and an unacceptably large rise in flue gas temperature. The
following Comparative Test (not according to the invention) shows the
deleterious effect of a conventional flame retardant on 'low k' performance
of a phenolic foam. 10 Comparative Test (not according to the invention) A
resin prepared according to the procedure in Example 1, Section A was
converted into foam using the following formulation in which CO represents
castor oil, EO represents ethylene oxide and PO 15 represents propylene
oxides. Phenolic resin
100 Cell stabiliser CO + 50EO + 15PO
2 Cell stabiliser CO + 40EO
2 20 Flame retardant additive (dicyandiamide resin "Melflam"* 131,
(Registered Trade Mark))  5 Freon 113
10 Freon 11
5 Aqueous sulphuric acid
10 25 The foaming and curing of the mixture was carried out as described in
Example 1, Section B. Thermal conductivity (k) of the foam after 2 days at
[err] was 0.025 W/m.K and after 6 days was 0.030 W/m.K which indicates a
deterioration in the properties of the foam. 30 Claims 1. A flame retardant
phenolic foam having a thermal conductivity (k) value below 0.020 W/m K
measured according to BS 4370, Part 2, said foam having incorporated
therein a flame retardant comprising: (i) a halo-substituted diphenyl oxide
in which the phenyl nuclei may be further substituted by 35
additional hydrocarbyl substituents or be unsubstituted, and (ii) an
organic phosphorus compound. 2. A flame retardant phenolic foam according
to claim 1 wherein the halo-substituted diphenyl oxide is selected from a
mono-, di- or polyhalo-substituted diphenyl oxide. 



40 3. A flame retardant phenolic foam according to claim 2 wherein the
halo-substituted diphenyl oxide is pentabromo diphenyl oxide. 4. A flame
retardant phenolic foam according to any one of the preceding claims
wherein the organo 45     phosphorus compound is an organic phosphate or an
organic phosphonate. 5. A flame retardant phenolic foam according to any
one of the preceding claims wherein the organic phosphorus compound is
tolyl diphenyl phosphate. 50  6. A flame retardant phenolic foam according
to any one of the preceding claims wherein the weight ratio of the
halo-substituted diphenyl oxide component to the organic phosphorus
component in the flame retardant is in the range from 5:95 to 95:5. 7. A
flame retardant phenolic foam according to any one of the preceding claims
wherein the flame 55    retardant is used as a liquid blend of the
halo-substituted diphenyl oxide (70% w/w) and the organic *This is a
halogen  free product  containing   a phosphorus   compound   together
with the resin in aqueous  solution. 6    The thermal conductivity of the
foam is not significantly increased by incorporation of the flame retardant
additive. A significant reduction in spalling was observed in the
flame-retardant foam during the French radiation test and an optimum result
of zero was obtained on the basis of the flammability indices. 5    A
significant reduction in spalling was also seen in the German flue test. At
80 mm specimen thickness the debris from the spalling of the foam without
additive accumulated to such an extent that it caused very rapid flame
spread and an unacceptably large rise in flue gas temperature. The
following Comparative Test (not according to the invention) shows the
deleterious effect of a conventional flame retardant on 'low k' performance
of a phenolic foam. 10 Comparative Test (not according to the invention) A
resin prepared according to the procedure in Example 1, Section A was
converted into foam using the following formulation in which CO represents
castor oil, EO represents ethylene oxide and PO 15  represents propylene
oxides. Phenolic resin
100 Cell stabiliser CO + 50EO + 15PO
2 Cell stabiliser CO + 40EO
2 Flame retardant additive (dicyandiamide resin "Melflam"* 131, (Registered
Trade Mark))  5 Freon 113
10 Freon 11
5 Aqueous sulphuric acid
10 25 The foaming and curing of the mixture was carried out as described in
Example 1, Section B. Thermal conductivity (k) of the foam after 2 days at
23 C was 0.025 W/m.K and after 6 days was 0.030 W/m.K which indicates a
deterioration in the properties of the foam. 30      Claims 1. A flame
retardant phenolic foam having a thermal conductivity (k) value below 0.020
W/m K measured according to BS 4370, Part 2, said foam having incorporated
therein a flame retardant comprising: (i) a halo-substituted diphenyl oxide
in which the phenyl nuclei may be further substituted by 35
additional hydrocarbyl substituents or be unsubstituted, and (ii) an
organic phosphorus compound. 2. A flame retardant phenolic foam according
to claim 1 wherein the halo-substituted diphenyl oxide is selected from a
mono-, di- or polyhalo-substituted diphenyl oxide. 40 



3. A flame retardant phenolic foam according to claim 2 wherein the
halo-substituted diphenyl oxide is pentabromo diphenyl oxide. 4. A flame
retardant phenolic foam according to any one of the preceding claims
wherein the organo 45     phosphorus compound is an organic phosphate or an
organic phosphonate. 5. A flame retardant phenolic foam according to any
one of the preceding claims wherein the organic phosphorus compound is
tolyl diphenyl phosphate. 50  6. A flame retardant phenolic foam according
to any one of the preceding claims wherein the weight ratio of the
halo-substituted diphenyl oxide component to the organic phosphorus
component in the flame retardant is in the range from 5:95 to 95:5. 7. A
flame retardant phenolic foam according to any one of the preceding claims
wherein the flame 55    retardant is used as a liquid blend of the
halo-substituted diphenyl oxide (70% w/w) and the organic *This is a
halogen  free product  containing   a phosphorus   compound   together
with the resin in aqueous  solution. 6    phosphorus compound (30% wlw). 8.
A flame retardant phenolic foam according to any one of the preceding
claims wherein the amount of flame retardant incorporated is from 0.5 to 20
parts by weight per 100 parts of the phenolic resole 5      resin. 9. A
process for the production of flame retardant phenolic foams by curing a
phenolic resin with a blowing agent, a hardener, a cell stabilizer, a flame
retardant and a solvent compatible with the resin, characterised in that in
the curing mixture 10       (a) the phenolic resin has a formaldehyde to
phenol mole ratio from 1:1 to 2.5:1 and in combination with any of the
solvent inherently present therein has a viscosity of 500-10,000
centistokes (err) [err] (b) the blowing agent is a halogenated hydrocarbon,
(c) the hardener is a mineral acid, is       (d) the cell stabilizer is
derived by oxyalkylating castor oil or a hydrogenated derivative thereof
with ethylene oxide or mixtures thereof with propylene oxide and/or
butylene oxide, (e) the flame retardant comprises a halo-substituted
diphenyl oxide and an organic phosphate as claimed in Claim 1, (f) the
total compatible solvents content of the reaction mixture inclusive of that
present in the resin 20       is from 7-30% by weight of which at least 40%
by weight is water, and (g) the temperature within the mass of the curing
resin mixture does not exceed 85 [err] 10. A process according to claim 9
wherein the flame retardant is first mixed with the resin and the cell
stabilizer, prewarmed, then mixed with the blowing agent to form an
emulsion, and finally mixed with 25     the hardener and allowed to cure
into a foam at elevated temperature. Revendlcatlons 1. Mousse phbnolique
retardatrice de flamme ayant une valeur de conductivity thermique (k)
infdrieure a 30     0,020 W/m.K, la mesure 4tant effectuee suivant la norme
BS 4370, Partie 2, ladite mousse renfermant un retardateur de flamme
consistant: (i) en un oxyde de diphenyle substitud avec un halogbne, dans
lequel les noyaux ph6nyle peuvent en outre porter des substituants
hydrocarbyle supplmentaires ou Otre non substitu6s, et (ii) en un composa
organique de phosphore. 35 2. Mousse phenolique retardatrice de flamme
suivant la revendication 1, dans laquelle l'oxyde de diphenyle substitu6
avec un halogbne est un oxyde de diph6nyle mono-, di- ou polysubstitu6 avec
un halogbne. 40  3. Mousse phenolique retardatrice de flamrme suivant la
revendication 2, dans laquelle l'oxyde de diph6nyle substitu4 avec un
halogbne est l'oxyde de pentabromodiphdnyle. 



4. Mousse ph6nolique retardatrice de flamme suivant lune quelconque des
revendications pr6cddentes, dans laquelle le compose organique de phosphore
eat un phosphate organique ou un phosphonate 45     organique. 5. Mousse
phenolique retardatrice de flamme suivant l'une quelconque des
revendications prdcedentes, dans laquelle le compose organique de phosphore
est le de tolyldiphdnylphosphate. so  6. Mousse ph6nolique retardatrice de
flamme suivant rune quelconque des revendications prec6dentes, dans
laquelle le rapport pond6ral de l'oxyde de diphdnyle substitu6 avec un
halogbne au compose organique de phosphore dans le retardateur de flamme
est compris dans l'intervalle de 5:95 a 95:5.. 7. Mousse phenolique
retardatrice de flamme suivant I'une quelconque des revendications
precedentes, 55     dans laquelle le retardateur de flamme est utilisa sous
forme d'un melange liquide de l'oxyde de diphenyle substitu4 avec un
halogbne (70 % en poids/poids) et du compos6 organique de phosphore (30 %
en poids/poids). 7    EP O 223 489 B1                   !ill Hi IiI liii!
IIIMI 1111 II Ill! 8. Mousse ph6nolique retardatrice de flamme suivant
l'une quelconque des revendications prec~dentes, dans laquelle la quantite
de retardateur de flamme incorpor6e est comprise dans l'intervalle de 0,5 A
20 parties en poids pour 100 parties de la r~sine phenolique du type r6sol.
5  9. Proc~dd de production de mousses phenoliques retardatrices de flamme
par durcissement d'une r6sine phenolique avec un agent porogbne, un
durcisseur, un agent de stabilisation des alvdoles, un retardateur de
flamme et un solvant compatible avec la r6sine, caractdris4 en ce que, dans
le melange destine au durcissement (a) la r~sine phdnolique possbde un
rapport molaire du formaldehyde au ph~nol de 1:1 a 2,5:1 et, en 10
association avec n'importe loquel des solvants presents par nature dans
cette r6sine, possbde une viscosite de 500 a 10 000 centistokes (1,8 m2/h a
36 m2/h) & 25. C. (b) l'agent porogbne est un hydrocarbure halogdn6, (C) le
durcisseur est un acide min6ral, (d) l'agent de stabilisation des alveoles
est produit par oxyalkylation de l'huile de ricin ou d'un de 15       ses
deriv6s hydrog~nes avec l'oxyde d'ethylene ou des melanges d'oxyde
d'4thylbne avec I'oxyde de propylbne etlou l'oxyde de butylbne, (e) le
retardateur de flamme consiste en un oxyde de diphdnyle substitu4 avec un
halogbne et en un phosphate organique, suivant la revendication 1, (f) la
teneur totale en solvants compatibles du mdlange reactionnel, y compris
celle des solvants 20       presents dans la resine, est comprise dans
l'intervalle de 7 & 30 % en poids, dont au moins 40 % en poids sont
constitues d'eau, et (g) la temperature dans la masse du m6lange de resines
soumis a un durcissement n'excbde pas 85-C. 25 10. Procd6 suivant la
revendication 9, dans loquel le retardateur de flamme est tout d'abord
mdlang6 a la r~sine et a l'agent de stabilisation des alvdoles, prdchauffd,
puis mdlang6 A I'agent porogene pour former une emulsion et melange
finalement au durcisseur et soumis & un durcissement en une mousse &
temperature elev6e. 30 PatentansprUche 1. Flemmhemmender
Phenolharzschaumstoff mit olnem thermischen Leitfahigkeitswert (k) unter
0,020 W/m K, gemessen gemAO BS 4370, Toil 2, welcher Schaumstoff einen
Flammhemmer einverleibt enthalt, welcher sich zusammensetzt aus: 35
(i) einem Halogen-substituierten Diphenyloxid, worin die Phenylkeme durch
zusatzliche Kohlenwas- serstoffsubstituenten substituiert oder
unsubstituiert sein konnen,und (ii) elner organischen Phosphorverbindung.
2. Flemmhemmender Phenolharzschaumstoff nach Anspruch 1, worin das
Halogen-substituierte Diphenyl- 40     oxid unter einem Mono-, Di- oder
Polyhalogen-substituierten Diphenyloxid ausgewdhlt ist. 



3. Flammhemmender Phenolharzschaumstoff nach Anspruch 2, worin das
Halogen-substituierte Diphenyl- oxid Pentabromdiphenyloxid ist. 45 4.
Flammhemmender Phenolharzschaumstoff nach elnem der vorstehenden Ansprache,
worin die organi- sche Phosphorverbindung ein organisches Phosphat odor ein
organisches Phosphonat ist. 5. Flommhemmender Phenolharzschaumstoff nach
einem der vorstehenden AnsprOche, worin die organi- sche Phosphorverbindung
Tolyldiphenylphosphat ist. 50 6. Flammhemmender Phenolharzschaumstoff nach
einem der vorstehenden AnsprUche, worin das Ge- wichtsverhaltnis von der
Halogen-substituierten Diphenyloxidkomponente zu der organischen Phosphor-
komponente im Flammhemmer im Bereich von 5:95 bis 95:5 liegt. 55  7.
Flammhemmender Phenolharzschaumstoff nach einem der vorstehenden Ansprtche,
worn der Flamm- hemmer als fillssiges Gemisch aus dem
Halogen-substituierten Diphenyloxid (70% GewichtVGewicht) und der
organischen Phosphorverbindung (30% Gewichl/Gewicht) verwendet wird. 8
EP 0 223 489 B1  Iii iillllllll i I   C   L   4  S 1 8. Flemmhemmender
Phenolharzschaumstoff nach einem der vorstehenden AnsprUche, worin die
Menge an darin inkorporiertem Flammhemmer von 0,5 bis 20 Gewichtsteile je
100 Gewichtsteile Phenolresol- harz betragt. 5  9. Verfahren zur
Herstellung von flammhemmenden Phenolharzschaumstoffen durch Harten eines
Phenol- harzes mit einem Treibmittel, elnem Harter, einem Zellstabilisator,
einem Flammhemmer und einem mit dem Harz vertraglichen Losungsmittel,
dadurch gekennzeichnet, daB im h~rtenden Gemisch (a) das Phenolharz ein
Molverhaltnis von Formaldehyd zu Phenol von 1:1 bis 2,5:1 besitzt und in
Verbindung mit jedem beliebigen darin inharent vorliegenden Ldsungsmittel
eine Viskositat von 500 10        bis 10.000 Centistokes (1 ,8m2/h-36m2/h)
be! 25 * C besitzt, (b) das Treibmittel ein halogenierter Kohlenwasserstoff
ist, (c) der Hurter eine Mineralsaure ist, (d) der Zellstabilisator durch
Oxyalkylieren von Rizinusol oder von einem hydrierten Derivat hievon mit
Ethylenoxid oder Gemischen hievon mit Propylenoxid und/oder Butylenoxid
erhalten wird, 15       (e) der Flammhemmer ein Halogen-substituiertes
Diphenyloxid und ein organisches Phosphat nach Anspruch 1 umfalt, (f) der
Gesamtgehalt an vertraglichen Losungsmitteln im Reaktionsgemisch
einschlieBlich jenem, welches im Harz vorhanden ist, von 7 bis 30 Gew.-%
betragt, wovon mindestens 40 Gew.-% Wasser sind, und 20       (g) die
Temperatur innerhalb der Masse des h~rtenden Harzgemisches 85' C nicht
Ulberschreitet. 10. Verfahren nach Anspruch 9, worin der Flammhemmer
zunachst mit dem Harz und dem Zellstabilisator vermischt, vorgewarmt,
anschlielend mit dem Treibmittel vermischt, um eine Emulsion auszubilden,
und abschlieflend mit dem Harter vermischt und be! erh6hter Temperatur zu
einem Schaumstoff 25     aush~rten gelassen wird. 30 35 40 45 50 55 9    


