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57 ABSTRACT 
Polymer compositions containing minor proportions of 
polyvalent metal or amine salts of 5,5-bis-(bromome 
thyl)-2-hydroxy-2-oxo-1,3,2-dioxaphosphorinane. Alu 
minum, calcium and melamine salts are preferred. 
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Re. 32,472 3 
application of the test flame; (2) the material does not 
have a flaming combustion time exceeding 50 seconds 
for the 10 flame applications for each set of 5 specimens; 
(3) no specimen burns with flaming or glowing combus 
tion up to the holding clamp; (4) no specimen drips flam 
ing particles that ignite the dry cotton beneath the spec 

4. 
oxygen is called the oxygen index. A high oxygen index 
(O.I.) indicates a highly flame-retardant specimen. 
The effectiveness of the polymer compositions herein 

in resisting flaming is shown in the Table below. The 
indicated amounts are pph (parts per hundred parts of 
resin). 

Additive pp. H'S PS ABS 
Al salt 2(),6 2O6 4. 
Casalt 22.2 2O.( 26.6 26 
Melanine 27 15 6 24 24 st 
sal 
SbO3. 4. 4 4 4 4. 4 
UL-94 W. W-O W-1 V-2 V-2 V-2 W.2 W.2 V-2 W-) W.() W-O 
(). 26.2 33.0 3. 25.9 2).7 22.7 25 23.8. 26.() 245 24.2 25. 
'polypropylene 
high impact rely stylene foly sly ene grafield sitti polybutativene 'polystyrene 

'a copynner of styleic and agryl nitrile grated at nylyl alien 
of 5,5-his thron methy}}-2-hydroxy-2-ox -1. .2-dict Xaph shrinaik 
also contains 15 pph of ammonium plyphosphate 

imen; and (5) no specimen glows for more than 30 sec 
onds after the second removal of the flame. 
The next highest rating is “V-1'. It indicates that (1) 

no specimen burns with flaming combustion for more 
than 30 seconds after each application of the test flame; 
(2) the material does not have a flaming combustion 
time exceeding 250 seconds for the 10 flame applica 
tions for each set of 5 specimens; (3) no specimen burns 
with flaming or glowing combustion up to the holding 
clamp; (4) no specimen drips flaming particles that ig 
nite the dry surgical cotton beneath the specimen; and 
(5) no specimen glows for more than 60 seconds after 
the second removal of the flame. 
A "V-2' rating is given to a composition () when no 

specimen burns with flaming combustion for more than 
30 seconds after each application of the test flame; (2) it 
does not have a total flaming combustion time exceed 
ing 250 seconds for the 10 flame applications for each 
set of 5 specimens; (3) no specimen burns with flaming 
or glowing combustion up to the holding clamp; (4) 
some specimens drip flaming particles which burn only 
briefly, some of which ignite the dry cotton beneath the 
specimen; and (5) no specimen glows for more than 60 
seconds after the second removal of the flame. 
The lowest rating given to a material in this test is 

"NSE" ("non-self-extinguishing"). It indicates that the 
material has failed to meet one or more of the criteria 
for the UL-94 vertical test. 
Another test for the flammability of a plastic material 

measures the minimum concentration of oxygen that 
will just support combustion. The test is an ASTM test, 
D 2863-70. It is carried out in a glass column wherein 
the concentration of oxygen is varied until that concen 
tration is found which will just support the burning of a 
test specimen, for 3 minutes or until 50 mm of the speci 
men has burned. The test specimen is 70-150 mm long 
by 6.5 mm wide by 3.0 mm thick. This concentration of 
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The metal or amine salt additives herein should ordi 
narily be used in concentrations ranging from about 20 
pph (parts per hundred parts of resin) to about 32 pph. 
When desired, antimony trioxide may be used as a syn 
ergist in concentrations ranging from about 2 pph to 
about 12 pph. 

All parts and percentages herein, unless otherwise 
expressly stated, are by weight. 
We claim: 
1. A composition comprising a normally flammable 

polymer and a minor porportion, sufficient to impart 
flame-retardant properties to said composition, of a salt 
of 5,5-bis (bromomethyl)-2-hydroxy-2-oxo-1,3,2-dioxa 
phosphorinane having the structure 

BrCH, CHO O 
N / N 2 
C I-O-H-A. 

/ N / 
HrCH, CHO 

f 

where A is a polyvalent metal or protonated amino 
s-triazine group and n is an integer corresponding to the 
valence of A. 

2. The composition of claim 1 wherein A is alumi 
num. 

3. The composition of claim 1 wherein A is cal 
cium. 

4. The composition of claim 1 wherein the normally 
flammable polymer is a polymer of styrene. 

5. The composition of claim 1 wherein the normally 
flammable polymer is an olefin polymer. 

6. The composition of claim 4 wherein the normally 
flammable polymer is an ABS resin. 

7. The conposition of claim 4 wherein the normally 
flammable polymer is polystyrene. 

8. The composition of claim 5 wherein the normally 
flammable polymer is polypropylene. 
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