
J )  

Europaisches  Patentamt 

European  Patent  Office 

Office  europeen  des  brevets 

0 1 9 4   3 8 2  

B 1  

Publication  number: 

EUROPEAN  PATENT  SPECIFICATION 

IntCI.4:  C  08  J  3/22,  C  08  L  67 /02  Date  of  publication  of  patent  specification:  15.02.89 

Application  number:  85309186.6 

Date  of  filing:  17.12.85 

(54)  Pigmented  thermoplastic  polymer  master  batch  composition. 

Proprietor:  BIP  CHEMICALS  LIMITED 
20  St.  Mary's  Parsonage 
Manchester  M3  2NL(GB) 

Priority:  20.12.84  GB  8432213 
21  .03.85  GB  8507425 

Date  of  publication  of  application  : 
17.09.86  Bulletin  86/38 Inventor:  Carter,  Moira  Anne 

1  1  Paxton  Road  Pedmore  Hill 
Stourbridge  West  Midlands  (GB) 

Publication  of  the  grant  of  the  patent: 
15.02.89  Bulletin  89/07 

Representative:  Hadfield,  Robert  Franklin  et  al 
Bowdon  House  PO  Box  20  Ashburton  Road  West 
Trafford  Park 
Manchester  M17  1RA  (GB) 

Designated  Contracting  States: 
AT  BE  CH  DE  FR  IT  LI  LU  NL  SE 

References  cited  : 
EP-A-0  114386 
DE-A-2341000 
GB-A-2125  057 

OQ 

CM 
0 0  
CO 

O  
The  file  contains  technical  information 
submitted  after  the  application  was  filed  and 
not  included  in  this  specification 

Note:  Within  nine  months  from  the  publication  of  the  mention  of  the  grant  of  the  European  patent,  any  person  may 
give  notice  to  the  European  Patent  Office  of  opposition  to  the  European  patent  granted.  Notice  of  opposition  shall 
be  filed  in  a  written  reasoned  statement.  It  shall  not  be  deemed  to  have  been  filed  until  the  opposition  fee  has  been 
paid.  (Art.  99(1  )  European  patent  convention). 

Courier  Press,  Leamington  Spa,  England. 
I l l  



EP  0  194  382  B1 

Description 

This  invention  relates  to  thermoplastic  polymer  compositions  and  more  particularly  to  compositions 
which  can  be  used  as  masterbatches  for  pigmentation  purposes,  and  to  methods  of  using  such 

5  compositions. 
Thermoplastic  polymers  such  as  those  based  on  polyethylene  terephthalate  (PET)  are  now  in  use  in 

moulding  compositions  in  the  plastics  industry,  but  being  engineering  thermoplastics  they  are  frequently 
in  use  in  relatively  small  components  and  tonnages.  It  is  therefore  convenient  to  colour  PET  compositions 
by  masterbatching  techniques  owing  to  the  low  tonnages  involved"  and  the  fact  that  "dry"  colouring  with 

10  pigments,  is  messy  can  can  lead  to  uneven  results. 
Commercial  masterbatches  are  available  which  can  be  used  to  colour  PET  compositions  but  these  have 

drawbacks  in  that 
i)  They  are  based  on  low  melting  point  polymers  which  melt  at  the  drying  temperature  for  PET  making 

it  impossible  to  dry  or  redry  polymer  once  blended. 
15  ii)  The  presence  of  low  melting  point  polymer  adversely  affects  certain  properties,  particularly  heat 

distortion  temperature  and  flammability. 
We  have  tried  to  make  masterbatches  used  on  PET  itself,  in  order  to  eliminate  any  drying  problems. 

However,  our  attempts  to  make  masterbatches  by  incorporating  high  pigment  loadings  e.g.  30  to  40%  by 
weight  into  PET  failed,  because  too  high  a  torque  was  generated  in  the  compounding  extruder. 

20  Masterbatches  containing  less  than  20%  by  weight  of  pigment  would  not  be  acceptable  because  in  use  too 
much  would  have  to  be  used  thus  adversely  affecting  the  properties  of  the  final  pigmented  composition. 

Masterbatches  based  on  low  molecular  weight  co-polyesters  are  described  in  UK  Patent  No.  1,490,320 
but  these  are  for  colouring  fibre  or  film  grade  polyesters  and  deliberately  avoid  the  use  of  PET  itself  as  the 
base  polymer. 

25  European  Patent  No  0  114  386  also  describes  colourant  masterbatches  for  PET.  In  this  patent  a 
particular  recrystallisation  exotherm  is  specified  and  the  colourant  carrier  used  is  a  mixture  of  a  linear 
polyester  of  softening  point  over  60°C  and  polybutylene  terephthalate.  The  linear  polyesters  used  have 
softening  points  well  below  that  of  PET  itself. 

We  have  now  found  that  it  is  possible  to  manufacture  extremely  useful  masterbatches  if  a  small 
30  proportion  of  other  polymer  is  incorporated  into  PET/pigment  mixture  for  masterbatching. 

Thus  according  to  the  present  invention  a  pigmented  thermoplastic  polymer  masterbatch  composition 
comprising  a  polyester  having  a  melting  point  above  200°C  and  based  on  polyethylene  terephthalate 
repeating  units  and  at  least  20  parts  by  weight  of  pigment  per  hundred  parts  by  weight  of  composition,  is 
characterised  by  a  content  of  a  second  solid  polymer  which  is  capable  of  plasticizing  said  polyester  and  is  a 

35  polycaprolactone,  a  copolymer  of  ethylene  with  an  unsaturated  carboxylic  acid  monomer  such  as  acrylic 
acid  or  a  copolymer  of  ethylene  with  an  unsaturated  ester  such  as  vinyl  acetate,  the  amount  of  said  second 
polymer  being  sufficient  to  facilitate  wetting  out  of  the  pigment  in  the  polymer  composition. 

The  second  polymer  will  generally  soften  at  a  much  lower  temperature  than  PET,  for  example  in  the 
range  50°C  to  120°C.  Preferably  also  the  second  polymer  is  one  which  will  toughen  the  resulting 

40  composition. 
Preferably  the  toughening,  plasticizing  polymer  has  a  melting  point  in  the  range  50°C  to  100°C.  One 

preferred  second  polymer  is  ethylene-acrylic  acid  copolymer.  Other  preferred  second  polymers  are 
polycaprolactones,  which  may  have  molecular  weight  of  from  200  to  100,000  although  particularly 
preferred  are  polycaprolactones  of  molecular  weights  greater  than  20,500  since  these  have  other  beneficial 

45  effects  in  PET  compositions  as  discussed  in  UK  Patent  Application  No.  2,1  25,057  A. 
The  amount  of  the  second  polymer  will  generally  be  in  the  range  2  to  20  parts  by  weight  per  100  parts 

by  weight  of  total  polymer. 
Pigment  may  be  incorporated  in  the  masterbatch  composition  in  high  loadings  eg  60  percent  by  weight 

of  total  composition.  It  is  preferred  that  the  masterbatch  contains  as  high  a  loading  as  practicable,  to 
so  minimise  dilution  of  the  composition  being  pigmented,  the  preferred  loadings  being  in  the  range  30  to  60 

percent  by  weight. 
The  masterbatch  composition  is  used  to  pigment  PET  compositions  simply  be  adding  a  minor 

proportion  of  masterbatch  to  the  composition  being  pigmented  and  blending  the  two  together,  for  example 
in  a  tumble  blender.  PET  compositions  of  the  type  described  and  claimed  in  UK  Patent  Application  No. 

55  2,125,057A  may  be  pigmented  in  this  way  but  the  masterbatch  composition  may  equally  well  be  used  in 
other  PET  compositions. 

The  invention  will  now  be  more  particularly  described  by  means  of  examples. 

Examples  1  and  2 
60  In  Example  1  a  commercial  masterbatch  containing  50%  cadmium  red  pigment  in  EVA  was  dry 

blended  at  an  addition  level  of  3%  in  a  commercially  available  PET  moulding  composition  (BEETLE  PET 
804F  ex  BIP  Chemicals  Limited).  This  was  injection  moulded  to  give  a  particular  red  colour.  In  Example  2,  a 
PET  masterbatch  comprising  63  parts  of  a  PET  of  melting  point  255°C,  7  parts  CAPA  601  P  (poiycaprolactone 
of  number  average  molecular  weight  45,000  —  50,000  and  melting  point  60%  commercially  available  from 

65  Interox  Chemicals  Ltd)  and  30  parts  cadmium  red  pigment  was  easily  compounded  on  a  Welding  Engineers 



EP  0 1 9 4   382  B1 

extruder.  A  similar  masterbatch  without  polycaprolactone  would  not  process  successfully  on  a  Welding 
Engineers  extruder.  This  was  dry  blended  at  an  addition  level  of  5%  in  Beetle  PET  804F  and  injection 
moulded  to  give  the  same  red  colour.  Properties  of  the  two  sets  of  mouldings  are  compared  below: 

Example 
1  2 

PET  804F+3%  PET  804F+5% 
commercial  masterbatch  PET  masterbatch 

/o  —  —  —  — 
Flexural  modulus  GPa  9.7  9.8 

Charpy  notched  impact  strength  KJ/m2  7.8  7.7 

is  Flammability  rating  UL94  test  at  1.5  mm  V2  V0 

Heat  deflection  temperature  °C  measured  at  1.8  MPa  203  208 

It  will  be  noted  that  the  composition  of  Example  2,  in  addition  to  being  capable  of  being  dried  if 
20  necessary  after  the  masterbatch  of  pigment  was  added  was  also  superior  in  flammability  rating  and  heat 

distortion  temperature. 

Examples  3  and  4 
A  PET  masterbatch  comprising  36  parts  of  the  same  PET  as  used  in  Example  2,  4  parts  CAPA  601  P  and 

25  60  parts  titanium  dioxide  was  compounded  successfully  on  a  Welding  Engineers  extruder.  A  similar 
masterbatch  without  polycaprolactone  would  not  process  satisfacgorily  on  the  same  extruder. 

In  Example  4,  to  give  a  particular  white  colour,  3%  of  this  PET  masterbatch  was  dry  blended  with  a 
commercially  available  PET  moulding  composition  (BEETLE  PET  102F  ex  BIP  Chemicals  Limited)  and 
injection  moulded.  In  Example  3,  for  comparison  purposes,  5%  of  a  commercial  masterbatch  (containing 

30  28%  titanium  dioxide  in  a  Universal  carrier)  was  also  dry  blended  with  BEETLE  PET  102F  and  injection 
moulded. 

Properties  of  the  two  sets  of  mouldings  are  compared  below 

Example 
35  3  4 

Pet  102F+5%  PET  102F+3% 
commercial  masterbatch  PET  masterbatch 

40  Fluxural  strength  (MPa)  140  140 

Charpy  notched  impact  strength  (KJ/m2)  6.7  7.6 

Heat  deflection  temperature  °C  measured  at  18  MPa  204  209 
45 

The  mouldings  containing  the  PET  masterbatch  showed  a  better  impact  strength  and  heat  deflection 
temperature.  Also  the  material  could  be  successfully  dried  prior  to  moulding. 

Examples  5  and  6 
50  A  PET  masterbatch  comprising  54  parts  PET  of  melting  point  255°C,  6  parts  EAA  of  melting  point  100°C, 

cadmium  orange  and  cadmium  yellow  pigment  was  compounded  successfully  on  a  Welding  Engineers 
extruder.  A  similar  masterbatch  without  EAA  would  not  process  successfully  on  the  same  extruder. 

In  Example  5  this  was  dry  blended  at  5.75%  addition  with  a  development  grade  PET  extrusion 
compound  and  test  specimens  were  injection  moulded.  For  comparison  purposes,  mouldings  were  made 

5S  from  uncoloured  extrusion  compound,  these  results  being  given  as  Example  6. 
Impact  properties  of  the  two  sets  of  mouldings  are  compared  below: 

60 

65  NB.  The  word  BEETLE  used  above  is  registered  trade  mark  of  BIP  Chemicals  Limited. 
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Example 

incl.  5.75% 
PET  masterbatch  No  masterbatch 

Charpy  face  notched  impact  strength  KJ/m2  15  15 

Charpy  edge  notched  impact  strength  KJ/m2  7  7 
10 

Charpy  un-notched  impact  strength  KJ/m2  >100  >100 

Addition  of  PET  masterbatch  to  the  development  material  had  no  detrimental  effect  on  its  impact 
behaviour,  and  also  the  material  could  be  dried  successfully  prior  to  moulding,  showing  that  the  EAA 

15  polymer  was  satisfactory  as  the  plasticizing  polymer  in  the  masterbatch. 

Examples  7  and  8—  Masterbatch  preparation 
PET  masterbatches  containing  52.25  parts  PET  of  melting  point  255°C,  2.75  parts  CAPA  601  P 

(polycaprolactone  of  number  average  molecular  weight  45,000—50,000  and  melting  point  58—  60°C 
20  commercially  available  from  Interox  Chemicals  Limited)  and  45  parts  cadmium  yellow  pigment;  and  46.75 

parts  of  the  PET,  8.25  parts  CAPA  601  P  and  45  parts  cadmium  yellow  pigment  were  both  compounded 
easily  on  a  Welding  Engineers  extruder. 

Examples  9  and  10  —  Masterbatch  preparation 
25  PET  masterbatches  containing  49.5  parts  of  PET  as  in  Examples  7  and  8  above,  5.5  parts  Ethylene  Vinyl 

Acetate  (EVA)  copolymer  (Evatane  571  of  vinyl  acetate  content  15%  by  weight  and  melt  flow  index  8, 
commercially  available  from  ICl  pic)  and  45  parts  ultramarine  blue  pigment;  and  49.5  parts  PET,  5.5  parts 
EVA  and  45  parts  titanium  dioxide  pigment  were  compounded  on  a  Welding  Engineers  extruder. 

30  Moulding  trials 
These  masterbatches  were  blended  with  a  commercially  available  PET  moulding  composition  (BEETLE 

PET  102F  ex  BIP  Chemicals  Limited)  and  test  specimens  were  injection  moulded.  Also,  in  example  11, 
uncoloured  BEETLE  PET  102F  was  injection  moulded  for  comparison  purposes. 

Results  of  tests  carried  out  on  moulded  specimens  from  Examples  7  to  11  are  given  in  the  table  below: 
35 

Example 
7  8  9  10  11  . .  

Incl.  3.3%  Incl.  3.3%  Incl.  3.3%  Incl.  4.4% 
40  PET  PET  PET  PET  No 

Masterbatch  Masterbatch  Masterbatch  Masterbatch  Masterbatch 

Tensile  strength  (MPa)  71  70  71  67  73 

45  Elongation  to  break  (%)  1.8  1.7  2.1  2.1  1.5 

Charav  notched  imDact  6.9  7.1  6.7  6.9  6.8 
strength  (KJ/m2) 

50  The  materials  containing  the  masterbatches  could  be  easily  dried  prior  to  moulding  and  there  was  no 
significant  detrimental  effect  of  the  PET  masterbatches  on  properties  of  the  moulded  test  specimens. 

Claims 

55  1.  A  pigmented  thermoplastic  polymer  masterbatch  composition  comprising  a  polyester  of  melting 
point  above  200°C  based  on  polyethylene  terephthalate  repeating  units  and  at  least  20  parts  by  weight  of 
pigment  per  hundred  parts  by  weight  of  composition,  characterised  in  that  the  composition  contains  a 
second  solid  polymer  which  is  capable  of  piasticizing  said  polyester  and  is  a  polycaprolactone,  a  copolymer 
of  ethylene  with  an  unsaturated  carboxylic  acid  monomer,  or  a  copolymer  of  ethylene  with  an  unsaturated 

60  ester,  the  amount  of  said  second  polymer  being  sufficient  to  facilitate  wetting  out  of  the  pigment  in  the 
polymer  composition. 

2.  A  composition  according  to  claim  1  in  which  the  second  polymer  has  a  melting  point  in  the  range  of 
50°C  to  120°C. 

3.  A  composition  according  to  claim  2  in  which  the  second  polymer  has  a  toughening  effect  when 
es  compounded  in  minor  proportions  with  PET. 

,2\ 
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4.  A  composition  according  to  claim  1  ,  2  or  3  in  which  the  second  polymer  is  a  polycaprolactone  having 
a  molecular  weight  in  the  range  20,500  to  100,000. 

5.  A  composition  according  to  claim  1,  2  or  3  in  which  the  second  polymer  is  a  copolymer  of  ethylene 
with  acrylic  acid  or  vinyl  acetate. 

5  6.  A  composition  according  to  any  preceding  claim  in  which  the  amount  of  said  second  polymer  is  in 
the  range  of  2  to  20  parts  by  weight  per  100  parts  by  weight  of  total  polymer. 

7.  A  composition  according  to  any  preceding  claim  in  which  the  amount  of  pigment  is  in  the  range  30  to 
60  percent  by  weight. 

8.  A  method  for  pigmenting  a  moulding  composition  comprising  a  polyester  based  on  polyethylene 
10  terephthalate  repeating  units,  by  dry  blending  said  moulding  composition  with  a  pigmented  masterbatch 

composition,  characterised  in  that  said  masterbatch  composition  is  as  claimed  in  any  of  claims  1  to  7. 

Patentanspriiche 

?5  1.  Pigmentierte  thermoplastische  Polymermasterbatchmasse  aus  einem  Polyester  mit  einem 
Schmelzpunkt  oberhalb  200cC  auf  der  Basis  von  sich  wiederholenden  Polyethylenterephthalateinheiten 
und  wenigstens  20  Gew.-Teilen  Pigment  pro  100  Gew.-Teile  der  Masse,  dadurch  gekennzeichnet,  da(5  die 
Masse  ein  zweites  festes  Polymeres  enthalt,  welches  dazu  in  der  Lage  ist,  den  Polyester  zu  plastifizieren 
und  ein  Polycaprolacton,  ein  Copolymeres  von  Ethylen  mit  einem  ungesattigten  Carbonsauremonomeren 

20  oder  ein  Copolymeres  von  Ethylen  mit  einem  ungesattigten  Ester  ist,  wobei  die  Menge  des  zweiten 
Polymeren  dazu  ausreicht,  ein  Ausschwitzen  des  Pigments  in  der  Polymermasse  zu  erleichtern. 

2.  Masse  nach  Anspruch  1,  wobei  das  zweite  Polymere  einen  Schmelzpunkt  im  Bereich  von  50°C  bis 
120°C  besitzt. 

3.  Masse  nach  Anspruch  2,  wobei  das  zweite  Polymere  eine  schlagfestmachende  Wirkung  besitzt, 
25  wenn  es  in  kleineren  Mengen  mit  PET  vermischt  wird. 

4.  Masse  nach  Anspruch  1,  2  oder  3,  wobei  das  zweite  Polymere  ein  Polycaprolacton  mit  einem 
Molekulargewicht  im  Bereich  von  20500  bis  100000  ist. 

5.  Masse  nach  Anspruch  1,  2  oder  3,  wobei  das  zweite  Polymere  ein  Copolymeres  aus  Ethylen  mit 
Acrylsaure  oder  Vinylacetat  ist. 

30  6.  Masse  nach  einem  der  vorhergehenden  Anspruche,  wobei  die  Menge  des  zweiten  Polymeren  im 
Bereich  von  2  bis  20  Gew.-Teilen  pro  100  Gew.-Teile  des  gesamten  Polymeren  liegt. 

7.  Masse  nach  einem  der  vorhergehenden  Anspruche,  wobei  die  Menge  des  Pigments  im  Bereich  von 
30  bis  60  Gew.-%  liegt. 

8.  Verfahren  zur  Pigmentierung  einer  Formmasse  aus  einem  Polyester  auf  der  Grundlage  von  sich 
35  wiederholenden  Polyethylenterephthalateinheiten  durch  trockenes  Vermischen  der  Formmasse  mit  einer 

pigmentierten  Masterbatchmasse,  dadurch  gekennzeichnet,  dalS  die  Masterbatchmasse  eine  Masse  gemalS 
einem  der  Anspruche  1  bis  7  ist. 

Revendications 
40 

1.  Composition  de  melange-mere  de  polymere  thermoplastique  pigmente  comprenant  un  polyester 
d'un  point  de  fusion  superieur  a  200°C  a  base  d'unites  recurrentes  de  poly(terephtalate  d'ethylene)  et  au 
moins  20  parties  en  poids  de  pigment  pour  100  parties  en  poids  de  composition,  caracterisee  en  ce  que  la 
composition  contient  un  second  polymere  solide  qui  est  capable  de  plastifier  le  polyester  et  est  une 

45  polycaprolactone,  un  copolymere  d'ethylene  avec  un  acide  carboxylique  insature  monomere  ou  un 
copolymere  d'ethylene  avec  un  ester  insature,  la  quantite  de  ce  second  polymere  etant  suffisante  pour 
faciliter  le  mouillage  du  pigment  dans  la  composition  de  polymere. 

2.  Composition  suivant  la  revendication  1,  dans  laquelle  le  second  polymere  a  un  point  de  fusion  de 
I'intervalle  de  50  a  120°C. 

so  3.  Composition  suivant  la  revendication  2,  dans  laquelle  le  second  polymere  a  un  effet  d'augmentation 
de  la  tenacite  lorsqu'il  est  incorpore  en  proportions  mineures  a  du  PTE. 

4.  Composition  suivant  la  revendication  1,  2  ou  3,  dans  laquelle  le  second  polymere  est  une 
polycaprolactone  ayant  un  poids  moleculaire  de  I'intervalle  de  20.500  a  100.000. 

5.  Composition  suivant  la  revendication  1,  2  ou  3,  dans  laquelle  le  second  polymere  est  un  copolymere 
55  d'ethylene  avec  I'acide  acrylique  ou  I'acetate  de  vinyle. 

6.  Composition  suivant  I'une  quelconque  des  revendications  precedentes,  dans  laquelle  la  quantite  de 
ce  second  polymere  se  situe  dans  I'intervalle  de  2  a  20  parties  en  poids  pour  100  parties  en  poids  de 
polymere  au  total. 

7.  Composition  suivant  I'une  quelconque  des  revendications  precedentes,  dans  laquelle  la  quantite  de 
60  pigment  se  situe  dans  I'intervalle  de  30  a  60  parties  en  poids. 

8.  Procede  pour  augmenter  une  composition  a  mouler  comprenant  un  polyester  a  base  d'unites 
recurrentes  de  poly(terephthalate  d'ethylene),  par  melange  a  sec  de  cette  composition  a  mouler  avec  une 
composition  de  melange-mere  pigmente,  caracterise  en  ce  que  la  composition  de  melange-mere  est 
conforme  a  I'une  quelconque  des  revendications  1  a  7. 

65 
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