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Description 

1.  Field  of  the  invention 

5  The  present  invention  relates  to  the  use  of  a  lubricating  oil  for  compression-type  refrigerators  and  of  a  poly- 
oxyalkylene  glycol  derivative.  More  particularly,  it  relates  to  the  use  of  a  lubricating  oil  for  compression-type 
refrigerators  having  high  lubricating  property  as  well  as  good  miscibility  with  hydrofluorocarbons  (HFC)  includ- 
ing  1  ,1  ,1  ,2-tetraf  luoroethane  (hereinafter  referred  to  as  R-1  34a),  which  can  substitute  for  chlorof  luorocarbons 
(CFC)  including  dichlorodifluoromethane  (hereinafter  referred  to  as  R-12)  used  as  a  refrigerant  and  concerned 

10  for  enviromental  pollution  problems,  and  a  to  the  use  of  polyoxyalkylene  glycol  derivative  effective  as  said  lu- 
bricating  oil.  In  the  present  specification,  the  term  "hydrofluorocarbons  (HFC)"  means  hydrofluorocarbons 
(HFC)  including  R-1  34a  and  hydrochlorof  luorocarbons  (HCFC)  including  R-22. 

2.  Descriprion  of  the  Related  Arts 
15 

Generally,  a  compression-type  refrigerator  is  composed  of  a  compressor,  a  condenser,  expansion  valve, 
and  an  evaporator,  having  a  mechanism  wherein  the  mixture  of  a  refrigerant  and  a  lubricating  oil  is  circulating 
in  the  closed  system.  In  said  compression-type  refrigerator,  though  it  depends  on  the  kind  of  apparatus,  gen- 
erally  the  temperature  in  the  compressor  rises  to  50°C  or  higher,  while  in  the  cooler,  the  temperature  comes 

20  to  be  -40°C  or  so.  Accordingly,  the  refrigerant  and  the  lubricating  oil  must  circulate  in  this  system  without  phase 
separation  usually  in  the  range  of  -40  to  +50°C.  If  phase  separation  occurs  while  the  refrigerator  is  running,  it 
affects  the  life  and  efficiency  of  the  apparatus  seriously.  For  example,  if  phase  separation  of  the  refrigerant 
and  the  lubricating  oil  occurs  in  the  compressor,  the  moving  parts  would  be  inadequately  lubricated,  resulting 
in  seizure  or  other  troubles  and  thereby  the  life  of  apparatus  is  shortened  considerably.  If  phase  separation 

25  occurs  in  the  evaporator,  a  lubricating  oil  having  high  viscosity  exists  and  thereby  the  efficiency  of  heat  ex- 
change  is  decreased. 

Since  a  lubricating  oil  for  refrigerators  is  used  for  the  purpose  of  lubricating  the  moving  parts  of  the  refrig- 
erator,  its  lubricating  property  is  also  important  as  a  matter  of  course.  Since  the  temperature  becomes  very 
high,  particularly  in  the  compressor,  it  is  required  to  have  a  sufficient  viscosity  to  retain  the  oil  film  necessary 

30  for  lubricating.  Necessary  viscosity  varies  with  the  kind  or  running  conditions  of  the  compressor,  but  usually, 
the  kinematic  viscosity  of  the  lubricating  oil  before  mixing  with  a  refrigerant  is  preferably  2  to  50  cSt  at  100°C. 
If  the  kinematic  viscosity  is  lower  than  the  above,  the  oil  film  becomes  thinner  and  thereby  seizure  is  liable 
to  arise,  while  if  it  is  higher,  the  efficiency  of  heat  exchange  is  decreased. 

Heretofore,  R-12  has  often  been  used  as  the  refrigerant  for  compression-type  refrigerators,  and  various 
35  mineral  oils  and  synthetic  oils  have  been  used  as  the  lubricating  oil,  satisfying  the  required  properties  described 

above.  R-1  2,  however,  has  recently  been  restricted  more  and  more  severely  all  over  the  world,  for  the  concern 
of  environmental  pollution  problems,  that  is  depletion  of  the  ozone  layer.  Therefore,  hydrofluorocarbons  includ- 
ing  R-1  34a  have  come  to  be  noticed  as  a  new  refrigerant.  Said  hydrofluorocarbons,  particularly  R-1  34a  has 
little  possibility  of  depleting  the  ozone  layer  and  can  substitute  for  R-12,  with  minimal  changes  in  the  structure 

40  of  the  conventional  refrigerators.  Accordingly,  it  is  preferable  as  a  refrigerant  for  compression-type  refrigerators. 
When  hydrofluorocarbons  including  the  above  R-1  34a  are  employed  as  the  refrigerant  for  compression- 

type  refrigerators  in  place  of  R-12,  the  desirable  lubricating  oils  come  to  be  those  having  high  miscibility  with 
said  hydrofluorocarbons  including  R-1  34a,  and  also  having  high  lubricating  property  to  satisfy  the  required 
properties  described  above.  However,  since  the  conventional  lubricating  oils  which  have  been  used  with  R- 

45  12  do  not  have  good  miscibility  with  hydrofluorocarbons  including  R-1  34a,  a  new  lubricating  oil  suitable  for 
said  compounds  is  required.  In  this  case,  particularly  in  the  air-conditioner  for  automobiles,  it  is  required  that 
the  equipment  be  hardly  changed  on  the  substitution  for  R-12.  Therefore  it  is  not  desirable  to  change  widely 
the  present  equipment  due  to  a  lubricating  oil.  Accordingly,  a  lubricating  oil  having  very  favorable  miscibility 
with  hydrofluorocarbons  including  R-1  34a  is  required. 

50  As  lubricating  oils  having  miscibility  with  R-134a,  for  example,  Ulcon  LB-165  and  Ulcon  LB-525  (trade 
name,  both  produced  by  Union  Carbide  Co.,  Ltd.)  composed  of  polyalkyleneglycol  have  been  known,  and  it 
was  reported  that  these  lubricating  oils  are  miscible  with  R-1  34a  in  all  proportions  at  low  temperature  of  at 
least  -50°C  ("Research  Disclosure",  No.  17463  (October,  1978)).  And  also,  oil  compositions  for  refrigerators 
with  a  high  viscosity  employing  plyoxypropyleneglycol  monobutyl  ether  as  a  base  oil  have  been  known  (Jap- 

55  anese  Patent  Publication  No.  42119/1982). 
These  lubricating  oils,  however,  are  polyalkylenenglycol  derivatives  having  polypropyleneglycol  with  hy- 

droxyl  group  at  one  terminal  and  an  n-butyl  ether  bond  at  the  other  terminal.  They  have  comparatively  good 
miscibility  with  R-1  34a  at  low  temperatures,  but  they  do  not  have  sufficient  miscibility  with  R-1  34a  at  high  tem- 
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peratures,  and  for  example,  Ulcon  LB-525  described  above  is  known  to  cause  phase  separation  with  R-1  34a 
at  room  temperature  (Specification  of  US  Patent  No.  4,755,316). 

On  the  other  hand,  polyoxyalkylene  glycol  having  at  least  two  hydroxyl  groups  in  a  molecule  is  proposed 
5  to  be  a  favorable  substance  miscible  with  R-1  34a  (Specification  of  US  Patent  No.  4,755,316).  In  said  polyox- 

yalkylene  glycol,  however,  its  miscibility  is  not  necessary  sufficient. 
Meanwhile,  it  is  known  that  polyoxyalkylene  glycol  generally  shows  a  temperature  dependency  that  the 

mixture  thereof  with  hydrofluorocarbons,  which  has  been  phase-separated,  is  one  dissolved  and  phase- 
separated  again  when  heated  from  low  temperatures  to  high  temperatures.  It  is  also  known  that  the  miscibility 

10  is  lowered  as  the  molecular  weight  of  polyoxyalkylene  glycol  increases. 
On  the  other  hand,  R-1  34a  and  compounds  which  can  dissolve  it  were  proposed  for  use  in  absorption- 

type  refrigerators  (Japanese  Patent  Application  Laid-Open  No.  79175/1981).  Said  absorption-type  refrigera- 
tors,  however,  are  quite  different  in  mechanism  from  the  compression-type  refrigerators  described  above,  and 
tetraethylene  glycol  dimethyl  ether  described  in  the  Examples  of  the  above  Application  is  not  proper  as  a  lu- 

15  bricating  oil  for  compression-type  refrigerators  because  of  its  particularly  low  viscosity. 
As  described  above,  lubricating  oils  for  compression-type  refrigerators  having  sufficiently  good  miscibility 

with  R-134a  and  high  lubricating  property  have  not  been  found  yet,  and  their  development  has  been  eagerly 
desired. 

20  SUMMARY  OF  THE  INVENTION 

The  object  of  the  present  invention  is  to  provide  a  use  of  a  lubricating  oil  for  compression-type  refrigerators 
having  high  lubricating  property  as  well  as  good  miscibility  over  the  entire  temperature  range  of  application 
with  hydrofluorocarbons  including  R-1  34a,  which  can  substitute  for  R-12  as  a  refrigerant  involved  in  environ- 

25  mental  pollution  problems,  or  other  chlorofluorocarbons  difficult  to  decompose. 
Another  object  of  the  present  invention  is  to  provide  a  use  of  a  novel  polyoxyalkylene  glycol  derivative  ef- 

fective  as  a  lubricating  oil  for  compression-type  refrigerators. 
Further  another  object  of  the  present  invention  is  to  provide  an  excellent  compression-type  refrigerator 

system. 
30  That  is,  the  present  invention  provides  a  use  of  a  lubricating  oil  which  comprise,  as  a  main  component,  a 

polyoxyalkylene  glycol  derivative  having  at  least  one  constitutional  unit  represented  by  the  general  formula  (I): 

35 

40  wherein  R1  to  R4  are  each  hydrogen,  a  monovalent  hydrocarbon  group  having  1  to  1  0  carbon  atoms,  or  a  group 
represented  by  the  general  formula  (II): 

45 
-  C  -  O  -  (R?0)n   -   R8 ( I I )  

(wherein  R5  and  R6  are  each  hydrogen,  a  monovalent  hydrocarbon  group  having  1  to  10  carbon  atoms  or  an 
alkoxyalkyl  group  having  2  to  20  carbon  atoms,  R7  is  an  alkylene  group  having  2  to  5  carbon  atoms,  a  substituted 
alkylene  group  having  3  to  5  total  carbon  atoms  with  an  alkyl  group  as  a  substituent,  or  a  substituted  alkylene 
group  having  4  to  10  total  carbon  atoms  with  an  alkoxyalkyl  group  as  a  substituent,  n  is  an  integer  of  0  to  20, 

55  and  R8  is  a  monovalent  hydrocarbon  having  1  to  1  0  carbon  atoms),  and  at  least  one  of  R1  to  R4  is  a  group  rep- 
resented  by  the  general  formula  (II)  ,  for  compression-type  refrigerators  using,  as  refrigerant,  hydrochlorof  luor- 
ocarbons  or  hydrofluorocarbons. 

Moreover,  the  present  invention  provides  a  use  of  a  polyoxyalkylene  glycol  derivative  having  the  above 
constitutional  unit,  having  a  hydroxyl  group,  an  acyloxyl  group  having  1  to  10  carbon  atoms,  an  alkoxyl  group 

3 
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having  6  to  1  0  carbon  atoms  or  an  aryloxyl  group  having  1  to  1  0  carbon  atoms  at  each  terminal,  and  also  having 
a  kinematic  viscosity  of  1  to  100  cSt  at  100°C. 

5  BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  shows  13C-NMR  spectrum  of  polyoxyalkylene  glycol  obtained  in  Production  Example  1  .  Fig.  2  shows 
13C-NMR  spectrum  of  polyoxyalkylene  glycol  obtained  in  Production  Example  5.  Fig.  3  shows  13C-NMR  spec- 
trum  of  polyoxyalkylene  glycol  obtained,  in  Production  Example  7.  Fig.  4  shows  13C-NMR  spectrum  of  polyox- 

10  yalkylene  glycol  obtained  in  Production  Example  10.  Fig.  5  shows  13C-NMR  spectrum  of  polyoxyalkylene  glycol 
obtained  in  Production  Example  11  .  Fig.  6  shows  13C-NMR  spectrum  of  polyoxyalkylene  glycol  obtained  in  Ref- 
erence  Example.  Fig.  7  shows  13C-NMR  spectrum  of  polyoxyalkylene  glycol  obtained  in  Production  Example 
13.  Fig  8  shows  13C-NMR  spectrum  of  polyoxyalkylene  glycol  obtained  in  Production  Example  14.  Fig.  9  shows 
1H-NMR  spectrum  of  polyoxyalkylene  glycol  obtained  in  Production  Example  1.  Fig.  10  shows  1H-NMR  spec- 

is  trum  of  polyoxyalkylene  glycol  obtained  in  Production  Example  4.  Fig  11  shows  1H-NMR  spectrum  of  polyox- 
yalkylene  glycol  obtained  in  Production  Example  10.  Fig.  12shows  1H-NMRspectrumof  polyoxyalkylene  glycol 
obtained  in  Production  Example  11. 

20 

25 

DESCRIPTION  OF  THE  PREFERRED  EMBODIMENTS 

The  lubricating  oil  for  compression-type  refrigerators  used  according  to  the  present  invention  contains  at 
least  one  constitutional  unit  represented  by  the  above  general  formula  (I). 

In  the  formula,  R1  to  R4are  each  hydrogen,  a  monovalent  hydrocarbon  group  having  1  to  10  carbon  atoms, 
or  group  represented  by  the  general  formula  (II). 

R5 

-   C  -   O  -   (R?0)   -R8  . . . ( I I )  n 
-6 

wherein  a  monovalent  hydrocarbon  group  having  1  to  1  0  carbon  atoms  indicates  generally  an  alkyl  group  having 
1  to  10  carbon  atoms,  an  alkenyl  group  having  2  to  10  carbon  atoms,  a  cycloalkyl  group  having  5  to  10  carbon 

35  atoms,  an  aryl  group  having  6  to  10  carbon  atoms,  or  an  arylalkyl  group  having  7  to  10  carbon  atoms.  Specific 
examples  are  alkyl  groups  such  as  a  methyl  group,  an  ethyl  group,  an  n-propyl  group,  an  isopropyl  group,  va- 
rious  butyl  groups,  various  pentyl  groups,  various  hexyl  groups,  various  heptyl  groups,  various  octyl  groups, 
various  nonyl  groups,  and  various  decyl  groups;  alkenyl  groups  such  as  a  vinyl  group,  an  allyl  group,  a  propenyl 
group,  an  isopropenyl  group,  various  butenyl  groups,  various  pentenyl  groups,  various  hexenyl  groups,  various 

40  heptenyl  groups,  various  octenyl  groups,  various  nonenyl  groups,  and  various  decenyl  groups;  cycloalkyl 
groups  such  as  a  cyclopentyl  group  and  a  cyclohexyl  group,  aryl  groups  such  as  a  phenyl  group,  various  tolyl 
groups,  various  xylyl  groups,  and  a  naphthyl  group;  and  arylalkyl  groups  such  as  a  benzyl  group,  a  1-phenyl- 
ethyl  group,  and  a  2-phenylethyl  group.  Of  these,  a  monovalent  hydrocarbon  group  having  6  or  less  carbon 
atoms  is  preferable,  and  particularly  an  alkyl  group  having  3  or  less  carbon  atoms,  among  all,  a  methyl  group 

45  is  optimum. 
In  the  general  formula  (II),  R5  and  R6  are  each  hydrogen,  a  monovalent  hydrocarbon  group  having  1  to 

10  carbon  atoms,  or  an  alkoxyalkyl  group  having  2  to  20  carbon  atoms,  and  a  monovalent  hydrocarbon  group 
indicates  generally  an  alkyl  group  having  1  to  10  carbon  atoms,  an  alkenyl  group  having  2  to  10  carbon  atoms, 
a  cycloalkyl  group  having  5  to  10  carbon  atoms,  an  aryl  group  having  6  to  10  carbon  atoms,  or  an  arylalkyl 

so  group  having  7  to  10  carbon  atoms.  Specific  examples  are  alkyl  groups  such  as  a  methyl  group,  an  ethyl  group, 
an  n-propyl  group,  an  isopropyl  group,  various  butyl  groups,  various  pentyl  groups,  various  hexyl  groups,  va- 
rious  heptyl  groups,  various  octyl  groups,  various  nonyl  groups,  and  various  decyl  groups;  alkenyl  groups  such 
as  a  vinyl  group,  an  allyl  group,  a  propenyl  group,  an  isopropenyl  group,  various  butenyl  groups,  various  pen- 
tenyl  groups,  various  hexenyl  groups,  various  heptenyl  groups,  various  octenyl  groups,  various  nonenyl  groups, 

55  and  various  decenyl  groups;  cycloalkyl  groups  such  as  a  cyclopentyl  group  and  a  cyclohexyl  group;  aryl  groups 
such  as  a  phenyl  group,  various  tolyl  groups,  various  xylyl  groups,  and  a  naphthyl  group;  arylalkyl  groups  such 
as  a  benzyl  group,  a  1-phenylethyl  group,  and  a  2-phenylethyl  group;  and  alkoxyalkyl  groups  such  as  a  me- 
thoxymethyl  group,  an  ethoxymethyl  group,  an  n-propoxymethyl  group,  an  isopropoxymethyl  group,  various 
butoxymethyl  groups,  various  pentoxymethyl  groups,  various  hexoxymethyl  groups,  various  heptoxymethyl 

4 
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groups,  various  octoxymethyl  groups,  various  nonyloxymethyl  groups,  a  1-methoxyethyl  group,  a  2-methox- 
yethyl  group,  a  1-ethoxyethyl  group,  a  2-ethoxyethyl  group,  various  propoxyethyl  group,  various  butoxyethyl 
groups,  various  pentoxyethyl  groups,  various  hexoxyethyl  groups,  various  heptoxyethyl  groups,  various  oc- 

5  toxyethyl  groups,  various  methoxypropyl  groups,  various  ethoxypropyl  groups,  various  propoxypropyl  groups, 
various  butoxypropyl  groups,  various  pentoxypropyl  groups,  various  hexoxypropyl  groups,  various  heptoxypro- 
pyl  groups,  various  methoxybutyl  groups,  various  ethoxybutyl  groups,  various  propoxybutyl  groups,  various 
butoxybutyl  groups,  various  pentoxybutyl  groups,  various  hexoxybutyl  groups,  various  methoxypentyl  groups, 
various  ethoxypentyl  groups,  various  propoxypentyl  groups,  various  butoxypentyl  groups,  various  pentoxypen- 

10  tyl  groups,  various  methoxyhexyl  groups,  various  ethoxyhexyl  groups,  various  propoxyhexyl  groups,  various 
butoxyhexyl  groups,  various  methoxyheptyl  groups,  various  ethoxyheptyl  groups,  various  propoxyheptyl 
groups,  various  methoxyoctyl  groups,  various  ethoxyoctyl  groups,  and  various  methoxynonyl  groups.  Of  these 
an  alkyl  group  having  3  orless  carbon  atoms  or  an  alkoxyalkyl  group  having  6  orless  carbon  atoms  is  preferable. 
Among  them,  hydrogen  is  the  most  suitable  as  R5  and  R6. 

15  R7  indicates  an  alkylene  group  having  2  to  5  carbon  atomes,  a  substituted  alkylene  group  having  3  to  5 
total  carbon  atoms  with  an  alkyl  group  as  a  substituent,  or  a  substituted  alkylene  group  having  4  to  10  total 
carbon  atoms  with  an  alkoxyalkyl  group  as  a  substituent.  Specific  examples  are  an  ethylene  group,  a  1-me- 
thylethylene  group,  a  2-methylethylene  group,  ethylethylene  groups,  a  1,1-dimethylethylene  group,  a  1,2-di- 
methylethylene  group,  n-propylethylene  groups,  isopropylethylene  groups,  a  1-ethyl-2-methylethylene  group, 

20  a  1-ethyl-1-methylethylene  group,  a  trimethylene  group,  a  tetramethylene  group,  a  pentamethylene  group, 
(methoxymethyl)ethylene  groups,  (ethoxymethyl)ethylene  groups,  (methoxyethyl)ethylene  groups,  a  1-me- 
thoxymethyl-2-methylethylene  group,  a  1,2-bis(methoxymethyl)ethylene  group,  a  1,1-bis(methoxyme- 
thyl)ethylene  group,  (ethoxyethyl)ethylene  groups,  a  1,2-bis(ethoxyethyl)ethylene  group,  a  1,1-bis(ethoxye- 
thyl)ethylene  group,  a  2-methoxy-1  ,3-propylene  group,  and  an  ethylene  group  having  6  or  less  carbon  atoms 

25  and  a  substituted  ethylene  group  having  6  or  less  carbon  atoms.  Among  them,  particularly  preferred  ones  as 
R7  are  an  ethylene  group,  a  1  -met  hylethylene  group,  2-methylethylene  group  and  a  trimethylene  group,  n,  rep- 
resenting  the  repetition  number  of  R70  unit,  is  an  integer  of  0  to  20,  preferably  an  integer  of  0  to  3. 

R8  indicates  a  monovalent  hydrocarbon  group  having  1  to  10  carbon  atoms  and  generally  an  alkyl  group 
having  1  to  10  carbon  atoms,  an  alkenyl  group  having  2  to  10  carbon  atoms,  a  cycloalkyl  group  having  5  to  10 

30  carbon  atoms,  an  aryl  group  having  6  to  1  0  carbon  atoms,  or  an  arylalkyl  group  having  7  to  1  0  carbon  atoms. 
Specific  examples  are  alkyl  groups  such  as  a  methyl  group,  an  ethyl  group,  a  n-propyl  group,  an  isopropyl 
group,  various  butyl  groups,  various  pentyl  groups,  various  hexyl  groups,  various  heptyl  groups,  various  octyl 
groups,  various  nonyl  groups,  and  various  decyl  groups;  alkenyl  groups  such  as  a  vinyl  group,  an  allyl  group, 
a  propenyl  group,  an  isopropenyl  group,  various  butenyl  groups,  various  pentenyl  groups,  various  hexenyl 

35  groups,  various  heptenyl  groups,  various  octenyl  groups,  various  nonenyl  groups,  and  various  decenyl  groups; 
cycloalkyl  groups  such  as  a  cyclopentyl  group  and  a  cyclohexyl  group,  aryl  groups  such  as  a  phenyl  group, 
various  tolyl  groups,  various  xylyl  groups,  and  a  naphthyl  group;  arylalkyl  groups  such  as  a  benzyl  group,  a  1- 
phenylethyl  group,  and  a  2-phenylethyl  group.  Of  these,  hydrocarbon  groups  having  6  or  less  carbon  atoms 
are  preferable,  and  particularly  hydrocarbon  groups  having  1  to  3  carbon  atoms  are  optimum. 

40  In  the  above  general  formula  (I),  at  least  one  of  R1  to  R4  is  a  group  represented  by  the  general  formula 
(II).  Particularly,  it  is  preferable  that  either  R1  or  R3  is  a  group  of  the  general  formula  (ll),and  the  other  R1  or 
R3,  and  R2  and  R4  are  each  hydrogen  or  a  monovalent  hydrocarbon  group  having  1  to  10  carbon  atoms.  Also 
preferable  are  those  in  which  two  of  R1  to  R4  are  the  groups  represented  by  the  general  formula  (II). 

The  polyoxyalkylene  glycol  derivative  used  in  the  present  invention  as  a  main  component  of  the  lubricating 
45  oil  contains  at  least  one  constitutional  unit  represented  by  the  above  general  formula  (I),  and  more  particularly 

it  is  roughly  divided  into  three  kinds  of  polymers;  a  homopolymer  comprising  a  constitutional  unit  of  said  general 
formula  (I),  a  copolymer  comprising  at  least  two  different  constitutional  units  contained  in  the  general  formula 
(I),  a  copolymer  comprising  a  constitutional  unit  of  the  general  formula  (I)  and  other  constitutional  units,  for 
example,  a  constitutional  unit  represented  by  the  general  formula  (III): 

50 

-  C  -  C  -  O  -  . . .   (  I I I   ) 
55 

R 32 

wherein  R31  to  R34  are  each  hydrogen  or  an  alkyl  group  having  1  to  3  carbon  atoms. 

5 
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Preferable  examples  of  the  above  homopolymer  are  homopolymers  having  1  to  200  constitutional  units  A 
represented  by  the  general  formula  (I)  and  having  a  hydroxyl  group,  an  acyloxyl  group  having  1  to  10  carbon 
atoms,  an  alkoxyl  group  having  1  to  10  carbon  atoms,  and  an  aryloxyl  group  having  6  to  10  carbon  atoms  at 

5  each  terminal. 
Preferable  examples  of  said  copolymer  are  copolymers  having  two  kinds  of  1  to  200  constitutional  units  A 

and  B  represented  by  the  general  formula  (I),  or  having  1  to  200  constitutional  units  A  represented  by  the  gen- 
eral  formula  (I),  and  1  to  200  constitutional  units  C  represented  by  the  general  formula  (III),  and  having  a  hy- 
droxyl  group,  an  acyloxyl  group  having  1  to  10  carbon  atoms,  an  alkoxyl  group  having  1  to  10  carbon  atoms, 

10  and  an  aryloxyl  group  having  6  to  10  carbon  atoms  at  each  terminal. 
These  copolymers  include  an  alternating  copolymer  of  constitutional  units  A  and  B  (or  C),  a  random  copo- 

lymer,  a  block  copolymer,  or  a  graft  copolymer  wherein  a  constitutional  unit  B  is  graft-bonded  to  the  main  chain 
of  a  constitutional  unit  A,  and  the  like. 

The  polyoxyalkylene  glycol  derivative  to  be  used  in  the  lubricating  oil  used  according  to  the  present  inven- 
15  tion  can  be  produced,  for  example,  according  to  the  methods  shown  below. 

Method  (A) 

An  oxirane  compound  represented  by  the  general  formula  (IV): 
20 

25 

. . .   (  IV) 

(wherein  R1  to  R4  are  the  same  as  the  above)  is  polymerized  alone  or  at  least  two  kinds  of  compound  repre- 
sented  by  the  formula  (IV)  are  mixed  and  copolymerized  to  obtain  a  polyoxyalkylene  glycol  derivative. 

30  Moreover,  a  compound  represented  by  the  formula  (IV)  and  alkylene  oxide  having  2  to  8  carbon  atoms 
such  as  ethylene  oxide  and  propylene  oxide  represented  by  the  general  formula  (V): 

31  33 R  R 

35 
,C  C  (V) 

32  x  /   n  34 R  O  R 

40  (wherein  R31  to  R34  are  the  same  as  the  above)  are  mixed  and  copolymerized  to  obtain  a  polyoxylkylene  glycol 
derivative. 

There  are  various  oxirane  compounds  represented  by  the  general  formula  (IV),  depending  on  the  kinds 
of  R1  to  R4.  Specific  examples  areglycidyl  methyl  ether,  ethyl  glycidyl  ether,  glycidyl  propyl  ether,  butyl  glycidyl 
ether,  2-ethylhexyl  glycidyl  ether,  glycidyl  2-methyloctyl  ether,  glycidyl  vinyl  ether,  allyl  glycidyl  ether,  glycidyl 

45  phenyl  ether,  sec-butylphenyl  glycidyl  ether,  4,7-dioxa-1,2-epoxyoctane,  1,2-epoxy-4,7,10-trioxaundecane, 
1,2-epoxy-4,  7,  10,13-teraoxatetradecane,  4,7-dioxa-1,2-epoxy-5-methyloctane,  4,7-dioxa-1,2-epoxy-6-me- 
thyloctane,  6,9-dimethyl-1-2-epoxy-4,7,10-trioxaundecane,  1,2-epoxy-4,7,10,13-tetraoxa-6,9,12-trimethylte- 
tradecane,  1,2-epoxy-5-methyl-4,7,10-trioxaundecane,  1,2-epoxy-8-methyl-4,7,10-trioxaundecane,  2,7-di- 
oxa-4,5-epoxyoctane,  4,5-epoxy-9-methyl-2,7,10-trioxaundecane,  4,5-epoxy-2,7,10,13-tetraoxatetradecane, 

so  7,8-epoxy-2,5,10,13-tetraoxatetradecane,  3,  12-dimethyl-7,8-epoxy-2,5,10,13-tetraoxatetradecane,  1,2- 
epoxy-3-methoxy-5-oxahexane,  4,8-dioxa-1  ,2-epoxy-6-methoxynonane,  4,7-dioxa  1  ,2,-epoxy-5-(2-oxap- 
ropyl)-octane,  3,5-bis(2-oxapropyl)-4,7-dioxa-1  ,2-epoxyoctane,  3,6-bis(2-oxapropyl)-4,7-dioxa-1  ,2-epoxyoc- 
tane,  6,9-bis(2-oxapropyl)-1,2-epoxy-4,7,10-oxaundecane,  and  the  like. 

As  an  initiator  in  polymerization,  the  conventional  compounds  can  be  used,  including  water,  alkali  hydrox- 
55  ide,  1  to  6  valent  alcohol,  alkoxide,  thiol,  2,2'-thiodiethanol,  sodium  alkoxide  of  2,2'-thiodiethanol,  phenol, 

phenoxide,  amine,  and  the  like. 

6 
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Method  (B) 

At  least  one  homopolymer  of  oxirane  compounds  represented  by  the  above  general  formula  (IV),  obtained 
5  by  the  above  method  (A)  and  a  different  kind  of  oxirane  compounds  represented  by  the  above  general  formula 

(IV),or  alkylene  oxide  having  2  to  8  carbon  atoms  represented  by  the  above  general  formula  (V)  are  polymerized 
to  obtain  the  desired  polyoxyalkylene  glycol  derivative.  In  this  process,  two  kinds  of  reaction  can  be  effected 
continuously  in  one  reactor. 

w  Method  (C) 

Alkylene  oxide  having  2  to  8  carbon  atoms  represented  by  the  above  general  formula  (V)  is  polymerized 
to  obtain  polyoxyalkylene  glycol.  Said  polyoxyalkylene  glycol  and  an  oxirane  compound  represented  by  the 
above  general  formula  (IV),  or  said  oxirane  compound  and  alkylene  oxide  of  the  general  formula  (V)  are  poly- 

15  merized  to  obtain  the  desired  polyoxyalkylene  glycol  derivative.  In  this  process,  two  kinds  of  reaction  can  be 
effected  continuously  in  one  reactor. 

The  polyoxyalkylene  glycol  obtained  by  such  methods  (A)  to  (C)  can  further  be  improved  in  properties  as 
a  refrigerator  oil,  such  as  high  miscibility,  low  hygroscopicity,  high  viscosity  index,  and  high  lubricating  property, 
by  esterif  ication  or  etherif  ication  of  the  entire  or  a  part  of  hydroxyl  groups  at  the  terminals  of  polyoxyalkylene 

20  glycol.  The  hydrocarbon  group  in  the  residue  of  easter  or  ether  has  preferably  1  to  10  carbon  atoms. 
In  the  lubricating  oil  of  the  present  invention,  in  order  to  retain  the  thickness  of  oil  film  necessary  for  lu- 

bricating,  the  kinematic  viscosity  of  the  lubricating  oil  before  blending  with  a  refrigerant  is  preferably  1  to  100 
cSt,  most  preferably  2  to  50  cSt  at  1  00°C.  Accordingly,  in  the  above  methods  (A)  to  (C),  it  is  preferable  to  select 
starting  materials,  initiators  and  reaction  conditions  so  that  polyoxyalkylene  glycol  derivatives  having  a  kine- 

25  matic  viscosity  within  said  range  will  be  produced.  However,  those  having  a  kinematic  viscosity  out  of  the  above 
range  can  be  adjusted  to  a  preferable  kinematic  viscosity  range  by  blending  several  kinds. 

The  polyoxyalkylene  glycol  derivative  thus  obtained  may  be  used  alone  or  in  mixture  of  two  or  more  kinds, 
and  further,  in  order  to  improve  properties  of  other  lubricating  oils,  it  can  be  used  in  mixture  thereof. 

The  lubricating  oil  containing  said  polyoxyalkylene  glycol  derivative  as  a  main  component  is  used  in  the 
30  state  of  a  mixture  with  a  hydrof  luorocarbon  (R-1  34a,  etc.)  as  a  refrigerant  (i.e.,  a  mixture  of  said  polyoxyalkylene 

glycol  derivative  and  a  hydrof  luorocarbon)  in  employing  as  a  lubricating  oil  for  compression-type  refrigerators. 
If  necessary,  to  the  lubricating  oil  used  according  to  the  present  invention,  various  additives  used  in  the 

conventional  lubricating  oils  such  as  anti-load  additives,  chlorine  capturing  agents,  antioxidants,  metal  deac- 
tivators,  defoaming  agents,  detergent  dispersants,  viscosity  index  improvers,  oiliness  agents,  anti-wear  addi- 

35  tives,  extreme  pressure  agents,  rust  inhibitors,  anti-corrosion  agents  and  pour  point  depressants  can  be  added. 
The  above  anti-load  additives  include  organic  sulf  ide-based  additives  such  as  monosulf  ides,  polysulf  ides, 

sulfoxides,  sulfones,  thiosulf  inates,  sulfurized  fats  and  oils,  thiocarbonates,  thiophenes,  thiazoles,  and  metha- 
nesulfonic  acid  esters;  phosphate-based  additives  such  as  phosphoric  monoesters,  phosphoric  diesters,  and 
phosphoric  triesters  (tricresyl  phosphate);  phosphite-based  additives  such  as  phosphorous  monoesters,  phos- 

40  phorous  diesters,  and  phosphorous  triesters;  thiophosphate-based  additives  such  as  thiophosphoric  acid  trie- 
sters;  fatty  acid-based  additives  such  as  higher  fatty  acids,  hydroxyaryl  fatty  acids,  carboxylic  acid-containing 
polyhydroxy  alcohol  esters,  and  metal  soap;  fatty  acid  ester-based  additives  such  as  polyhydroxy  alcohol  esters 
and  acrylic  acid  esters;  organic  chlorine-  based  additives  such  as  chlorinated  hydrocarbons  and  chlorinated  car- 
boxylic  acid  derivatives;  organic  fluorine-  based  additives  such  as  fluorinated  aliphatic  caroxylic  acid,  fluoro- 

45  ethylene  resins,  fluoroalkyl  polysiloxanes,  and  fluorinated  graphite;  alcohol-based  additives  such  as  higher  al- 
cohols;  and  metallic  compound-based  additives  such  as  naphthenates  (lead  naphthenate),  fatty  acid  salts  (fat- 
ty  acid  lead),  thiophosphates  (zinc  dialkyldithiophosphate),  thiocarbamates,  organomolybdenum  comounds, 
organic  tin  compounds,  organogermanium  compounds,  and  boric  acid  esters. 

Chlorine  capturing  agents  include  compounds  having  glycidyl  ether  group,  epoxyfatty  acid  monoesters, 
so  epoxy  fats  and  oils,  and  compounds  having  epoxycycloalkyl  group.  Antioxidants  include  phenols  (2,6-di-tert- 

butyl-p-cresol)  and  aromatic  amines  (a-naphthylamine).  Metal  deactivetors  include  benzotriazole  derivatives. 
Defoaming  agents  include  silicone  oil  (dimethylpolysiloxane)  and  polymethacrylates.  Detergent  dispersants 
include  sulfonates,  phenates  and  succinimides.  Viscosity  index  improvers  include  polymethacrylate,  polyiso- 
butylene,  ethylene-propylene  copolymer,  and  hydrogenated  styrene-diene  copolymer. 

55  The  lubricating  oil  of  the  present  invention  is  excellent  in  miscibility  with  a  refrigerant  and  lubricating  prop- 
erty,  and  is  utilized  for  compression-type  refrigerators.  Particularly,  unlike  the  conventional  lubricating  oils,  the 
lubricating  oil  of  the  present  invention  has  good  miscibility  with  hydrofluorocarbons  including  R-134a,  1,1-di- 
chloro-2,2,2-trifluoroethane  (R-123),  1-chloro-1,1-difluoroethane  (R-142b),  1,1-difluoroethane  (R-152a), 
chlorodifluoromethane  (R-22),  and  trifluoromethane  (R-23). 

7 
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Consequently,  the  lubricating  oil  used  according  to  the  present  invention  is  suitable  for  effecting  lubrication 
in  compression-type  refrigerators  employing  said  hydrofluorocarbons,  particularly  R-1  34a  as  a  refrigerant. 
Moreover,  said  lubricating  oil  can  be  used  in  mixture  with  otherlubricaing  oils  for  compression-type  refrigeraotrs 

5  for  the  purpose  of  improving  its  miscibility  with  a  refrigerant. 
The  polyoxyalkylene  glycol  derivative  used  according  to  present  invention  has  a  constitutional  unit  repre- 

sented  by  the  above  general  formula  (I),  a  hydroxyl  group,  an  acyloxyl  group  having  1  to  10  carbon  atoms,  an 
alkoxyl  group  having  1  to  1  0  carbon  atoms,  and  an  aryloxyl  group  having  6  to  1  0  carbon  atoms  at  each  terminal, 
and  also  a  kinematic  viscosity  of  1  to  100  cSt  at  100°C 

10  Among  said  polyoxyalkylene  glycol  derivatives,  three  kinds  of  compound  groups,  (a),  (b)  and  (c),  shown 
below  are  specified. 

(a)  A  polyoxyalkylene  glycol  derivative  (derivative  (a))  having  1  to  200  constitutional  units  represented  by 
the  general  formula  (l-(a)): 

15 
R11  R13 

-   c  -  c  -  o  -  

20 k12  R14 

( I - ( a )   ) 

(wherein  R11  to  R14  are  each  hydrogen,  a  monovalent  hydrocarbon  group  having  1  to  10  carbon  atoms,  or 
a  group  represented  by  the  general  formula  (ll-a)) 

25 

R5 

-  C  -  O  -  (Ri70)   ,  -  R8  . . .   ( I I - ( a ) )  30  |  n  1 
R6 

(wherein  R5,  R6  and  R8  are  the  same  as  the  above, 
35  R17  is  an  alkylene  group  having  3  to  5  carbon  atoms,  a  substituted  alkylene  group  having  3  to  5  total  carbon 

atoms  with  an  alkyl  group  as  a  substituent,  or  a  substituted  alkylene  group  having  4  to  1  0  total  carbon  atoms 
with  an  alkoxyalkyl  group  as  a  substituent,  and  n'  is  an  integer  of  1  to  20),  and  at  least  one  of  R11  to  R14 
is  a  group  represented  by  the  general  formula  (ll-(a)),  having  a  hydroxyl  group,  an  acyloxyl  group  having 
1  to  10  carbon  atoms,  an  alkoxyl  group  having  1  to  10  carbon  atoms,  and  an  aryloxyl  group  having  6  to 

40  10  carbon  atoms  at  each  terminal,  and  also  having  a  kinematic  viscosity  of  1  to  100  cSt  at  100°C. 
(b)  A  polyoxyalkylene  glycol  derivative  (derivative  (b))  comprising  copolymers  having  1  to  200  constitutional 
units  represented  by  the  general  formula  (l-(b)): 

R21  R23 
I  I 

- C - C - O -   . . .   (  I - ( b )   ) 
I22  R24 

50 

(wherein  R21  to  R24  are  each  hydrogen,  a  monovalent  hydrocarbon  group  having  1  to  10  carbon  atoms,  or 
a  group  represented  by  the  general  formula  (ll-(b)) 

55 

8 
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1  7  8 C - O - ( R O )   , - R  
i  n ( H - ( b )   ) 

Rv 

(wherein  R5  to  R8,  and  n'  are  the  same  as  the  above),  and  at  least  one  of  R21  to  R24  is  a  group  represented 
by  the  general  formula  (ll-(b)),  and  having  1  to  200  constitutional  units  represented  by  the  general  formula 
(III): 

R31  R33 

O  -  

R32  R34 

(  H I )  

(wherein  R31  to  R34  are  each  hydrogen  and  an  alkyl  group  having  1  to  3  carbon  atoms),  and  having  a  hydoxyl 
group,  an  acyloxyl  group  having  1  to  10  carbon  atoms,  an  alkoxyl  group  having  1  to  10  carbon  atoms,  and 
an  aryloxyl  group  having  6  to  10  carbon  atoms  at  each  terminal,  and  also  a  kinematic  viscosity  of  1  to  100 
cSt  at  100°C. 
(c)  A  polyoxyalkylene  glycol  derivative  (derivative  (c))  having  1  to  200  constitutional  units  represented  by 
the  general  formula  (l-(c)): 

R41  R43 
I  I 

- C - C - O -   . . .   (  I -(   c)  ) 
I  42  I  44 

(wherein  R41  to  R44  are  each  hydrogen,  a  monovalent  hydrocarbon  group  having  1  to  10  carbon  atoms,  or 
a  group  represented  by  the  general  formula  (II): 

R" 
'  7  8 C  -  O  -  (R  O)  -  R 
i  n •  ( I D  

R- 

(wherein  R5  to  R8  and  n  are  the  same  as  the  above),  and  at  least  two  groups  of  R41  to  R44  are  represented 
by  the  general  formula  (II)),  having  a  hydroxyl  group,  an  acyloxyl  group  having  1  to  10  carbon  atoms,  an 
alkoxyl  group  having  1  to  10  carbon  atoms,  and  an  aryloxyl  group  having  6  to  10  carbon  atoms  at  each 
terminal,  and  also  having  a  kinematic  viscosity  of  1  to  100  cSt  at  100°C. 
The  present  invention  is  described  in  greater  detail  with  reference  to  the  following  examples,  though  it  is 

not  intended  to  be  limited  thereto. 

Production  Example  1 

In  a  200-milliliter  stainless  steel  autoclave  equipped  with  a  stirrer  and  a  conduit,  3.0  g  (0.056  mol)  of  powd- 
ery  sodium  methoxide  was  placed,  sealed  and  heated  to  110°C.  120  g  of  a  mixture  (molar  ratio  of  1  :  3)  of  gly- 
cidyl  methylether  and  propylene  oxide  was  introduced  under  pressure  to  the  autoclave  through  the  conduit 
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over  13  hours  with  stirring. 
To  the  reaction  mixture,  120  ml  of  water  and  240  ml  of  methanol  were  added  and  dissolved,  and  then  the 

solution  was  passed  through  a  200  ml-column  of  cation-exchange  resin  and  then  through  a  200  ml-column  of 
5  anion-exchange  resin  to  remove  a  sodium  ion.  After  methanol  and  water  were  distilled  away,  the  residue  was 

dried  at  100°C  for  one  hour  under  reduced  pressure  (0.4  mmHg)  with  a  vacuum  pump  to  obtain  115  g  of  the 
desired  polyoxyalkylene  glycol  (having  a  methoxy  group  at  one  terminal  and  a  hydroxyl  group  at  the  other  ter- 
minal),  a  glycidyl  methyl  ether-  propylene  oxide  copolymer.  Carbon-13  nuclear  magnetic  resonance  spectrum 
(13C-NMR)  (solvent:  deuterochloroform)  of  said  polyoxyalkylene  glycol  is  shown  in  Fig.  1. 

10  Proton  nuclear  magnetic  resonance  spectrum  (1H-NMR)  (solvent:  deuterochloroform)  of  said  polyoxyalk- 
ylene  glycol  is  shown  in  Fig.  9. 

Production  Example  2 

15  In  a  200-milliliter  stainless  steel  autoclave  equipped  with  a  stirrer  and  a  conduit,  3.0  g  of  powdery  sodium 
methoxide  was  placed,  sealed  and  heated  to  110°C.  100  g  of  glycidyl  methyl  ether  was  introduced  under  pres- 
sure  to  the  autoclave  through  the  conduit  over  9  hours  with  stirring. 

To  the  reaction  mixture,  100  ml  of  water  and  200  ml  of  methanol  were  added  and  dissolved,  and  then  the 
solution  was  passed  through  a  200  ml-column  of  cation-exchange  resin  and  then  through  a  200  ml-column  of 

20  anion-exchange  resin  to  remove  a  sodium  ion.  After  methanol  and  water  were  distilled  away,  the  residue  was 
dried  at  100°C  for  one  hour  under  reduced  pressure  (0.4  mmHg)  with  a  vacuum  pump  to  obtain  89  g  of  the 
desired  polyoxyalkylene  glycol  (having  a  methoxy  group  at  one  terminal  and  a  hydroxyl  group  at  the  other  ter- 
minal),  a  glycidyl  methyl  ether  polymer. 

25  Production  Example  3 

In  a  300-milliliter  three-necked  glass  flask  equipped  with  a  stirrer  and  a  distillation  head,  50  g  of  a  glycidyl 
methyl  ether-  propylene  oxide  copolymer,  that  is,  a  polyoxyalkylene  glycol  derivative  obtained  in  Production 
Example  1,  10  g  of  a  solution  of  28%  by  weight  of  sodium  methoxide  dissolved  in  methanol  (0.052  mol  of  sodium 

30  methoxide),  and  80  ml  of  toluene  were  placed  and  heated  to  distill  away  methanol  and  about  30  ml  of  toluene. 
After  cooling,  the  content  was  transferred  into  a  200-milliliter  stainless  steel  autoclave  equipped  with  a 

stirrer,  and  15  g  (0.11  mol)  of  methyl  iodide  was  added  and  sealed.  Then,  the  mixture  was  heated  from  50  to 
75°C  over  4.5  hours  and  maintained  at  90°Cfor2.5  hours.  After  cooling  to  room  temperature,  the  reaction  mix- 
ture  was  dissolved  in  a  mixture  of  100  ml  of  water  and  200  ml  of  methanol,  and  the  solution  was  passed  through 

35  a  200  ml-column  of  cation-exchange  resin  and  then  through  a  200  ml-column  of  anion-exchange  resin  to  re- 
move  a  sodium  ion  and  an  iodide  ion. 

After  methanol  and  water  were  distilled  away,  the  residue  was  dried  at  100°Cforone  hour  under  reduced 
pressure  (0.4  mmHg)  with  a  vacuum  pump  to  obtain  43  g  of  the  desired  polyoxyalkylene  glycol  derivative  (hav- 
ing  methoxy  groups  at  both  terminals),  a  glycidyl  methyl  ether-propylene  oxide  copolymer. 

40 
Production  Example  4 

The  procedure  of  Production  Example  1  was  repeated  except  that  2.0  g  (0.037  mol)  of  sodium  methoxide 
was  used,  and  60  g  of  a  mixture  (molar  ratio  of  1  :  3)  of  glycidyl  methyl  ether  and  propylene  oxide  were  intro- 

45  duced  under  pressure  to  the  autoclave  over  8.5  hours  to  obtain  58  g  of  the  desired  polyoxyalkylene  glycol  der- 
ivative  (having  a  methoxy  group  at  one  terminal  and  a  hydroxyl  group  at  the  other  terminal),  a  glycidyl  methyl 
ether-propylene  oxide  copolymer.  1H-NMR  spectrum  of  said  derivative  (solvent:  deuterochloroform)  is  shown 
in  Fig.  10. 

so  Production  Example  5 

The  procedure  of  Production  Example  2  was  repeated  except  that  2.0  g  (0.037  mol)  of  sodium  methoxide 
was  used  and  100  g  of  glycidyl  methyl  ether  was  introduced  to  the  autoclave  over  10  hours  to  obtain  93  g  of 
the  desired  polyoxyalkylene  glycol  (having  a  methoxy  group  at  one  terminal  and  a  hydroxyl  group  at  the  other 

55  terminal),  a  glycidyl  methyl  ether  polymer.  13C-NMR  spectrum  of  said  polyoxyalkylene  glycol  (solvent:  deuter- 
ochloroform)  is  shown  in  Fig.  2. 

10 
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Production  Example  6 

To  7.6  g  (0.062  mol)  of  2,2'-thiodiethanol,  20  g  of  a  solution  of  28%  by  weight  of  sodium  methoxide  dis- 
5  solved  in  methanol  (0.1  0  mol  of  sodium  methoxide)  and  50  cc  of  toluene  were  added  and  the  mixture  was  stirred 

at  70°C  for4  hours  to  distill  away  methanol.  And  further,  unreacted  2,2'-thiodiethanol  and  toluene  were  distilled 
away  at  1  00°C  for  one  hour  under  reduced  pressure  (0.3  mmHg)  with  a  vacuum  pump  to  obtain  9.5  g  of  sodium 
alkoxide  of  2,2'-thiodiethanol. 

In  a  200-milliliter  stainless  steel  autoclave  equipped  with  a  stirrer  and  a  conduit,  6.14  g  of  said  sodium  alk- 
10  oxide  was  placed,  sealed  and  heated  to  110°C.  100  g  glycidyl  methyl  ether  was  introduced  under  pressure  to 

the  autoclave  through  the  conduit  over  14.5  hours  with  stirring.  After  cooling  the  autoclave,  28  g  (0.18  mol) 
of  methyl  iodide  was  added,  heated  at  60°C  for  2.5  hours,  further  at  90°C  for  5  hours,  and  salt  was  removed 
in  the  same  manner  as  in  Production  Example  3  to  obtain  93  g  of  the  desired  polyoxyalkylene  glycol  derivative 
(having  methoxy  groups  at  both  terminals),  a  glycidyl  methyl  ether  polymer. 

15 
Production  Example  7 

The  procedure  of  Production  Example  1  was  repeated  except  that  1  .94  g  (0.028  mol)  of  potassium  meth- 
oxide  was  used,  and  50  g  of  4,7-dioxa-1,2-epoxyoctane  (prepared  by  addition  reaction  of  epichlorohydrin  with 

20  2-methoxyethanol  in  the  presence  of  sulfuric  acid  to  obtain  chlorohydrin,  which  is  further  treated  with  alkali) 
was  introduced  under  pressure  to  the  autoclave  over  20  hours,  to  obtain  48  g  of  the  desired  polyoxyalkylene 
glycol  derivative  (having  a  methoxy  group  at  one  terminal  and  a  hydroxyl  group  at  the  other  terminal),  a  4,7- 
dioxa-1  ,2-epoxyoctane  polymer.  13C-NMR  spectrum  (solvent:  deuterochloroform)  of  said  polyoxyalkylene  gly- 
col  is  shown  in  Fig.  3. 

25 
Production  Example  8 

The  procedure  of  Production  Example  1  was  repeated  except  that  1  .94  g  (0.028  mol)  of  potassium  meth- 
oxide  was  used,  and  50  g  of  4,7-dioxa-1,2-epoxy-5-methyloctane  (prepared  by  additionreaction  of  epichloro- 

30  hydrin  with  1-methyoxy-2-propanol  in  the  presence  of  sulfuric  acid  to  obtain  chlorohydrin,  which  is  further  treat- 
ed  with  alkali)  was  introduced  under  pressure  to  the  autoclave  over  19  hours,  to  obtain  44  g  of  the  desired 
polyoxyalkylene  glycol  derivative  (having  a  methoxy  group  at  one  terminal  and  a  hydroxyl  group  at  the  other 
terminal),  a  4,7-dioxa-1,2-epoxy-5-methyloctane  polymer. 

35  Production  Example  9 

The  procedure  of  Production  Example  1  was  repeated  except  that  1  .24  g  (0.018  mol)  of  potassium  meth- 
oxide  was  used,  and  50  g  of  4,7-dioxa-1,2-epoxy-5-methyloctane  was  introduced  under  pressure  to  the  auto- 
clave  over  20  hours,  to  obtain  45  g  of  the  desired  polyoxyalkylene  glycol  derivative  (having  a  methoxy  group 

40  at  one  terminal  and  a  hydroxyl  group  at  the  other  terminal),  a  4,7-dioxa-1  ,2-epoxy-5-methyloctane  polymer. 

Production  Example  10 

The  procedure  of  Production  Example  1  was  repeated  except  that  1.5  g  (0.028  mol)  of  sodium  methoxide 
45  was  used,  and  50  g  of  a  mixture  (molar  ratio  of  1  :  2.7)  of  4,7-dioxa-1,2-epoxyoctane  and  propylene  oxide  was 

introduced  under  pressure  to  the  autoclave  over  1  0  hours,  to  obtain  45  g  of  the  desired  polyoxyalkylene  glycol 
derivative  (having  a  methoxyl  group  at  one  terminal  and  a  hydroxyl  group  at  the  other  terminal),  a  4,7-dioxa- 
1,2-epoxyoctane-propylene  oxide  copolymer.  13C-NMR  spectrum  (solvent:  deuterochloroform)  of  said  polyox- 
yalkylene  glycol  is  shown  in  Fig.  4  and  1H-NMR  spectrum  (solvent:  deuterochloroform)  is  shown  in  Fig.  11. 

50 
Production  Example  11 

The  procedure  of  Production  Example  1  was  repeated  except  that  1.5  g  (0.028  mol)  of  sodium  methoxide 
was  used,  and  50  g  of  a  mixture  (molar  ratio  of  3  :  1)  of  4,7-dioxa-1  ,2-epoxyoctane  and  ethylene  oxide  was 

55  introduced  under  pressure  to  the  autoclave  over  9  hours,  to  obtain  44  g  of  the  desired  polyoxyalkylene  glycol 
derivative  (having  a  methoxy  group  at  one  terminal  and  a  hydroxyl  group  at  the  other  terminal),  a  4,7-dioxa- 
1,2-epoxyoctane-ethylene  oxide  copolymer.  13C-NMR  spectrum  (solvent:  deuterochloroform)  of  said  polyox- 
yalkylene  glycol  is  shown  in  Fig.  5  and  1H-NMR  spectrum  (solvent:  deuterochloroform)  is  shown  in  Fig.  12. 
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Production  Example  12 

The  procedure  of  Production  Example  2  was  repeated  except  that  4.5  g  (0.083  mol)  of  sodium  methoxide 
5  wa  used,  and  1  00  g  of  glycidyl  methyl  ether  was  introduced  under  pressure  to  the  autoclave  over  1  0  hours,  to 

obtain  97  g  of  the  desired  polyoxyalkylene  glycol  derivative  (having  a  methoxy  group  at  one  terminal  and  a 
hydroxyl  group  at  the  other  terminal),  a  glycidyl  methyl  ether  copolymer. 

Production  Example  13 
10 

The  procedure  of  Production  Example  1  was  repeated  except  that  1  .94  g  (0.028  mol)  of  potassium  meth- 
oxide  and  50  g  of  2,7-dioxa-4,5-epoxyoctane  (prepared  by  reaction  of  1  ,4-dichloro-2-butene  with  sodium  meth- 
oxide  to  obtain  1,4-dimethoxy-2-butene,  which  is  bromohydrinated  with  N-bromosuccinimide  and  treated  with 
sodium  hydroxide)  was  introduced  under  pressure  to  the  autoclave  over  19  hours,  to  obtain  38  g  of  the  desired 

15  polyoxyalkylene  glycol  (having  a  methoxyl  group  at  one  terminal  and  a  hydroxyl  group  at  the  other  terminal), 
a  2,7-dioxa-4,5-epoxyoctane  polymer.  13CNMR  spectrum  (solvent:  deuterochloroform)  of  said  polyoxyalkylene 
glycol  is  shown  in  Fig.  7. 

Production  Example  14 
20 

The  procedure  of  Production  Example  1  was  repeated  except  that  1  .29  g  (0.019  mol)  of  potassium  meth- 
oxide  was  used,  and  50  g  of  a  mixture  (molar  ratio  of  2  :  1)  of  2,7-dioxa-4,5-epoxyoctane  and  glycidyl  methyl 
ether  was  introduced  under  pressure  to  the  autoclave  over  23  hours,  to  obtain  22  g  of  the  desired  polyoxyalk- 
ylene  glycol  (having  a  methoxy  group  atone  terminal  and  a  hydroxyl  group  at  the  other  terminal),  a  2,7-dioxa- 

25  4,5-epoxyoctane-glycidyl  methyl  ether  copolymer.  13C-NMR  spectrum  (solvent:  deuterochloroform)  of  said 
polyoxyalkylene  glycol  is  shown  in  Fig.  8. 

Production  Example  15 

30  The  procedure  of  Production  Example  1  was  repeated  except  that  1.0  g  (0.014  mol)  of  potassium  meth- 
oxide  and  50  g  of  4,8-dioxa-1,2-epoxy-6-methoxynonane  (prepared  by  hydration  of  allyl  glycidyl  ether  to  form 
diol,  which  is  reacted  with  sodium  methoxide  to  obtain  disodium  salt,  which  is  methoxylated  with  methyl  iodide 
to  form  4,  8-dioxa-6-methoxy-1-nonene,  which  is  bromohydrinated  with  N-bromosuccinimide  and  treated  with 
sodium  hydroxide)  was  introduced  under  pressure  to  the  autoclave  over  13  hours,  to  obtain  43  g  of  the  desired 

35  polyoxyalkylene  glycol  (having  a  methoxy  group  at  one  terminal  and  a  hydroxyl  group  at  the  other  terminal), 
a  4,8-dioxa-1,2-epoxy-6-methoxy-nonane  polymer. 

Production  Example  16 

40  The  procedure  of  Production  Example  1  was  repeated  except  that  1.0  g  (0.014  mol)  of  potassium  meth- 
oxide  and  38  g  of  4,8-dioxa-1  ,2-epoxy-6-methoxynonane  was  introduced  under  pressure  to  the  autoclave  over 
10  hours,  to  obtain  34  g  of  the  desired  polyoxyalkylene  glycol  (having  a  methoxy  group  at  one  terminal  and  a 
hydroxyl  group  at  the  other  terminal),  a  4,8-dioxa-1,2-epoxy-6-methoxy-nonane  polymer. 

45  Production  Example  17 

The  procedure  of  Production  Example  1  was  repeated  except  that  1.2  g  (0.017  mol)  of  potassium  meth- 
oxide  and  39  g  of  4,7-dioxa-1,2-epoxy-5-(2-oxapropyl)octane  (prepared  by  reaction  of  glycidyl  methyl  ether 
and  methanol  in  the  presence  of  sulfuric  acid  to  obtain  2,6-dioxa-4-hydroxymethyl,  which  is  reacted  with  epi- 

50  chlorohydrin  in  the  presence  of  sulfuric  acid  and  then  treated  with  sodium  hydroxide)  was  introduced  under 
pressure  to  the  autoclave  over  1  9  hours  to  obtain  29  g  of  the  desired  polyoxyalkylene  glycol  (having  a  methoxy 
group  at  one  terminal  and  a  hydroxyl  group  at  the  other  terminal),  a  4,7-dioxa-1,2-epoxy-5-(2-oxapropyl)oc- 
tane  polymer. 

55  Examples  1  to  17  and  Comparative  Examples  1  to  6 

The  miscibility  of  the  compounds  obtained  in  Production  Examples  1  to  17,  polypropylene  glycol  having  a 
butyl  ether  group  (butoxy  group)  atone  terminal  and  a  hydroxyl  group  at  the  other  terminal,  and  polypropylene 
glycol  having  hydroxyl  groups  at  both  terminals  was  measured. 

12 
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A  prescribed  amount  of  a  sample  was  placed  in  a  pressure  glass  ampule  so  that  the  amount  of  the  sample 
would  be  10%  by  weight  and  20%  by  weight  to  R-1  34a,  and  this  ampule  was  jointed  to  a  vacuum  line  and  R- 
134a-gas  line.  The  ampule  was  subjected  to  vacuum  degassing  at  room  temperature  and  cooled  with  liquid 
nitrogen  to  take  out  the  prescribed  amount  of  R-1  34a. 

Subsequently,  the  ampule  was  sealed,  heated  from  -40°C  in  a  thermostat  and  the  initial  temperature  of 
phase  separation  was  measured.  The  higher  phase  separation  temperature  is  preferable.  The  results  are 
shown  in  Table  1  .  The  measurement  of  the  average  molecular  weight  was  carried  out  on  GPC  (gel  permeation 
chromatography)  (standard  reference  material:  polyethylene  glycol). 

13 



in  c 

5 

M  O  I  | 

•H  X  . 

in  m 
>  I 

9  t  •  ■ o  -<r  N 0  >i  O  rH  rH  rH ■H  -P  rH 4J  -H  r- 10  03  -p 

H  -H  O  (TN  IN  >£> K  >  rH 

4)   ̂ (N 
"S  rH  rH £  a  ft 

(0  (D 

O 

rH  m  ro  in vo  m  rj i-  )  <-H  i  —  t  i—  4 

T  -H  O  t» 
04  i  —  I  ID  Ĵ* rH  fN  rH  rH 
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Reference  Example 

In  a  200-milliliter  stainless  steel  autoclave  equipped  with  a  stirrer  and  a  conduit,  3.0  g  (0.056  mol)  of  powd- 
5  ery  sodium  methoxide  was  placed,  sealed  and  heated  to  100°C.  120gof  propylene  oxide  was  introduced  under 

pressure  to  the  autoclave  through  the  conduit  over  13  hours  with  stirring. 
To  the  reaction  mixture,  120  ml  of  water  and  240  ml  of  methanol  were  added  and  dissolved,  and  then  the 

solution  was  passed  through  a  200  ml-column  of  cation-exchange  resin  and  then  through  a  200  ml-column  of 
anion-exchange  resin  to  remove  a  sodium  ion.  After  methanol  and  water  were  distilled  away,  the  residue  was 

10  dried  at  100°C  for  one  hour  under  reduced  pressure  (0.4  mmHg)  with  a  vacuum  pump  to  obtain  115  g  of  the 
desired  polyoxyalkylene  glycol  (having  a  methoxy  group  at  one  terminal  and  a  hydroxyl  group  at  the  other  ter- 
minal),  a  propylene  oxide  polymer.  13C-NMR  spectrum  (solvent:  deuterochloroform)  of  said  polyoxyalkylene 
glycol  is  shown  in  Fig.  6. 

The  following  is  shown  according  to  Figs.  1  to  8. 
15  Fig.  1  is  different  from  either  Fig.  2  or  6.  This  indicates  that  polyoxyalkylene  glycol  obtained  in  Production 

Example  1  is  not  a  mere  blend  of  a  glycidyl  methyl  ether  polymer  of  Production  Example  5  and  a  propylene 
oxide  polymer  of  Reference  Example.  And  also,  in  Fig.  1,  the  peak  assignable  to  -  CH2  -  in 

20  CH, 
I  3 

-  CH2  -  CH  -  O  -  

25  was  observed  near  73  ppm,  the  peak  assignable  to  -  CH2  -  in  the  main  chain  of 

CH,  -  O  -  CH, 

30 

40 

45 

50 

-  CH2  -  CH  -  O  -  

was  observed  near  74  ppm,  and  further  the  peak  assignable  to  -  CH2-  in  the  side  chain  thereof  was  observed 
to  be  dispersed  near  68.5  to  70  ppm. 

On  the  other  hand,  in  Fig.  2,  the  peak  assignable  to  -  CH2  -  in  the  main  chain  of  the  polymer  in  the  Pro- 
35  duction  Example  5  was  observed  near  69.5  ppm. 

Consequently,  the  polymer  of  Production  Example  1  was  found  to  be  a  copolymer  wherein  a  unit: 

T 3  

-  CH2  -  CH  -  O  -  

and  a  unit: 

CH,  -  0  -  CH, 

CH2  -  CH  -  O  -  

are  present.  And  also,  the  peak  of  a  methoxy  group  was  observed  near  59  ppm.  Consequently,  the  product 
of  Production  Example  1  was  confirmed  to  be  a  glycidyl  methyl  etherpropylene  oxide  copolymer. 

Fig.  4  is  different  from  either  Fig.  3  or  6.  This  indicates  that  polyoxyalkylene  glycol  obtained  in  Production 
55  Example  1  0  is  not  a  mere  blend  of  a  4,7-dioxa-1  ,2-epoxyoctane  polymer  of  Production  Example  7  and  a  pro- 

pylene  oxide  polymer  of  Reference  Example.  In  Fig.  4,  the  peak  assignable  to  -  CH2  -  in 

17 
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CH. 

-  CH. CH  -  O  -  

was  observed  near  72  to  77  ppm,  and  also  the  peak  assignable  to  -  CH2  -  in 

CH,  -  O  -  CH, CH2  -  0  -  CH3 

CH. CH  -  O  -  

was  observed  to  be  dispersed  at  68  to  72.5  ppm. 
On  the  other  hand,  in  Fig.  3,  the  peak  assignable  to  -  CH2  -in  4,7-dioxa-1,2-epoxy-5-methyloctane  hom- 

opolymer  was  observed  to  be  dispersed  at  68.8  to  72.0  ppm,  but  the  pattern  of  Fig.  4  near  68  to  70  ppm  was 
different  from  that  of  Figs.  3  and  6,  and  therefore  it  has  been  found  that  polyoxyalkylene  glycol  obtained  in 
Production  Example  10  is  not  a  mere  blend. 

And  also,  the  peak  assignable  to  a  methine  group  of  a  main  chain  attributed  to  a  4,7-dioxa-1,2-epoxy  unit 
in  a  copolymer  was  observed  near  79  ppm,  and  further  the  peak  of  a  methoxy  group  was  observed  near  59 
ppm. 

Consequently,  it  was  confirmed  that4,7-dioxa-1  ,2-epoxypropylene  oxide  copolymer  existed  in  the  product 
of  Production  Example  10. 

In  Fig.  5,  the  peak  assignable  to  -  CH2  -  in 

CH2  -  O  -  CH2  -   CH2  -  O  -  CH3 

-  CH2  -  CH  -  O  -  

and  -  CH2  -  CH2  -  O  -  was  observed  at  69  to  72.5  ppm,  and  the  peak  assignable  to 

-  CH  -  
I 

in 

CH,  -  O  -  CH, CH. O  -  CH. 

CH2  -  CH  -  O  -  

was  observed  near  78.5  ppm.  On  the  other  hand,  in  Fig.  3,  the  peak  asignable  to 

-CH  -  

in  4,7-dioxa-1,2-epoxy-5-metyloctane  homopolymer  was  observed  near  78.5  ppm,  but  the  pattern  of  Fig.  3  is 
different  from  that  of  Fig.  5.  The  peak  assignable  to  -  CH2  -  in  -  CH2  -  CH2  -  O  -  was  observed  near  70.6  ppm. 

Consequently,  it  was  confirmed  that  the  product  of  Production  Example  11  was  not  a  mere  blend  of  hom- 
opolymers  and  in  said  product,  but  4,7-dioxa-1,2-epoxy-ethyleneoxide  copolymer  existed. 

Fig.  8  is  different  from  either  Fig.  2  or  7.  This  indicated  that  polyoxyalkylene  glycol  obtained  in  Production 
Example  14  is  not  a  mere  blend  of  glycidyl  methyl  ether  polymer  of  Production  Example  5  and  a  2,7-dioxa- 
4,5-epoxyoctane  polymer  of  Production  Example  13.  And  also,  in  Fig.  8,  the  peak  assignable  to  -  CH2  -of  a 
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main  chain  in 

CH,  -  O  -  CH, 

-  CH2  -  CH  -  O  -  

10  and 

15 

CH,  -  O  -  CH, 

-  CH,  -  CH  -   O  -  2  I 
CH„  -  O  -  CH. 

20  was  observed  at  68.5  to  71  ppm,  and  the  peak  assignable  to  -  CH2  -  of  a  side  chain  therein  at  71  to  74  ppm. 
On  the  other  hand,  in  Fig.  7,  the  peak  assignable  to  -  CH2  -  in  2,7-dioxa-4,5-epoxyoctane  homopolymer  was  ob- 
served  at  70  to  74.5  ppm,  and  no  peak  was  observed  at  68.5  to  70  ppm.  In  Fig.  2,  the  peak  assignable  to  -  CH2  - 
of  a  side  chain  in  glycidyl  methyl  ether  homopolymer  was  observed  near  69.5  ppm,  but  it  does  not  coincide  in 
position  with  the  peak  in  Fig.  8. 

25  Consequently,  it  was  confirmed  that  2,7-dioxa-4,5-epoxyoctane-glycidyl  methyl  ether  copolymer  existed 
in  the  product  of  Production  Example  14. 

As  to  the  polymer  of  Production  Example  1 

30  The  ratio  of  the  composition  calculated  from  the  values,  after  correction  for  -  OCH3  at  the  terminals,  ob- 
tained  by  integrating  protons  of 

-  CH2  -  CH  -  0  -  

and  combined  protons  of 

40 

45 
and 

CH. 

-  CH2  -  CH  -  O 

50 
CH. 

CH,  -  O  - C H ,  
|  —  _  — 
CH  -  O  -  

in  Fig.  9  was 
55 

CH. CH,  -  0  -  CH, 
i  Z.  j  

-  CH2  -  CH  -  O -  CH2  -  CH  -  O  -  

19 
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=  3.0  :  1 

As  to  the  polymer  of  Production  Example  4 
5 

The  ratio  of  the  composition  calculated  in  Fig.  10  in  the  same  manner  as  in  the  polymer  of  Production  Ex- 
ample  1  was 

10  CH,  CH,  -  O  -  CH, 
I  3  I  2  3 

-  CH2  -  CH  -  O  -  :  -  CH2  -  CH  -  O  -  

15  =  2.9  :  1 

As  to  the  polymer  of  Production  Example  10 

The  ratio  of  the  composition  calculated  from  the  values,  after  correction  for  -  OCH3  -  at  the  terminal,  ob- 
20  tained  by  integrating  protons  of 

CH, 
r 1  

-  CH,  -  CH  -  O  -  
25  Z 

and  combined  protons  of 

30 CH, 

CH2  -  CH  -  O 

35  and 

50 

CH2  -  0  -  CH2  -  CH2  -  0  -  CH3 

40  -  CH2  -  CH  -  O  -  

in  Fig.  11  was 

45 CH, 
i  3 

-  CH2  -  CH  -  O 

CH2  -  O  -  CH2  -  CH2  -  O  -  CH3 

-  CH2  -  CH  -  O  -  

=  2.3  :  1 

As  to  the  polymer  of  Production  Example  11 

The  ratio  of  the  composition  calculated  from  the  value,  after  correction  for  -  OCH3  -  at  the  terminal,  ob- 
tained  by  integrating  protons  of 

20 
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CH2  -  0  -  CH2  -  CH2  -  O  -  CH3 

CH2  -  CH  -  O 

and  the  integration  value  of  combined  protons  of 
-CH2-CH2-O- 

and 

CH2  -  O  -  CH2  -   CH2  -  O  -  CH3 

-  CH2  -  CH  -  0  -  

in  Fig.  12  was 

-  CH2  -  CH2  -  0  -  

CH2  -  O  -  CH2  -  CH2  -  O  -  CH3 

-  CH2  -  CH  -  0  -  

=  3.4  :  1 

Claims 

1.  Use  of  a  lubricating  oil  comprising,  as  a  main  component,  a  polyoxyalkylene  glycol  derivative  which  has 
at  least  one  constitutional  unit  represented  by  the  general  formula: 

R1  R3 

-  c  -  c  -  o  ■  ( I )  
1  2  ' 4  R  R 

wherein  R1  to  R4  are  each  hydrogen,  a  monovalent  hydrocarbon  group  having  1  to  10  carbon  atoms,  or 
a  group  represented  by  the  general  formula  (II): 

R5 
1  7  8 -  C  -  O  -  ( R / 0 ) n   -  R°  . . .  

K 

(wherein  R5  and  R6  are  each.  hydrogen,  a  monovalent  hydrocarbon  group  having  1  to  10  carbon  atoms  or 
an  alkoxyalkyl  group  having  2  to  20  carbon  atoms,  R7  is  an  alkylene  group  having  2  to  5  carbon  atoms,  a 
substituted  alkylene  group  having  3  to  5  total  carbon  atoms  with  an  alkyl  group  as  a  substituent,  or  a  sub- 
stituted  alkylene  group  having  4  to  10  total  carbon  atoms  with  an  alkoxyalkyl  group  as  a  substituent,  n  is 
an  integer  of  0  to  20,  and  R8  is  monovalent  hydrocarbon  having  1  to  10  carbon  atoms),  and  at  least  one 
of  R1  to  R4  is  a  group  represented  by  the  general  formula  (II)  ,  for  compression-type  refrigerators  using, 
as  refrigerant,  hydrochlorofluorocarbons  or  hydrofluorocarbons. 
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2.  Use  according  to  Claim  1  wherein  R1  to  R4  in  the  general  formula  (I)  are  each  a  hydrogen,  a  methyl  group 
or  a  group  represented  by  the  general  formula  (II),  and  one  or  two  of  R1  to  R4  are  groups  represented  by 
the  general  formula  (II). 

3.  Use  according  to  Claim  1  or  2  wherein  R5  and  R6  are  each  a  hydrogen,  R7  is  an  ethylene  group,  a  1-me- 
thylethylene  group,  a  2-methylethylene  group  or  a  trimethylene  group,  R8  is  a  hydrocarbon  group  having 
1  to  3  carbon  atoms,  and  n  is  an  integer  of  0  to  3  in  the  general  formula  (II). 

4.  Use  according  to  Claim  1  wherein  said  polyoxyalkylene  glycol  derivative  is  a  homopolymer  having  a  con- 
stitutional  unit  represented  by  the  general  formula: 

.  -  .  ( I )  

wherein  R1  to  R4  are  as  defined  in  Claim  1. 

5.  Use  according  to  Claim  4  wherein  R1  to  R4  in  the  general  formula  (I)  are  each  a  hydrogen,  a  methyl  group 
or  a  group  represented  by  the  formula  (II),  and  one  or  two  of  R1  to  R4  are  the  groups  represented  by  the 
general  formula  (II). 

6.  Use  according  to  claim  4  or  5  wherein  R5  and  R6  are  each  a  hydrogen,  R7  is  an  ethylene  group,  a  1-me- 
thylethylene  group,  a  2-methylethylene  group  or  a  trimethylene  group,  R8  is  a  hydrocarbon  group  having 
1  to  3  carbon  atoms,  and  n  is  an  integer  of  0  to  3  in  the  general  formula  (II). 

7.  Use  according  to  Claim  1  wherein  said  polyoxyalkylene  glycol  derivative  is  a  copolymer  having  at  least 
two  kinds  of  constitutional  units  represented  by  the  general  formula: 

R1  R3 

35 -  C  -   C  -   o  -  

R  R 

( I )  

wherein  R1  to  R4  are  as  defined  in  Claim  1. 
40 

8.  Use  according  to  Claim  7  wherein  R1  to  R4  are  each  a  hydrogen,  a  methyl  group  or  a  group  represented 
by  the  general  formula  (II),  and  one  or  two  of  R1  to  R4  are  the  groups  represented  by  the  general  formula 
(II). 

45  9.  Use  according  to  claim  7  or  8  wherein  R5  and  R6  are  each  a  hydrogen,  R7  is  an  ethylene  group,  a  1-me- 
thylethylene  group,  a  2-methylethylene  group  or  a  trimethylene  group,  R8  is  a  hydrocarbon  group  having 
1  to  3  carbon  atoms,  and  n  is  an  integer  of  0  to  3  in  the  general  formula  (II). 

10.  Use  according  to  Claim  1  wherein  said  polyoxyalkylene  glycol  derivative  is  a  copolymer  having  at  least 
„  one  constitutional  unit  represented  by  the  general  formula: 

R1  R3 

55 
-  c  -   C  -  o  

R  R 

•  -  ( I )  

wherein  R1  to  R4  are  as  defined  in  Claim  1,  and  having  at  least  one  constitutional  unit  represented  by  the 
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general  formula: 

R31  R33 

C  -  C  -  0  

R32  R34 

.  ( H I )  

wherein  R31  to  R34  are  each  hydrogen  or  an  alkyl  group  having  1  to  3  carbon  atoms. 

11.  Use  according  to  Claim  10  wherein  R1  to  R4  in  the  general  formula  (I)  are  each  a  hydrogen,  a  methyl  group 
or  a  group  represented  by  the  general  formula  (II),  and  one  or  two  of  R1  to  R4  are  the  groups  represented 
by  the  general  formula  (II). 

12.  Use  according  to  Claim  10  or  11  wherein  R5  and  R6  are  each  a  hydrogen,  R7  is  an  ethylene  group,  a  1- 
methylethylene  group,  a  2-methylethylene  or  a  trimethylene  group,  R8  is  a  hydrocarbon  group  having  1 
to  3  carbon  atoms,  and  n  is  an  integer  of  0  to  3. 

13.  Use  according  to  any  one  of  Claims  1  to  12  wherein  said  polyoxyalkylene  glycol  derivative  has  terminal 
groups  selected  from  a  hydroxyl  group,  an  acyloxyl  group  having  1  to  10  carbon  atoms,  an  alkoxyl  group 
having  1  to  10  carbon  atoms,  or  an  aryloxyl  group  having  6  to  10  carbon  atoms  and  a  kinematic  viscosity 
of  1  to  100  cSt  at  100  °C. 

14.  Use  according  to  any  of  Claims  1  to  13  wherein  said  compression-type  refrigerator  uses  1,1,1,2-tetra- 
fluoroethane  as  a  refrigerant. 

15.  Use  according  to  any  of  claims  1  to  13  in  combination  with  tetrafluoroethane. 

16.  Use  according  to  Claim  15  wherein  the  amount  of  the  polyoxyalkylene  glycol  derivative  is  sufficient  to 
provide  lubricity. 

17.  Use  according  to  claim  1,  wherein  the  polyoxyalkylene  glycol  derivative  has  1  to  200  constitutional  units 
represented  by  the  general  formula  (l-(a)): 

R11  R13 

-  C  -   C  -  o  

R12  R14 

( I - ( a ) )  

wherein  R11  to  R14  are  each  hydrogen,  a  monovalent  hydrocarbon  group  having  1  to  10  carbon  atoms,  or 
a  group  represented  by  the  general  formula  (ll-(a)) 

C  -   O  -  (R170)  ,  -  R8 
i  n  ( I I - ( a ) )  

Rv 

(wherein  R5,  R6  and  R8  are  the  same  as  the  above,  R17  are  an  alkylene  group  having  3  to  5  carbon  atoms, 
a  substituted  alkylene  group  having  3  to  5  total  carbon  atoms  with  an  aklyl  group  as  a  substituent,  or  a 
substituted  alkylene  group  having  4  to  10  total  carbon  atoms  with  an  alkoxyalkyl  group  as  a  substituent, 
and  n'  is  an  integer  of  1  to  20),  and  at  least  one  of  R11  to  R14  is  a  group  represented  by  the  general  formula 
(ll-(a)),  said  derivative  having  terminal  groups  selected  from  a  hydroxyl  group,  an  acyloxyl  group  having 
1  to  10  carbon  atoms,  an  alkoxyl  group  having  1  to  10  carbon  atoms,  or  an  aryloxyl  group  having  6  to  10 
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carbon  atoms  terminal,  and  a  kinematic  viscosity  of  1  to  100  cSt  at  100°C. 

18.  Use  according  to  claim  1  ,  wherein  the  polyoxyalkylene  glycol  derivative  which  is  a  copolymer  having  1  to 
200  constitutional  units  represented  by  the  general  formula  (l-(b)): 

R21  R23 
I  I 

_  C  -  C  -  O  -  . . .   ( i - ( b ) )  
R22  R24 

wherein  R21  to  R24  are  each  hydrogen,  a  monovalent  hydrocarbon  group  having  1  to  10  carbon  atoms,  or 
a  group  represented  by  the  general  formula  (ll-(b)) 

R" 
I 
C o  -  ( R 7 o ) n ,   -   R8 

•  ( H - ( b ) )  

Rv 

wherein  R5  to  R8  and  n'  are  the  same  as  the  above,  and  at  least  one  of  R21  to  R24  is  a  group  represented 
by  the  general  formula  (ll-(b))  ,  and  having  1  to  200  constitutional  units  represented  by  the  general  formula 
(III): 

31  33 R  R 

C  -   C  -  O 

R32  R34 

( I I I )  

(wherein  R31  to  R34  are  each  hydrogen  and  an  alkyl  group  having  1  to  3  carbon  atoms),  and  said  derivative 
having  terminal  groups  selected  from  a  hydroxyl  group,  an  acyloxyl  group  having  1  to  10  carbon  atoms, 
an  alkoxyl  group  having  1  to  10  carbon  atoms,  or  an  aryloxyl  group  having  6  to  10  carbon  atoms  and  a 
kinematic  viscosity  of  1  to  100  cSt  at  100°C. 

19.  Use  according  to  claim  1,  wherein  the  polyoxyalkylene  glycol  derivative  having  1  to  200  constitutional  units 
represented  by  the  general  formula  (l-(c)): 

R41  R4  3 

-  c  -  c  -  o  -  

R42  R44 
( I - ( c ) )  

wherein  R41  to  R44  are  each  hydrogen,  a  monovalent  hydrocarbon  group  having  1  to  10  carbon  atoms,  or 
a  group  represented  by  the  general  formula  (II): 

C  -   O  -  (R70)n   -   R8 
( I I )  
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(wherein  R5  to  R8  and  n  are  the  same  as  the  above),  and  at  least  two  of  R41  to  R44  are  represented  by 
the  general  formula  (II),  said  having  terminal  groups  selected  from  a  hydroxyl  group,  an  acyloxyl  group 
having  1  to  10  carbon  atoms,  an  alkoxyl  group  having  1  to  10  carbon  atoms,  or  an  aryloxyl  group  having 

5  6  to  1  0  carbon  atoms  and  a  kinematic  viscosity  of  1  to  1  00  cSt  at  1  00°C. 

20.  A  compression-type  refrigerator  system  which  comprises  a  compressor,  a  refrigerant  comprising  a  tetra- 
fluoroethane,  and  a  lubricant  comprising  a  polyoxyalkylene  glycol  derivative  used  in  any  one  of  Claims  1 
to  19. 

10 

Patentanspruche 

1.  Verwendung  eines  Schmieroles,  umfassend,  als  eine  Hauptkomponente,  ein  Polyoxyalkylenglycolderivat, 
15  das  mindestens  eine  konstitutionelle  Einheit  der  allgemeinen  Formel: 

R1  R3 

I  I i  i 
20  -  C  -  C  -  O  -  ( I )  

I  I 
R2  R4 

25 
aufweist,  in  der  R1  bis  R4  jeweils  Wasserstoff,  eine  monovalente  Kohlenwasserstoffgruppe  mit  1  bis  10 
Kohlenstoffatomen  odereine  Gruppe  der  allgemeinen  Formel  (II): 

30 R5 

C  -  0  -  (R70)n  -  R8 ( I D  

35 R5 

bedeuten,  (in  der  R5  und  R6  jeweils  Wasserstoff,  eine  monovalente  Kohlenwasserstoff-Gruppe  mit  1  bis 
10  Kohlenstoffatomen  odereine  Alkoxyalkyl-Gruppe  mit  2  bis  20  Kohlenstoffatomen  sind,  R7eine  Alkylen- 
Gruppe  mit  2  bis  5  Kohlenstoffatomen,  eine  substituierte  Alkylen-Gruppe  mit  insgesamt  3  bis  5  Kohlen- 
stoffatomen  mit  einer  Alkyl-Gruppe  als  einem  Substituenten  oder  eine  substituierte  Alkylen-Gruppe  mit 
insgesamt  4  bis  10  Kohlenstoffatomen  mit  einer  Alkoxyalkyl-Gruppe  als  einem  Substituenten  sind,  n  eine 
ganze  Zahl  von  0  bis  20  ist  und  R8  ein  monovalenter  Kohlenwasserstoff  mit  1  bis  10  Kohlenstoffatomen 
ist),  und  mindestens  einer  der  Reste  R1  bis  R4eine  Gruppe  der  allgemeinen  Formel  (II)  bedeutet,  fur  Kom- 
pressor-Kuhlvorrichtungen,  die  als  Kaltemittel  Fluorchlorkohlenwasserstoffe  oder  Fluorkohlenwasser- 
stoffe  verwenden. 

2.  Verwendung  nach  Anspruch  1,  wobei  R1  bis  R4  in  der  allgemeinen  Formel  (I)  jeweils  Wasserstoff,  eine 
Methyl-Gruppe  oder  eine  Gruppe  der  allgemeinen  Formel  (II)  bedeuten  und  einer  oder  zwei  der  Reste 
R1  bis  R4  Gruppen  der  allgemeinen  Formel  (II)  bedeuten. 

3.  Verwendung  nach  Anspruch  1  oder  2,  wobei  R5  und  R6  jeweils  Wasserstoff  sind,  R7eine  Ethylen-Gruppe, 
eine  1-Methylen-Gruppe,  eine  2-Methylethylen-Gruppe  oder  Trimethylen-Gruppe  ist,  R8  eine  Kohlen- 
wasserstoff-Gruppe  mit  1  bis  3  Kohlenstoffatomen  ist  und  n  in  der  allgemeinen  Formel  (II)  eine  ganze 
Zahl  von  0  bis  3  ist. 

4.  Verwendung  nach  Anspruch  1  ,  wobei  das  Polyoxyalkylenglycolderivat  ein  Homopolymer  ist,  das  eine  kon- 
stitutionelle  Einheit  aufweist,  die  durch  die  allgemeine  Formel: 
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10 

20 

R3 

-  C  -  C  -  0  -  ( I )  

R2 

dargestellt  ist,  in  der  R1  bis  R4  die  in  Anspruch  1  angegebene  Bedeutung  aufweisen. 

5.  Verwendung  nach  Anspruch  4,  wobei  R1  bis  R4  in  der  allgemeinen  Formel  (I)  jeweils  Wasserstoff,  eine 
Methyl-Gruppe  odereine  Gruppe  der  Formel  (II)  bedeuten  und  einer  oder  zwei  der  Reste  R1  bis  R4  Grup- 

15  pen  der  allgemeinen  Formel  (II)  bedeuten. 

6.  Verwendung  nach  Anspruch  4  oder  5,  wobei  R5  und  R6  jeweils  Wasserstoff  sind,  R7eine  Ethylen-Gruppe, 
eine  1-Methylethylen-Gruppe,  eine  2-Methylethylen-Gruppe  oder  eine  Trimethylen-Gruppe  ist,  R8  eine 
Kohlenwasserstoff-Gruppe  mit  1  bis  3  Kohlenstoffatomen  ist  und  n  in  der  allgemeinen  Formel  (II)  eine 

yn  ganze  Zahl  von  0  bis  3  ist. 

Verwendung  nach  Anspruch  1  ,  wobei  das  Polyoxyalkylenglycolderivat  ein  Copolymer  ist,  das  mindestens 
zwei  Arten  von  konstitutionellen  Einheiten  aufweist,  die  durch  die  allgemeine  Formel: 

zo  Rl  R3 

I  I 
-  c  -  c  -  o  -  ( I )  

!  I 
R2  R4 

dargestellt  sind,  wobei  R1  bis  R4  die  in  Anspruch  1  angegebene  Bedeutung  aufweisen. 

35  8.  Verwendung  nach  Anspruch  7,  wobei  R1  bis  R4  jeweils  Wasserstoff,  eine  Methyl-Gruppe  odereine  Grup- 
pe  der  allgemeinen  Formel  (II)  bedeuten  und  einer  oder  zwei  der  Reste  R1  bis  R4  die  durch  die  allgemeine 
Formel  (II)  dargestellten  Gruppen  bedeuten. 

9.  Verwendung  nach  Anspruch  7  oder  8,  wobei  R5  und  R6  jeweils  Wasserstoff  sind,  R7eine  Ethylen-Gruppe, 
40  eine  1-Methylethylen-Gruppe,  eine  2-Methylethylen-Gruppe  oder  eine  Trimethylen-Gruppe  ist,  R8  eine 

Kohlenwasserstoff-Gruppe  mit  1  bis  3  Kohlenstoffatomen  ist  und  n  in  der  allgemeinen  Formel  (II)  eine 
ganze  Zahl  von  0  bis  3  ist. 

10.  Verwendung  nach  Anspruch  1  ,  wobei  das  Polyoxyalkylenglycolderivat  ein  Copolymer  ist,  das  mindestens 
45  eine  konstitutionelle  Einheit  aufweist,  die  durch  die  allgemeine  Formel: 

50 
-  C  -  C  -  O  -  ( I !  

R2  R" 

55 
dargestellt  ist,  wobei  R1  bis  R4  die  in  Anspruch  1  angegebene  Bedeutung  aufweisen,  und  das  mindestens 
eine  konstitutionelle  Einheit,  dargestellt  durch  die  allgemeine  Formel: 
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R3  1  R3  3 

c  -  c  -  0  -  

R3  2  R3  4 

( I I I )  

aufweist,  wobei  R31  bis  R34  jeweils  Wasserstoff  odereine  Alkyl-Gruppe  mit  1  bis  3  Kohlenstoffatomen  sind. 

11.  Verwendung  nach  Anspruch  10,  wobei  R1  bis  R4  in  der  allgemeinen  Formel  (I)  jeweils  Wasserstoff,  eine 
Methyl-Gruppe  oder  eine  Gruppe  der  allgemeinen  Formel  (II)  bedeuten  und  einer  oder  zwei  der  Reste 
R1  bis  R4  die  durch  die  allgemeine  Formel  (II)  dargestellten  Gruppen  bedeuten. 

12.  Verwendung  nach  Anspruch  10  oder  11,  wobei  R5und  R6  jeweils  Wasserstoff  sind,  R7eine  Ethylen-Grup- 
pe,  eine  1-Methylethylen-Gruppe,  eine  2-Methylethylen-Gruppe  odereine  Trimethylen-Gruppe  ist,  R8  ei- 
ne  Kohlenwasserstoff-Gruppe  mit  1  bis  3  Kohlenstoffatomen  ist  und  n  eine  ganze  Zahl  von  0  bis  3  ist. 

13.  Verwendung  nach  einem  der  Anspruche  1  bis  12,  wobei  das  Polyoxyalkylenglycolderivat  terminale  Grup- 
pen  ausgewahlt  aus  einer  Hydroxyl-Gruppe,  einer  Acyloxy-Gruppe  mit  1  bis  10  Kohlenstoffatomen,  einer 
Alkoxy-Gruppe  mit  1  bis  1  0  Kohlenstoffatomen  oder  einer  Aryloxy-Gruppe  mit  6  bis  1  0  Kohlenstoffatomen 
und  eine  kinematische  Viskositat  von  1  bis  100  cSt  bei  100  °C  aufweist. 

14.  Verwendung  nach  einem  der  Anspruche  1  bis  13,  wobei  in  der  Kompressor-Kuhlvorrichtung  1,1,1,2-Te- 
trafluorethan  als  Kaltemittel  verwendet  wird. 

15.  Verwendung  nach  einem  der  Anspruche  1  bis  13  in  Kombination  mit  Tetrafluorethan. 

16.  Verwendung  nach  Anspruch  15,  wobei  die  Menge  des  Polyoxyalkylenglycolderivats  ausreicht,  urn 
Schmierfahigkeit  zu  erzeugen. 

17.  Verwendung  nach  Anspruch  1  ,  wobei  das  Polyoxyalkylenglycolderivat  1  bis  200  konstitutionelle  Einheiten, 
dargestellt  durch  die  allgemeine  Formel  (l-(a)): 

R1  1  R1  3 

-  C  -  C  -  0  -  

R1  2  R1  4 

( I - ( a )   ) 

aufweist,  wobei  R11  bis  R14  jeweils  Wasserstoff,  eine  monovalente  Kohlenwasserstoff-Gruppe  mit  1  bis 
10  Kohlenstoffatomen  odereine  Gruppe  dargestellt  durch  die  allgemeine  Formel  (ll-(a)) 

R5 

C  -  O  -  (R1  7  O)  n  '  -  R8 ( I I - ( a )   ) 

bedeuten  (wobei  R5,  R6  und  R8  die  zuvor  angegebene  Bedeutung  aufweisen,  R17  eine  Alkylen-Gruppe 
mit  3  bis  5  Kohlenstoffatomen,  eine  substituierte  Alkylen-Gruppe  mit  insgesamt  3  bis  5  Kohlenstoffatomen 
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mit  einer  Alkyl-Gruppe  als  einem  Substituenten  oder  eine  substituierte  Alkylen-Gruppe  mit  insgesamt  4 
bis  10  Kohlenstoffatomen  mit  einer  Alkoxyalkyl-Gruppe  als  einem  Substituenten  ist  und  n'  eine  ganze  Zahl 
von  1  bis  20  ist),  und  mindestens  einer  Reste  R11  bis  R14  eine  Gruppe,  dargestellt  durch  die  allgemeine 
Formel  (ll-(a))  ist,  wobei  das  Derivatterminale  Gruppen  aufweist,  ausgewahltaus  einer  Hydroxyl-Gruppe, 
einer  Acyloxy-Gruppe  mit  1  bis  10  Kohlenstoffatomen,  einer  Alkoxy-Gruppe  mit  1  bis  10  Kohlenstoffato- 
men  oder  einer  Aryloxy-Gruppe  mit  6  bis  10  Kohlenstoffatomen  und  eine  kinematische  Viskositat  von  1 
bis  100  cSt  bei  100  °C  aufweist. 

Verwendung  nach  Anspruch  1,  wobei  das  Polyoxyalkylenglycolderivat  ein  Copolymer  ist,  das  1  bis  200 
konstitutionelle  Einheiten  aufweist,  die  durch  die  allgemeine  Formel  (l-(b))  dargestellt  sind: 

R2  1  R2  3 

-  C  -  C  •-  O 

R2  2  R2  4 

( I - ( b )   ) 

wobei  R21  bis  R24  jeweils  Wasserstoff,  eine  monovalente  Kohlenwasserstoff-Gruppe  mit  1  bis  10  Kohlen- 
stoffatomen,  odereine  Gruppe,  dargestellt  durch  die  allgemeine  Formel  (ll-(b)) 

R3 

-  C  -  O  -  (R70)0  •  -  R8 ( I I - ( b )   ) 

R6 

bedeuten,  wobei  R5  bis  R8  und  n'  die  zuvor  angegebene  Bedeutung  aufweisen  und  mindestens  einer  der 
Reste  R21  bis  R24  eine  Gruppe,  dargestellt  durch  die  allgemeine  Formel  (ll-(b)),  bedeutet,  und  das  1  bis 
200  konstitutionelle  Einheiten,  dargestellt  durch  die  allgemeine  Formel  (III)  aufweist: 

R3  1  R3  3 

C  -  C  -  O 

R3  2  R3  4 

( I I I )  

(wobei  R31  bis  R34  jeweils  Wasserstoff  und  eine  Alkyl-Gruppe  mit  1  bis  3  Kohlenstoffatomen  sind),  und 
das  Derivat  terminale  Gruppen,  ausgewahlt  aus  einer  Hydroxyl-Gruppe,  einer  Acyloxy-Gruppe  mit  1  bis 
10  Kohlenstoffatomen,  einer  Alkoxy-Gruppe  mit  1  bis  10  Kohlenstoffatomen  oder  einer  Aryloxy-Gruppe 
mit  6  bis  10  Kohlenstoffatomen  und  eine  kinematische  Viskositat  von  1  bis  100  cSt  bei  100  °C  aufweist. 

Verwendung  nach  Anspruch  1  ,  wobei  das  Polyoxyalkylenglycolderivat  mit  1  bis  200  konstitutionellen  Ein- 
heiten,  dargestellt  durch  die  allgemeine  Formel  (l-(c)): 
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10 

15 

20 

40 

45 

55 

R4  1  R4  3 

C  -  C  -  0  -  ( I - ( c ) )  

R4  2  R4  4 

wobei  R41  bis  R44  jeweils  Wasserstoff,  eine  monovalente  Kohlenwasserstoffgruppe  mit  1  bis  10  Kohlen- 
stoffatomen  oder  eine  Gruppe,  dargestellt  durch  die  allgemeine  Formel  (II): 

R5 

-  C  -  0  -  (R70)n  -  R8  ( I D  

bedeuten  (wobei  R5  bis  R8  und  n  die  zuvor  angegebene  Bedeutung  aufweisen),  und  mindestens  zwei  der 
25  Reste  R41  bis  R44  durch  die  allgemeine  Formel  (II)  dargestellt  sind,  wobei  das  Derivat  terminale  Gruppen, 

ausgewahlt  aus  einer  Hydroxyl-Gruppe,  einer  Acyloxy-Gruppe  mit  1  bis  10  Kohlenstoffatomen,  einer 
Alkoxy-Gruppe  mit  1  bis  1  0  Kohlenstoffatomen  oder  einer  Aryloxy-Gruppe  mit  6  bis  1  0  Kohlenstoffatomen 
und  eine  kinematische  Viskositat  von  1  bis  100  cSt  bei  100  °C  aufweist. 

30  20.  Kompressor-Kuhlsystem,  umfassend  einen  Kompressor,  ein  Kaltemittel,  das  Tetrafluorethan  enthalt,  und 
ein  Schmierol,  das  ein  Polyoxyalkylenglycolderivat  enthalt,  das  in  einem  der  Anspruche  1  bis  19  verwen- 
det  wird. 

35  Revendications 

1.  L'utilisation  d'une  huile  lubrifiante  comportant,  en  tantquecomposant  principal,  un  derive  de  polyoxyalky- 
lene  glycol  qui  a  au  moins  un  motif  constitutif  represente  par  la  formule  generale: 

R1  R3 
I  i 
C  -  C  -  0  -  ( I )  
R2  R4 

dans  laquelle  R1  a  R4  representent  chacun  de  I'hydrogene,  un  groupe  hydrocarbone  monovalent  ayant 
de  1  a  10  atomes  de  carbone,  ou  bien  un  groupe  represente  par  la  formule  generale  (II): 

R5 
l 
C  -  O  -  (R70)n   -  R8  ( I I )  

6 

(dans  laquelle  R5  et  R6  representent  chacun  de  I'hydrogene,  un  groupe  hydrocarbone  monovalent  ayant 
de  1  a  10  atomes  de  carbone  ou  un  groupe  alkoxyalkyle  ayant  de  2  a  20  atomes  de  carbone,  R7  est  un 
groupe  alkylene  ayant  de  2  a  5  atomes  de  carbone,  un  groupe  alkylene  substitue  ayant  de  3  a  5  atomes 
de  carbone  au  total  comportant  un  groupe  alkyle  en  tant  que  substituant,  ou  bien  un  groupe  alkylene  subs- 
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titue  ayant  de  4  a  10  atomes  de  carbone  au  total  comportant  un  groupe  alkoxyalkyle  en  tant  que  substi- 
tuant,  n  est  un  nombre  entier  de  0  a  20,  et  R8  est  un  hydrocarbone  monovalent  ayant  de  1  a  10  atomes 
de  carbone),  et  au  moins  un  des  R1  a  R4  est  un  groupe  represente  par  la  formule  generale  (II),  pour  des 

5  refrigerateurs  du  type  a  compression,  utilisant,  en  tant  que  refrigerant,  des  hydrochlorofluorocarbones  ou 
des  hydrofluorocarbones. 

2.  L'utilisation  selon  la  revendication  1  ,  dans  laquelle  R1  a  R4,  dans  la  formule  generale  (I),  representent  cha- 
cun  un  hydrogene,  un  groupe  methyle  ou  un  groupe  represente  par  la  formule  generale  (II),  et  I'un  ou 

10  deux  des  R1  a  R4  sont  des  groupes  representes  par  la  formule  generale  (II). 

3.  L'utilisation  selon  la  revendication  1  ou  2,  dans  laquelle  R5  et  R6  sont  chacun  un  hydrogene,  R7  est  un 
groupe  ethylene,  un  groupe  1-methylethylene,  un  groupe  2-methylethylene  ou  un  groupe  trimethylene, 
R8  est  un  groupe  hydrocarbone  ayant  de  1  a  3  atomes  de  carbone,  et  n  est  un  nombre  entier  de  0  a  3 

15  dans  la  formule  generale  (II). 

4.  Utilisation  selon  la  revendication  1  dans  laquelle  ledit  derive  de  polyoxyalkylene  glycol  est  un  homopoly- 
mere  ayant  un  motif  constitutif  represente  par  la  formule  generale: 

20 

25 

30 

R1  R3 

C  -  C  -  0  -  ( I )  
R2  R4 

dans  laquelle  R1  a  R4  sont  tels  que  definis  dans  la  revendication  1. 

Utilisation  selon  la  revendication  4,  dans  laquelle  R1  a  R4dans  la  formule  generale  (I)  representent  chacun 
un  hydrogene,  un  groupe  methyle  ou  un  groupe  represente  par  la  formule  (II)  et  un  ou  deux  des  R1  a  R4 
sont  des  groupes  representes  par  la  formule  generale  (II). 

6.  Utilisation  selon  la  revendication  4  ou  5,  dans  laquelle  R5  et  R6  representent  chacun  un  hydrogene,  R7 
est  un  groupe  ethylene,  un  groupe  1-methylethylene,  un  groupe  2-methylethylene  ou  un  groupe  trime- 
thylene,  R8  est  un  groupe  hydrocarbone  ayant  de  1  a  3  atomes  de  carbone,  et  n  est  un  nombre  entier  de 

35  0  a  3  dans  la  formule  generale  (II). 

7.  Utilisation  selon  la  revendication  1  ,  dans  laquelle  ledit  derive  de  polyoxyalkylene  glycol  est  un  copolymere 
ayant  au  moins  deux  types  de  motifs  constitutifs  representes  par  la  formule  generale: 

40 

45 

55 

R1  R3 
i  l  . 
C  -  C  -  0  -  ( I )  

R2  R4 

dans  laquelle  R1  a  R4  sont  tels  que  definis  dans  la  revendication  1. 

8.  Utilisation  selon  la  revendication  7,  dans  laquelle  R1  a  R4  sont  chacun  un  hydrogene,  un  groupe  methyle 
ou  bien  un  groupe  represente  par  la  formule  generale  (II),  et  un  ou  deux  des  R1  a  R4  sont  les  groupes 

so  representes  par  la  formule  generale  (II). 

9.  Utilisation  selon  la  revendication  7  ou  8,  dans  laquelle  R5etR6  sont  chacun  un  hydrogene,  R7  est  un  groupe 
ethylene,  un  groupe  1-methylethylene,  un  groupe  2-methylethylene  ou  un  groupe  trimethylene,  R8  est 
un  groupe  hydrocarbone  ayant  de  1  a  3  atomes  de  carbone,  et  n  est  un  nombre  entier  de  0  a  3  dans  la 

„  formule  generale  (II). 

10.  Utilisation  selon  la  revendication  1  ,  dans  laquelle  ledit  derive  de  polyoxyalkylene  glycol  est  un  copolymere 
ayant  au  moins  un  motif  constitutif  represente  par  la  formule  generale: 
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R1  R3 

C  -  C  -  0  -  ( J )  

R2  R4 

dans  laquelle  R1  a  R4  sont  tels  que  definis  dans  la  revendication  1  ,  et  ayant  au  moins  un  motif  constitutif 
represente  par  la  formule  generale: 

R 31 

R 32 

33 

0  -  ( h i ;  
34 

dans  laquelle  R31  a  R34  representent  chacun  de  I'hydrogene  ou  un  groupe  alkyle  ayant  de  1  a  3  atomes 
de  carbone. 

11.  Utilisation  selon  la  revendication  10,  dans  laquelle  R1  a  R4  dans  la  formule  generale  (I)  representent  cha- 
cun  un  hydrogene,  une  groupe  methyle  ou  un  groupe  represente  par  la  formule  generale  (II),  et  un  ou 
deux  des  R1  a  R4  sont  les  groupes  representes  par  la  formule  generale  (II). 

12.  Utilisation  selon  la  revendication  10  ou  11,  dans  laquelle  R5  et  R6  representent  chacun  de  I'hydrogene, 
R7  est  un  groupe  ethylene,  un  groupe  1-methylethylene,  un  groupe  2-methylethylene  ou  bien  un  groupe 
trimethylene,  R8  est  un  groupe  hydrocarbone  ayant  de  1  a  3  atomes  de  carbone  et  n  est  un  nombre  entier 
de  0  a  3. 

13.  Utilisation  selon  I'une  quelconque  des  revendications  1  a  12,  dans  laquelle  ledit  derive  de  polyalkylene 
glycol  possede  des  groupes  terminaux  choisis  parmi  un  groupe  hydroxyle,  un  groupe  acyloxyle  ayant  de 
1  a  1  0  atomes  de  carbone,  un  groupe  alkoxyle  ayant  de  1  a  1  0  atomes  de  carbone  ou  un  groupe  aryloxyle 
ayant  de  6  a  10  atomes  de  carbone  et  une  viscosite  cinematique  de  1  a  100  cSt  a  100°C. 

14.  Utilisation  selon  I'une  quelconque  des  revendications  1  a  13,  dans  laquelle  le  refrigerateur  du  type  a 
compression  utilise  du  1,1,1,2-tetrafluoroethane  en  tant  que  refrigerant. 

15.  Utilisation  selon  I'une  quelconque  des  revendications  1  a  13  en  combinaison  avec  du  tetrafluoroethane. 

16.  Utilisation  selon  la  revendication  1  5,  dans  laquelle  la  quantite  de  derive  de  polyoxyalkylene  glycol  est  suf- 
f  isante  pour  obtenir  un  pouvoir  lubrif  iant. 

17.  Utilisation  selon  la  revendication  1  ,  dans  laquelle  le  derive  de  polyoxyalkylene  glycol  a  de  1  a  200  motifs 
constitutifs  representes  par  la  formule  generale  (l-(a)): 

1  1 

12 

R 
l 
C 
R1 

1  3 

-  O  -  CI  - ( a ) )  

dans  laquelle  R11  a  R14  representent  chacun  de  I'hydrogene,  un  groupe  hydrocarbone  monovalent  ayant 
de  1  a  10  atomes  de  carbone,  ou  bien  un  groupe  represente  par  la  formule  generale  (ll-(a)): 

R° 
i 
C  -  
R6 

O (R170)  n '  -  R< ( I I -   ( a ) )  

(dans  laquelle  R5,  R6  et  R8  sont  les  memes  que  specifies  ci-dessus,  et  R17  sont  respectivement  un  groupe 
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alkylene  ayant  de  3  a  5  atomes  de  carbone,  un  groupe  alkylene  substitue  ayant  de  3  a  5  atomes  de  carbone 
au  total,  comportant  un  groupe  alkyle  en  tant  que  substltuant,  ou  bien  un  groupe  alkylene  substitue  ayant 
de4  a  10  atomes  de  carbone  au  total,  comportant  un  groupe  alkoxyalkyle  en  tant  que  substituant,  et  n'  est 
un  nombre  entier  de  1  a  20),  etau  moins  un  des  R11  a  R14est  un  groupe  represente  par  la  formule  generale 
(ll-(a)),  ledit  derive  ayant  des  groupes  terminaux  choisis  parmi  un  groupe  hydroxyle,  un  groupe  acyloxyle 
ayant  de  1  a  10  atomes  de  carbone,  un  groupe  alkoxyle  ayant  de  1  a  10  atomes  de  carbone  terminaux, 
ou  bien  un  groupe  aryloxyle  ayant  de  6  a  10  atomes  de  carbone,  et  une  viscosite  cinematique  de  1  a  100 
cSt  a  100°C. 

18.  Utilisation  selon  la  revendication  1  ,  dans  laquelle  le  derive  de  polyoxyalkylene  glycol  qui  est  un  copolymere 
ayant  de  1  a  200  motifs  constitutifs,  represente  par  la  formule  generale  (l-(b)): 

R21 
i 
C 
R22 

R 23 

-  0 

R 24 
( I I -   (b)  ) 

dans  laquelle  R21  a  R24  representent  chacun  de  I'hydrogene,  un  groupe  hydrocarbone  monovalent  ayant 
de  1  a  10  atomes  de  carbone,  ou  bien  un  groupe  represente  par  la  formule  generale  (ll-(b)) 

R3 
i 
C  -  O 
R6 

-  ( R 7 0 ) n _  -  R8 ( H - ( b )   ) 

dans  laquelle  R5  a  R8,  et  n'  sont  les  memes  que  specifies  ci-dessus,  et  au  moins  I'un  des  R21  a  R24  est 
un  groupe  represente  par  la  formule  generale  (ll-(b))  et  ayant  de  1  a  200  motifs  constitutifs  representes 
par  la  formule  generale  (III): 
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32 
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(dans  laquelle  R31  a  R34  representent  chacun  de  I'hydrogene  et  un  groupe  alkyle  ayant  de  1  a  3  atomes 
de  carbone),  ledit  derive  ayant  des  groupes  terminaux  choisis  parmi  un  groupe  hydroxyle,  un  groupe  acy- 
loxyle  ayant  de  1  a  10  atomes  de  carbone,  un  groupe  alkoxyle  ayant  de  1  a  10  atomes  de  carbone,  ou  un 
groupe  aryloxyle  ayant  de  6  a  10  atomes  de  carbone  et  une  viscosite  cinematique  de  1  a  100  cSta  100°C. 

19.  Utilisation  selon  la  revendication  1,  dans  laquelle  le  derive  de  polyoxyalkylene  glycol  ayant  de  1  a  200 
motifs  constitutifs  representes  par  la  formule  generale  (l-(c)): 

R41  R43 

C  -  C  -  O  -  ( I - ( c ) )  
R42  R44 

dans  laquelle  les  R41  a  R44  representent  chacun  de  I'hydrogene,  un  groupe  hydrocarbone  monovalent 
ayant  de  1  a  10  atomes  de  carbone,  ou  bien  un  groupe  represente  par  la  formule  generale  (II): 
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(dans  laquelle  R5  a  R8  et  n  sont  les  memes  que  specifies  ci-dessus),  et  au  moins  deux  des  R41  a  R44  sont 
representes  par  la  formule  generale  (II),  ledit  derive  ayant  des  groupes  terminaux  choisis  parmi  un  groupe 
hydroxyle,  un  groupe  acyloxyle  ayant  de  1  a  10  atomes  de  carbone,  un  groupe  alkoxyle  ayant  de  1  a  10 
atomes  de  carbone,  un  groupe  aryloxyle  ayant  de  6  a  10  atomes  de  carbone  et  une  viscosite  cinematique 
de  1  a  100  cSta  100°C. 

Un  systeme  de  refrigerateurdu  type  a  compression,  qui  comporte  un  compresseur,  un  refrigerant  compor- 
tant  un  tetraf  luoroethane,  et  un  lubrif  iant  comportant  un  derive  de  polyoxyalkylene  glycol  utilise  dans  I'une 
quelconque  des  revendications  1  a  19. 
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