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Description 

This  invention  relates  to  a  fire  retardant  for 
imparting  fire  retardant  properties  to  polymers  such 
as  polyethylenes,  polypropylenes,  polystyrenes, 
and  nylons. 

Rising  expectations  for  public  safety  have  pro- 
mpted  governmental  agencies  to  review  the  regula- 
tions  and  legislation  that  pertain  to  the  flammability 
and  smoke  hazards  that  are  associated  with  ignited 
artificial  polymeric  materials.  Particular  emphasis 
has  been  directed  to  thermoplastic  materials  that 
are  produced  by  rapid  extrusion  manufacturing  pro- 
cesses.  Commercially  available  fire  retardants  for 
extruded  polymeric  materials  are  primarily  haloge- 
nated  hydrocarbons  and  exhibit  at  least  five  major 
disadvantages:  (1)  they  are  intrinsically  toxic,  (2) 
they  retard  fire  only  after  being  vaporized  by  the 
action  of  heat,  (3)  they  produce  corrosive  and  high- 
ly  toxic  vapors,  (4)  they  do  not  suppress  smoke 
which  is  known  to  be  a  leading  cause  of  death  by 
fire,  and  (5)  they  often  require  the  presence  of 
antimony  oxide  which  is  now  known  to  be  a  dan- 
gerous  carcinogenic  compound.  To  improve  the 
situation,  the  United  States  National  Materials  Advi- 
sory  Board  has  recommended  the  development  of 
char  forming  fire  retardants  which  reduce  or  elimi- 
nate  all  forms  of  vaporization  upon  exposure  to  fire. 

Efforts  have  been  made  to  develop  non-haloge- 
nated  hydrocarbon  type  fire  retardants  for  extruda- 
ble  thermoplastics.  U.S.  Patent  No.  4,174,343,  is- 
sued  November  13,  1979,  W.B.  Hardy  et  al.,  dis- 
closes  a  polyolefin  composition  containing,  as  a  fire 
retardant,  a  combination  of  a  disphosphonate,  and 
ammonium  polyphosphate.  Also  disclosed  is  a 
polyolefin  composition  containing  20-40  wt.  % 
dicyanopentaerythritol  diphosphonate.  The  retar- 
dant  is  especially  used  to  render  homo- 
polypropylene  flame-retardant,  but  copolymers  with 
10-15%  ethylene  or  (iso)butylene  are  also  applica- 
ble. 

U.S.  Patent  No.  4,312,802,  granted  January  26, 
1982,  G.  Bertelli,  discloses  a  self-extinguishing 
polymer  composition  comprising  (a)  100  parts  of  a 
thermoplastic  polymer,  (b)  5  to  30  parts  of  an 
ammonium  or  aminophosphate  and  (c)  3  to  20 
parts  of  an  N-containing  organic  compound  which 
on  heating  in  the  presence  of  component  (b)  forms 
a  carbonaceous  non-dripping  mass.  The  fire  retar- 
dant  system  can  be  used  with  olefin  (co)polymers 
such  as  polypropylene,  polyethylene,  ethylene-pro- 
pylene  copolymers,  polystyrene,  ABS,  polyethyl- 
ene  terephthalate,  polybutylene  terephthalate,  poly- 
carbonates  and  polyamides.  They  purportedly  give 
good  self-extinguishing  properties  and  do  not 
cause  corrosion  of  processing  apparatus  or  gen- 
erate  toxic  smoke  and  gases  on  ignition. 

British  Patent  No.  1,603,123,  granted  Novem- 
ber  18,  1981,  Johnson  Trading  Co.,  discloses  a 
flame-proofing  and  fire-retarding  composition  com- 
prising  an  aqueous  solution  of  (a)  ammonium  hy- 

5  drogen  sulphate,  (b)  ammonium  dihydrogen  phos- 
phate  and  (c)  diammonium  hydrogen  phosphate.  It 
can  also  be  in  the  form  of  an  anhydrous  mixture  for 
dissolution  in  water.  The  composition  can  contain  a 
binder,  for  example,  an  alkali  metal  silicate  (up  to  1 

io  wt.  %);  a  water-repellant  additive  such  as  sodium 
stearate  (up  to  0.5  wt.  %);  an  additional  ammonium 
salt,  for  example,  sulphamate  or  meta-borate  (up  to 
4  wt.%);  a  hypochlorite  salt  (up  to  0.01  wt.  %);  a 
chloride  salt  (wt.  ratio  of  hypochlorite  to  chloride 

75  1:8  to  20);  and  Na2HPCv  The  composition  is  said 
to  provide  "balanced"  protection  against  flame 
spread  and  melt  whilst  meeting  health  and  hygiene 
requirements. 

U.S.  Patents  Nos.  2,287,597,  1943,  2,464,342, 
20  1949,  2,514,268,  1950,  and  2,536,988,  1951  dis- 

close  melamine  containing  fire  retardants. 
According  to  a  first  aspect  of  the  present  in- 

vention,  there  is  provided  a  solid  composition  for 
imparting  fire  retardant  properties  to  synthetic  poly- 

25  meric  material  to  which  it  is  added,  which  composi- 
tion  is  obtained  as  a  precipitation  product  on  bring- 
ing  together,  in  an  aqueous  medium: 

(a)  between  30%  and  70%  by  weight  of  one  or 
more  of  phosphoric  acid,  ammonium  dihydrogen 

30  phosphate,  diammonium  hydrogen  phosphate, 
sulphuric  acid  and  ammonium  hydrogen  sul- 
phate; 
(b)  between  30%  and  70%  by  weight  of  one  or 
more  of  ethylenediamine,  p-phenylenediamine, 

35  m-xylene-a,a'-diamine,  1  ,3,5-triamino-2,4,6- 
triazine,  2-aminopyridine,  diethylenetriamine  and 
urea;  and 
(c)  between  0.25%  and  10%  by  weight  of  one  or 
more  of  sodium  lauryl  sulphate,  polyvidone,  so- 

40  dium  alkylbenzenesulphonate  and  sodium  pal- 
mitate. 
According  to  a  second  aspect  of  the  present 

invention,  there  is  provided  a  method  of  preparing 
the  solid  composition  of  the  first  aspect  of  the 

45  present  invention,  comprising  dissolving  the  or 
each  compound  of  group  (a)  in  a  minimum  volume 
of  boiling  water,  adding  the  or  each  compound  of 
group  (b)  and  group  (c)  to  the  boiling  water,  heat- 
ing  and  stirring  the  boiling  mixture  until  the  solid 

50  composition  has  precipitated,  filtering  the  composi- 
tion  from  the  mixture,  and  grinding  the  composition 
finely. 

The  present  invention  also  provides  a  method 
of  imparting  fire  retardant  properties  to  a  polymeric 

55  material,  composing  incorporating  into  the  poly- 
meric  material  5  to  20  %  by  weight  of  a  composi- 
tion  according  to  the  first  aspect  of  the  invention, 
and  use  of  a  composition  according  to  the  first 
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aspect  of  the  invention  as  a  fire  retardant. 
The  composition  in  accordance  with  the  first 

aspect  of  the  present  invention  is  a  char  forming 
fire  retardant  designed  to  prevent  all  forms  of 
vaporization  particularly  in  hydrophobic,  polymeric 
materials  such  as  polyethylene,  polypropylene, 
polystyrene,  nylon,  ABS,  latex,  synthetic  rubber. 

The  fire  retardant  has  been  formulated  to  be 
compatible  with  most  plastic  manufacturing  pro- 
cesses  and  tolerant  of  the  relatively  high  tempera- 
tures  commonly  required  for  plastic  moulding  or 
extrusion  but  capable  of  providing  char  forming  fire 
retardance  when  challenged  by  a  flame.  The  retar- 
dant  of  the  invention  can  withstand  the  177  to 
288  °C  (350  to  550  deg.  F)  temperatures  that  are 
encountered  in  thermoplastic  injection  moulding 
machines  without  becoming  unstable  or  detracting 
from  the  fire  retardant  properties. 

The  char  forming  retardant  of  the  invention  is 
not  volatile  when  decomposed  and  polymers  con- 
taining  the  retardant  have  retained  about  99  per- 
cent  of  their  weight  upon  exposure  to  flame.  Nor- 
mally,  a  flammable  polymer  would  reduce  to  5  to 
10  percent  ash  upon  exposure  to  flame. 

A  number  of  the  chemical  compounds  which 
may  be  used  to  obtain  the  composition  of  the 
present  invention  have  alternative  names.  For  the 
purposes  of  this  disclosure,  and  to  assist  in  under- 
standing  the  invention,  ammonium  dihydrogen 
phosphate  is  also  known  as  monobasic  ammonium 
phosphate,  diammonium  hydrogen  phosphate  is 
also  known  as  dibasic  ammonium  phosphate, 
ethylenediamine  is  also  known  as  1,2-ethane  dia- 
mine,  polyvidone  is  also  known  as  1-vinyl-2-pyr- 
rolidinone  polymer  or  poly[1-(2-oxo-1-pyrrolidinyl) 
ethylene],  ammonium  hydrogen  sulfate  is  also 
known  as  ammonium  bisulfate,  and  urea  is  also 
known  as  carbonyl  diamide. 

The  inventor  has  identified  a  group  of  amines 
and  amides  which  add  chemically  to  various  acid 
forms  of  sulfate  and/or  phosphate  to  form  insoluble 
products  which  exhibit  the  char  forming  catalytic 
action  typical  of  phosphate  and  sulfate,  and  which 
exhibit  high  thermal  stability  as  well  as  the  ability  to 
blend  with  various  plastics  in  a  homogeneous  man- 
ner. 

While  the  inventor  does  not  wish  to  be  bound 
by  theory  or  helpful  commentary,  many  of  the 
addition  products  identified  appear  to  be  non- 
stiochiometric  in  that  fixed  quantities  of  the  amines 
named  add  variable  quantities  of  acid  phosphate 
and/or  acid  sulfate.  In  particular,  1  ,3,5-triamino- 
2,4,6-triazine  and  ammonium  dihydrogen  phos- 
phate  have  been  examined  in  detail  for  non- 
stoichiometric  addition.  In  this  case,  the  phosphate 
exhibits  two  acid  protons  and  the  amine  exhibits 
three  amino  groups.  Clearly,  the  acid  protons  can 
hydrogen-bond  to  the  basic  amino  groups  in  a 

broad  range  of  combining  ratios.  In  one  extreme, 
each  dihydrogen  phosphate  hydrogen-bonds  to  two 
molecules  of  1  ,3,5-triamino-2,4,6-triazine.  In  a  sec- 
ond  extreme,  each  1  ,3,5-triamino-2,4,6-triazine  hy- 

5  drogen-bonds  to  three  dihydrogen  phosphate  an- 
ions.  In  the  first  extreme,  uncombined  amino 
groups  are  maximum  and,  in  the  second  extreme, 
uncombined  phosphate  acid  protons  are  maximum. 
A  likely  combining  ratio  rises  from  a  sheet-like 

io  structure  where  each  1  ,3,5-triamino-2,4,6-triazine  is 
hydrogen-bonded  to  three  dihydrogen  phosphate 
and  each  dihydrogen  phosphate  is  bonded  to  two 
1  ,3,5-triamino-2,4,6-triazine  molecules.  This  struc- 
ture  requires  that  two  1  ,3,5-triamino-2,4,6-triazine 

is  combine  with  three  ammonium  dihydrogen  phos- 
phates.  These  theoretical  considerations  explain 
the  nonstoichiometry  discovered  for  the  com- 
pounds  described  in  this  application,  and  these 
comments  explains  why  the  active  fire  retardant 

20  agents  are  not  described  as  pure  chemical  com- 
pounds. 

An  effective  composition  is  obtained  as  a  pre- 
cipitation  product  on  bringing  together,  in  an  aque- 
ous  medium,  57%  by  weight  of  ammonium 

25  dihydrogen  phosphate,  42%  by  weight  of  1,3,5- 
triamino-2,4,6-triazine,  and  1%  by  weight  of  poly- 
vidone.  The  resulting  precipitate  is  filtered,  dried 
and  finely  ground  into  a  usable  retardant. 

Another  effective  composition  is  obtained  as  a 
30  precipitation  product  on  bringing  together,  in  an 

aqueous  medium,  43%  by  weight  of  phosphoric 
acid,  56%  by  weight  of  1  ,3,5-triamino-2,4,6-triazine, 
and  1  %  of  polyvidone. 

Other  effective  detergents  are  sodium  alykyl- 
35  benzenesulfonate  and  sodium  palmitate. 

The  invention  will  be  described  further  with 
reference  to  the  following  Example. 

Example 
40 

Laboratory  Production  of  Fire  Retardant 

One  mole  (126  g)  of  Melamine  powder  (ob- 
tained  from  American  Cyanamide)  was  sprinkled 

45  into  a  hot  solution  (100  deg.  C)  of  two  moles  (230 
g)  of  ammonium  dihydrogen  phosphate  dissolved 
in  a  minimum  volume  (133  g)  of  boiling  water.  The 
mixture  was  heated  and  stirred  for  about  20  min- 
utes.  The  white  precipitate  was  filtered  and  dried 

50  giving  318  g  of  product  which  melted  sharply  at 
310  deg.  C. 

About  4.1  kg  (nine  pounds)  of  low  density 
polyethylene  (LDPE)  and  about  0.45  kg  (one 
pound)  of  melamine  phosphate  (MP)  (the  white 

55  precipitate  obtained  from  the  previous  reaction) 
was  blended  at  177°C  (350  deg.  F)  without  surfac- 
tants.  The  product  was  found  to  pass  UL94HB  as 
well  as  parts  C,  D  and  E  of  UL94-5V  tests  for 
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flammability  of  plastic  materials.  Untreated  polyeth- 
ylene  fails  all  these  flammability  tests  by  a  wide 
margin. 

The  flammability  tests  conducted  use  tiles 
measuring  6.35  x  1.27  x  0.31  cm  (2.5  by  0.5  by 
0.12  inches)  were  extruded  from  pure  LDPE  and 
LDPE  containing  ten  weight  percent  of  a  coarse 
grade  of  MP.  Microscopic  examination  of  LDPE-MP 
blend  indicated  adequate  but  imperfect  blending 
due  to  inadequate  grinding  of  the  MP  and  exclu- 
sion  of  a  suitable  surfactant  from  the  mix. 

The  standard  tests  described  in  the  next  two 
paragraphs  are  formally  conducted  using  tiles  mea- 
suring  12.7  x  1.27  x  0.635  or  15.24  x  15.24  x  0.635 
cm  (5.0  by  0.5  by  0.25  or  6.0  by  6.0  by  0.25 
inches). 

The  Horizontal  Burning  Test,  UL94HB,  deter- 
mines  the  burning  rate  when  the  edge  is  chal- 
lenged  for  30  seconds  with  a  Bunsen  burner  flame. 
Untreated  LDPE  burns  at  a  rate  of  12.7  cm  (5 
inches)  per  minute  with  additional  flame  spread 
due  to  flaming  drips.  It  was  discovered  that  LDPE 
containing  ten  percent  MP  burned  at  3.05  cm  (1.2 
inches)  per  minute  without  flame  spread  due  to 
flaming  drips.  The  UL94HB  test  requires  only  a  rate 
of  burning  of  less  than  7.62  cm  (3.0  inches)  per 
minute  for  samples  thinner  than  0.318  cm  (0.125 
inches). 

The  Vertical  Burning  Test,  UL94-5V,  measures 
the  duration  of  flaming  after  (a)  the  lower  corner, 
(b)  the  lower  edge,  (c)  the  side  edge,  (d)  the  top 
surface,  and  (e)  the  bottom  surface  are  challenged 
with  a  Bunsen  burner  flame  using  five  separate  five 
second  applications.  The  test  is  passed  if  burning 
ceases  within  60  seconds  without  flaming  drips. 
Untreated  LDPE  burns  to  completion  with  flaming 
drips  in  all  tests.  It  was  found  that  LDPE  containing 
10  percent  MP  minimally  failed  tests  a)  and  b), 
minimally  passed  test  c),  and  easily  passed  tests 
(d)  and  (e).  In  tests  a),  b)  and  c),  LDPE-MP  showed 
only  a  thin  trace  of  flame  along  the  challenged 
edge,  and  this  thin  trace  of  flame  would  imme- 
diately  extinguish  with  the  slightest  draft  due  to 
talking  or  a  notion  of  the  hand.  By  contrast,  un- 
treated  LDPE  burns  vigorously  to  completion  with 
flaming  drips  even  in  a  moderate  draft.  In  tests  d) 
and  e),  LDPE-MP  failed  to  ignite  and  showed  no 
burning  at  all  after  the  burner  was  withdrawn.  Flam- 
ing  drips,  observed  in  all  tests  using  untreated 
LDPE,  were  not  observed  in  any  test  using  the  MP 
treated  form  of  LDPE. 

Low-density  polyethylene  burns  vigorously 
when  challenged  by  a  flame  primarily  due  to  its  low 
melting  point  which  permits  flame  spread  by 
means  of  liquid  flow.  Melamine  phosphate  (MP) 
does  not  alter  this  low  melting  point  but  it  does 
form  sufficient  char  to  restrict  combustion  and  sub- 
sequent  flow  due  to  melting. 

Polyethylene,  polypropylene,  and  nylon  con- 
taining  15%  by  weight  of  melamine  phosphate  re- 
tardant  which  contains  one  percent  by  weight  of 
sodium  alkylbenzenesulfonate  passed  the  UL94HB 

5  burn  test  as  well  as  all  five  parts  of  the  UL94-5V 
burn  tests. 

Process  Procedures 

io  Incorporating  fire  retardant  materials  in  accor- 
dance  with  the  present  invention  into  plastic  materi- 
als  is  conducted  by  mixing  finely  divided  retardant 
with  melted  plastic.  Important  factors  in  achieving  a 
market  quality  product  include  the  particle  size  of 

is  the  retardant,  the  choice  of  surfactant  material  used 
in  the  production  of  the  retardant,  and  finally  the 
particle  size  of  the  feedstock  plastic. 

First,  the  retardant  must  be  ground  to  a  particle 
size  less  than  fifty  microns  or  in  some  applications 

20  less  than  five  microns.  There  are  two  reasons  for 
this  specification.  The  fire  retardant  acts  as  a  het- 
erogeneous  catalyst  so  that  the  effect  depends  on 
surface  area  of  the  retardant.  Fine  particles  have  a 
larger  surface  area  than  coarse  ones.  As  well, 

25  coarse  retardant  particles  degrade  the  physical  ap- 
pearance  and  physical  properties  of  the  resultant 
product. 

Secondly,  the  retardant  must  contain  about  one 
percent  by  weight  of  surfactant  to  prevent  agglom- 

30  eration  of  the  retardant  when  it  is  blended  with  the 
melted  plastic.  The  choice  of  surfactant  depends 
upon  the  type  of  plastic  being  fire  retarded. 

Thirdly,  the  feedstock  plastic  must  be  cut  or 
ground  to  a  particle  size  of  less  than  1000  microns 

35  to  obtain  a  homogeneous  blend  of  plastic  and 
retardant  when  the  plastic  and  retardant  are  mixed 
in  the  melt.  This  requirement  rises  primarily  from 
the  commercial  need  to  minimize  the  duration  of 
the  melt-time. 

40  Fire  retarded  plastic  materials  will  contain  be- 
tween  five  and  twenty  percent  by  weight  of  retar- 
dant.  As  a  rule,  plastic  containing  twenty  percent 
by  weight  of  the  retardants  described  in  this  ap- 
plication  are  self  extinguishing  so  that  little  is 

45  gained  by  using  higher  weight  percentages.  Also 
plastics  containing  less  than  five  percent  by  weight 
of  retardant  show  an  insignificant  improvement  in 
flammability. 

so  Claims 

1.  A  solid  composition  for  imparting  fire  retardant 
properties  to  synthetic  polymeric  material  to 
which  it  is  added,  which  composition  is  ob- 

55  tained  as  a  precipitation  product  on  bringing 
together,  in  an  aqueous  medium: 

(a)  between  30%  and  70%  by  weight  of  one 
or  more  of  phosphoric  acid,  ammonium 

4 
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dihydrogen  phosphate,  diammonium  hydro- 
gen  phosphate,  sulphuric  acid  and  ammo- 
nium  hydrogen  sulphate; 
(b)  between  30%  and  70%  by  weight  of  one 
or  more  of  ethylenediamine,  p- 
phenylenediamine,  m-xylene-a,a'-diamine, 
1  ,3,5-triamino-2,4,6-triazine,  2- 
aminopyridine,  diethylenetriamine  and  urea; 
and 
(c)  between  0.25%  and  10%  by  weight  of 
one  or  more  of  sodium  lauryl  sulphate,  poly- 
vidone,  sodium  alkylbenzenesulphonate  and 
sodium  palmitate. 

2.  A  composition  as  claimed  in  claim  1,  which  is 
obtained  as  a  precipitation  product  on  bringing 
together,  in  an  aqueous  medium,  57%  to  66% 
by  weight  of  ammonium  dihydrogen  phos- 
phate,  42%  to  33%  by  weight  of  1,3,5- 
triamino-2,4,6-triazine  and  1  %  by  weight  of  so- 
dium  alkylbenzenesulphonate. 

3.  A  composition  as  claimed  in  claim  1,  which  is 
obtained  as  a  precipitation  product  on  bringing 
together,  in  an  aqueous  medium,  57%  by 
weight  of  ammonium  dihydrogen  phosphate, 
42%  by  weight  of  1  ,3,5-triamino-2,4,6-triazine 
and  1  %  by  weight  of  polyvidone. 

4.  A  composition  as  claimed  in  claim  1,  which  is 
obtained  as  a  precipitation  product  on  bringing 
together,  in  an  aqueous  medium,  43%  by 
weight  of  phosphoric  acid,  56%  by  weight  of 
1  ,3,5-triamino-2,4,6-triazine  and  1%  by  weight 
of  polyvidone. 

5.  A  composition  as  claimed  in  claim  1,  2,  3  or  4, 
which  has  a  particle  size  of  less  than  50  urn. 

6.  A  method  of  preparing  the  solid  composition 
as  claimed  in  any  preceding  claim,  comprising 
dissolving  the  or  each  compound  of  group  (a) 
in  a  minimum  volume  of  boiling  water,  adding 
the  or  each  compound  of  group  (b)  and  group 
(c)  to  the  boiling  water,  heating  and  stirring  the 
boiling  mixture  until  the  solid  composition  has 
precipitated,  filtering  the  composition  from  the 
mixture,  and  grinding  the  composition  finely. 

7.  A  method  as  claimed  in  claim  6,  wherein  the 
composition  is  ground  to  a  particle  size  of  less 
than  50  urn. 

8.  A  method  of  imparting  fire  retardant  properties 
to  a  polymeric  material,  comprising  incorporat- 
ing  into  the  polymeric  material  5  to  20  %  by 
weight  of  a  composition  as  claimed  in  any  one 
of  claims  1  to  5. 

9.  Use  of  a  composition  as  claimed  in  any  one  of 
claims  1  to  5  as  a  fire  retardant. 

Patentanspruche 
5 

1.  Feste  Zusammensetzung,  urn  einem  syntheti- 
schen  Polymermaterial,  dem  es  zugefugt  wird, 
feuerhemmende  Eigenschaften  zu  verleihen, 
die  als  Prazipitationsprodukt  erhaltlich  ist  beim 

io  Zusammenbringen  -  in  einem  waBrigen  Medi- 
um  -  von: 

(a)  zwischen  30  und  70  Gew.%  ein  oder 
mehrerer  Substanzen,  ausgewahlt  aus 
Phosphorsaure,  Ammoniumdihydrogen- 

15  phosphat,  Diammoniumhydrogenphosphat, 
Schwefelsaure  und  Ammoniumhydrogensul- 
fat; 
(b)  zwischen  30  und  70  Gew.%  ein  oder 
mehrere  Substanzen  aus  Ethylendiamin,  p- 

20  Phenylendiamin,  m-Xylen-a,a'-diamin,  1,3,5- 
Triamino-2,4,6-triazin,  2-Aminopyridin, 
Diethylentriamin  und  Harnstoff;  und 
(c)  zwischen  0,25  und  10  Gew.%  ein  oder 
mehrerer  Substanzen  aus  Natriumlaurylsul- 

25  fat,  Polyvidon,  Natriumalkylbenzolsulfonat 
und  Natriumpalmitat. 

2.  Zusammensetzung  nach  Anspruch  1  ,  erhaltlich 
als  Prazipitationsprodukt  beim  Zusammenbrin- 

30  gen  -  in  einem  waBrigen  Medium  -  von  57  bis 
66  Gew.%  Amoniumdihydrogenphosphat,  42 
bis  33  Gew.%  1  ,3,5-Triamino-2,4,6-triazin  und 
1  Gew.%  Natriumalkylbenzolsulfonat. 

35  3.  Zusammensetzung  nach  Anspruch  1  ,  erhaltlich 
als  Prazipitationsprodukt  beim  Zusammenbrin- 
gen  -  in  einem  waBrigen  Medium  -  von  57 
Gew.%  Ammoniumdihydrogenphosphat,  42 
Gew.%  1  ,3,5-Triamino-2,4,6-triazin  und  1 

40  Gew.%  Polyvidon. 

4.  Zusammensetzung  nach  Anspruch  1  ,  erhaltlich 
als  Prazipitationsprodukt  beim  Zusammenbrin- 
gen  -  in  einem  waBrigen  Medium  -  von  43 

45  Gew.%  Phosphorsaure,  56  Gew.%  1,3,5-Tria- 
mino-2,4,6-triazin  und  1  Gew.%  Polyvidon. 

5.  Zusammensetzung  nach  Anspruch  1  ,  2,  3  oder 
4,  die  eine  PartikelgroBe  hat  von  weniger  als 

50  50u.m. 

6.  Verfahren  zur  Herstellung  der  festen  Zusam- 
mensetzung  nach  irgendeinem  vorhergehen- 
den  Anspruch,  umfassend  das  Auflosen  der 

55  oder  der  Verbindung(en)  aus  Gruppe  (a)  in 
einem  moglichst  kleinen  Volumen  kochenden 
Wasser,  Zufugen  der  oder  der  Verbindung(en) 
der  Gruppe  (b)  und  der  Gruppe  (c)  zu  dem 

5 
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kochenden  Wasser,  Erwarmen  und  Ruhren  der 
kochenden  Mischung,  bis  die  teste  Zusam- 
mensetzung  prazipitiert,  Filtern  der  Zusam- 
mensetzung  von  der  Mischung  und  feines  Zer- 
kleinern  der  Zusammensetzung. 

7.  Verfahren  nach  Anspruch  6,  wobei  die  Zusam- 
mensetzung  auf  eine  PartikelgroBe  von  weni- 
ger  als  50u.m  gemahlen  wird. 

8.  Verfahren  zum  Verleihen  feuerhemmender  Ei- 
genschaften  einem  Polymermaterial,  umfas- 
send  das  Inkorperieren  von  5  bis  20  Gew.% 
Zusammensetzung  nach  irgendeinem  der  An- 
spruche  1  bis  5  in  dem  Polymermaterial. 

9.  Verwendung  einer  Zusammensetzung  nach  ir- 
gendeinem  der  Anspruche  1  bis  5  als  feuer- 
hemmendes  Mittel. 

Revendicatlons 

1.  Composition  solide  pour  ignifuger  un  materiau 
polymere  synthetique  auquel  elle  est  ajoutee, 
laquelle  composition  est  obtenue  sous  forme 
d'un  produit  de  precipitation  resultant  de  la 
mise  en  contact,  dans  un  milieu  aqueux, 

(a)  d'entre  30  et  70  %  en  poids  d'un  ou  de 
plusieurs  des  composes  qui  sont  I'acide 
phosphorique,  le  dihydrogenophosphate 
d'ammonium,  I'hydrogenophosphate  de 
diammonium,  I'acide  sulfurique  et  I'hydro- 
genosulfate  d'ammonium, 
(b)  d'entre  30  et  70  %  en  poids  d'un  ou  de 
plusieurs  des  composes  qui  sont  I'ethylene- 
diamine,  la  p-phenylenediamine,  la  m-xyle- 
ne-a,a'-diamine,  la  1  ,3,5-triamino-2,4,6-tria- 
zine,  la  2-aminopyridine,  la  diethylenetriami- 
ne  et  I'uree,  et 
(c)  d'entre  0,25  et  10  %  en  poids  d'un  ou 
de  plusieurs  des  composes  qui  sont  le  sul- 
fate  de  lauryle  sodique,  la  polyvidone,  I'al- 
kylbenzenesulfonate  de  sodium  et  le  palmi- 
tate  de  sodium. 

2.  Composition  conforme  a  la  revendication  1  qui 
est  obtenue  sous  forme  d'un  produit  de  preci- 
pitation  resultant  de  la  mise  en  contact,  dans 
un  milieu  aqueux,  de  57  a  66  %  en  poids  de 
dihydrogenophosphate  d'ammonium,  de  42  a 
33  %  en  poids  de  1  ,3,5-triamino-2,4,6-triazine 
et  1  %  en  poids  d'alkylbenzenesulfonate  de 
sodium. 

drogenophosphate  d'ammonium,  de  42  %  en 
poids  de  1  ,3,5-triamino-2,4,6-triazine  et  de  1  % 
en  poids  de  polyvidone. 

5  4.  Composition  conforme  a  la  revendication  1  qui 
est  obtenue  sous  forme  d'un  produit  de  preci- 
pitation  resultant  de  la  mise  en  contact,  dans 
un  milieu  aqueux,  de  43  %  en  poids  d'acide 
phosphorique,  de  56  %  en  poids  de  1,3,5- 

io  triamino-2,4,6-triazine  et  de  1  %  en  poids  de 
polyvidone. 

5.  Composition  conforme  a  la  revendication  1,  2, 
3  ou  4  dont  les  particules  ont  une  taille  infe- 

rs  rieure  a  50  urn. 

6.  Procede  de  preparation  de  la  composition  soli- 
de  conforme  a  une  quelconque  des  revendica- 
tions  precedentes,  consistant  a  dissoudre  le  ou 

20  chacun  des  composes  du  groupe  (a)  dans  un 
minimum  d'eau  bouillante,  a  ajouter  le  ou  cha- 
cun  des  composes  du  groupe  (b)  et  du  groupe 
(c)  a  I'eau  bouillante,  a  chauffer  et  a  agiter  le 
melange  bouillant  jusqu'a  ce  que  la  composi- 

25  tion  solide  ait  precipite,  a  separer  par  filtration 
la  composition  d'avec  le  melange  et  a  broyer 
finement  la  composition. 

7.  Procede  conforme  a  la  revendication  6  dans 
30  lequel  la  composition  est  broyee  pour  donner 

des  particules  ayant  une  taille  inferieure  a  50 
urn. 

8.  Procede  pour  ignifuger  un  materiau  polymere, 
35  consistant  a  incorporer  dans  le  materiau  poly- 

mere  de  5  a  20  %  en  poids  d'une  composition 
conforme  a  une  quelconque  des  revendica- 
tions  1  a  5. 

40  9.  Utilisation  d'une  composition  conforme  a  une 
quelconque  des  revendications  1  a  5  comme 
agent  ignifugeant. 

45 

3.  Composition  conforme  a  la  revendication  1  qui  55 
est  obtenue  sous  forme  d'un  produit  de  preci- 
pitation  resultant  de  la  mise  en  contact,  dans 
un  milieu  aqueux,  de  57  %  en  poids  de  dihy- 
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