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Background  of  the  Invention 
This  invention  relates  to  aqueous  cleaing  compositions  and,  more  specifically,  to  aqueous 

compositions  which  possess  great  utility  in  connection  with  the  cleaning  of  automotive  finish  surfaces. 
While  the  surface  to  be  cleaned  will  ordinarily  be  composed  of  a  polymeric  material,  e.g.,  the  type  of 
material  used for  primer,  intermediate,  or final  coats, the  novel  composition  of  this  invention  will  also  clean 
bare  metal  surfaces.  It  is  anticipated  that  the  invention  will  be  particularly  valuable  for  use  in  automobile 
refinish  shops,  i.e.,  for  cleaning  an  automobile  or  other  vehicle  prior  to  repair  and/or  repainting. 

Automobile  refinish  shops  have  for  many  years  utilized  special  cleaning  fluids  formulated  to  remove 
residual  wax,  tar,  sanding  dust,  and  overall  grime  from  the  surfaces  upon  which  work  is  being  performed. 
Although  such  cleaning  fluids  have  proven  to  be  effective  for  most  types  of  residue,  they  have  the  distinct 
disadvantage  of  being  composed  predominantly  of  organic  solvents.  In  an  era  of  increasingly  stringent 
solvent  emission  regulations,  solvent-based  cleaners  present  a  potential  problem.  It  is  estimated  that 
approximately  forty  percent  of  the  effluent  in  refinish  shops  is  due  not  to  the  paint  itself,  but  rather  to  the 
cleaning  fluid  employed.  Conventional  solvent-based  cleaning  fluids  have  the  additional  disadvantage  of 
being  unable  to  readily  remove  water-soluble  dirt,  e.g.,  tree  sap  and  bird  droppings,  from  automotive 
surfaces. 

For  the  aforementioned  reaons,  there  exists  a  felt  need  for  a  cleaning  fluid  which  not  only  will  facilitate 
complicance  with  both  current  and  proposed  air  pollution  standards,  but  also  will  remove  both  solvent- 
soluble  and  water-soluble  dirt  from  automotive  surfaces. 

Summary  of  the  Invention 
There  is  provided  by  the  present  invention  a  water-in-oil  emulsion  which  possesses  excellent  cleaning 

properties  and  is  effective  in  removing  both  water-soluble  and  oil-  or  solvent-soluble  materials.  The 
emulsion  consists  essentially  of 

(1)  an  internal,  or  dispersed,  phase  of  70-85  percent  by  weight  of  water; 
(2)  an  external,  or  continuous,  oil  phase  of  10-25  percent  by  weight  of  a  blend  of  aromatic  organic 

solvents  or  aromatic  and  aliphatic  organic  solvents  having  a  solvency  parameter  with  a  dispersion 
component  value  of  7.70-8.80,  a  polar component  value  of  0-0.70,  and  a  hydrogen  bonding  component 
value  of  0.005-1.42;  and 

(3)  1.5-7.5  percent by  weight  of  at  least  one  hydrophobic  nonionic  surfactant  having  an  HLB  value  less 
than  3; and 

(4)  1.5-7.5  percent  by  weight  of  at  lest  one  hydrophilic  nonionic  surfactant  having  an  HLB  value 
greater  than  10  and  soluble  in  solvent  blends  having  a  solvency  parameter  with  a  polar  component  value 
Iess than  .9  or  a  hydrogen  bonding  component  value  less  than  1. 

Detailed  Description  of  the  Invention 
The  essence  of  the  present  invention  lies  in  the  discovery  that  a  superior  cleaning  composition  can  be 

produced  by  emulsifying  a  major  amount  of  water  into  a  minor  amount  of  organic  solvent  such  that  the 
water  forms  the  internal,  or  dispersed,  phase  of  the  emulsion  rather  than  the  external,  or  continuous, 
phase.  The  emulsion  possesses  the  following  advantageous  characteristics: 

(1)  The  emulsion  has  excellent  stability  being  stabilized  by  a  blend  of  carefully  selected  nonionic 
surfactants  which  serve  both  as  emulsifiers  and  as  cleaning  agents. 

(2)  The  emulsion  is  a  pourable  liquid  rather  than  an  unmanageable,  nonpourable  paste  or  gel. 
(3)  The  emulsion  represents  a  marked  improvement  over  conventional  solvent-based  cleaners  in  that  it 

enables  compliance  with  increasingly  stringent  solvent  emission  regulations  and  is  capable  of  removing 
both  water-soluble  and  solvent-soluble  materials. 

The  major  component  of the  emulsion  of the  present  invention  is  water.  The  emulsion  contains  at  least 
70  percent  by  weight  of  water,  preferably  72-78  percent.  There  are  a  number  of  advantages  to  substituting 
water  for  those  organic  solvents  which  ordinarily  constitute  the  bulk  of  a  cleaning  fluid.  Because  water  is 
noninflammable,  odorless,  and  nontoxic,  large  quantities  of  water  are  more  easily  handled  than  the  like 
quantities  of  most  organic  solvents.  Replacing  organic  solvents  with  water  will,  of  course,  decrease  the 
solvent  emission  level  and  thereby  reduce  the  concomitant  air  pollution.  Still  another  advantage,  and  an 
important  commercial  consideration,  is  water's  nominal  cost  and  ready  availability. 

The  emulsion  of  this  invention  is  a  water-in-oil  emulsion,  wherein  the  water  phase  is  dispersed  as 
small  globules in  an  oil, or solvent,  phase.  More  specifically,  70-85  percent  by  weight  of  water  is  dispersed 
in  10-25  percent  by  weight  of  oil.  The  emulsion  contains  3-15  percent  by  weight  of  a  blend  of  two  or 
more  nonionic  surfactants,  which  serve  to  emulsify  and  stabilize. 

The  oil  is  a  blend  of  aromatic  organic  solvents  or  aromatic  and  aliphatic  organic  solvents,  selected  on 
the  basis  of  its  solvency  parameter.  Solvency  parameters  are  well  known  in  the  art  and  are  explained  in 
considerable  detail  in  an  article  by  C.  Hansen  and  A.  Beerbower  entitled  "Solubility  Parameters",  Kirk- 
Othmer  Ency.  Chem.  Tech.,  2d  Ed.  1971,  Interscience,  pp.  889-910,  hereby  incorporated  by  reference. 

The  solvent  blend  should  be  characterized  by  a  solvency  parameter  having  parameter  component 
values  which  fall  within  the  following  ranges: 



(1)  from  7.70  to  8.80  for  the  dispersion  component  (δD); 
(2)  from  0  to  0.70  for  the  polar  component  (6p);  and 
(3)  from  0.005  to  1.42  for  the  hydrogen  bonding  component  (6H). 
Examples  of  solvent  blends  possessing  the  requisite  solvency  parameter  include,  for  example,  50:50 

weight  ratio  blends  of  toluene  and  V.M.  &  P.  naphtha,  of  xylol  and  certain  aliphatic  or  aromatic 
hydrocarbons,  and  of  aromatic  controlled  mineral  spirits  and  certain  aliphatic  hydrocarbon  solvents.  Other 
possibilities  will  be  readily  apparent  to  those  having  familiarity  with  solubility  parameters  and  their 
application.  It  is  anticipated  that  specific  blends  will  be  tailored  to  satisfy  specific  requirements;  e.g.,  ease 
of  emulsification  may  be  desirable  in  order  to  satisfy  time  or  equipment  constraints,  or  higher  flash  points 
may  become  necessary  in  order  to  satisfy  more  stringent  shipping  regulations. 

The  ratio  between  the  internal,  or  dispersed,  phase  of  an  emulsion  and  the  external,  or  continuous, 
phase  is  referred  to  as  the  phase-volume  ratio.  If  the  phase-volume  ratio  is  near  50:50,  there  will  be  no 
preference  for the  formation  of  either  an  oil-in-water  or  a  water-in-oil  emulsion.  The  type  of  emulsion  that  is 
eventually  formed  will  depend  upon  the  choice  of  emulsifying  agent,  the  chemical  properties  of  the 
constituents,  and  the  order  of  incorporation. 

If,  on  the  other  hand,  one  phase  is  considerably  in  excess,  there  is  a  strong  probability  that  the  phase  in 
excess  will  become  the  external  phase.  Special  precautions  must  be  taken  if  the  phase  in  excess  is  intended 
to  be,  instead,  the  internal  phase  of  the  emulsion.  Such  is  the  case  with  the  present  invention,  wherein  the 
preferred  weight  ratio  of  water  to  organic  solvent  is  between  3:1  and  8:1.  In  order  for  this  particular 
emulsion  to  be  efficacious  as  a  cleaner,  it  is  necessary  that  the  water,  not  the  organic  solvent,  constitute  the 
internal  phase.  For  this  reason,  the  choice  of  solvents  and  surfactants,  their  respective  ratios,  and  the 
process  by  which  the  emulsion  is  formed  are  important. 

Surfactants,  or  emulsifying  agents,  serve  to  produce  relatively  stable  mixtures  of  immiscible  liquids  by 
reducing  interfacial  tension.  Unless  the  proper  type,  and  quantity,  of  surfactant  is  incorporated  into  the 
emulsion  of  the  present  invention,  the  water  droplets  will  have  a  strong  tendency  to  reunite  in  order  to 
decrease  the  free  surface.  The  combination  of  nonionic  surfactants  employed  in  the  present  invention 
drastically  lowers  this  strong  interfacial  tension,  and  thus,  the  tendency  of  the  water  droplets  to  flow 
together.  The  molecules  of  surfactant  orient  themselves  at  the  interface  of  the  water  and  the  organic 
solvent  blend  and  produce  an  interfacial  film  which  protects  the  water  droplets.  The  result  is  a  water-in-oil 
emulsion  of  unusual  and  unexpected  stability. 

The  emulsion  of  the  present  invention  contains  at  least  one  hydrophobic nonionic  surfactant  having  a 
hydrophile-lipophile  balance  (HLB)  value  less  than  3.  This  hydrophobic  surfactant  is  used  in  conjuction  with 
a  second  surfactant  of  hydrophilic  character  to  produce  a  stable  water-in-oil  emulsion  with  exellent 
cleaning  ability.  The  preferred  combination  of  hydrophobic  and  hydrophilic  surfactants  employed  in  the 
present  invention  imparts  exceptional  stability  to  the  resultant  emulsion,  such  that  the  emulsion  can  be 
subjected  to  fairly  drastic  temperature  changes  without  losing  its  water-in-oil  stability.  Although  phase 
separation,  or  even  complete  destabilization  of  the  emulsion,  may  result  from  such  temperature  changes, 
homogenity  is  readily  restored  by  shaking. 

The  hydrophilic  surfactant  must  have  an  HLB value  greater than  10,  and  must  also  be soluble  in  solvent 
blends  having  a  solvency  parameter  with  either  a  polar  component  value  less  than  9  or  a  hydrogen 
bonding  component  value  less  than  1.  Solvent  blends  having  such  parameters  are  conventionally  used  in 
automotive  coating  compositions.  Because  the  emulsion  of  the  present  invention  has  particular  utility  as  a 
cleaner for  automotive  refinish  purposes,  it  must  in  no  way  interfere  with  intercoat  adhesion,  i.e.,  the  ability 
of  the  subsequently-applied  coat  of  paint  to  adhere  to  the  newly-cleaned  surface.  Upon  evaporation  of the 
solvent  and  water  components  of  the  emulsion,  surfactant  will  be  left  behind  on  the  vehicle  surface.  As  the 
surface  is  painted,  the  hydrophobic  portion  of  the  surfactant  blend  will  readily  dissolve  into  the  paint 
solvent.  The  hydrophilic  surfactant  must  also  be  soluble  in  this  paint  solvent,  to  preclude  its  remaining  as  a 
film  on  the  surface  and  interfering  with  intercoat  adhesion.  It  should  be  noted  that,  although  the  insertion  of 
an  additional  washing  step  between  the  cleaning  and  painting  steps  would  alleviate  the  problem  of 
surfactant  interference,  such  a  step  would  be  commercially  impractical.  At  present,  refinish  practice 
requires  no  washing  step,  as  the  current  solvent-based  cleaners  quickly  volatilize.  The  necessity  of  adding  a 
costly,  labor-intensive  extra  step  would  undoubtedly  be  looked  upon  unfavorably  by  refinish  shops. 

Preferred  hydrophobic  surfactants  belong  to  the  class  of  poly(oxyethylene)-poly(oxypropylene)  block 
copolymers  having  the  general  formula 

wherein  a,  b,  and  c  are  integers  and  the  molecular  weight  of  the  poly(oxypropylene)  content  is  between 
2750  and  4000.  These  copolymers  are  available  commercially  from  BASF  Wyandotte  Corporation  under  the 
trade  name  Pluronic°. 

One  particularly  preferred  hydrophobic  block  copolymer  surfactant  has  the  chemical  formula 
HO(CH2CH2O)7(CH3CHCH2O)54(CH2CH2O)7H.  Its  hydrophobic  character  is  a  function  of  the  predominance  of 



the  hydrophobic  poly(oxypropylene)  base  over  the  hydrophilic  poly(oxyethylene)  groups.  The  weight  ratio 
of  poly(oxypropylene)  to  poly(oxyethylene)  in  this  surfactant  is  approximately  9:1. 

Preferred  as  hydrophilic  surfactants  are  polyoxyethylated  nonylphenols  of  the  formula 

wherein  n  is  a  positive  integer.  These  surfactants  are  available  commercially  from  GAF  Corporation  under 
the  trade  name  IgepelO  CO. 

One  particularly  preferred  polyoxyethylated  nonylphenol  surfactant  has  the  formula 

and  comprises  about  54  percent  by  weight  of  hydrophilic  ethylene  oxide. 
An  effective  automotive  cleaning  fluid  is  produced  by  combining  70-85  percent  by  weight  of  water, 

10-25  percent  by  weight  of  a  blend  of  aromatic  and  aliphatic  organic  solvents  having  a  solvency 
parameter  with  component  values  falling  within  the  aforementioned  ranges,  1.5-7.5  percent  by  weight  of 
a  hydrophobic  nonionic  surfactant  having  an  HLB  value  less  than  3,  and  1.5-7.5  percent  of  a  hydrophilic 
nonionic  surfactant  having  both  an  HLB  value  greater  than  10  and  appropriate  solubility.  One  particularly 
recommended  formulation  consists  essentially  of  75-79  percent  by  weight  of  water,  15-17  percent  by 
weight  of  a  50-50  weight  ratio  blend  of  toluene  and  V.M.&P.  naphtha,  1.5-7.5  percent  by  weight  of  a 
poly(oxyethylene)-poly(oxypropylene)  block  copolymer  hydrophobic  surfactant,  and  1.5-7.5  percent  by 
weight  of  a  polyoxyethylated  nonylphenol  hydrophilic  surfactant.  Another  particularly  recommended 
formulation  consists  essentially  of  75-79  percent  by  weight  of  water;  15-17  percent  by  weight  of  a 
68:8:8:8:8  weight  ratio  blend  of  aromatic  hydrocarbon,  V.M.&P.  naphtha,  mineral  spirits,  heavy  mineral 
spirits,  and  xylol;  1.5-7.5  percent  by  weight  of  a  poly(oxyethylene)-poly(oxypropylene)  block  copolymer 
hydrophobic  surfactant,  and  1.5-7.5  percent  by  weight  of  a  polyoxyethylated  nonylphenol  hydrophilic 
surfactant.  The  latter  formulation  is  characterized  by  a  substantial higher  flash  point  than  is  the  50:50 
weight  ratio  blend  of  toluene  and  V.M.&P.  naphtha,  thus  enabling  compliance  with  shipping  regulations 
requiring  a  "combustible"  rather  than  "flammable"  classification. 

The  stability  of  an  emulsion  is  effected  by  many  parameters.  In  addition  to  the  choice  of  surfactant(s) 
and  the  concentration  of  the  various  components,  process  considerations,  e.g.,  the  mixing  equipment,  the 
sequence  in  which  the  ingredients  are  added,  the  speed  and  duration  of  the  process,  and  temperature 
changes,  are  of  great  importance. 

Ideally,  an  automotive  cleaning  emulsion  will  remain  stable  and  retain  its  cleaning  power  under  all 
conditions,  including  drastic  temperature  changes,  will  in  no  way  interfere  with  the  adhesion  of 
substances,  such  as  paint  or  wax,  which  are  subsequently  applied  to  the  cleaned  surface,  and  will  easily 
remove  all  types  of  dirt  and  other  unwanted  substances.  No  one  formulation  will  be  optimal  in  all  of these 
properties.  The  composition  of  the  emulsion  of  the  present  invention  can  be  varied  depending  upon  the 
particular  purpose  to  which  it  is  to  be  put  and  the  properties  required  for  such  purpose.  A  surfactant  blend 
containing  more  hydrophobic  surfactant  and  less  hydrophilic  surfactant  will  promote  better  intercoat 
adhesion,  for  example,  whereas  a  blend  containing  more  hydrophilic  surfactant  will  yield  improved 
stability. 

Preferably,  both  the  aqueous  phase  and  the  oil  phase  are  prepared  in  advance.  The  oil  phase  is 
prepared  by  dissolving  the  hydrophobic  surfactant  in  the  solvent  blend  by  simple  agitation,  and  the 
hydrophilic  surfactant  is  similarly  introduced  into  the  water  to  form  the  aqueous  phase. 

After  both  phases  are  properly  prepared,  the  mechanical  operation  of  emulsification  begins.  The  oil  or 
solvent  phase  is  vigorously  agitated,  and  the  water  phase  is  gradually  introduced.  It  is  important  that  the 
vigorous  agitation  be  constant,  without  interruption,  while  all  of  the  water  is  being  added,  in  order  that the 
internal  phase  of  the  emulsion  be  disintegrated  into  particles  as  small  as  possible.  Initially,  the  solvent 
blend  will  be  in  excess,  and  stability  conditions  will  be  favorable.  As  more  and  more  water  is  added,  there 
exists  the  danger  that  the  emulsion  will  be  forced  in  the  wrong  direction,  i.e.,  into  an  oil-in-water  emulsion 
rather  than  a  water-in-oil  emulsion,  since  under  the  circumstances  such  an  emulsion  would  require  much 
less  work  of  emulsion  and  would  possess  greater  stability.  For  this  reason,  agitation  must  continue  beyond 
the  time  at  which  the  last  portion  of  water  phase  is  added  to  the  nascent  emulsion.  This  additional  time 
allows  the  surfactant  molecules  to  accumulate  at  the  interface  of  the  phases,  to  assume  oriented  positions, 
and  to  form  the  interfacial  firm  which  protects  the  water  droplets. 

The  time  required  for  emulsification  is  dependent  upon  the  mixing  apparatus  as  well  as  the  specific 
characteristics  desired  of  the  resultant  cleaner.  A  common  type  of  mixing  operation,  and  one  adequately 
suited  for  use  in  the  present  invention,  involves  one  or  more  propellers  mounted  on  a  common  shaft  in  a 
mixing  tank.  Propeller  agitation  is  satisfactory  for  low  and  medium  viscosity  emulsions,  and  it  is  anticipated 



that  the  emulsion  of  the  present  invention  will  be  most  useful  if  of  low  enough  viscosity  to  be  a  pourable 
liquid.  A  shorter  mix  time  and  a  lower  mixing  speed  yield  emulsions  of  lower  viscosity,  while  higher 
viscosity  emulsions  are  the  result  of  longer  mix  times  at  higher  speeds.  Other  conventional  mixing 
methods  may  also  be  employed. 

This  invention  is  illustrated  but  not  limited  by  the  following  example  in  which  all  parts  are  by  weight: 

Example 
Toluene  (63  parts),  V.M.&P.  naphtha  (63  parts),  and  a  poly(oxyethylene)-poly(oxypropylene)block 

copolymer  having  the  formula  HO(CH2CH,0)7(CH3CHCH20)14(CH2CHO),H  (24  parts)  are  combined  and 
mixed  until  blended,  about  5  minutes.  A  polyoxyethylated  nonylphenol  having  the  formula 

(36  parts)  is  added  to  water  (603  parts)  and  the  mixture  is  stirred  until  the  copolymer  is  thoroughly 
dissolved,  about  20  minutes.  The  aqueous  portion  is  added  gradually,  with  mixing,  to  the  solvent  portion. 
This  addition  is  performed  in  about  25  minutes,  following  which  the  resultant  emulsion  is  mixed  for  an 
additional  5  to  10  minutes. 

The  emulsion  so  prepared  has  a  viscosity  of  about  14  poise,  as  measured  with  a  Brookfield  LVT  #3 
spindle  at  12  r.p.m.,  and  is  a  pourable fluid.  The  viscosity  of  the  emulsion  is  dependent  upon  many  factors, 
including  the  mix  time,  the  mixing  speed,  and  the  type  of  mix  blade.  By  varying  one  or  more  of  these 
factors,  a  person  or  ordinary  skill  in  the  art  can  arrive  at  the  particular  viscosity  desired  for  a  specific  use  or 
circumstance. 

The  emulsion  is  applied  to  a  dry  cloth  and  tested  for  cleaning  power  using  standard  procedures.  A 
waxed  automotive  panel  is  rubbed  with  the  emulsion-containing  cloth  and  allowed  to  dry.  The  panel  is  then 
swabbed  with  a  cotton  swab  which  has  been  soaked  with  hexylene  glycol.  The  surface  tension  of  a  waxed 
finish  is  about  26  dynes/cm,  whereas  the  surface  tension  of  an  unwaxed  finish  is  about  35  dynes/cm. 
Hexylene  glycol,  having  a  surface  tension  of  about  29  dynes/cm,  is  a  usefuj  indicator  of  wax  removal,  as  it 
will  wet  a  wax-free  surface  but  will  not  wet  a  waxed  surface.  This  test  reveals  that  all  the  wax  has  been 
removed  from  the  panel  by  the  cleaning  emulsion,  because  the  hexylene  glycol  stays  in  contact  with  the 
panel  with  no  visible  crawling  or  creeping. 

Next,  an  automotive  panel  is  coated  with  stripes  of  road  tar.  Holes  are  punched  in  strips  of  masking 
tape  and  placed  over  the  tar  stripes.  A'few  drops  of  emulsion  are  placed  in  each  hole,  allowed  to  stand  for 
several  minutes,  and  dabbed  off  with  paper  towels.  No  tar  remains  beneath  the  holes.  Panels  containing 
various  other  substances  commonly  encountered  on  automotive  panels,  e.g.,  mud,  sanding  dust,  bird  and 
insect  excrement,  and  tree  sap,  are  cleaned  with  the  emulsion.  In  each  instance,  the  substance  is  totally 
removed. 

Freeze/thaw  and  oven  stability  tests  are  conducted  to  determine  the  emulsion's  capacity  for  remaining 
stable  upon  undergoing  severe  temperature  change.  Samples  of  the  emulsion  are  placed  in  an  oven  and 
kept  at  120°F  for  eleven  days.  When  removed  on  twelfth  day,  the  emulsion  has  the  same  appearance  and 
cleaning  ability  as  another  sample  which  has  undergone  no  temperature  change.  Next,  samples  of 
emulsion  are  frozen,  thawed,  frozen  a  second  time,  and  again  thawed.  Although  some  separation  occurs, 
shaking  reconstitutes  the  water-in-oil  emulsion,  and  its  cleaning  power  is  unhampered. 

Fjnally,  intercoat  adhesion  tape  tests  are  conducted  to  ascertain  that  use  of  the  cleaning  emulsion  will 
not  interfere  with  the  adhesive  capabilities  of the cleaned  surface.  An  automotive  panel  is  first  cleaned  with 
the  emulsion  and  allowed  to  dry.  The  panel  is  then  sprayed  with  conventional  automotive  paint  and  air 
dried.  There  is  no  additional  washing  step  between  the  cleaning  of  the  panel  and  its  painting.  The  dried 
panel  is  then  scored,  with  "X"-shaped  cuts  extending  completely  through  the  newly-applied  topcoat.  Strips 
of  masking  tape  are  affixed  to  the  panel,  over  the  cuts,  and  are  pulled.  The  painted  surface  remains  virtually 
intact,  indicating  that  use  of  the  emulsion  will  not  interfere  with  intercoat  adhesion. 

The  pourable  consistency  of  the  cleaning  emulsion  is  conducive  to  easy  application  by  conventional 
techniques. 

1.  A  cleaning  composition  of  a  water-in-oil  emulsion  consisting  essentially  of: 
(a)  a  dispersed  phase  of  70-85  percent  by  weight,  based  on  the  weight  of  the  emulsion,  of  water; 
(b)a  continuous  phase  of  10-25  percent  by  weight,  based  on  the  weight  of  the  emulsion,  of  oil, 

wherein  said  oil  is  a  blend  of  aromatic  organic  solvents  or  aromatic  and  aliphatic  organic  solvents  having  a 
solvency  parameter  with  a  dispersion  component  value  of  7.70-8.80,  a  polar  component  value  of 0-0.70, 
and  a  hydrogen  bonding  component  value  of  0.005-1.42; 

(c)  1.5-7.5  percent  by  weight,  based  on  the  weight  of  the  emulsion,  of  at  least  one  hydrophobic 
nonionic  surfactant  having  an  HLB  value  less  than  3;  and 



(d)  1.5-7.5  percent  by  weight,  based  on  the  weight  of  the  emulsion,  of  at  least  one  hydrophilic 
nonionic  surfactant  having  an  HLB  value  greater  than  10  and  soluble  in  solvent  blends  having  a  solvency 
parameter  with  a  polar  component  value  less  than  .9  or  a  hydrogen  bonding  component  value  less  than  1. 

2.  The  composition  of  claim  1  wherein  the  hydrophobic  surfactant  is  a  poly(oxyethylene)- 
poly(oxypropylene)  block  copolymer  of  the  formula 

wherein  a,  b,  and  c  are  positive  integers  and  the  molecular  weight  of  the  poly(oxypropylene)  content  is 
between  2750  and  4000. 

3.  The  composition  of  claim  2  wherein  the  hydrophilic  surfactant  is  a  polyoxyethylated  nonylphenol  of 
the  formula 

wherein  n  is  a  positive  integer. 
4.  The  composition  of claims  1,  2 or  3  which  consists  essentially  of  75-79  percent  by  weight  of water, 

15-17  percent  by  weight  of  solvent  blend,  1.5-7.5  percent  by  weight  of  hydrophobic  surfactant,  and 
1.5-7.5  percent  by  weight  of  hydrophilic  surfactant. 

5.  The  composition  of  claim  4  wherein  the  solvent  blend  consists  essentially  of  toluene  and  V.M.&P. 
naphtha  in  a  50:50  weight  ratio. 

1.  Wasser-in-Öl-Reinigungsemulsion,  bestehend  im  wesentliche  aus: 
(a)  einer  dispersion  Phase  von  70-85  Gew.%  Wasser,  bezogen  auf  das  Gewicht  der  Emulsion, 
(b)  einer  kontinuierlichen  Phase  von  10-25  Gew.%  Öl,  bezogen  auf  das  Gewicht  der  Emulsion,  worin 

das  Öl  ein  Gemisch  von  organischen  aromatischen  Lösungsmitteln  oder  organischen  aromatischen  und 
aliphatischen  Lösungsmitteln  von  einem  Löslichkeitsparameter  mit  einem  Wert  für  die  Dispersions- 
komponente  von  7,70-8,80,  einem  Wert  für  die  polare  Komponente  von  0-0,70,  une  einem  Wert  für  die 
Wasserstoffbindungskomponente  von  0,005-1,42  ist; 

(c)  1,5-7,5  Gew.%  bezogen  auf  das  Gewicht  der  Emulsion,  von  mindestens  einem  hydrophoben  nicht- 
ionischen  oberflächenaktiven  Mittel  von  einem  HLB-Wert  als  3;  und 

(d)  1,5-7,5  Gew.%  bezogen  auf  das  Gewicht  der  Emulsion,  von  mindestens  einem  hydrophilen  nicht- 
ionischen  oberflächenaktiven  Stoff  von  einem  HLB-Wert  von  mehr  als  10,  und  lösliche  in  Lösungs- 
mittelgemischen  von  einem  Löslichkeitsparameter  mit  einem  Wert  von  weniger  als  0,9  für  die  polare 
Komponente  oder  einem  Wert  von  weniger  als  1  für  die  Wasserstoffbindungskomponente. 

2.  Zusammensetzung  von  Anspruch  1,  in  welcher  das  hydrophobe  oberflächenaktive  Mittel  ein 
Poly(oxyethylen)-poly(oxypropylen)-Blockcopolymeres  der  Formel 

ist,  worin  a,  b und  c  positive  ganze  Zahl  sind  und  das  Molekulargewicht  des  Poly(oxypropylen)-Gehaltes 
zwischen  2750  und  4000  liegt. 

3.  Zusammensetzung  von  Anspruch  2,  in  welcher  das  hydrophile  oberflächenaktive  Mittel  ein 
polyoxyethyliertes  Nonylphenol  der  Formel 

ist,  worin  n  eine  positive  ganze  Zahl  ist. 
4.  Zusammensetzung  nach  den  Ansprüchen  1,  2  oder  3,  die  im  wesentlichen  aus  75-79  Gew.% 

Wasser,  15-17  Gew.%  Lösungsmittelgemisch,  1,5-7,5  Gew.%  hydrophobes  oberflächenaktives  Mittel 
und  1,5-7,5  Gew.%  hydrophiles  oberflächenaktives  Mittel  besteht. 



5.  Zusammensetzung  von  Anspruch  4,  in  welcher  das  Lösungsmittelgemisch  im  wesentlichen  aus 
Toluol  und  V.M.  &P.-Naphtha  in  einem  50:50-Gewichtsverhältnis  besteht. 

1.  Composition  de  nettoyage  formée  d'une  émulsion  eau-dans-huile  comprenant  essentiellement: 
(a)  une  phase  dipsersée  de  70-85%  en  poids  d'eau,  relativement  au  poids  de  l'émulsion; 
(b)  une  phase  continue,  de  10  à  25%  en  poids,  par  rapport  au  poids  de  l'émulsion,  d'huile  cette  huile 

étant  un  mélange  de  solvants  organiques  aromatiques  ou  de  solvants  organiques  aromatiques  et 
aliphatiques  ayant  un  paramétre  de  solubilisation  avec  une  valeur  de  constituant  de  dispersion  de  7,70  à 
8,80,  une  valeur  de  constituant  polaire  de  0  à  0,70  et  une  valeur  de  constituant  de  liaison  hydrogène  de 
0,005  à  1,42;  et 

(c)  1,5-7,5%  en  poids,  relativement  au  poids  de  l'émulsion,  d'au  moins  un  agent  tensio-actif  non 
ionique  hydrophobe  ayant  une  valeur  EHL  inférieure  à  3;  et 

(d)  1,5-7,5%  en  poids,  relativement  au  poids  de  l'emulsion,  d'au  moins  un  agent  tensio-actif  non 
ionique  hydrophile  ayant  une  valeur  EHL  supérieure  à  10  et  soluble  dans  des  mélanges  de  solvants  ayant 
un  paramètre  de  solubilisation  avec  une  valeur  de  constituant  polaire  inférieur  à  0,9  ou  une  valeur  de 
constituant  de  liaison  hydrogène  inférieure  à  1. 

2.  Composition  selon  la  revendication  1,  dans  laquelle  l'agent  tensio-actif  hydrophobe  est  une 
copolymère  séquencé  poly(oxyéthylène)-poly(oxypropylène)  de  la  formule: 

dans  laquelle  a,  b  et  c  sont  des  nombres  entiers  positifs  et  le  poids  moléculaire  de  la  teneur  en  poly 
(oxypropylène)  est  de  2750  à  4000. 

3.  Composition  selon  la  revendication  2,  dans  laquelle  l'agent  tensio-actif  hydrophile  est  un  nonyl- 
phénol  polyoxyéthylé  de  la  formule: 

dans  laquelle  n  est  un  nombre  entier  positif. 
4.  Composition  selon  la  revendication  1,  2 ou  3,  qui  est  formée  essentiellement  de  75-79%  en  poids 

d'eau,  15-17%  en  poids  de  mélange  de  solvants,  1,5-7,5%  en  poids  d'agent  tensio-actif  hydrophobe,  et 
1,5-7,5%  en  poids  d'agent  tensio-actif  hydrophile. 

5.  Compostion  selon  la  revendication  4,  dans  laquelle  le  mélange  de  solvants  est  essentiellement 
formé  de  toluène  et  de  naphte  V.M.  &  P.  en  un  rapport  en  poids  de  50:50. 
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