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Description 

The  invention  relates  to  a  process  for  the  removal  of  phenolic  polymerization  inhibitors  from  an 
inhibitor-containing  liquid  conjugated  olefin  hydrocarbon. 

5  Conventionally,  after  their  manufacture,  conjugated  olefins  such  as  aliphatic  diolefins  and 
vinylaromatics  often  are  inhibited  with  one  or  more  materials  to  inhibit  oxidation  and  to  prevent 
spontaneous  polymerization  before  it  is  desired,  for  example,  during  transport  and  storage.  Most 
commonly  tert-butylcatechol  and  hydroquinone  are  employed  in  amounts  from  about  10  to  about  200  parts 
per  million  (ppm).  Although  these  phenolic  inhibitors  are  innocuous  for  many  downstream  processes,  their 

w  presence  can  complicate  the  production  of  high  molecular  weight  materials  such  as  plastics,  elastomers, 
thermoplastic  elastomers  and  the  like.  The  inhibitors  can  cause  excessive  consumption  of  polymerization 
initiators  and  result  in  production  of  polymeric  materials  of  too  high  or  too  low  molecular  weight,  too  wide 
or  too  narrow  molecular  weight  distribution,  unwanted  gels  and  the  like. 

It  has  long  been  industrial  practice  to  remove  the  phenolic  inhibitors  such  as  tert-butylcatechol  by 
15  washing  with  caustic  solutions;  however,  that  can  add  unwanted  moisture.  Another  technique  is  sorbing 

onto  granular  alumina;  however,  the  capacity  of  the  alumina  is  rather  low  and  its  sorbency  for 
tert-butylcatechol  is  poorly  regenerable.  Accordingly,  a  simple  efficient  process  to  remove  the  phenolic 
inhibitor  compounds,  when  their  presence  is  no  longer  desired,  is  of  great  interest. 

A  sorbent  material  found  to  have  unique  properties  is  acidified  active  carbon  prepared  by  contacting 
20  particulate  active  carbon  with  a  highly  acidic  oxidizing  medium.  As  described  in  U.S.  Patent  Specifications 

4,048,061  and  4,116,820  acidified  active  carbon  has  good  utility  in  sorbing  certain  metal  compounds  from 
hydrocarbon  liquids.  Further,  such  acidified  active  carbons,  after  having  their  surface  hydrogen  ions 
exchanged  by  metal  cations  such  as  lithium,  sodium,  potassium  and  calcium,  have  been  found  efficient  to 
remove  water  from  gas  streams  as  described  by  Mahajan  et  al  in  "Separation  Science  and  Technology", 

25  17(8),  pages  1019—1025  (1982). 
From  US  patent  No.  2,412,504  a  process  is  known  for  removal  of  phenolic  polymerization  inhibitors 

from  an  inhibitor  containing  liquid  conjugated  olefin  hydrocarbon  by  heating  the  monomer  containing 
inhibitor  such  as  hydroquinone  to  approximately  the  boiling  point  in  contact  with  carbon  black  thereby  (1  ) 
causing  initial  polymerization  of  a  small  amount  of  the  monomer  (2)  absorbing  inhibitorfrom  the  monomer 

30  and  adsorbing  the  initially  formed  polymer. 
From  the  Swiss  patent  CH  —  A  —  85,224  a  process  is  known  for  the  decolourising  carbon  by  treating  this 

carbon  with  acid  and  subsequent  washing  with  water,  in  order  to  remove  difficultly  dissolvable  impurities 
from  the  decolourising  carbon  by  the  transformation  of  them  into  compounds  easily  soluble  in  water. 

However  such  processes  were  found  not  to  be  used  for  an  efficient  removal  of  compounds  of  the  type 
35  of  the  specified  polymerization  inhibitors. 

It  is  an  object  of  the  present  invention  to  remove  said  inhibitors  by  means  of  a  sorbent  material  having 
a  high  capacity  and  which  is  easily  regenerable. 

Accordingly,  the  invention  provides  a  process  for  the  removal  of  phenolic  polymerization  inhibitors 
from  an  inhibitor-containing  liquid  conjugated  olefin  hydrocarbon,  by  contacting  said  liquid  hydrocarbon 

40  with  a  sorbent  material  comprising  carbon,  characterized  in  that  the  sorbent  comprising  particulate  carbon 
has  previously  been  oxidized  by  contact  with  a  highly  acidic  oxidizing  fluid  and  substantially  separated 
from  said  oxidizing  fluid. 

According  to  a  preferred  embodiment  of  the  present  invention  after  contacting  said  liquid  conjugated 
olefin  with  said  sorbent  for  a  substantial  period  of  time,  the  contacting  is  stopped,  the  sorbent  is  heated  to  a 

45  temperature  above  275°C  until  substantially  all  of  the  phenolic  inhibitor  is  stripped  off,  the  sorbent  is  cooled 
to  a  temperature  below  about  the  boiling  point  of  said  liquid  conjugated  olefin,  and  contacting  of  said 
sorbent  with  said  liquid  conjugated  olefin  is  resumed. 

According  to  another  preferred  embodiment  of  the  present  invention  after  contacting  said  liquid 
conjugated  olefin  with  said  sorbent  for  a  substantial  period  of  time,  the  contacting  is  stopped,  a  stream  of  a 

so  non-oxidizing  gas  is  passed  over  the  sorbent  at  a  temperature  of  at  least  200°C  until  substantially  all  of  the 
phenolic  inhibitor  is  stripped  off,  the  flow  of  the  non-oxidizing  gas  is  stopped,  and  contacting  of  said 
sorbent  with  said  liquid  is  resumed. 

The  sorbent  used  in  the  process  according  to  the  invention  is  a  porous  active  carbon  which  has  been 
pretreated  with  a  strongly  acidic  oxidizing  fluid.  Although  any  active  carbon  can  be  used,  preferably,  the 

55  activated  carbon  starting  materials  are  particulate,  porous,  amorphous  solids  having  a  majority  (40  —  100%) 
of  its  pores  with  wide  diameter,  i.e.,  greater  than  about  0.9  nanometres  (nm)  and  preferably  in  the  range 
from  1.0  to  15.0  nm,  and  most  preferably  from  1.5  to  10  nm  as  may  be  determined  by  isothermal  nitrogen 
desorption  measurement  at  195°C.  Generally,  the  pores  of  the  active  carbon  will  be  increased  in  size  after 
treatment  with  strongly  acidic  oxidizing  fluid,  particularly  in  the  range  from  about  1.0  —  2.5  nm. 

so  The  contacting  of  the  above  active  carbons  with  an  oxidizing  agent  must  be  carried  out  in  a  strongly 
acidic  fluid.  In  some  cases  the  acid  itself  may  be  oxidizing  e.g.,  concentrated  nitric  acid,  oleum  and  to  a 
lesser  extent  concentrated  sulphuric  acid,  and  mixtures  of  these.  It  has  been  found  that  the  use  of  strong 
acids  such  as  concentrated  hydrochloric  acid  upon  contacting  the  activated  carbon  in  the  absence  of  an 
oxidizing  agent,  is  ineffective  to  produce  sorbents  having  the  high  activity  and  capacity  of  the  sorbents 

B5  produced  according  to  the  invention.  It  is  critical  to  the  sorbent  used  in  the  process  according  to  the 
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invention  to  have  an  oxygenated  surface  formed  in  the  presence  of  a  strong  acid  fluid.  A  wide  variety  of 
known  oxidizing  agents  stable  in  strongly  acidic  media  are  known  and  include  e.g.,  nitrates  such  as 
potassium  nitrate,  chromates,  e.g.,  chromium  oxides,  and  sodium  chromates;  dichromates  such  as 
potassium  dichromate;  permanganates  such  as  potassium  permanganate.  The  amount  of  reactant  will 

5  vary  depending  upon  the  particular  active  carbon  as  well  as  the  oxidizing/acidic  fluid  employed.  The 
reaction  fluid  may  be  gaseous  e.g.,  a  mixture  of  oxygen  and  sulphur  trioxide  gases,  or  liquids.  Excellent 
results  have  been  obtained  with  aqueous  acids,  e.g.,  at  temperatures  from  50°C  to  200°C,  and  preferably 
from  80°  to  160cC.  Reaction  time  to  oxidize  the  surface  of  the  carbon  with  the  acidic  media  may  be  from 
1  —  2  min  to  24  h  or  more,  preferred  times  are  from  about  10  to  60  min  at  temperatures  of  50°  to  200°C. 

w  Sub-atmospheric,  atmospheric  or  super-atmospheric  pressures  may  be  employed.  After  the  reaction  is 
essentially  complete,  it  is  highly  desirable  to  substantially  separate  the  acid  from  the  carbon.  Any  known 
technique  may  be  used.  Simple  water  washing  until  the  pH  of  the  wash  water  is  on  the  order  of  2  to  3  or 
more  has  proven  effective.  The  washed  carbon  is  then  substantially  dried,  preferably  at  elevated 
temperature.  Temperatures  in  the  range  from  about  100°  to  200°C  are  suitable.  Sub-atmospheric  pressure 

is  may  be  employed,  if  desired.  Generally  speaking,  shorter  times  are  employed  at  the  higher  temperatures. 
However,  for  some  applications  such  as  where  the  hydrocarbon  liquids  after  removal  of  the  tert- 
butylcatechol  may  be  polymerized  in  the  presence  of  appreciable  undissolved  water,  e.g.,  emulsion 
polymerization,  the  carbon  need  not  be  completely  dried  but  may  contain  a  few  per  cent  or  more  of  water. 
After  the  contacting  of  the  active  carbon  with  the  strongly  acid  oxidizing  medium  the  carbon  will  ordinarily 

20  have  an  increased  oxygen  content  of  from  at  least  about  1  %w  (on  carbon)  of  oxygen  and  preferably  at 
least  about  3  %w. 

In  a  preferred  embodiment  of  the  present  invention  it  has  been  found  that  the  effectiveness  of  the 
acidified  active  carbon  as  sorbent  for  the  phenolic  inhibitor  compounds  can  be  increased  if  the  surface 
hydrogen  ions  of  the  acidic  oxygen  groups  present  on  the  oxidized  carbon  surfaces  are  treated  in  an 

25  alkaline  environment  with  a  compound  of  an  alkali  metal  and/or  of  an  alkaline  earth  metal,  or  with  an 
ammonium  compound.  Suitable  ammonium  compounds  include  the  hydroxide,  carbonate,  hydrogen 
carbonate,  acetate,  and  like  compounds  of  sodium,  potassium,  lithium,  rubidium,  calcium,  barium  and 
strontium.  Because  of  availability  and  generally  lower  cost,  preference  is  given  to  sodium,  calcium  and 
ammonium  compounds. 

30  The  conjugated  olefins  to  be  treated  by  the  process  according  to  the  invention  will  generally  have  a 
boiling  point  at  atmospheric  pressure  in  the  range  from  -5°C  to  +195°C  and  will  include  aliphatic  diolefins 
such  as  butadiene;  isoprene,  cis  -  piperylene;  trans  -  piperylene;  2,3  -  dimethyl  -  1,3  -  butadiene;  2  - 
methyl  -1,3  -  pentadiene;  4  -methyl  -1,3  -  pentadiene;  myrcene;  and  vinylaromatic  hydrocarbons  such 
as  styrene;  a  -  methylstyrene;  vinyltoluene;  m-  and  p  -  divinylbenzene;  and  mixtures  of  the  foregoing. 

35  The  process  according  to  the  invention  is  very  suitable  for  the  commercially  available  aliphatic 
diolefins  butadiene,  isoprene  and  the  piperylenes.  It  is  further  suitable  for  commercially  available 
vinylaromatics,  such  as  styrene,  a-methylsystrene  and  divinylbenzene.  Of  these  conjugated  olefins,  the 
most  significant  commercially  available  are  butadiene,  isoprene  and  styrene. 

Phenolic  inhibitors  commonly  used  in  conjugated  olefin  hydrocarbons  include  tert  -  butylcatechol  and 
40  hydroquinone.  Tert  -  butylcatechol  is  most  widely  used.  Further,  phenolic  inhibitors  include  2,6  -  di  - 

tert  -  butyl  -  p  -  cresol,  6  -  tert  -  butyl  -  m  -  cresol  and  pyrogallol. 
The  contacting  of  the  conjugated  olefin  with  the  sorbent  in  the  process  according  to  the  invention  may 

take  place  using  any  known  solids-liquid  contacting  techniques,  for  example  by  slurrying  with  subsequent 
filtration  to  separate  the  solid  sorbent.  However,  preferably,  and  most  conveniently,  the  inhibitors  are 

45  removed  by  passing  the  conjugated  olefin  liquid  through  a  bed  of  the  granular  sorbent  at  weight  hourly 
spaced  velocities  of  0.1  to  about  100  and  preferably  from  about  10  to  75.  The  contact  bed  may  be  in  any 
configuration  adapted  from  the  desired  flow  rate  and  inhibitor  content  of  the  conjugated  olefin. 

The  sorbent  is  effective  at  temperatures  up  to  the  boiling  point  of  the  liquid  conjugated  olefin.  There  is 
no  particular  lower  limit  on  the  temperature.  The  lower  limit  is  determined  by  the  particular  hydrocarbon 

so  stream  being  processed  and  the  temperature  at  which  it  solidifies  or  becomes  too  viscous  to  process. 
The  sorbent  is  used  in  typical  fashion.  It  is  preferably  used  in  a  packed  bed  or  column.  The  use  of  dual 

columns  allow  one  to  be  regenerated  for  sorbing  additional  tert-butylcatechol  while  the  other  is  sorbing. 
The  process  of  this  invention  is  further  illustrated  by  the  following  examples. 

55 
A.  Preparation  of  acidified  active  carbon- 

A  commercially  available  active  carbon  available  from  Calgon  Division  of  Merck  chemical  having  a 
particle  size  of  12  —  40  mesh  (US  Sieve  Series)  was  contacted  with  a  solution  of  430  ml  of  concentrated  (96 
%w)  sulphuric  acid  and  230  ml  of  concentrated  (70  %w)  nitric  acid  in  a  ratio  of  4  ml  of  solution  per  gram  of 

so  carbon  at  a  temperature  of  20°  —  25CC;  during  this  treatment  the  temperature  increased  in  130°C.  After  about 
20  —  25  min  the  carbon  slurry  in  acid  solution  was  quenched  by  pouring  said  slurry  into  3  I  of  deionized 
water,  and  the  carbon  separated  from  the  diluted  solution.  The  separated  carbon  was  then  washed  four 
times  with  3  I  of  deionized  water  until  the  pH  of  the  final  rinse  water  was  2  or  higher,  and  dried  for  2  to  2.5  h 
at  150  —  160°C  under  a  pressure  of  0.35  bar  absolute.  The  resulting  acidified  active  carbon  (AAC)  was  then 

65  used  in  the  following  examples,  except  as  noted. 
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B.  Preparation  of  sodium  exchanged  active  carbon 
310  Grams  of  acidified  active  carbon  prepared  according  to  the  procedure  described  hereinbefore  in 

Section  A  is  stirred  into  3  I  of  1N  NaOH  and  remained  in  contact,  without  further  stirring  for  about  22  h.  The 
sodium  exchanged  AAC  is  then  rinsed  five  times  each  with  3  I  of  deionized  water  followed  by  a  single  rinse 

5  of  3  I  of  a  solution  of  60%  volume  methanol  in  water,  and  is  dried  over  a  weekened  (65  h)  at  a  temperature 
of  130°C  in  an  oven  at  a  pressure  of  0.35  bar  absolute.  The  resulting  sodium  exchanged  AAC  was  then 
tested  for  sorbency  of  tert-butylcatechol  as  described  in  Example  I. 

Example  I 
10  In  order  to  compare  the  sorbency  of  the  AAC,  and  the  sodium  exchanged  AAC  with  an  alumina  sold 

commercially  for  tert-butylcatechol  (TBC)  removal,  1  g  of  each  sorbent  was  contacted  with  100  g  of  a 
solution  of  200  parts  per  million  (ppm)  tert-butylcatechol  in  isoprene  at  2°C  for  a  period  of  16  h.  After  said 
period  of  contacting  a  sample  of  the  isoprene  is  withdrawn  and  analyzed  for  tert-butylcatechol  content. 
From  the  reduction  in  tert-butylcatechol  the  amount  of  tert-butylcatechol  loading  on  the  sorbent  is 

is  determined.  This  procedure  was  repeated  to  develop  several  equilibrium  sorbent  loadings  of  tert- 
butylcatechol  on  the  sorbent  from  which  sorption  isotherms  are  developed.  Results  are  shown  in  Table  I 
along  with  a  single  result  for  active  carbon  (AC)  without  the  acid  treatment. 

TABLE  I 
20  TBC  Loading  on  sorbent  (g/100  g) 

Sodium 
Equilibrium  TBC  exchanged  Alcoa  F1 

in  isoprene  (ppmw)  AC  AAC  AAC  alumina 

5  1.9  4.4  1.3 

10  3.0  6.3  2.3 

20  1.3  4.6  7.6  3.0 

30  5.9  8.2  3.4 

40  —  8.7  3.7 

100  —  —  4.7 

25 

30 

35 
100  —  —  4.7 

These  data  show  that  the  acidified  active  carbon  has  a  much  higher  capacity  for  removing 
tert-butylcatechol  than  does  the  commercially  used  alumina,  which  capacity  is  even  further  enhanced  for 

40  the  sodium  exchanged  AAC. 

Example  II 
The  procedure  of  the  preparation  of  sodium  exchanged  active  carbon  described  hereinbefore  in 

45  Section  A  is  repeated  except  that  10  g  of  a  different  batch  of  AAC  is  added  to  500  ml  of  0.2N  calcium 
hydroxide  and  stirred  for  30  h  at  25CC.  The  calcium  exchanged  AAC  is  separated  by  filtration,  rinsed  with  1  I 
of  deionized  water,  then  with  600  ml  of  methanol  and  dried  in  an  oven  at  100cCfor  16  h  at  a  pressure  of  0.35 
bar  absolute.  This  calcium  exchanged  carbon  too  is  found  to  have  higher  sorption  capacity  for 
tert-butylcatechol  than  the  alumina.  Following  the  procedure  of  Example  I,  the  TBC  loading  at  5  ppmw 

so  equilibrium  TBC  in  isoprene  was  2.3  g/100  g;  at  10  ppmw  the  loading  was  2.7  g/100  g. 

Example  III 
To  demonstrate  the  capacity  and  regenerability  of  sorbents  used  in  the  process  according  to  the 

55  invention,  isoprene  containing  218  ppm  of  tert-butylcatechol  was  flowed  through  a  bed  of  51.4  g  of  sodium 
exchanged  AAC  prepared  according  to  the  general  procedure  described  hereinbefore  in  Section  B. 
Samples  of  the  effluent  isoprene  were  analyzed  to  determine  "break  through"  i.e.,  the  bed  weights  of 
conjugated  olefin  passing  through  the  bed  of  sodium  exchanged  AAC  before  the  tert-butylcatechol 
concentration  in  the  effluent  increased  to  10  ppm.  The  "breakthrough"  capacity  was  found  to  be  160  bed 

6o  weights.  The  tert-butylcatechol-containing  isoprene  continued  to  flow  through  the  sodium  exchanged  AAC 
bed  to  a  total  volume  of  504  bed  weights  after  which  the  sodium  exchanged  AAC  was  regenerated  by 
heating  to  a  temperature  of  300°C  for  16  h.  After  this,  the  bed  was  cooled  and  the  same  fresh  isoprene 
flowed  through  the  bed  again.  Breakthrough  from  this  regenerated  sodium  exchanged  AAC  was  about  75 
bed  weights.  This  may  be  compared  to  a  break  through  of  40  bed  weights  for  alumina  regenerated 

55  according  to  the  same  procedure. 
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Claims 

1.  A  process  for  the  removal  of  phenolic  polymerization  inhibitors  from  an  inhibitor-containing  liquid 
conjugated  olefin  hydrocarbon,  by  contacting  said  liquid  hydrocarbon  with  a  sorbent  material  comprising 

5  carbon,  characterized  in  that  the  sorbent  comprising  paniculate  carbon  has  previously  been  oxidized  by 
contact  with  a  highly  acidic  oxidizing  fluid  and  substantially  separated  from  said  oxidizing  liquid. 

2.  A  process  as  claimed  in  claim  1,  in  which  the  sorbent  after  separation  from  the  highly  oxidizing  fluid 
is  further  treated  in  an  alkaline  environment  with  a  compound  of  an  alkali  metal  or  of  an  alkaline  earth 
metal  or  with  an  ammonium  compound. 

10  3.  A  process  as  claimed  in  claim  2,  in  which  the  alkali  metal  is  sodium  and  the  alkaline  earth  metal  is 
calcium. 

4.  A  process  as  claimed  in  any  one  of  the  preceding  claims,  in  which  the  liquid  conjugated  olefin 
hydrocarbon  has  a  boiling  point  at  atmospheric  pressure  in  the  range  of  from  -5°  to  195°C. 

5.  A  process  as  claimed  in  any  one  of  the  preceding  claims,  in  which  the  liquid  conjugated  olefin  is  an 
is  aliphatic  diolefin. 

6.  A  process  as  claimed  in  claim  5,  in  which  said  aliphatic  diolefin  is  butadiene,  isoprene  or  a 
piperylene. 

7.  A  process  as  claimed  in  any  one  of  claims  1  to  4,  in  which  the  liquid  conjugated  olefin  is  sytrene, 
a-methylstyrene  or  divinylbenzene. 

20  8.  A  process  as  claimed  in  any  one  of  the  preceding  claims,  in  which  said  polymerization  inhibitor  is 
tert-butylcatechol  or  hydroquinone. 

9.  A  process  as  claimed  in  any  one  of  the  preceding  claims,  in  which  after  contacting  said  liquid 
conjugated  olefin  with  said  sorbent  for  a  substantial  period  of  time,  the  contacting  is  stopped,  the  sorbent  is 
heated  to  a  temperature  about  275°C  until  substantially  all  of  the  phenolic  inhibitor  is  stripped  off,  the 

25  sorbent  is  cooled  to  a  temperature  below  about  the  boiling  point  of  said  liquid  conjugated  olefin,  and 
contacting  of  said  sorbent  with  said  liquid  conjugated  olefin  is  resumed. 

10.  A  process  as  claimed  in  any  one  of  claims  1  to  8,  in  which  after  contacting  said  liquid  conjugated 
olefins  with  said  sorbent  for  a  substantial  period  of  time,  the  contacting  is  stopped,  a  stream  of  a 
non-oxidizing  gas  is  passed  over  the  sorbent  at  a  temperature  of  at  lesat  200°C  until  substantially  off  of  the 

30  phenolic  inhibitor  is  stripped  off,  the  flow  of  the  non-oxidizing  gas  is  stopped,  and  contacting  of  said 
sorbent  with  said  liquid  is  resumed. 

Patentanspriiche 

35  1.  Verfahren  zur  Entfemung  phenolischer  Polymerisationsinhibitoren  aus  inhibitorhaltigen  fliissigen 
konjugierten  Olefinkohlenwasserstoffen  durch  Inkontaktbringen  dieses  fliissigen  Kohlenwasserstoffs  mit 
einem  kohlenstoffhaltigen  Absorptionsmittel,  dadurch  gekennzeichnet,  daft  das  feinteiligen  Kohlenstoff 
enthaltende  Absorptionsmittel  zuvor  durch  Inkontaktbringen  mit  einer  hochgradig  sauren  oxidierenden 
Fliissigkeiten  oxidiertworden  ist  und  im  wesentlichen  von  dieser  oxidierenden  Flussigkeitgetrenntworden 

40  ist. 
2.  Verfahren,  wie  in  Anspruch  1  beansprucht,  worin  das  Absorptionsmittel  nach  der  Abtrennung  von 

der  hochgradig  oxidierenden  Flussigkeit  weiterhin  in  einer  alkalischen  Umgebung  mit  einer  Verbindung 
eines  Alkalimetalls  Oder  eines  Erdalkalimetalls  Oder  mit  einer  Ammoniumverbindung  behandelt  wird. 

3.  Verfahren,  wie  in  Anspruch  2  beansprucht,  worin  das  Alkalimetall  Natrium  ist  und  das 
45  Erdalkalimetall  Calcium. 

4.  Verfahren,  wie  in  einem  der  vorstehenden  Anspruche  beansprucht,  worin  der  fliissige  konjugierte 
Olefinkohlenwasserstoff  einen  Siedepunkt  bei  Atmospharendruck  im  Bereich  von  -5°  bis  195°C  aufweist. 

5.  Verfahren,  wie  in  einem  der  vorstehenden  Anspruche  beansprucht,  worin  das  flussige  konjugierte 
Olefin  ein  aliphatisches  Diolefin  ist. 

5o  6.  Verfahren,  wie  in  Anspruch  5  beansprucht,  worin  das  aliphatische  Diolefin  Butadien,  Isopren  oder 
Piperylen  ist. 

7.  Verfahren,  wie  in  einem  der  Anspruche  1  bis  4  beansprucht,  worin  das  flussige  konjugierte  Olefin 
Styrol,  a-Methylstyrol  oder  Divinylbenzol  ist. 

8.  Verfahren,  wie  in  einem  der  vorstehenden  Anspruche  beansprucht,  worin  der 
55  Polymerisationsinhibitor  Tert-butylcatechol  oder  Hydrochinon  ist. 

9.  Verfahren,  wie  in  einem  der  vorstehenden  Anspruche  beansprucht,  worin  nach  dem 
Inkontaktbringen  des  fliissigen  konjugierten  Olefins  mit  dem  Absorptionsmittel  uber  einen  wesentlichen 
Zeitraum  der  Kontakt  beendet  wird,  das  Absorptionsmittel  auf  ein  Temperatur  oberhalb  von  275°C  erhitzt 
wird,  bis  im  wesentlichen  aller  phenolischer  Inhibitor  abgetrieben  ist,  das  Absorptionsmittel  auf  eine 

so  Temperatur  unterhalb  des  Siedepunkts  des  flussiges  konjugierten  Olefins  abgekiihlt  wird  und  das 
Inkontaktbringen  des  Absorptionsmittels  mit  dem  konjugierten  Olefin  wieder  aufgenommen  wird. 

10.  Verfahren,  wie  in  einem  der  Anspruche  1  bis  8  beansprucht,  worin  nach  dem  Inkontaktbringen  des 
fliissigen  konjugierten  Olefins  mit  dem  Absorptionsmittel  uber  einen  wesentlichen  Zeitraum  der  Kontakt 
beendet  wird,  ein  Strom  eines  nicht  oxidierenden  Gases  bei  einer  Temperatur  von  wenigstens  200°C  uber 

65  das  Absorptionsmittel  gefuhrt  wird,  bis  im  wesentlichen  aller  phenolischer  Inhibitor  abgetrieben  ist,  der 
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FlulS  des  nicht  oxidierenden  Gases  beendet  wird  und  das  Inkontaktbringen  des  Absorptionsmittels  mit  der 
Flussigkeit  wieder  aufgenommen  wird. 

Revendications 
5 

1.  Procede  pour  I'elimination  d'inhibiteurs  phenoliques  de  polymerisation  d'un  hydrocarbure  liquide 
d'olefine  conjuguee  contenant  I'inhibiteur,  par  la  mise  en  contact  dudit  hydrocarbure  liquide  avec  un 
materiau  sorbant  comprenant  le  carbon  caracterise  en  ce  que  I'agent  de  sorption  comprenant  le  carbone 
particulaire  a  ete  prealablement  oxyde  par  contact  avec  un  fluide  oxydant  de  caractere  fortement  acide  et 

to  effectivement  separe  dudit  liquide  oxydant. 
2.  Procede  selon  la  revendication  1,  dans  lequel  on  traite  encore  I'agent  de  sorption  apres  sa  separation 

du  fluide  fortement  oxydant  dans  un  environment  alcalin  avec  un  compose  d'un  metal  alcalin  ou  d'un 
metal  alcalino-terreux  ou  avec  un  compose  d'ammonium. 

3.  Procede  selon  la  revendication  2,  dans  lequel  le  metal  alcalin  est  le  sodium  et  le  metal 
is  alcalino-terreux  est  le  calcium. 

4.  Procede  selon  I'une  quelconque  des  revendications  precedentes,  dans  lequel  I'hydrocarbure  liquide 
d'olefine  conjuguee  possede  un  point  d'ebullition  sous  la  pression  atmospherique  compris  dans  I'intervalle 
allant  de  -5°  a  195°C. 

5.  Procede  selon  I'une  quelconque  des  revendications  precedentes,  dans  lequel  I'olefine  conuguee 
20  liquide  est  une  diolefine  aliphatique. 

6.  Procede  selon  la  revendication  5,  dans  lequel  ladite  diolefine  aliphatique  est  le  butadiene,  I'isoprene 
ou  un  piperylene. 

7.  Procede  selon  I'une  quelconque  des  revendications  1  a  4,  dans  lequel  I'olefine  conjuguee  liquide  est 
le  styrene,  I'alpha-methylstyrene  ou  le  divinylbenzene. 

25  8.  Procede  selon  I'une  quelconque  des  revendications  precedentes,  dans  lequel  ledit  inhibiteur  de 
polymerisation  est  le  tert-butylcatechol  ou  I'hydroquinone. 

9.  Procede  selon  I'une  quelconque  des  revendications  precedentes,  dans  lequel  apres  le  mise  en 
contact  de  ladite  olefine  conjugee  liquide  avec  ledit  agent  de  sorption  pendant  un  laps  de  temps  important, 
on  arrete  la  mise  en  contact,  on  chauffe  I'agent  de  sorption  a  une  temperature  superieure  a  275°C  jusqu'a  ce 

30  que  pratiquement  tout  I'inhibiteur  phenolique  soit  elimine,  on  refroidit  I'agent  de  sorption  a  une 
temperature  inferieure  a  environ  le  point  d'ebullition  de  ladite  olefine  conjuguee  liquide  et  on  reprend  la 
mise  en  contact  dudit  agent  de  sorption  avec  ladite  olefine  conjuguee  liquide. 

10.  Procede  selon  I'une  quelconque  des  revendications  1  a  8,  dans  lequel  apres  la  mise  en  contact  de 
ladite  olefine  conjuguee  liquide  avec  ledit  agent  de  sorption  pendant  un  laps  de  temps  important,  on  arrete 

35  la  mise  en  contact,  on  fait  passer  un  courant  d'un  gaz  non  oxydant  sur  I'agent  de  sorption  a  une 
temperature  d'un  moins  200°C  jusqu'a  ce  que  pratiquement  tout  I'inhibiteur  phenolique  soit  elimine,  on 
arrete  I'ecoulement  du  gaz  non  oxydant  et  on  reprend  la  mise  en  contact  dudit  agent  de  sorption  avec  ledit 
liquide. 

40 

45 

50 

55 

60 

65 


	bibliography
	description
	claims

