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Description 

[0001]  This  invention  relates  to  a  process  for  lightening  the  color  of  resins  and  resins  produced  by  this  process. 
[0002]  Methods  for  hydrogenating  hydrocarbon  resins  to  lighten  the  color  are  well  known  and  generally  produce  a 

5  product  that  is  "water  white"  in  color.  The  aliphatic  and/or  aromatic  unsaturation  present  in  the  resin  is  partially  or 
completely  eliminated,  providing  a  product  with  improved  oxidative  stability,  UV  resistance  and  color  stability.  However, 
particularly  in  the  case  of  resins  derived  from  aromatic  feedstreams,  hydrogenation  also  alters  the  physical  properties 
of  the  resin,  which  can  make  it  less  desirable  for  use  in  products  such  as  adhesives,  caulks  and  sealants,  plastic  and 
rubber  modifiers,  and  printing  inks. 

10  [0003]  Processes  for  improving  the  color  of  "hydrocarbon  fractions"  and  hydrocarbon  resins  by  selective  hydrogen- 
ation  of  color  bodies  and  color  body  precursors  have  been  proposed.  For  example,  European  Patent  Application 
617,053  describes  a  process  for  hydrotreating  hydrocarbon  resins  in  the  presence  of  a  catalyst  that  promotes  the 
hydrogenation  of  color  bodies  without  changing  the  content  of  carbon-carbon  double  bonds  in  the  resin  or  its  physical 
properties.  A  hydrogen  pressure  of  50  psi  up  to  2500  psi  (344  -  17,235  kPa)  was  used,  and  the  preferred  catalysts 

is  were  copper  chromite  and  copper/zinc. 
[0004]  EP-A-0  389  119  discloses  a  process  for  catalytically  hydrogenating  petroleum  resin  which  contains  a  small 
content  of  halogen.  The  hydrocarbon  resin  is  prepared  in  a  solvent  which  is  contacted  with  a  sulphide  activated  catalyst 
including  oxides  selected  from  Group  VIII  metal,  an  oxide  of  Wor  Mo  and  a  basic  promoter  oxide  including  an  element 
from  Group  IA,  1  1  A,  lanthanides  or  actinides  of  the  Periodic  Table. 

20  [0005]  There  is  still  a  need  for  additional  processes  to  reduce  the  colour  of  a  resin  without  changing  its  other  desirable 
physical  characteristics. 
[0006]  According  to  the  present  invention,  there  is  provided  a  process  for  lightening  the  color  of  a  substantially  non- 
crystalline  hydrocarbon  resin  having  a  weight  average  molecular  weight  of  250-10,000,  having  carbon-carbon  double 
bonds  and  which  contains  color  bodies,  comprising  contacting  the  resin  with  hydrogen  at  a  hydrogen  pressure  of 

25  100-2000  kPa  (14.5  to  290  psi)  in  the  presence  of  a  nickel/zinc  oxide  catalyst  which  promotes  hydrogenation  of  the 
color  bodies  without  substantially  changing  the  softening  point  or  the  content  of  carbon-carbon  double  bonds  in  the 
resin. 
[0007]  The  invention  is  also  directed  to  a  process  for  preparing  a  substantially  non-crystalline  hydrocarbon  resin 
having  a  weight  average  molecular  weight  of  250-1  0,000  and  having  carbon-carbon  double  bonds  comprising  the  steps 

30  of: 

(i)  polymerizing  monomers  in  a  solvent  to  form  a  hydrocarbon  resin,  and 
(ii)  lightening  the  colour  of  the  hydrogenation  resin  according  to  the  above  described  process  whilst  the  resin 
remains  dissolved  in  the  solvent  used  for  the  polymerization. 

35 
[0008]  The  invention  provides  a  method  for  hydrotreating  normally  colored  resinous  materials  to  lighten  the  color, 
preferably  to  water  white  (less  than  Gardner  color  1  ).  Normally  measured  properties  other  than  color  are  substantially 
unchanged.  When  a  Ni/Zn  oxide  catalyst  is  used  for  the  hydrotreating  process,  the  activity  of  the  catalyst  for  color 
reduction  remains  essentially  unchanged  in  spite  of  a  high  chlorine  load.  Products  containing  these  lighter  colored 

40  resins  exhibit  properties  substantially  the  same  as  those  of  products  that  contain  untreated  resins,  while  providing  a 
more  pleasing  visual  appearance.  The  use  of  a  low  hydrogen  pressure  reduces  the  equipment  and  operating  costs 
associated  with  the  practice  of  the  process  of  this  invention. 
[0009]  The  process  of  this  invention  for  contacting  a  colored  resin  with  hydrogen  in  the  presence  of  a  catalyst  is 
subsequently  referred  to  as  "hydrotreating".  The  process  is  a  selective  hydrogenation  process,  since  the  color  bodies 

45  present  in  the  resin  are  hydrogenated  and  the  content  of  carbon-carbon  double  bonds  in  the  resin  remains  substantially 
unchanged.  Carbon-carbon  double  bonds  include  both  ethylenic  and  aromatic  double  bonds.  In  addition,  color  body 
precursors  are  not  hydrogenated  in  this  process.  In  conventional  catalytic  hydrogenation  processes,  the  color  bodies, 
the  color  body  precursors  and  carbon-carbon  double  bonds  in  the  resin  are  hydrogenated. 
[0010]  The  process  of  this  invention  can  be  used  to  lighten  the  color  of  a  wide  variety  of  hydrocarbon  resins  such  as 

so  C-9  resins,  C-5  resins,  mixed  C-9/C-5  resins,  vinyl  aromatic-modified  C-5  resins,  dicyclopentadiene  resins,  aromatic- 
modified  dicyclopentadiene  resins,  terpene  resins  terpene-phenolic  resins,  mixed  C-9/C-4  resins,  and  coumerone- 
indene  resins.  The  term  "resin"  as  used  in  this  specification  indicates  a  low  molecular  weight  synthetic  polymer  made 
by  polymerizing  unsaturated  monomers  either  thermally  or  in  the  presence  of  an  acidic  catalyst,  e.g.,  a  Friedel-Crafts 
catalyst.  These  polymers  have  a  weight  average  molecular  weight  (Mw)  of  250-1  0,000,  preferably  400-6,000,  and  most 

55  preferably  400-2,000.  The  notations  "C-5"  and  "C-9"  indicate  that  the  monomers  from  which  the  resins  are  made  are 
predominantly  hydrocarbons  having  4-6  and  8-1  0  carbon  atoms  respectively.  All  of  the  resins  mentioned  above  typically 
have  a  yellow  or  amber  color  before  treatment.  The  softening  point  of  the  resin  to  be  treated  is  not  critical,  unlike  known 
hydrogenation  processes  where  the  resinous  starting  material  is  stripped  to  obtain  a  resin  with  a  particular  softening 

2 
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point  before  hydrogenating. 
[0011]  Catalysts  useful  in  the  process  of  this  invention  are  hydrogenation  catalysts  that  are  selective  enough  in  their 
action  so  that  only  the  color  bodies  are  hydrogenated.  Color  bodies  are  highly  conjugated,  polyunsaturated  organic 
compounds  that  may  also  contain  polar  atoms  such  as  oxygen,  sulfur  and  nitrogen,  e.g.,  indoles  and  quinones.  The 

5  carbon-carbon  double  bonds  in  the  resin  are  not  substantially  hydrogenated.  Therefore  the  properties  of  the  resin  that 
are  commonly  measured,  e.g.,  softening  point,  cloud  point,  molecular  weight,  and  heat  stability,  are  also  unaffected. 
In  addition,  color  body  precursors  are  not  substantially  hydrogenated.  Color  body  precursors  are  defined  as  colorless 
materials  that  become  colored  after  aging. 
[0012]  The  catalysts  can  be  used  directly  or  can  be  carried  on  a  suitable  support  such  as  silica,  alumina,  or  carbon. 

10  Nickel/zinc  oxide  on  a  silica  support  is  most  preferred.  It  should  be  noted  that  the  selectivity  of  a  particular  catalyst  can 
be  different  under  different  processing  conditions. 
[0013]  Additional  processing  steps  such-  as  stripping  the  resin  to  a  particular  softening  point  before  hydrotreating 
and  then  redissolving,  or  stripping  the  resin  after  hydrotreating  to  a  particular  softening  point,  can  be  used.  However, 
one  of  the  advantages  of  this  invention  is  that  they  are  not  needed.  Standard  procedures  such  as  isolating  the  hydrot- 

15  reated  resin  by  stripping  and  steam  sparging,  or  neutralizing  catalyst  residues  from  the  polymerization  of  the  monomers 
used  to  make  the  resins  can  be  included.  Quenching  agents  such  as  organic  phosphites  and  reactive  diluents  such 
as  olefinic  diluents  are  not  required.  A  reactive  diluent  is  defined  as  a  diluent  that  reacts  with  the  hydrogen  or  the  resin. 
Such  diluents  are  described  in  U.S.  Patent  5,171  ,793. 
[0014]  The  temperature,  pressure,  reaction  time  and  amount  of  catalyst  used  in  the  process  of  this  invention  depend 

20  upon  various  factors  such  as  the  type  of  resin  that  is  being  treated,  the  final  color  desired  and  the  economics  of  the 
process,  e.g.,  some  catalysts  are  very  expensive  and  it  would  not  be  commercially  feasible  to  use  large  amounts.  The 
hydrogen  pressure  ranges  between  1  and  20  bar  (1  4.5  to  290  psi),  more  preferably  between  1  and  1  5  bar  (1  4.5  to  21  8 
psi),  and  most  preferably  between  1  to  1  0  bar  (1  4.5  to  1  45  psi).  The  temperature  preferably  ranges  between  1  00°  and 
300°C,  more  preferably  between  150°  and  300°C,  and  most  preferably  between  200°  and  300°C.  The  treatment  time 

25  typically  is  between  1  and  10  hours.  The  amount  of  catalyst  used  preferably  ranges  between  0.01  and  50%,  based  on 
the  weight  of  the  resin,  more  preferably  between  0.5  and  40%,  and  most  preferably  between  1  and  35%.  In  general, 
higher  reaction  temperatures  or  longer  reaction  times  are  required  if  the  weight  percent  catalyst  is  low. 
[0015]  When  the  resins  are  made  by  polymerization  of  monomers  in  a  solvent;  the  hydrotreating  process  of  this 
invention  can  be  carried  out  in  the  original  polymerization  solvent  after  the  resins  are  neutralized  and  polymerization 

30  catalyst  residues  are  removed.  The  solvent  can  be  recovered  after  the  treatment  and  recycled  in  the  process.  The 
process  can  also  be  carried  out  in  an  aromatic  or  aliphatic  solvent  solution  of  redissolved  resin,  or  the  resins  can  be 
treated  in  the  molten  state  (neat).  The  process  can  be  a  batch  or  continuous  process.  In  batch  reactions,  the  catalyst 
can  be  recycled  several  times. 
[0016]  In  the  past,  when  the  resins  to  be  hydrogenated  were  made  by  polymerizing  monomers  in  the  presence  of  a 

35  chlorine-containing  catalyst,  the  feedstocks  were  typically  dechlorinated  before  hydrogenation  to  prevent  deactivation 
of  the  hydrogenation  catalyst.  A  significant  advantage  of  the  process  of  this  invention  is  that  when  a  Ni/Zn  oxide  catalyst 
is  used,  the  catalyst  activity  for  color  reduction  remains  essentially  unchanged  despite  chlorine  loads  up  to  about  4.2%. 
At  the  same  hydrogenation  temperature  and  the  high  hydrogen  pressures  used  in  hydrogenation  processes,  the  catalyst 
would  be  poisoned  by  these  high  chlorine  loads  and  lose  its  activity. 

40  [0017]  Using  the  process  of  this  invention,  the  color  of  aliphatic  hydrocarbon  resins  is  preferably  lightened  to  less 
than  Gardner  3,  more  preferably  less  than  Gardner  1  .  The  color  of  aromatic  resins  is  preferably  lightened  to  Gardner 
5  or  less,  preferably  Gardner  3  or  less,  and  most  preferably  less  than  Gardner  1  .  The  color  of  mixed  aromatic/aliphatic 
resins  is  preferably  lightened  to  Gardner  3,  more  preferably  less  than  Gardner  1  . 
[0018]  After  hydrotreating,  an  antioxidant  is  generally  added  to  improve  heat  and  color  stability,  e.g.,  butylated  hy- 

45  droxytoluene  or  IRGANOX®  1010,  a  hindered  phenol  available  from  Ciba-Geigy,  Hawthorne,  NY,  U.S.A.  IRGANOX® 
1010  is  tetrakis[methylene(3,5-di-tert-butyl-4-hydroxyhydrocinnamate)]  methane.  The  antioxidant  is  preferably  used 
in  an  amount  of  0.05  to  1  .0%  by  weight  based  on  the  total  weight  of  the  resin. 
[0019]  The  light  colored  resins  prepared  by  the  process  of  this  invention  can  be  used  in  all  known  applications  for 
hydrocarbon  resins  and  hydrogenated  hydrocarbon  resins,  such  as  tackifiers  for  hot  melt  adhesives  and  hot  melt  pres- 

50  sure  sensitive  adhesives.  These  adhesives  can  be  used,  for  example,  in  nonwoven  products  such  as  feminine  care 
products  and  disposable  diapers,  and  in  packaging  tape  and  roadmarking  compositions.  The  light  colored  resins  made 
by  the  process  of  this  invention  can  be  used  with  a  wide  variety  of  polymers  in  these  adhesive  compositions,  for  example, 
styrene-isoprene-styrene,  styrene-butadiene-styrene,  styrene/ethylene-butylene/styrene,  ethylene/butylene/acrylate, 
and  ethylene/methacrylate  polymers,  as  well  as  styrene/butadiene  rubbers,  and  natural  rubbers. 

55  [0020]  The  Mettler  Drop  Softening  Point  (MDSP)  is  determined  using  a  modified  ASTM  D  3461  -76  method  on  the 
Mettler  FP800  thermosystem  consisting  of  the  FP800  central  processor  and  the  FP83  dropping  cell  available  from 
Mettler  Instrumentation  B.V.,  Tiel,  the  Netherlands.  The  sample  cup  used  is  a  modified  type  ME  18732  with  an  opening 
of  4.5  mm.  A  starting  temperature  of  approximately  1  5°C  below  the  expected  softening  point  is  chosen  and  a  heating 
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rate  of  3°C/min  is  used. 
[0021]  MMAP  is  the  mixed  methylcyclohexane  aniline  cloud  point,  which  is  determined  using  a  modified  ASTM  D 
611-82  (1987)  procedure.  Methylcyclohexane  is  substituted  for  the  heptane  used  in  the  standard  test  procedure.  The 
procedure  uses  resin/aniline/methylcyclohexane  in  a  ratio  of  1/2/1  (5  g/10  ml/5  ml)  and  the  cloud  point  is  determined 

5  by  cooling  a  heated,  clear  blend  of  the  three  components  until  complete  turbidity  just  occurs.  Hydrogenation  of  the 
unsaturated  portion  of  a  resin,  particularly  aromatic  unsaturation,  would  result  in  an  increase  in  the  MMAP.  In  the 
process  of  this  invention,  the  difference  between  the  MMAP  of  the  resin  before  hydrotreating  and  the  MMAP  after 
hydrotreating  is  5°C  or  less,  preferably  3°C  or  less  and  most  preferably  2°C  or  less,  indicating  that  the  content  of 
carbon-carbon  double  bonds  in  the  resin  is  essentially  unchanged. 

10  [0022]  To  determine  Gardner  color,  50  weight  percent  resin  is  mixed  with  reagent  grade  toluene  at  room  temperature 
until  it  dissolves.  The  color  of  the  resin  solution  is  determined  according  to  standard  method  ISO  4630  (also  ASTM  D 
1544-80)  on  the  LICO-200  photometer  available  from  Dr.  Lange,  Nederland  B.V.,  Kesteren,  the  Netherlands.  The  color 
values  range  from  1  to  18,  with  18  being  the  darkest.  A  color  of  less  than  Gardner  1  indicates  a  water  white  solution. 
[0023]  In  this  specification  all  parts  and  percentages  are  by  weight  unless  otherwise  noted. 

15 
Example  1 

[0024]  This  example  describes  the  hydrotreatment  of  a  C-9  hydrocarbon  resin. 
[0025]  Hercures®  A120  C-9  hydrocarbon  resin  was  dissolved  in  an  aliphatic  solvent  (35%  resin  by  weight)  and  placed 

20  in  a  fixed  basket,  stirred  autoclave.  Hercures®  A1  20  hydrocarbon  resin  is  available  from  Hercules  BV,  Middelburg,  the 
Netherlands.  The  resin  feedstock  typically  contains  styrene,  alpha-methylstyrene,  vinyltoluenes,  indene  and  alkyl-sub- 
stituted  indenes  as  reactive  compounds,  and  is  polymerized  using  a  BF3  catalyst.  A  pelleted  Ni/ZnO  hydrogenation 
catalyst  on  a  Si02  carrier  was  activated  at  250°C  under  hydrogen  and  the  evolving  water  was  removed  by  a  nitrogen 
purge.  The  activated  catalyst  (350  g)  was  then  added  to  2850  g  of  the  resin  solution  at  reaction  temperature.  The 

25  catalyst  is  Type  H10126  RS,  available  from  Katalysatorenwerke  Huls  GmbH,  Marl,  Germany.  The  hydrotreatment  was 
carried  out  at  10  x  105  Pascals  (Pa)  (10  bar  or  145  psi)  hydrogen  pressure  for  2.5  hours  at  265°C. 
[0026]  After  filtration,  the  resulting  resin  was  isolated  by  conventional  stripping  techniques,  followed  by  a  steam 
sparge  at  210°C. 
[0027]  The  hydrotreated  resin  had  a  Gardner  color  (G)  of  0.3  measured  as  50%  resin  in  toluene;  a  Mettler  drop 

30  softening  point  (MDSP)  of  125.1°C,  and  a  mixed  methyl  aniline  cloudpoint  (MMAP)  of  4°C.  The  untreated  C-9  resin 
had  a  Gardner  color  of  5.4,  a  MDSP  of  128.1°C,  and  a  MMAP  of  2°C. 

Example  2 

35  [0028]  This  example  describes  the  hydrotreatment  of  a  C-9  hydrocarbon  resin  that  was  still  dissolved  in  the  polym- 
erization  solvent. 
[0029]  The  C-9  feedstock  used  was  Hercures®  A120  hydrocarbon  resin,  available  from  Hercules  BV,  Middelburg, 
The  Netherlands.  The  resin  was  still  dissolved  in  the  polymerization  solvent  containing  about  70%  resin  and  30% 
oligomeric  oils  and  recycled,  unreacted  resin  oils.  The  low  boiling  fraction  had  already  been  removed  by  partial  distil- 

40  lation. 
[0030]  A  pelleted  Ni/ZnO  catalyst  on  a  Si02  carrier  was  used  as  the  hydrogenation  catalyst.  Before  reaction  the 
catalyst  was  activated  at  250°C  under  hydrogen,  and  evolving  water  was  removed  by  a  nitrogen  purge.  The  catalyst 
was  Type  H10126  RS,  available  from  Katalysatorenwerke  Huls  GmbH,  Marl,  Germany.  The  activated  catalyst  (350  g) 
was  added  to  2500  g  of  the  resin  solution  at  reaction  temperature.  The  hydrotreatment  was  carried  out  at  10  x  105  Pa 

45  (10  bar,  145  psi)  hydrogen  pressure  for  8  hours  at  265°C. 
[0031]  After  filtration,  the  resulting  resin  was  isolated  by  conventional  stripping  techniques,  followed  by  a  steam 
sparge  at  210°C. 
[0032]  The  resulting  resin  had  a  Gardner  color  of  0.8  measured  as  50%  resin  in  toluene  and  a  MMAP  of  3°C.  The 
untreated  C-9  resin  had  a  Gardner  color  of  5.4  and  a  MMAP  of  2°C. 

50 
Example  3 

[0033]  This  example  describes  the  hydrotreatment  of  an  aromatic-modified  C-5  hydrocarbon  resin  that  was  still  dis- 
solved  in  the  solvent  that  was  used  for  polymerization. 

55  [0034]  The  C-5  resin  used  was  Hercotac®  205  hydrocarbon  resin,  available  from  Hercules  BV,  Middelburg,  the  Neth- 
erlands.  The  resin  is  made  from  the  C-9  resin  oil  described  in  Example  1  and  piperylene  concentrate.  The  major 
components  of  the  piperylene  concentrate  were  pentenes;  (di-)cyclopentadiene;  )cyclopentadiene;  trans-pentadiene- 
1,3;  cyclopentene;  and  alkanes. 
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[0035]  The  resin  was  still  dissolved  in  the  solvent  used  for  the  polymerization  containing  about  70%  resin  and  30% 
oligomeric  oils  and  recycled,  unreacted  resin  oils/piperylene  concentrate.  The  low  boiling  fraction  of  the  polymerizate 
had  already  been  removed  by  a  partial  distillation. 
[0036]  The  catalyst  used  for  the  hydrotreatment  was  pelleted  Ni/ZnO  on  a  Si02  carrier.  Before  reaction  the  catalyst 

5  was  activated  at  250°C  under  hydrogen,  and  evolving  water  was  removed  by  a  nitrogen  purge.  The  catalyst  was  Type 
H  101  26  RS,  available  from  Katalysatorenwerke  Huls  GmbH,  Marl,  Germany.  The  activated  catalyst  (350  g)  was  added 
to  2000  g  of  the  resin  solution  at  reaction  temperature.  The  hydrotreatment  was  carried  out  at  1  0  x  1  05  Pa  (1  0  bar,  1  45 
psi)  hydrogen  pressure  for  8  hours  at  265°C. 
[0037]  After  filtration,  the  resulting  resin  was  isolated  by  conventional  stripping  techniques  followed  by  a  steam  sparge 

10  at210°C. 
[0038]  The  resulting  resin  had  a  Gardner  color  of  2.  1  measured  as  50%  resin  in  toluene,  and  a  MMAP  of  44°C.  The 
untreated  C-5  resin  had  a  Gardner  color  of  7.0  and  a  MMAP  of  39°C. 

Example  4 
15 

[0039]  This  example  describes  the  effect  of  chlorine  uptake  on  the  decolorization  activity  of  the  catalyst. 
[0040]  The  catalyst  used  was  pelleted  Ni/ZnO  on  a  Si02  carrier  and  is  available  as  Type  H10111  RS  from  Katalysa- 
torenwerke  Huls  GmbH,  Marl,  Germany.  The  same  batch  of  catalyst  (1  00  g)  was  used  for  six  successive  hydrotreatment 
runs.  In  each  run,  a  solution  of  1500  g  of  Hercures®  A101  hydrocarbon  resin  containing  416  mg/kg  chlorine  in  1500 

20  g  of  aliphatic  diluent  was  hydrotreated  in  a  fixed  bed,  stirred  autoclave  for  3-5  hours  at265°C  using  a  hydrogen  pressure 
of  1  0  x  1  05  Pa  (1  0  bar,  1  45  psi).  Hercures®  A1  01  is  a  C-9  aromatic  resin  available  from  Hercules  BV,  Middelburg,  the 
Netherlands.  During  each  run  the  decolorization  activity  was  calculated  from  8E  color  reduction.  The  chlorine  uptake 
by  the  catalyst  was  calculated  from  the  chlorine  reduction  in  the  resin.  The  results  are  shown  in  Table  1  . 

25  Table  1 
Run  No.  2  4  6 

Feed  A1  01®  C-9  aromatic  resin  1500  g  1500  g  1500g 

Aliphatic  diluent  1500  g  1500  g  1500g 

Catalyst  Ni/ZnO  100g  100  g  100  g 
Chlorine  uptake  %  1.8  3.0  4.2 

Activity  Decolorization  k(8E)  1.9  1.8  1.7 

Calculations: 
Total  color  difference  (8E)  from  Hunter  Lab  color  scale 

45 

50 

55 

Activity  (k) 

8E  =  7(8L)2+(8a)2+(8b)2 

,  /,  CO,  Wr 

Where 

CO  =  Color  at  time  =  0  (Start  of  reaction) 
Ct  =  Color  at  time  =  t  hour 
Wr  =  Weight  resin  (g) 
Wc  =  Weight  catalyst  (g) 
t  =  Time  (h) 

Ct  '  Wc  x  t 

[0041]  The  results  show  that  the  activity  for  color  reduction  k(8E)  remains  practically  unchanged  despite  chlorine 
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loads  of  the  catalyst  up  to  4.2%. 

Example  5 

5  [0042]  This  example  describes  the  hydrotreating  of  a  C-5  hydrocarbon  resin  that  was  still  dissolved  in  the  solvent 
used  for  the  polymerization. 
[0043]  The  resin  used  was  Hercures®  C  hydrocarbon  resin,  available  from  Hercules  BV,  Middelburg,  the  Netherlands. 
The  resin  was  prepared  from  piperylene  concentrate  using  an  AICI3  catalyst.  The  major  components  of  the  concentrate 
were  pentenes;  (di-)  cyclopentadienes;  trans-pentadiene-1  ,3;  cyclopentene;  cis-pentadiene-1  ,3  and  alkanes.  The  resin 

10  was  still  dissolved  in  the  polymerization  solvent  containing  about  70%  resin  and  30%  oligomeric  oils  and  recycled 
unreacted  piperylene  concentrate.  The  low  boiling  fraction  had  already  been  removed  by  a  partial  distillation. 
[0044]  The  catalyst  used  for  the  hydrotreatment  was  pelleted  Ni/ZnO  on  a  Si02  carrier,  available  as  type  H10126 
RS  from  Katalysatorenwerke  Huls  GmbH,  Marl,  Germany.  Before  reaction  the  catalyst  was  activated  at  250°C  under 
hydrogen,  and  evolving  water  was  removed  by  a  nitrogen  purge.  The  catalyst  (350  g)  was  added  to  2000  g  of  the  resin 

is  solution  at  reaction  temperature.  The  hydrotreatment  was  carried  out  at  1  0  x  1  05  Pa  (1  0  bar,  1  45  psi)  hydrogen  pressure 
for  6  hours  at  265°C. 
[0045]  After  filtration,  the  resulting  resin  was  isolated  by  conventional  stripping  techniques  followed  by  a  steam  sparge 
at  210°C. 
[0046]  The  resulting  resin  had  a  Gardner  color  of  1  .3  measured  as  50%  resin  in  toluene,  and  a  MMAP  of  99°C.  An 

20  untreated  C-5  resin  had  a  Gardner  color  of  6.3  and  a  MMAP  of  94°C. 

Example  6  (Reference  Example  -  not  in  accordance  with  the  invention) 

[0047]  This  example  describes  the  hydrotreatment  of  an  aromatic-modified  C-5  hydrocarbon  resin. 
25  [0048]  Hercotac®  205  hydrocarbon  resin  was  dissolved  in  an  aliphatic  solvent  (35%  resin  by  weight)  and  dechlorin- 

ated  by  a  conventional  method  to  prevent  deactivation  of  the  catalyst  by  chlorine.  Hercotac®  205  is  an  aromatic- 
modified  C-5  hydrocarbon  resin  made  from  the  C-9  resin  oil  described  in  Example  1  and  the  piperylene  concentrate 
described  in  Example  3,  using  an  AICI3  catalyst.  The  resin  is  available  from  Hercules  BV,  Middelburg,  the  Netherlands. 
The  catalyst  used  for  the  hydrotreatment  was  a  palladium-on-carbon  extrudate,  available  as  Type  X4560  from  Engel- 

30  hard,  Rome,  Italy.  The  catalyst  (100  g)  was  added  to  2850  g  of  the  resin  solution  at  reaction  temperature.  The  hydrot- 
reatment  was  carried  out  at  10  x  105  Pa  (10  bar,  145  psi)  hydrogen  pressure  for  4  hours  at  265°C. 
[0049]  After  filtration,  the  resulting  resin  was  isolated  by  conventional  stripping  techniques  followed  by  a  steam  sparge 
at  210°C. 
[0050]  The  resulting  resin  had  a  Gardner  color  of  4.0  measured  as  50%  resin  in  toluene,  and  a  MMAP  of  37°C.  The 

35  untreated  C-5  resin  had  a  Gardner  color  of  6.6  and  a  MMAP  of  33°C. 

Claims 

40  1.  A  process  for  lightening  the  color  of  a  substantially  non-crystalline  hydrocarbon  resin  having  a  weight  average 
molecular  weight  of  250-1  0,000,  having  carbon-carbon  double  bonds  and  which  contains  color  bodies,  comprising 
contacting  the  resin  with  hydrogen  at  a  hydrogen  pressure  of  100-2000  kPa  (14.5  to  290  psi)  in  the  presence  of  a 
nickel/zinc  oxide  catalyst  which  promotes  hydrogenation  of  the  color  bodies  without  substantially  changing  the 
softening  point  or  the  content  of  carbon-carbon  double  bonds  in  the  resin. 

45 
2.  A  process  according  to  Claim  1  ,  wherein  the  hydrogen  pressure  is  1  00-1  500  kPa  (1  4.5  to  21  8  psi). 

3.  A  process  according  to  Claim  2,  wherein  the  hydrogen  pressure  is  100-1000  kPa  (14.5  to  145  psi). 

so  4.  A  process  according  to  any  preceding  Claim,  wherein  the  catalyst  is  on  a  silica  support. 

5.  A  process  according  to  any  preceding  Claim,  wherein  the  catalyst  activity  for  color  reduction  remains  essentially 
unchanged  at  chlorine  loads  up  to  4.2%  by  weight. 

55  6.  A  process  according  to  any  preceding  Claim,  wherein  the  resin  is  an  aliphatic  hydrocarbon  resin  and  the  Gardner 
color  is  less  than  3  after  the  contacting  step. 

7.  A  process  according  to  Claim  6,  wherein  the  Gardner  colour  of  the  resin  is  5  or  less  after  the  contacting  step. 
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8.  A  process  according  to  any  preceding  Claim,  wherein  the  substantially  noncrystalline  hydrocarbon  resin  contains 
color  body  precursors  and  the  color  body  precursors  are  not  hydrogenated  during  the  contacting  step. 

9.  A  process  according  to  any  preceding  Claim,  wherein  the  resin  is  a  C-5  hydrocarbon  resin,  a  C-9  hydrocarbon 
5  resin,  a  mixed  C-5/C-9  hydrocarbon  resin,  a  vinyl  aromatic-modified  C-5  hydrocarbon  resin,  a  dicyclopentadiene 

resin,  an  aromatic-modified  dicyclopentadiene  resin,  a  terpene  resin,  a  terpene-phenolic  resin,  a  mixed  C-9/C-4 
resin  or  a  coumerone-indene  resin. 

10.  A  process  according  to  any  preceding  Claim,  wherein  the  contacting  step  takes  place  while  the  resin  is  in  the 
10  molten  state  (neat). 

11.  A  process  for  preparing  a  substantially  non-crystalline  hydrocarbon  resin  having  a  weight  average  molecular  weight 
of  250-10,000  and  having  carbon-carbon  double  bonds  comprising  the  steps  of: 

is  (i)  polymerizing  monomers  in  a  solvent  to  form  a  hydrocarbon  resin,  and 
(ii)  lightening  the  colour  of  the  hydrocarbon  resin  according  to  the  process  of  any  preceding  Claim  whilst  the 
resin  remains  dissolved  in  the  solvent  used  for  the  polymerization. 

12.  A  process  according  to  Claim  11,  wherein  the  polymerization  solvent  is  recovered  after  the  contacting  step  and 
20  recycled. 

Patentanspriiche 

25  1.  Verfahren  zur  Aufhellung  der  Farbe  eines  im  wesentlichen  nicht-kristallinen  Kohlenwasserstoffharzes  mit  einem 
Gewichtsmittelwert  des  Molekulargewichts  von  250  bis  1  0  000  und  mit  Kohlenstoff-Kohlenstoff-Doppelbindungen, 
das  Farbkorper  enthalt,  welches  das  Inkontaktbringen  des  Harzes  mit  Wasserstoff  bei  einem  Wasserstoffdruck 
von  100  bis  2000  kPa  (14,5  bis  290  psi)  in  Gegenwart  eines  Nickel/Zinkoxid-Katalysators  umfaBt,  der  die  Hydrie- 
rung  der  Farbkorper  ohne  wesentliche  Anderung  des  Erweichungspunktes  oder  des  Gehalts  an  Kohlenstoff-Koh- 

30  lenstoff-Doppelbindungen  im  Harz  fordert. 

2.  Verfahren  gemaB  Anspruch  1,  worin  der  Wasserstoffdruck  100  bis  1500  kPa  (14,5  bis  218  psi)  betragt. 

3.  Verfahren  gemaB  Anspruch  2,  worin  der  Wasserstoffdruck  100  bis  1000  kPa  (14,5  bis  145  psi)  betragt. 
35 

4.  Verfahren  gemaB  einem  der  vorhergehenden  Anspruche,  worin  sich  der  Katalysator  auf  einem  Silica-Trager  be- 
findet. 

5.  Verfahren  gemaB  einem  der  vorhergehenden  Anspruche,  worin  die  Katalysatoraktivitat  zur  Farbreduzierung  im 
40  wesentlichen  unverandert  bei  Chlorbeladungen  bis  zu  4,2  Gew.-%  bleibt. 

6.  Verfahren  gemaB  einem  der  vorhergehenden  Anspruche,  worin  das  Harz  ein  aliphatisches  Kohlenwasserstoffharz 
ist  und  die  Gardner-Farbe  weniger  als  3  nach  dem  Kontaktierungsschritt  ist. 

45  7.  Verfahren  gemaB  Anspruch  6,  worin  die  Gardner-Farbe  des  Harzes  5  oder  weniger  nach  dem  Kontaktierungsschritt 
ist. 

8.  Verfahren  gemaB  einem  der  vorhergehenden  Anspruche,  worin  das  im  wesentlichen  nicht-kristalline  Kohlenwas- 
serstoffharz  Farbkorpervorstufen  enthalt  und  die  Farbkorpervorstufen  wahrend  des  Kontaktierungsschrittes  nicht 

so  hydriert  werden. 

9.  Verfahren  gemaB  einem  der  vorhergehenden  Anspruche,  worin  das  Harz  ein  C-5-Kohlenwasserstoffharz,  ein  C- 
9-Kohlenwasserstoffharz,  ein  gemischtes  C-5/C-9-Kohlenwasserstoffharz,  ein  vinylaromatisch-modifiziertes  C- 
5-Kohlenwasserstoffharz,  ein  Dicyclopentadienharz,  ein  aromatisch-modifiziertes  Dicyclopentadienharz,  ein  Ter- 

55  penharz,  ein  Terpen-Phenol-Harz,  ein  gemischtes  C-9/C-4-Harz  oder  eine  Cumeron-lnden-Harz  ist. 

10.  Verfahren  gemaB  einem  der  vorhergehenden  Anspruche,  worin  der  Kontaktierungsschritt  stattfindet,  wahrend  das 
Harz  im  geschmolzenen  Zustand  (unverdunnt)  ist. 
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11.  Verfahren  zur  Herstellung  eines  im  wesentlichen  nicht-kristallinen  Kohlenwasserstoffharzes  mit  einem  Gewichts- 
mittelwert  des  Molekulargewichts  von  250  bis  1  0  000  und  mit  Kohlenstoff-Kohlenstoff-Doppelbindungen,  welches 
die  folgenden  Schritte  umfaBt: 

5  (i)  Polymerisieren  von  Monomeren  in  einem  Losungsmittel  zur  Bildung  eines  Kohlenwasserstoffharzes  und 
(ii)  Aufhellen  der  Farbe  des  Kohlenwasserstoffharzes  gemaB  dem  Verfahren  nach  einem  der  vorhergehenden 
Anspruche,  wahrend  das  Harz  im  fur  die  Polymerisation  verwendeten  Losungsmittel  aufgelost  bleibt. 

12.  Verfahren  gemaB  Anspruch  11,  worin  das  Polymerisationslosungsmittel  nach  dem  Kontaktierungsschritt  wieder- 
10  gewonnen  und  recycliert  wird. 

Revendications 

is  1.  Procede  pour  eclaircir  la  couleur  d'une  resine  hydrocarbonee  sensiblement  non  cristalline  ayant  un  poids  mole- 
culaire  moyen  en  poids  de  250  a  10  000,  ayant  des  doubles  liaisons  carbone-carbone  et  qui  contient  des  corps 
colores,  comprenant  la  mise  en  contact  de  la  resine  avec  de  I'hydrogene  a  une  pression  d'hydrogene  de  100  a 
2000  kPa  (14,5  a  290  psi)  en  presence  d'un  catalyseur  au  nickel/oxyde  de  zinc  qui  stimule  I'hydrogenation  des 
corps  colores  sans  changer  sensiblement  le  point  de  ramollissement  ou  la  teneur  en  doubles  liaisons  carbone- 

20  carbone  dans  la  resine. 

2.  Procede  selon  la  revendication  1  ,  dans  lequel  la  pression  d'hydrogene  est  de  1  00  a  1  500  kPa  (1  4,5  a  21  8  psi). 

3.  Procede  selon  la  revendication  2,  dans  lequel  la  pression  d'hydrogene  est  de  100  a  1000  kPa  (14,5  a  145  psi). 
25 

4.  Procede  selon  I'une  quelconque  des  revendications  precedentes,  dans  lequel  le  catalyseur  est  sur  un  support  de 
silice. 

5.  Procede  selon  I'une  quelconque  des  revendications  precedentes,  dans  lequel  I'activite  du  catalyseur  pour  la  re- 
30  duction  de  la  couleur  reste  essentiellement  inchangee  pour  des  charges  de  chlore  allant  jusqu'a  4,2  %  en  poids. 

6.  Procede  selon  I'une  quelconque  des  revendications  precedentes,  dans  lequel  la  resine  est  une  resine  hydrocar- 
bonee  aliphatique,  et  I'indice  de  coloration  de  Gardner  est  inferieur  a  3  apres  I'etape  de  mise  en  contact. 

35  7.  Procede  selon  la  revendication  6,  dans  lequel  I'indice  de  coloration  de  Gardner  de  la  resine  est  de  5  ou  moins 
apres  I'etape  de  mise  en  contact. 

8.  Procede  selon  I'une  quelconque  des  revendications  precedentes,  dans  lequel  la  resine  hydrocarbonee  sensible- 
ment  non  cristalline  contient  des  precurseurs  de  corps  colores  et  ces  precurseurs  de  corps  colores  ne  sont  pas 

40  hydrogenes  pendant  I'etape  de  mise  en  contact. 

9.  Procede  selon  I'une  quelconque  des  revendications  precedentes,  dans  lequel  la  resine  est  une  resine  hydrocar- 
bonee  en  C5,  une  resine  hydrocarbonee  en  Cg,  une  resine  hydrocarbonee  mixte  en  C5/Cg,  une  resine  hydrocar- 
bonee  en  C5  modifiee  avec  un  compose  vinylique  aromatique,  une  resine  de  dicyclopentadiene,  une  resine  de 

45  dicyclopentadiene  modifiee  avec  un  compose  aromatique,  une  resine  terpenique,  une  resine  terpenique-pheno- 
lique,  une  resine  mixte  en  Cg/C4  ou  une  resine  de  coumarone-indene. 

10.  Procede  selon  I'une  quelconque  des  revendications  precedentes,  dans  lequel  I'etape  de  mise  en  contact  a  lieu 
pendant  que  la  resine  est  a  I'etat  fondu  (non  diluee). 

50 
11.  Procede  de  preparation  d'une  resine  hydrocarbonee  sensiblement  non  cristalline  ayant  un  poids  moleculaire 

moyen  en  poids  de  250  a  1  0  000  et  ayant  des  doubles  liaisons  carbone-carbone,  comprenant  les  etapes  consistant 
a  : 

55  (i)  polymeriser  des  monomeres  dans  un  solvant  pour  former  une  resine  hydrocarbonee  et  (ii)  eclaircir  la  couleur 
de  la  resine  hydrocarbonee 
conformement  au  procede  de  I'une  quelconque  des  revendications  precedentes  pendant  que  la  resine  reste 
dissoute  dans  le  solvant  utilise  pour  la  polymerisation. 
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12.  Procede  selon  la  revendication  11  ,  dans  lequel  on  recueille  le  solvant  de  polymerisation  apres  I'etape  de  mise  en 
contact  et  on  le  recycle. 
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