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Description 

Background  of  the  invention 
Field  of  the  invention 

5  This  invention  relates  to  propelling  gas  systems  for  aerosol  products. 

Description  of  the  prior  art 
Many  products  designed  for  household,  personal  or  industrial  use  are  available  as  aerosol  products. 

Typical  examples  of  such  products  and  ones  in  which  the  propellant  system  of  the  present  invention  can  be 
10  used  include  personal  products  such  as  hair  sprays,  deodorants  and  colognes;  household  products  such  as 

waxes  polishes,  pan  sprays,  room  fresheners  and  household  insecticides;  industrial  products  such  as 
cleaners,  lubricants,  and  mold  release  agents;  and  autmotive  products  such  as  cleaners  and  polishes.  All 
such  products  utilize  the  pressure  of  a  propellant  gas  or  a  mixture  of  propellant  gases  (i.e.,  a  propellant  gas 
system)  to  expel  the  active  ingredients  from  the  container.  For  this  purpose,  most  aerosols  employ  liquified 

75  gases  which  vaporize  and  provide  the  pressure  to  propel  the  active  ingredients  when  the  valve  on  the 
aerosol  container  is  pressed  open. 

Mixtures  of  isobutane  and  monochlorodifluoromethane  and  mixtures  of  dimethyl  ether  and  butane  are 
known  as  propellants  from  US—  A—  3,498,919  and,  respectively,  from  US  —  A—  3,948,817. 

An  important  physical  property  associated  with  the  dispensing  of  aerosol  products  is  the  vapor 
20  pressure  of  the  propellant.  Vapor  pressure  from  the  viewpoint  of  this  invention  is  the  pressure  exerted 

when  a  liquified  propellant  gas  is  in  equilibrium  with  its  vapor  in  a  closed  container,  such  as  an  aerosol  can. 
Vapor  prssure  can  be  measured  by  connecting  a  pressure  gauge  to  the  valve  on  an  aerosol  can  or  gas 
cylinder  containing  the  vapor/liquid  mixture.  A  standard  of  measurement  of  vapor  pressure  in  the  U.S. 
aerosol  industry  is  pounds  per  square  inch  gauge  (psig)  with  the  gas/liquid  mixture  at  constant 

25  temperature,  most  commonly  at  21.1°C  (70°F).  In  the  following  text  and  in  the  examples  the  vapor 
pressures  are  also  given  as  absolute  values  in  bar.  When  vapor  pressure  is  mentioned  in  the  ensuing 
specification  without  reference  to  temperature,  it  can  be  assumed  that  the  pressure  is  determined  at  21.1°C 
(70°F).  The  vapor  pressures  of  liquified  gases  most  widely  employed  as  aerosol  propellants  will  vary  over 
the  range  of  about  2.4  to  7.3  bar  (20  to  90  psig)  at  21.1°C  (70°F).  However,  for  a  great  many  aerosol  products, 

30  propellants  with  a  vapor  pressure  in  the  range  of  about  4.4  to  5.1  bar  (50  to  60  psig)  are  most  desirable.  The 
propellant  systems  of  the  present  invention  have  vapor  pressures  in  this  latter  range. 

Summary  of  the  invention 
The  present  invention  pertains  to  aerosol  propellant  compositions  containing  the  azeotrope  of 

35  monochlorodifluoromethane  and  dimethyl  ether  (DME).  This  azeotrope  which  consists  of  40%  by  weight  of 
monochlorodifluoromethane  (more  commonly  referred  to  in  the  industry  as  fluorocarbon  22  or  FC-22)  and 
60%  by  weight  of  dimethyl  ether  is  a  maximum  boiling  (-22.8°C  (-9°F))  minimum  vapor  pressure  (4.77  bar 
at  21.1°C  (55  psig  at  70°F))  azeotrope.  It  has  been  found  that  this  azeotrope  in  admixture  with  butane  or 
isobutane  or  mixtures  thereof  produces  useful  aerosol  propellants  with  a  vapor  pressure  in  the  range  of 

40  about  4.4  to  5.1  bar  (50  to  60  psig)  over  a  wide  range  of  proportions  with  respect  to  the  amount  of  the 
hydrocarbon  present.  In  the  case  of  isobutane,  this  hydrocarbon  can  be  used  in  admixture  with  the 
FC-22/DME  azeotrope  in  amounts  of  about  1  —  70%  by  weight  based  on  the  total  propellant  composition, 
and  the  vapor  pressure  of  the  gas  mixture  is  still  within  the  desired  range  of  about  4.4  to  5.1  bar  (50  to  60 
psig).  A  preferred  range  for  isobutane  content  is  50  —  70%  by  weight  of  the  propellant  gas  composition.  In 

45  the  case  of  butane,  the  amount  of  this  hydrocarbon  can  range  from  about  1  to  39%  by  weight  based  on  the 
total  propellant  composition,  and  with  this  concentration,  a  vapor  pressure  of  about  4.4  to  5.1  bar  (50  to  60 
psig)  is  achieved. 

It  is  also  possible  to  use  mixtures  of  butane  and  isobutane  with  the  FC-22/DME  azeotrope  to  produce 
the  propellant  systems  of  this  invention.  The  proportion  of  butane  to  isobutane  is  not  particularly  critical. 

so  Generally,  mixtures  of  the  FC-22/DME  azeotrope  with  1  —  40%  by  weight  based  on  total  propellant 
composition  of  a  blend  of  butane  and  isobutane  will  produce  propellant  systems  with  vapor  pressures  in 
the  range  of  about  4.4  to  5.1  bar  (50  to  60  psig). 

Referring  to  the  drawings.  Figs.  1  and  2  are  triangular  coordinate  charts  of  the  type  commonly  used  in 
the  aerosol  industry  to  illustrate  the  relationship  of  concentration  and  vapor  pressure  for  3-component 

S5  systems.  Fig.  1  pertains  to  the  3-component  system  consisting  of  FC-22,  dimethyl  ether  and  isobutane.  Fig. 
2  pertains  to  FC-22,  dimethyl  ether  and  butane. 

In  the  charts  as  shown,  a  concentration  of  100%  by  weight  of  a  particular  component  is  at  the  vertex  of 
the  triangle  where  the  name  of  the  component  appears.  A  concentration  of  zero  percent  of  this  same 
component  is  on  the  side  of  the  triangle  opposite  this  vertex.  A  composition  representing  33  1/3%  by 

60  weight  of  each  component  is  at  the  center  of  the  triangle.  The  parallel  lines  leading  away  from  each  vertex 
are  spaced  at  5  weight  percent  intervals.  The  curved  lines  within  the  triangle  with  the  same  number 
appearing  at  each  end  of  the  line  indicate  the  makeup  of  formulations  of  the  three  components  that  exert  a 
vapor  pressure  designated  by  the  number  at  the  end  of  the  line.  These  lines  are  the  result  of  measuring  the 
vapor  pressure  of  a  large  number  of  specific  compositions  until  sufficient  data  points  are  obtained  to 

65  accurately  draw  each  vapor  pressure  line.  Each  of  these  vapor  pressure  lines  represents  one  particular 
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pressure.  There  is  also  shown  on  the  charts  a  line  AB  extending  from  the  base  of  the  triangle  at  the  point 
representing  the  composition  of  the  FC-22/DME  (40/60)  azeotrope  to  the  apex  of  the  triangle  at  point  B 
which  represents  100%  hydrocarbon.  Determination  of  the  vapor  pressure  of  any  given  composition 
comprising  the  azeotrope  and  isobutane  can  be  quickly  ascertained  by  locating  the  point  on  this  line  in  Fig. 

5  1  that  corresponds  to  the  isobutane  content  of  the  mixture.  The  vapor  pressure  line  in  closest  proximity  to 
this  point  enables  one  to  closely  estimate  the  vapor  pressure  of  the  given  composition.  Further,  it  will  be 
apparent  from  looking  at  the  vapor  pressure  lines  that  cross  line  AB  in  Fig.  1,  that  about  1  to  70%  isobutane 
can  be  mixed  with  the  azeotrope  to  produce  compositions  with  vapor  pressures  that  stay  within  the  range 
of  about  4.4  to  5.1  bar  (50  to  60  psig).  Similar  considerations  apply  to  Fig.  2.  It  will  be  observed  that  the 

m  concentration  of  butane  can  be  varied  between  1  and  39%  while  the  vapor  pressure  remains  in  the 
relatively  narrow  range  of  about  4.4  to  5.1  bar  (50  to  60  psig). 

While  the  preferred  mixtures  of  FC-22,  dimethyl  ether  and  isobutane  or  butane  are  those  in  which  the 
ratio  of  FC-22  to  dimethyl  ether  corresponds  to  the  azeotrope  of  these  two  components  (i.e.,  a  40:60  ratio  of 
FC-22  to  DME),  it  can  be  seen  from  the  triangular  coordinate  charts  that  vapor  pressures  within  the  range  of 

15  about  4.4  to  5.1  bar  (50  to  60  psig)  can  also  be  obtained  in  three-component  mixtures  where  the  ratio  of 
FC-22  to  DME  falls  on  either  side  of  the  azeotrope.  For  example,  1  —  70%  isobutane  can  be  added  to  a  50/50 
mixture  of  FC-22  and  DME  and  to  a  30/70  mixture  of  FC-22  and  DME  without  substantially  modifying  the 
vapor  pressure  of  the  propellant.  Thus,  the  broad  embodiment  of  this  invention  comprises  three- 
component  compositions  of  FC-22,  dimethyl  ether  and  butane  or  isobutane  or  mixtures  thereof  in  which 

20  the  vapor  pressure  is  in  the  range  of  about  4.4  to  5.1  bar  (50  to  60  psig).  This  would  include  compositions  in 
which  the  ratio  of  FC-22  and  DME  components  are  in  the  ratio  of  40:60  and  those  in  which  the  FC-22/DME  is 
outside  this  ratio  but  within  the  specified  vapor  pressure  range.  The  proportion  of  components  in  such 
compositions  containing  isobutane  can  be  readily  ascertained  from  Fig.  1  while  those  containing  butane 
can  be  found  in  Fig.  2. 

25  The  tendency  for  little  variation  in  vapor  pressure  over  a  wide  range  of  compositions  is  considered  to 
be  unexpected.  The  present  invention  involves,  in  essence,  the  incorporation  of  additional  components 
(i.e.,  butane  or  isobutane)  with  the  FC-22/dimethyl  ether  azeotrope.  Since  an  azeotrope  behaves  in 
liquid/vapor  equilibrium  as  if  it  were  a  single  compound,  it  might  be  expected  that  with  the  addition  of 
appreciable  quantities  of  a  third  component,  the  vapor  pressure  of  the  admixture  would  be  somewhere  in 

30  the  middle  area  between  that  of  the  azeotrope  and  the  third  component.  However,  within  the  defined  limits 
of  the  present  invention  there  is  essentially  little  change  from  the  vapor  pressure  of  the  azeotrope  itself. 

The  vapor  pressures  of  the  propellant  gas  systems  of  the  present  invention  fall  within  a  desirable  vapor 
pressure  range  for  aerosol  propellants,  and  there  is  substantially  little  change  in  such  pressures  as  the 
amount  of  butane  or  isobutane  is  varied  within  the  limits  set  forth  herein.  Further,  the  presence  of  FC-22 

35  and  DME  contribute  lower  flammability  characteristics  to  the  composition  as  compared  to  a  hydrocarbon 
propellant  blend  of  similar  vapor  pressure;  i.e.,  FC-22  is  non-flammable  and  DME  is  less  flammable  than 
butane  or  isobutane.  Although  the  gas  mixture  of  the  present  invention  is  itself  flammable  and 
explosion-proof  equipment  should  be  used  in  the  loading  of  aerosol  cans,  the  presence  of  fluorocarbon  22 
in  the  mixture  will  reduce  the  flammability  of  many  aerosol  products  to  such  a  degree  that  special  labelling 

40  is  not  required  under  the  Federal  Hazardous  Substances  Act.  Even  though  flammable,  butane  or  isobutane 
are  important  in  the  ternary  composition,  for  they  impart  cost  effectiveness  as  a  result  of  their  lower  price 
versus  FC-22  or  DME.  Thus,  the  present  invention  offers  the  producers  of  aerosol  products  the  opportunity 
to  adjust  flammability  and  cost  in  an  aerosol  propellant  blend  without  significant  change  in  pressure. 

45  Examples 
The  following  examples  are  typical  of  the  aerosol  propellant  systems  of  the  present  invention  and  their 

use  in  aerosol  products.  These  examples  are  presented  for  purposes  of  illustration  only,  and  are  not 
intended  as  a  limitation  on  the  scope  of  the  invention  as  described  herein. 

so  Procedure 
Examples  1  —  5  were  prepared  using  the  following  procedure.  The  active  ingredients  were  weighed  into 

a  170  g  (six-ounce)  three-piece  aerosol  can  5.4  cm  (2  1/8")  in  diameter  and  11.1  cm  (4  3/8")  long.  The  can  was 
purged  with  dichlorodifluoromethane  (FC-12)  vapor  to  displace  the  air  in  the  container.  The  aerosol  can 
valve  was  then  placed  into  the  can  and  crimped.  The  propellants  were  introduced  into  the  can  as  liquids 

55  through  the  aerosol  valve.  Volume  amounts  corresponding  to  the  weights  of  the  propellants  were 
calculated  prior  to  loading,  and  a  glass,  calibrated,  pressure  biuret  was  used  to  measure  and  transfer  the 
liquids  from  storage  cylinders  to  the  can.  A  nitrogen  gas  pressure  of  7.8  bar  (100  psig)  was  applied  to  the 
buret  to  aid  in  transferring  the  liquids  from  the  buret  to  the  can.  After  the  propellant  was  loaded,  the  can 
was  weighed,  and  the  weight  of  propellant  recorded.  The  loaded  can  was  placed  in  a  21.1°C  (70°F)  water 

6o  bath  for  30  minutes  and  the  pressure  was  then  measured  with  a  pressure  gauge.  Also  included  in  each 
example  is  the  vapor  pressure  for  the  propellant  mixture  without  active  ingredients.  These  values  were 
obtained  from  the  triangular  charts  in  the  drawings.  The  flame  extension  and  flashback  tests  were 
conducted  by  spraying  the  samples  across  a  candle  flame  from  a  distance  15  cm  (six  inches)  and  recording 
how  far  the  flame  extended  beyond  the  candle  and  how  far  it  flashed  backtowardsthecan.The  preparation 

65  and  testing  of  the  sample  of  Example  6  also  used  the  procedures  described  above,  except  that  the  aerosol 
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ingredients  were  loaded  into  a  clear,  plastic-coated,  four-ounce,  glass  aerosol  bottle  instead  of  an  aerosol 
can. 

Example  1 
5  An  illustration  of  a  system  useful  as  an  air  freshener  is  as  follows: 

Wt.  %  of  Total 
ingredients 

Wt.  %  of 
Propellant Grams/can Formulation 

Active  ingredients 
Fragrance  oil 

Propellant 
FC-22 
DME 
Isobutane 

10 
0.50 0.50 

19.9  19.8  19.9 
29.8  29.7  29.8 
50.3  50.0  50.2 

15 

Vapor  pressure  of  propellant  (bar  at  21.1°C 
(psig  at  70°F)) 

Vapor  pressure  of  filled  can  (bar  at  21.1°C 
(psig  at  70°F)) 

Flame  extension  (cm  (inches)) 

4.77  (55) 
20 

4.91  (57) 

20.3—25.4  (8—10) 
intermittent 

0  (0) 

Precision  valve 
0.203  (0.080) 
0.046  (0.018) 
0.046  (0.018) 

25 

Flashback  (cm  (inches)) 

Valve 
Body  (cm  (inches)) 
Stem  (cm  (inches)) 
Actuator  (cm  (inches)) 

30 

This  aerosol  formulation  exhibits  a  very  fine  spray  and  is  less  flammable  than  an  aerosol  formulation 
35  propelled  with  hydrocarbon  propellants  alone.  It  is  more  cost-effective  than  a  room  freshener  propelled 

with  the  FC-22/DME  azeotrope  alone,  and  yet  has  a  vapor  pressure  almost  identical  to  the  azeotrope  (4.77 
bar  at  21.1°C  (55  psig  at  70°F)). 

40 

45 

50 

55 

60 

65 
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Example  2 
An  illustration  of  a  system  useful  as  a  dry-type  antiperspirant  is  as  follows: 

Wt.  %  of  Wt.  %  of  total 
Formulation  Propellant  ingredients  Grams/can 

Active  ingredients 
Aluminum  chlorhydrate  —  3.5  3.5 
Fuming  silica  —  0.2  0.2 
Hydrated  aluminum  —  6.0  6.0 

silicate/isopropyl 
myristate 

Perfume  —  0.3  0.3 

Propellant 
FC-22  24.9  22.4  22.5 
DME  37.3  33.6  33.8 
n-Butane  37.8  34.0  34.1 

10 

15 

Vapor  pressure  of  propellant  (bar  at  21.1°C 
(psig  at  70°F)) 

Vapor  pressure  of  filled  can  (bar  at  21.1°C 
(psig  at  70°F)) 

Flame  extension  (cm  (inches)) 

Flashback  (cm  (inches)) 

Valve 
Body 
Stem  (cm  (inches)) 
Vapor  tap  (cm  (inches)) 
Actuator  (cm  (inches)) 

20 
4.50  (51) 

4.56  (52) 

23  (9) 

0  (0) 

Seaquist  NS-44 
Capillary 
2x0.051  (2x0.020) 
0.051  (0.020) 
Excel  100  Powdermate  0.051  (0.020) 

25 

30 

35 
This  formulation  is  expelled  as  fine  dry  spray  which  effectively  transmits  the  active  ingredients. 

Example  3 
An  illustration  of  a  system  useful  as  an  industrial  and  automotive  lubricant  is  as  follows: 

40- 
Wt.  %  of  Total 

ingredients 
Wt.  %  of 
Propellant Grams/can Formulation 

Active  ingredients 
Mineral  oil 

Propellant 
FC-22 
DME 
n-Butane 

5.0 5.0 45 

32.1  30.5  30.6 
48.2  45.8  45.9 
19.7  18.7  18.7 50 

Vapor  pressure  of  propellant  (bar  at  21.1°C 
(psig  at  70°F)) 

Vapor  pressure  of  filled  can  (bar  at  21.1°C 
(psig  at  70°F» 

Flame  extension  (cm  (inches)) 

Flashback  (cm  (inches)) 

Valve 
Body  (cm  (inches)) 
Stem  (cm  (inches)) 
Actuator  (cm  (inches)) 

4.70  (54) 

5.12  (60) 

25.4  (10)  intermittent 

0  (0) 

Precision  valve 
0.203  (0.080) 
0.046  (0.018) 
0.046  (0.018) 

55 

60 

65 
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Example  4 
An  illustration  of  an  effective  space  insecticide  is  as  follows: 

Wt.  %  of  Wt.  %  of  Total 
Formulation  Propellant  ingredients  Grams/can 

Active  ingredients 
Natural  pyrethrins  —  1.5  1.5 
Piperonyl  butoxide  —  0.5  0.5 
Polyglycerol  fatty  acid  —  1.0  1.0 

ester  surfactant 
Ethyl  alcohol  (cosmetic  grade)  —  10.1  10.0 
Water  —  52.2  52.0 

Propellant 
FC-22  17.1  5.9  5.9 
DME  25.7  8.9  8.9 
Isobutane  57.2  19.9  19.8 

JO 

15 

Vapor  pressure  of  propellant  (bar  at  21.1°C 
(psig  at  70°F)) 

Vapor  pressure  of  filled  can  (bar  at  21.1°C 
(psig  at  70°F)) 

Flame  extension  (cm  (inches)) 

Flashback  (cm  (inches)) 

Valve 
Stem  (cm  (inches)) 
Body  (cm  (inches)) 
Vapor  tap  (cm  (inches)) 
Actuator  (cm  (inches)) 

20 
4.63  (53) 

4.70  (54) 

0  (0) 

0  (0) 

Precision  valve 
2x0.051  (2x0.020) 
0.157  (0.062) 
0.046  (0.018) 
0.046  (0.018) 

25 

30 

35 

Example  5 
An  illustration  of  a  system  useful  as  a  foam  shave  cream  is  as  follows: 

Wt.  %  of 
Propellant 

Wt.  %  of  Total 
ingredients 

40 
Formulation Grams/can 

Active  ingredients 
Cetyl  alcohol 
Sorbic  acid 

Polyoxyethylene  21 
stearyl  ether 
surfactant 

Water 

Propellant 
FC-22 
DME 
n-Butane 

4.0 
0.2 
2.0 

4.0 
0.2 
2.0 

45 

89.6 89.8 
50 

25.7  1.1  1.1 
38.6  1.6  1.6 
35.7  1.5  1.4 

55 
Vapor  pressure  of  propellant  (bar  at  21.1°C 

(psig  at  70°F)) 

Vapor  pressure  of  filled  can  (bar  at  21.1°C 
{psig  at  70°F)) 

Valve 
Body  (cm  (inches)) 
Stem  (cm  (inches)) 
Actuator 

4.50  (51) 

4.01  (44) 

Precision  valve 
0.203  (0.080) 
0.046  (0.018) 
02  —  19  series  foam  spout 

60 

65 
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Example  6 
An  illustration  of  a  system  useful  as  a  cologne  is  as  follows: 

Wt.  %  of  Wt.  %  of  Total  Grams/ 
Formulation  Propellant  ingredients  bottle 

Active  ingredients 
Fragrance  oil  —  5.0  4.0 
Ethyl  alcohol  —  69.4  56.0 

(cosmetic  grade) 

Propellant 
FC-22  23.7  6.1  4.9 
DME  35.3  9.0  7.3 
Isobutane  41.0  10.5  8.5 

10 

15  Isobutane  41  .u  iu.d  o.o 

Vapor  pressure  of  propellant  (bar  at  21.1°C 
(psig  at  70°F))  4.91  (57) 

20  Vapor  pressure  of  filled  bottle  (bar  at  21.1°C 
(psig  at  70°F))  2.63  (24) 

Flame  extension  (cm  (inches))  25.4  (10) 

25  Flashback  (cm  (inches))  12.7  (5) 

Valve  Emson  bottle  valve,  S20T 
Stem  (cm  (inches))  0.033  (0.013) 
Gasket  S-8501 

30  Actuator  A-7MB  0.017  conical 

Even  though  the  pressure  of  the  final  product  is  lower  than  the  propellant  due  to  the  vapor  pressure 
lowering  influence  of  ethanol,  it  is  much  higher  than  expected.  Calculation  of  the  theoretical  pressure  from 
Raoult's  Law  gives  a  value  of  only  1.12  bar  (2  psig)  which  is  insufficient  for  aerosol  use. 

35 
Claims 

1.  An  aerosol  propellant  composition  consisting  essentially  of  monochlorodifluoromethane  and 
dimethyl  ether  in  admixture  with  a  hydrocarbon  selected  from  the  group  consisting  of  butane  and 

40  isobutane  and  mixtures  thereof  said  composition  having  a  vapor  pressure  in  the  range  of  about  4.4  to  5.1 
bar  (50—60  psig)  at  21.1°C  (70°F). 

2.  An  aerosol  propellant  composition  consisting  essentially  of  an  azeotrope  of 
monochlorodifluoromethane  and  dimethyl  ether  in  a  40/60  weight  ratio  in  admixture  with  a  hydrocarbon 
selected  from  the  group  consisting  of  butane  and  isobutane  and  mixtures  thereof,  the  proportion  of  the 

45  azeotrope  to  hydrocarbon  being  such  that  the  vapor  pressure  of  the  mixture  is  in  the  range  of  about  4.4  to 
5.1  bar  (50—60  psig)  at  21.1°C  (70°F). 

3.  The  composition  of  Claim  2  in  which  the  hydrocarbon  is  butane. 
4.  The  composition  of  Claim  3  in  which  butane  constitutes  1  —  39%  by  weight  of  the  propellant 

composition. 
so  5.  The  compostion  of  Claim  2  in  which  the  hydrocarbon  is  isobutane. 

6.  The  composition  of  Claim  5  in  which  the  isobutane  is  present  in  an  amount  of  about  1  —  70%  by 
weight. 

7.  The  composition  of  Claim  5  in  which  the  isobutane  is  present  in  an  amount  of  about  50—70%  by 
weight. 

55 

Patentanspriiche 

1.  Aerosoltreibmittel-Zusammensetzung  bestehend  im  wesentlichen  aus  Monochlordifluormethane 
60  und  Dimethylether  in  Mischung  mit  einem  Kohlenwasserstoff,  ausgewahlt  aus  der  Gruppe  bestehend  aus 

Butan  und  Isobutan  und  Mischungen  von  diesen,  wobei  die  genannte  Zusammensetzung  einen 
Dampfdruck  im  Bereich  von  etwa  4,4  bis  5,1  bar  (50—60  psig)  bei  21,1°C  (70°F)  hat. 

2.  Aerosoltreibmittel-Zusammensetzung  bestehend  im  wesentlichen  aus  einem  azeotropen  Gemisch 
von  Monochlordifluormethan  und  Dimethylether  in  einem  Gewichtsverhaltnis  von  40/60  in  Mischung  mit 

65  einem  Kohlenwasserstoff,  ausgewahlt  aus  der  Gruppe  bestehend  aus  Butan  und  Isobutan  und  Mischungen 
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von  diesen,  wobei  das  Verhaltnis  des  azeotropen  Gemisches  zu  dem  Kohlenwasserstoff  derart  ist,  dalS  der 
Dampfdruck  der  Mischung  im  Bereich  von  etwa  4,4  bis  5,1  bar  (50—60  psig)  bei  21,1°C  (70°F)  liegt. 

3.  Zusammensetzung  nach  Anspruch  2,  bei  der  der  Kohlenwasserstoff  Butan  ist. 
4.  Zusammensetzung  nach  Anspruch  3,  bei  der  das  Butan  1  —  39  Gew.-%  der  Treibmittel- 

5  Zusammensetzung  ausmacht. 
5.  Zusammensetzung  nach  Anspruch  2,  bei  der  der  Kohlenwasserstoff  Isobutan  ist. 
6.  Zusammensetzung  nach  Anspruch  5,  bei  der  das  Isobutan  in  einer  Menge  von  etwa  1  —  70  Gew.-% 

anwesend  ist. 
7.  Zusammensetzung  nach  Anspruch  5,  bei  der  das  Isobutan  in  einer  Menge  von  etwa  50—70  Gew.-% 

io  anwesend  ist. 

Revendications 

1.  Une  composition  de  propulseur  pour  aerosols  formee  essentiellement  de 
15  monochlorodifluoromethane  et  d'ether  dimethylique  en  melange  avec  un  hydrocarbure  choisi  dans  le 

groupe  forme  par  le  butane,  I'isobutane  et  les  melanges  de  ceux-ci,  ladite  composition  ayant  une  pression 
de  vapeur  se  situant  dans  I'intervaile  d'environ  4,4  a  5,1  bars  (50  a  60  psig)  a  21,1CC  (70°F). 

2.  Une  composition  de  propulseur  pour  aerosols  formee  essentiellement  d'un  azetrope  de 
monochlorodifluoromethane  et  d'ether  dimethylique  dans  un  rapport  ponderal  de  40/60  en  melange  avec 

20  un  hydrocarbure  choisi  dans  le  groupe  forme  par  le  butane,  I'isobutane  et  les  melanges  de  ceux-ci,  la 
proportion  de  I'azeotrope  par  rapport  a  I'hydrocarbure  etant  telle  que  la  pression  de  vapeur  du  melange  se 
situe  dans  I'intervaile  d'environ  4,4  a  5,1  bars  (50  a  60  psig)  a  21,1°C  (70°F). 

3.  La  composition  de  la  revendication  2,  dans  laquelle  I'hydrocarbure  est  le  butane. 
4.  La  composition  de  la  revendication  3,  dans  laquelle  le  butane  constitue  1  a  39%  du  poids  de  la 

25  composition  de  propulseur. 
5.  La  composition  de  la  revendication  2,  dans  laquelle  I'hydrocarbure  est  I'isobutane. 
6.  La  composition  de  la  revendication  5,  dans  laquelle  I'isobutane  est  present  en  une  proportion 

d'environ  1  a  70%  en  poids. 
7.  La  composition  de  la  revendication  5,  dans  laquelle  I'isobutane  est  present  en  une  proportion 

30  d'environ  50  a  70%  en  poids. 
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