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57 ABSTRACT 
A fire retardant polycarbonate resin composition com 
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ates and a mixture of (1) a halogen compound and (2) a 
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FIRE RETARDANT POLYCARBONATE RESN 
COMPOSITION 

This is a continuation of formerly co-pending applica 
tion Ser. No. 648,501, filed Jan. 12, 1976, now aban 
doned. 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
This invention relates to a fire retardant polycarbon 

ate resin composition, and more particularly, to a fire 
retardant polycarbonate resin composition containing 
diantimony tetroxide. 

2. Description of the Prior Art 
Since polycarbonate resins have excellent thermal, 

electrical and physical properties, they are widely used 
in various fields. However, as the result of the recent 
strict regulation relative to physical properties of resins, 
even a polycarbonate resin known as a resin having well 
balanced excellent properties requires improvement in 
some properties. A typical property thereof is combusti 
bility and UL 94 "Tests For Flammability of Plastic 
Materials For Parts In Devices And Appliances' (Un 
derwriters Laboratories, Inc.) (hereinafter referred to as 
UL 94) is applied to resins as an authoritative standard 
for combustibility. According to UL 94, polycarbonate 
resins are self-extinguishing, but during combustion, the 
flaming particles drip, and they are classified in Self 
extinguishing Group V-II depending upon the thickness 
of the test piece. Such combustibility is not desirable 
from a commercial point of view. Therefore, various 
efforts have been made to improve the fire retardancy. 
The methods for improving the fire retardancy gen 

erally involve suppressing the combustibility by intro 
ducing an appropriate substituent into the polycarbon 
ate molecule or adding a compound capable of sup 
pressing the combustibility of the polycarbonate. 
An example of the former method is disclosed in 

Japanese Patent Publication No. 24660/1972. The 
method comprises producing a polycarbonate contain 
ing, as monomeric units, 2,2-bis(4-hydroxy-3,5- 
dibromophenyl) propane and 2,2-bis(4-hydroxyphenyl) 
propane, and features using bromine as the substituent. 
However, when the content of 2,2-bis(4-hydroxy-3,5- 
dibromophenyl) propane monomer units increases, the 
moldability is disadvantageously lowered, though the 
fire retardancy increases. Moreover, the molding tem 
perature is so high that bromine and/or a bromine com 
pound is liberated and the resulting shaped article suf 
fers from foaming and has a poor appearance resulting 
in lowering the commercial value. 

Therefore, this method improves the fire retardancy 
at the expense of the excellent properties inherent to 
polycarbonate resins. It is not a desirable method. 
An example of the latter method is incorporating a 

halogen compound into the polycarbonate resin. Japa 
nese Patent Publication No. 44537/1972 discloses that a 
carbonate oligomer (average degree of polymerization 
being 2-10) derived from 2,2-bis(4-hydroxy-3,5- 
dibromophenyl) propane is added to a polycarbonate 
resin as the halogen compound taking the compatibility 
with the polycarbonate into consideration. According 
to this method, the migration of the halogen compound 
to the surface of the shaped article is less than that of 
other halogen compounds. However, when the amount 
of the carbonate oligomer is increased so as to enhance 
the fire retardancy, the impact strength and rigidity of 
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the shaped article is disadvantageously lowered to a 
great extent. And this method is not desirable either 
because the improvement of fire retardancy is effected 
to the detriment of other properties of polycarbonate 
resins. Addition of diantimony trioxide together with 
the halogenated compound is known as a means for 
decreasing the amount of the halogenated compound to 
be added. When this method is applied to polycarbonate 
resin, the combustion can be retarded, but the thermal 
stability upon melt molding and physical properties of 
the molded articles are deteriorated, and further the 
appearance of the molded articles is markedly affected. 
The present inventors have investigated the above 

mentioned drawbacks and found that diantimony triox 
ide reacts with the carbonate bond to degrade the poly 
carbonate and generate carbon dioxide, resulting in 
deterioration of the appearance of the molded articles. 
The degradation mechanism seems to be as shown be 
low: 

3 (O)-of- + Sb2O3-Ge. 
O 

The present inventors have completed the present 
invention as the result of research in various antimony 
compounds. 

SUMMARY OF THE INVENTION 
According to the present invention, there is provided 

a fire retardant polycarbonate resin composition which 
comprises diantimony tetroxide and a member selected 
from the class of a halogenated polycarbonate and a 
mixture of a halogen compound and a polycarbonate. 
According to another aspect of the present invention, 

there is provided a fire retardant for resins which com 
prises diantimony tetroxide and a halogenated polycar 
bonate oligomer having a recurring unit of the formula 

R2 O (I) 

where R and R2 are similar or dissimilar and selected 
from the class of hydrogen and lower alkyl, and at least 
one halogen substituent is attached to at least one of the 
phenyl nuclei. 
According to a further aspect of the present inven 

tion, there is provided a fire retardant resin composition 
which comprises a resin and a fire retardant comprising 
diantimony tetroxide and the above mentioned haloge 
nated polycarbonate oligomer. 
An object of the present invention is to provide a fire 

retardant polycarbonate resin composition free from 
deterioration of the thermal stability, physical proper 
ties and appearance of the molded articles. 
Another object of the present invention is to provide 

an excellent fire retardant for resins which does not 
cause deterioration of the physical properties and ap 
pearance of the molded articles. 

H 
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DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The polycarbonate utilized herein may be prepared 
by reacting a bis(hydroxyaryl) alkane with a carbonate 
precursor such as phosgene, diaryl carbonate and the 
like. A nuclear halogenated polycarbonate may be pre 
pared by substituting a nuclear halogenated bis(hydrox 
yaryl) alkane for a part or all of the above mentioned 
bis(hydroxyaryl) alkane following the above mentioned 
preparation procedure. 

Representative bis(hydroxyaryl) alkanes are 2,2- 
bis(4-hydroxyphenyl) propane, 2,2-bis(4-hydroxyphe 
nyl) butane, 2,2-bis(4-hydroxyphenyl) pentane, and 
bis(4-hydroxyphenyl)methane. 

Representative nuclear halogenated bis(hydroxyaryl) 
alkanes are 2,2-bis(4-hydroxy-3,5-dibromophenyl) pro 
pane, 2,2-bis(4-hydroxy-3,5-dichlorophenyl) propane, 
2,2-bis(4-hydroxy-3,5-dibromophenyl)butane, 2,2-bis(4- 
hydroxy-3,5-dichlorophenyl) butane, 2,2-bis(4- 
hydroxy-3,5-dibromophenyl) pentane, 2,2-bis(4- 
hydroxy-3,5-dichlorophenyl) pentane, bis(4-hydroxy 
3,5-dibromophenyl) methane, and bis(4-hydroxy-3,5- 
dichlorophenyl)methane. 
These are used alone or in combination. 
Polycarbonates also can be used for the present in 

vention which have monohydric phenol groups at the 
ends of the chain. These end groups are derived from a 
monohydric phenol added as a chain terminater upon 
preparing the polycarbonate, such as pentachlorophe 
nol, pentabromophenol, tetrachlorophenol, tetrabromo 
phenol and the like. These polycarbonates thus termi 
nated may be used in combination. - 
The polycarbonate or halogenated polycarbonate 

usually has at least 70 carbonate bonds. Nuclear haloge 
nated polycarbonates having 2-70 carbonate bonds, 
preferably 2-50 carbonate bonds and, more preferably 
2-10 carbonate bonds, are useful as a fire retardant for 
resins, together with diantimony tetroxide. 

Diantimony tetroxide used in the present invention is 
composed of trivalent antimony oxide and pentavalent 
antimony oxide according to chemical analysis, but the 
diantimony tetroxide is different from a simple mixture 
of trivalent antimony oxide and pentavalent antimony 
oxide and is a particular substance having its own inher 
ent crystal structure according to physical analysis. It 
appears as a white or light yellow powder. 

Diantimony tetroxide may be prepared by oxidizing 
diantimony trioxide, antimonous acid, antimony sulfide, 
or metallic antimony at a temperature of 450° C.-1200 
C., or by heating diantimony pentoxide at a temperature 
of 400 C-1200 C. 
The amount of diantimony tetroxide is usually 0.1-50 

parts by weight, preferably 0.2-30 parts by weight, and 
more preferably 0.3-20 parts by weight per 100 parts by 
weight of the polycarbonate or halogenated polycar 
bonate. The amount of diantimony tetroxide is deter 
mined depending upon the degree of fire retardancy 
required for each particular use of the polycarbonate. 

It is necessary according to the present invention that 
a halogen atom be present in the polycarbonate resin 
composition to impart the high fire retardancy thereto. 
Therefore, if the polycarbonate is not a nuclear haloge 
nated polycarbonate or even if a nuclear halogenated 
polycarbonate is used but the halogen content is low, it 
is necessary to add a halogen compound. The halogen 
compound to be added may be a halogen series fire 
retardant, preferably an organic halogen compound 
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4. 
containing at least 30% by weight of halogen and hav 
ing a decomposition temperature not lower than 250 C. 

Representative halogen compounds are hexabromo 
benzene, hexabromo-biphenyl, 2,2-bis(4-hydroxy-3,5- 
dibromophenyl) propane, pentachlorodiphenyl carbon 
ate, pentabromotoluene, pentabromophenol, tetra 
bromophthalic anhydride, tetrabromodiphenyl carbon 
ate, decabromodiphenyl carbonate, perchloropentacy 
clodecane, pentachlorophenol, pentachlorotoluene, 
decachlorodiphenyl ether, and decabromodiphenyl 
ether. 
The amount of the halogen compound is usually not 

more than 20 parts by weight, preferably not more than 
15 parts by weight and, more preferably not more than 
10 parts by weight, per 100 parts by weight of the poly 
carbonate or halogenated polycarbonate. 
The polycarbonate or halogenated polycarbonate 

may be modified by an appropriate resin. Representa 
tive resins for such modification are thermoplastic res 
ins, for example, styrene resins such as acrylonitrile-sty 
rene copolymer, acrylonitrile-chlorostyrene copoly 
mer, acrylonitrile-polybutadiene-styrene copolymer, 
acrylonitrile-polybutadiene-chlorostyrene copolymer 
and the like, polymethacrylate resins such as polymeth 
ylmethacrylate and the like, polyolefine resins such as 
polyethylene, polypropylene, polyvinyl chloride and 
the like, polyamide resins, polyester resins, polyacetal 
resins, polyphenylene oxide resins and polysulfone res 
1S. 

The polycarbonate, diantimony tetroxide, haloge 
nated compound, resin for modifying the polycarbonate 
and additives for the resin may be mixed by preliminar 
ily blending a part or all of the above mentioned compo 
nents with a high speed mixer or a tumbling mixer, or 
without blending preliminarily, and then kneading with 
an extruder, a Banbury mixer or kneading roll to pro 
duce the fire retardant polycarbonate resin composi 
tion. 
According to the present invention, a combination of 

diantimony tetroxide and a halogenated polycarbonate 
oligomer is a useful fire retardant for resins. 
The halogenated polycarbonate oligomer may be that 

having a recurring unit of Formula (I) above. 
The halogenated polycarbonate usually contains 2-70 

of the recurring unit and, preferably 2-10 recurring. 
The amount of the fire retardant is usually added to a 

resin in an amount of 0.5-50 parts by weight, preferably 
1-40 parts by weight and, more preferably 2-30 parts by 
weight per 100 parts by weight of the resin. 
The amount of diantimony tetroxide is usually deter 

mined depending upon the amount of the halogenated 
polycarbonate, but is usually 1-50 parts by weight, 
preferably 3-45 parts by weight and, more preferably 
5-40 parts by weight per 100 parts by weight of the 
halogenated polycarbonate oligomer. 

This fire retardant may be effectively added to resins, 
for example, thermoplastic resins such as polyester res 
ins, polyamide resins, polysulfone resins, styrene resins, 
methacrylate resins, polyolefine resins, polyacetal res 
ins, polyphenylene oxide resins and the like. 
The fire retardant of the present invention shows less 

migration and less deterioration of the resin than other 
fire retardants such as a combination of diantimony 
trioxide and a halogen compound. The lower migration 
seems to be due to the molecular weight of the haloge 
nated polycarbonate being higher than that of other 
halogen compounds. 

T 



4,155,949 
5 

Further, when the fire retardant of the present inven 
tion is added to a resin, the resulting resin shows less 
thermal deterioration upon melting for. molding, less 
lowering of the fire retardancy and less degradation of 
the appearance of the molded article than resins con 
taining a fire retardant composed of a halogenated poly 
carbonate and diantimony trioxide. , 
The fire retardant may be added by conventional 

procedures. For example, the resin to be fire-retarded, 
the halogenated polycarbonate oligomer, diantimony 
tetroxide, and if desired, additives for resin are mixed by 
preliminarily blending a part or all of the above men 
tioned components with a high speed mixer or a tum 
bling mixer, or without blending preliminarily, and then 
kneading with an extruder, a Banbury mixer or knead 
ing rolls. - 

Fire retardancy of the fire retardant polycarbonate 
resin composition and the fire retardant of the present 
invention may be determined by the method of UL94 
where the fire retardancy is classified into self-extin 
guishable groups V-0, V-I and V-II, depending upon 
the burning time after removing the fire source. 
As another measuring method, there, may be men 

tioned JIS K-720, Determination of Oxygen Index. 
As is clear from above, the combination of dian 

timony tetroxide with a halogen-containing polycar 
bonate resin composition of the present invention gives 
various excellent physical properties which are not 
anticipated by conventional fire retardant polycarbon 
ates or fire retardant resin compositions containing a 
polycarbonate. : 
The following examples are given for explaining the 

feature of the resin composition according to the pres 
ent invention. In the following examples, parts and 
percents are by weight unless otherwise specified. 

REFERENCE EXAMPLE 1. 

Diantimony trioxide (supplied by Mikuni Seiren Co. 
Ltd.) was heated in an electric furnace at 500 C. for 3 
hours and further at 800° C. for 3 hours in air and 
ground, and the powders passing through a 325 mesh 
sieve were collected. 
The resulting antimony oxide was subjected to X-ray 

analysis and it was found that the X-ray diffraction 
pattern of the antimony oxide was consistent that of 
diantimony tetroxide described in ASTM "Index to the 
X-ray Powder Data File Inorganic'. 

REFERENCE EXAMPLE 2 
(A) In 100 parts of polybutadiene latex (gel content of 

85%, polymer particle size of 0.3 microns, polybutadi 
ene content of 54%) diluted with 170 parts of water was 
dissolved 0.72 parts of sodium dodecylbenzene sulfo 
nate, and then 2.7 parts of acrylonitrile and 15.3 parts of 
monochlorostyrene were added and further 0.07 parts 
of potassium persulfate was added thereto. The result 
ing mixture was subjected to a graft polymerization in 
an emulsion under a nitrogen atmosphere at 60 C. for 7 
hours to produce a latex of the graft polymer. 

(B) A mixture of 15 parts of acrylonitrile, 85 parts of 
monochlorostyrene and 0.17 parts oft-dodecylmercap 
tan was continuously dropwise added to an aqueous 
solution of 2 parts of sodium dodecylbenzene sulfonate 
and 0.4 parts of potassium persulfate in 200 parts of 
water in a nitrogen atmosphere over 6 hours at 60° C. to 
effect copolymerization. After completion of the drop 
wise addition, the copolymerization reaction was car 
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6 
ried out for a further 2 hours under the same conditions 
to obtain a latex of the copolymer. 
"(C). The graft polymer latex obtained in (A) above 

and the copolymer latex obtained in (B) were blended in 
such a manner that the polybutadiene content in the 
resulting latex was 20% based on the total solid matter. 
Further a dispersion of 2,6-di-t-butyl-p-cresol (45% 
content) was added thereto in an amount of 20% based 
on the polybutadiene solid. The latex thus blended was 
precipitated and separated followed by drying to obtain 
an acrylonitrile-polybutadiene-chlorostyrene resin 
(hereinafter referred to as "ABC resin'). 
EXAMPLE 1 and COMPARISON EXAMPLE 1. 

To 100 parts of polycarbonate (a carbonate copoly 
mer derived from 2,2-bis(4-hydroxy-3,5-dibromophe 
nyl) propane (8% by weight) and 2,2-bis(4-hydroxyphe 
nyl) propane, molecular weight of 22,000) was added 
1.5 parts of diantimony tetroxide as obtained in Refer 
ence Example 1 above, and the resulting mixture was 
thoroughly mixed. Then the resulting mixture was 
melted and kneaded by extruder to produce pellets of 
the resin composition. The pellets were molded by in 
jection at a cylinder temperature of 270° C. or 290 C. to 
produce each of the sample pieces. 

Physical properties, oxygen index determined ac 
cording to JIS K-7201, and reduced viscosity of each 
sample piece are shown in Table 1 below. Upon deter 
mining the reduced viscosity, the antimony oxide was 
removed by dissolving the sample in dichloromethane 
and centrifuging. The measuring was conducted at a 
concentration of 0.3 g/100 ml. at 30° C. and the solvent 
was dichloromethane. 

Repeating the above mentioned procedure except 
that 1.5 parts of diantimony trioxide (supplied by 
Mikuni Seiren Co. Ltd.) were employed in place of 
diantimony tetroxide, the resulting composition was 
measured as to the physical and other properties. The 
results are shown in Table 1 below as Comparison Ex 
ample 1. 

Table 1 
Comparison 

Example Example 1 
Diantimony Diantimony 

Antimony oxide tetroxide trioxide 
Molding Temperature 270 290 270 290 
(C.) 

Izod Impact Strength, 8.0 7.7 8.6 2.7 
'thick, with a 
notch 
(Kg.cm/cm) 

Tensile Strength 640 630 640 430 
(Kg/cm2) 

Reduced Viscosity 0.47 0.44 0.42 0.33 
(g/l.) 

Oxygen Index 41 41 41 39 

The oxygen index of a polycarbonate prepared from 
bisphenol A is 25, and therefore, referring to Table 1, it 
is clear that fire retardancy of each sample in Example 
1 and Comparison Example 1 is improved to a great 
extent. However, at a higher molding temperature the 
sample piece containing diantimony trioxide shows 
lower impact strength, tensile strength and reduced 
viscosity. This shows that the thermal deterioration is 
marked in case of diantimony trioxide while such ther 
mal deterioration is not found in case of diantimony 
tetroxide according to the present invention. 
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EXAMPLE 2 and COMPARISON EXAMPLE 2 
100 parts of polycarbonate (a carbonate polymer 

derived from 2,2-bis(4-hydroxyphenyl) propane, molec 
ular weight of 26,000) was mixed with 6 parts of deca 
bromobiphenyl and 1.5 parts of diantimony tetroxide of 
Reference Example 1, and then melted and kneaded by 
an extruder to produce pellets of the resin composition. 
Repeating the injection molding procedure of Example 
1 except that the cylinder temperature was 280° C. or 
310 C, there were obtained the respective sample 
pieces. Ordinary physical properties and oxygen index 
were measured and the appearance was observed. The 
results are shown in Table 2 below. 

For comparison, repeating the above mentioned pro 
cedures except that 1.5 parts of diantimony trioxide was 
used in place of diantimony tetroxide, the resulting 
composition was tested, and the results are shown in 
Table 2 below as Comparison Example 2. 

Table 2 
Comparison 

Example 2 Example 2 
Diantimony Diantimony 

Antimony oxide tetroxide trioxide 
Molding temperature 280 310 280 310 
(C) 

Izod Impact Strength, 11.7 7.4 11.3 0.8 
'' thick, with a 
notch 
(Kg.cm/cm) 

Tensile Strength 650 660 660 310 
(Kg/cm) 

Appearance of the No No Silver Silver 
molded article silver silver streak streak 

streak streak present present 
Oxygen index 43 42 43 40 

As is clear from Table 2 above, when diantimony 
trioxide is employed, there occurs a remarkable thermal 
deterioration. 

EXAMPLE 3 and COMPARISON EXAMPLE 3 

60 parts of polycarbonate as used in Example 1, 40 
parts of ABC resin of Reference Example 2, and 1.5 
parts of diantimony tetroxide of Reference Example 1 
were mixed, and then melted and kneaded by an ex 
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truder to produce pellets of the resin composition. The 45 
pellets were molded by injection at a cylinder tempera 
ture of 250 C. or 290 C. to produce each sample piece. 
Ordinary physical properties thereof were measured 
and a burning test according to UL 94 was conducted. 
The results are shown in Table 3 below. 
For comparison, repeating the above mentioned pro 

cedures except that 1.5 parts of diantimony trioxide 
were used in place of diantimony tetroxide, there was 
obtained a test piece. The results of testing are shown in 
Table 3 below as Comparison Example 3. 

Table 3 
Comparison 

Example 3 Example 3 
Diantimony Diantimony 

Antimony oxide tetroxide trioxide 

Molding temperature (C.) 250 290 250 290 
Izod Impact Strength, 53 31 48 12 
'' thick, with a 
notch 
(Kg.cm/cm) 

Burning test (UL 94) v-o v-o W-O V-I 

When modified with a resin other than polycarbonate 
resin, the use of diantimony trioxide causes a thermal 
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deterioration and further the fire retardancy effect is 
poor. When diantimony tetroxide is used, no deteriora 
tion is observed. 

EXAMPLE 4 and COMPARISON EXAMPLE 4 
93 Parts of ABC resin as prepared in Reference Ex 

ample 2, 7 parts of a nuclear brominated low molecular 
weight polycarbonate (polycarbonate of 2,2-bis(4- 
hydroxy-3,5-dibromophenyl) propane, average degree 
of polymerization of 3) and 3 parts of diantimony tetrox 
ide of Reference Example 1 were mixed and then 
melted and kneaded by an extruder to produce pellets of 
the resin composition. The pellets were molded by in 
jection at a cylinder temperature of 220 C. to produce 
a test piece, which was then subjected to a burning test 
in accordance with UL 94 and the appearance of the 
molded article was observed. The results are shown in 
Table 4 below. . . * 

For comparison, repeating the above mentioned pro 
cedure except that 3 parts of diantimony trioxide were 
used in place of diantimony tetroxide, the resulting 
composition was tested. The results are shown in Table 
4 below as Comparison Example 4. 

. Table 4 

Comparison 
Example 4 Example 4 
Diantimony Diantimony 

Antimony oxide tetroxide trioxide 
Izod Impact Strength, 16 6 
"thick, with a 
notch 
(Kg.cm/cm) 

Burning test (UL 94) W-O V-O 
Appearance of the No silver Silver 
molded article. streak streak 

present 

In a similar way to the previous three Examples, the 
addition of diantimony tetroxide gives better results 
than the addition of diantimony trioxide. 
EXAMPLE 5 and COMPARISON EXAMPLE 5 

40 Parts of poly(2,6-dimethylphenylene oxide) hav 
ing an intrinsic viscosity of 0.54, 60 parts of high impact 
styrene containing 9% polybutadiene of which the graft 
ratio is 85%, 15 parts of 2,2-bis(3,5-dibromo-4-hydrox 
yphenyl) propane carbonate polymer of which the ends 
are terminated with t-butylphenol and having an aver 
age of 3 recurring units, 7 parts of triphenyl phosphate 
and 3 parts of diantimony tetroxide of Reference Exam 
ple 1 were thoroughly mixed in a form of powder, and 
then melted, kneaded and pelletized with an extruder to 
obtain a resin composition. The resulting pellets were 
injection-molded at a 280 C. cylinder temperature to 
produce test pieces. 

For comparison, repeating the above procedure ex 
cept that 3 parts of diantimony trioxide was used in 
place of diantimony tetroxide, there was obtained a 
resin composition. 
The test results of the resin compositions are as 

shown below. 
Table 5 

Comparison 
. Example 5 Example 5 
Diantimony Diantimony 
tetroxide trioxide 

Burning test W-O W-O 
UL 94. 
Appearance Luster 55 30 
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Table 5-continued 

Comparison 
Example 5 Example 5 
Diantimony Diantimony 
tetroxide trioxide 

JES 874 
45° 

Silver None Present 
streak 

The resin composition containing 2,2-bis(3,5- 
dibromo-4-hydroxy) phenylpropane polycarbonate and 
diantimony tetroxide has a far better appearance than 
that containing diantimony trioxide. 
EXAMPLE 6 and COMPARISON EXAMPLE 6 

100 parts of poly(1,4-butylene terephthalate having 
an intrinsic viscosity of 1.20, 20 parts of 2,2-bis(3,5- 
dibromo-4-hydroxyphenyl) propane carbonate polymer 
the ends of which are terminated with t-butylphenol 
and having an average of three recurring units and 5 
parts of diantimony tetroxide were thoroughly mixed in 
a form of powder, and melted, kneaded and pelletized 
to obtain a resin composition. These pellets were injec 
tion-molded at a cylinder temperature of 260' C. to 
produce test pieces. 
For comparison, repeating the above procedure ex 

cept that 5 parts of diantimony trioxide was used in 
place of diantimony tetroxide, the resulting resin com 
position was tested. The comparison of the test results 
of both resin compositions is shown in Table 6 below. 

Table 6 
Comparison 

Example 6 Example 6 
Diantimony Diantimony 
tetroxide trioxide 

Burning test V.O. W-O 
UL 94. 
Appearance Luster 85 50 

JIS 874 
45° 

Silver None Present 
streak 

The resin composition containing 2,2-bis(3,5- 
dibromo-4-hydroxy) phenylpropane polycarbonate and 
diantimony tetroxide has a far better appearance than 
that containing diantimony trioxide. 
We claim: 
1. A fire retardant polycarbonate resin composition 

having improved thermal stability and impact strength 
which comprises antimony tetroxide and a polycarbon 
ate member selected from the halogen-containing class 
of (A) halogenated polycarbonates wherein the halogen 
is bromo or chloro and (B) a mixture of (1) an organic 
halogen compound containing at least 30 percent by 
weight of halogen and the decomposition temperature 
of which is not lower than 250 C., wherein the halogen 
is bromo or chloro and (2) a polycarbonate, the amount 
of diantimony tetroxide in (A) and the amount of halo 
gen compound and antimony tetroxide in (B) being 
sufficient to retard fire in the composition. 

2. A fire retardant polycarbonate resin composition 
according to claim 1 in which the polycarbonate has 
bis(hydroxyaryl) alkane as a monomeric unit. 

3. A fire retardant polycarbonate resin composition 
according to claim 2 in which the polycarbonate con 
tains at least 70 carbonate bonds. 

4. A fire retardant polycarbonate resin composition 
according to claim 1 in which the halogenated polycar 
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10 
bonate contains at least one nuclear halogenated bis(hy 
droxyaryl) alkane as a monomeric unit. 

5. A fire retardant polycarbonate resin composition 
according to claim 4 in which the polycarbonate con 
tains at least 70 carbonate bonds. 

6. A fire retardant polycarbonate resin composition 
according to claim 4 in which the nuclear halogenated 
bis(hydroxyaryl) alkane is selected from a nuclear bro 
minated bis(hydroxyaryl) alkane and a nuclear chlori 
nated bis(hydroxyaryl) alkane. 

7. A fire retardant polycarbonate resin composition 
according to claim 2 in which the bis(hydroxyaryl) 
alkane is selected from 2,2-bis(4-hydroxyphenyl) pro 
pane and bis(4-hydroxyphenyl)methane. 

8. A fire retardant polycarbonate resin composition 
according to claim 4 in which the nuclear halogenated 
bis(4-hydroxyaryl) alkane is selected from 2,2-bis(4- 
hydroxy-3,5-dibromophenyl) propane and 2,2-bis(4- 
hydroxy-3,5-dichlorophenyl) propane. 

9. A fire retardant polycarbonate resin composition 
according to claim 4 in which the bis(4-hydroxyaryl) 
alkane is selected from 2,2-bis(4-hydroxyphenyl) pro 
pane and bis(4-hydroxyphenyl)methane. 

10. A fire retardant polycarbonate resin composition 
according to claim 1 in which the organic halogen com 
pound is selected from the class of hexabromobenzene, 
hexabromobiphenyl, 2,2-bis(4-hydroxy-3,5- 
dibromophenyl) propane, perchloropentacyclodecane, 
pentabromotoluene, pentabromophenol, tetrabromoph 
thalic anhydride, pentachlorophenol, pentachlorotol 
uene, decachlorodiphenyl ether and decabromodiphe 
nyl ether. 

11. A fire retardant polycarbonate resin composition 
according to claim 1 in which the diantimony tetroxide 
is contained in an amount of 0.1-50 parts by weight per 
100 parts by weight of the polycarbonate or the haloge 
nated polycarbonate. 

12. A fire retardant polycarbonate resin composition 
according to claim 11 in which the amount of dian 
timony tetroxide is 0.2-30 parts by weight per 100 parts 
by weight of the polycarbonate or the halogenated 
polycarbonate. 

13. A fire retardant polycarbonate resin composition 
according to claim 11 in which the amount of dian 
timony tetroxide is 0.3-20 parts by weight per 100 parts 
by weight of the polycarbonate or the halogenated 
polycarbonate. 

14. A fire retardant polycarbonate resin composition 
according to claim 1 in which the amount of the halo 
gen compound is not more than 20 parts by weight per 
100 parts by weight of the polycarbonate. 

15. A fire retardant polycarbonate resin composition 
according to claim 14 in which the amount of the halo 
gen compound is not more than 15 parts by weight per 
100 parts by weight of the polycarbonate. 

16. A fire retardant polycarbonate resin composition 
according to claim 14 in which the amount of the halo 
gen compound is not more than 10 parts by weight per 
100 parts by weight of the polycarbonate. 

17. A fire retardant polycarbonate resin composition 
according to claim 1 in which there is additionally con 
tained a thermoplastic resin selected from styrene res 
ins, polyolefine resins, and polyester resins. 

18. A fire retardant polycarbonate resin composition 
according to claim 17 in which the styrene resin is se 
lected from acrylonitrile-styrene copolymer, acryloni 
trile-chlorostyrene copolymer, acrylonitrile 
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polybutadiene-styrene copolymer, and acrylonitrile 
polybutadiene-chlorostyrene copolymer. 

19. A fire retardant polycarbonate resin composition 
according to claim 17 in which the polyolefine resin is 
selected from polyethylene, polypropylene and polyvi 
nyl chloride. 

20. A fire retardant polycarbonate resin composition 
which comprises diantimony tetroxide, a brominated or 
chlorinated polycarbonate, and an organic halogen 
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12 
halogen and the decomposition temperature of which is 
not lower than 250 C., wherein the halogen is bromo or 
chloro, the amount of diantimony tetroxide being suffi 
cient to retard fire in the composition. 

21. A fire retardant polycarbonate resin composition 
according to claim 20 in which the amount of the halo 
gen compound is not more than 20 parts by weight per 
100 parts by weight of the halogenated polycarbonate. 
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