JP 2004-536918 A 2004.12.9

(19) B EEHEFT (UP) 8 RIF F L EAN () SHEBLESS
153 2004-536918
(P2004-5369184)
49 AEH  FRIGE12H9E (2004, 12.9)
(51) Int.CL." Fl F—7a—F (%)
CO8L 69/00 COS8L 89/00 41002
CO8K 5/00 CO8K  5/00

EERR AWK FHREEWERE &E B R

@) HEES #FBR2003-515579 (P2003-515579) | (71) tiEE A 350023674

(86) (22) HEER EREI45FETH25H (2002.7.25) A—-74 - TFTa2Rh¥ - FU - L=
(85) BIRRSCHR L E ERL164E1 A 208 (2004.1.20) TR RRE—

(86) EFEHBEE S PCT/US2002/023588 E. 1. DU PONT DE NEMO
@7 EELHES %02003/010221 URS AND COMPANY

B7) HEAMB ERELSEF2ABH (2003.2.6) TAVHERE, TOUOILTM. v
(Bl BAEIEERES 09/912, 482 b ®=bFwhb-2AFY—F 100
(32) &5ER ERL138ETH25H (2001.7.25) 7

(33) MEEERE  KRE (S (749 REA 100060782

8L EEE EP (AT, BE, BG, CH, CY, CZ, DE, DK, EE, #EL SHE FF

ES,F1,FR, GB,GR, IE, IT,LU,MC,NL, PT, SE, SK, TR) ,CA, JP  |(72) REARE JI>v /7, ZL 42 - osi—}
TAVAEREFSOILTM1I9808Y
ANIVINY - TLYITRES4T7116

F#—A4 (%) 4)002 CF002 CG001 CGO02 CLOOZ EAD4

EE036 EHOl6 EH146 FD202 FD206
GS02

64 [RAOEN] BEERY A—RA— 3V I~v—RETEHE

(57)00 00

0000000000000 0000000000000000000000000000
0000000000000 0000000000000000000000000000
0000000000



e R ey [ s R s [y |

e e e e e e e e s |

O oOooo
O 0Oooo
O 0Oooo
O 0Oooo
O oOooo

Oo0oooooo0oU0oooooo0UooDoDoDoooo Do oDoDoDoDUo LoD oDoDoDoogogooooodg

O 0OoOooog
O 0Ooo0ooOoao
O Ooo0ooo

O
]
O
O

O
O
O
O
O

OO0 oDooo0dd0ooooooUdUoooDoDoDoooUUoUoDoDooogogoooao
Oooooooooooooooo0ooDoooooooDooooogogoooao
Ooo0ooooooo0oooooo o0 oo oDooooDooDooooogogoooao

O
O
O

]
O
O

Oo0oooogoQgg

Ooooooogdg

Oooooogogdg

OOoooooogdg

Ooooooggdg

OOooooogdg

OooOoooooQdgdg

OOoo0ooooOod

Ooo0oooogoQgdg

Ooo0oooQgodg

OoooooogoQgog

Ooooooogdg

Oo0oooogoQgdg

OoOoooooogdg

O OooOooo Ooooooggdg
O 0Oo0ooo

O
O

OooOoo0ooooQgadg

O 0Oooo

O
O
O
O
O
O
O
O

(2)

O
O
O

JP 2004-536918 A 2004.12.9

oooag

O
O
O
O
O
O
O
O
O
O
O
O
O

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

e e [ e e e e s e s s [ [ |

e e A s e e e e e s [ |

Oo0ooooooooood
Oo0oooooooooodg
OoooooogooQooooao
Oooooogogogoooao
OO0 oDooogogogoooao
Oooooooogooooao
Ooooocooooooao
Ooooooogooooao
Ooooooogooooao
OO0 oooogogoooao
OoooooooOooOoooao
Oooooocooooooao
Oooooooooooao
Ooooooogogogoooao
Oooooogogogoooao
OoooooooOooOoooOoao
Ooooocooogooooao
Oooooooooooao
Ooooooogogooooao
OoDooooogogogoooao
OO0 oDooogogooooao
Oooooooooooao
Ooooocooooooao
Oooooooooooao
Ooooooogogoooao
OO0 oDooogogoooao
Ooooocooooooao
Oooooooooooao
Ooooooogoooooao
Ooooooogogogoooao
OO0 oooogogoooao
OooooooooOoooao
Ooooocooooooao
Ooooooogooooao
Ooooooogogogooooao
OoDoooogogoooao

Ooooooooooooooo oo oDoDooooooDoDoooooooooodg
Ooooooooo0oooooo oo oDoDoooo0o oo oDoDoooooooooog

Oooooooo0ooooooooooDoooogogo-g
OOoooooo4o0ooooooogooooooogogog
OO0 o0ooDooo4dooDoooUogUoooDoooggag
Ooooooooooooooooooooogoogoadg
Oooooooo0oooooooooDoooogogogoao-g
Oooooooo0oooooooDooDoooogogaog
OOoooooo4o0ooooooogoooDoooogogaog
OO0Do0ooDooo4QgoooooogUoooDooogogg
OoooooooooooooooooooogooQgoadg
Oooooooo0ooooooooooooogogogoao-g
Oooooooo0ooDoooooooDoooogogo-g
OOoooooo4o0ooooooooooDoooogogog
OO0 ooDooo4o0ooooooUooooDoooogogaog
Ooooooooooooooooooooogoogoadg
Ooooooooo0ooooooooooooogogogoaoQg
Oooooooo0oooooooooDoooogogo-g
OOoooooo4o0oooooooooDoooogogoo-g
OOoDooDooo4o0ooDoooogogooDoooogogaog
OO0 o0oDoogog4doooDoooUUoooDoooogogadg
Ooooooooooooooooooooogoogoao-g
Oooooooo0ooooooooooooogogogao-g
Oooooooo0ooooooo0oooDoooogogog
OOoooDooo4o0ooooooooooooogogaog
OO0 o0ooDooog4doooooUogUgoooDooogogag
Ooooooooooooooooooooogoogoadg
Oooooooo0ooooooooooooogogoao-g
Oooooooo0ooooooo0oooDoooogogao-g
OOoooooo4o0oooooooooooooogogaog
OO0 ooDooo4ddoooooogUggooDoooogogag
Ooooooooooooooooooooogoogoadg
Oooooooo0ooooooooooooogoogoaog
Oooooooo0ooooooooooooogogao-g
Ooooooo4o0ooooooooooooogogog
OO0Do0ooDooo4oooooooogogooDooogogag

O Ooo0ooo
O Ooogooo
O O0Oo0gogo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo

O oOooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O oOooo
O 0Oooo
O 0Oooo
O o0Oooo
O 0Oooo
O oOooo
O 0Oooo
O 0Ooo
O o0Oooo
O 0Oooo
O oOooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O o0Oooo
O o0Oooo
O 0Oooo
O 0Oooo

)

JP 2004-536918 A 2004.

12.

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

e e [ e e e e s e s s [ [ |

e e A s e e e e e s [ |

OoOoooooooo0oooooo oo oDoooo oo oDoDooooooDoooooooooao
OoOoooooo0ooooooo oo oDoooo o0 oo oDoDooo0DooDoDooooooooao

Ooo0ooood

Ooooooood
Oooooooodg

O 0Ooo0oooao
O OooQgooao
O O0OoQgooao
O 0Oo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooao
O Ooogooao
O OooQgooao
O 0Oo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooo
O Ooogooao
O 0Oo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooo
O 0Ooo0oooao
O Ooogooao
O O0OoOgogoao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooo
O Ooogooao
O O0Oo0gooao
O 0Oo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooao
O 0Ooogoooao
O O0OoQgooao
O 0Oo0ooOooao
O 0Ooo0oooao
O 0Ooo0oooo
O oOooQgoooao
O O0OoQgooao

Oooooooogogoog
Oooooooogogog
OO0 ooooogogg
OoOooooooogogodg
Oooooooogoogog
OooooooogoQgog
Ooooooogogog
OO0 ooooogogg
OoOooooooogogod
OooooooogooQgdg
OooooooogoQgog
Oooooooogogog
OOoooooogogg
OoOooooooogooOod
OooooooogooQgodg
Oooooooogogodg
Oooooooogogog
OOoooooogogg
OO0 ooooogogog
OoooooooogoQgdg
OooooooogoQgg
Oooooooogogog
Oooooooogogg
OO0 ooooogogg
OOooooooogoQgodg
OooooooogogoQgg
OooooooogoQgog
Ooooooogogog
OO0 ooooogogg
OoOooooooogoOodg

O 0Ooo0oooo
O Ooo0oooao
O O0Oo0gooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooo
O Ooo0oooo
O O0Oo0gooao
O 0Oo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooo
O Ooo0oooo
O Ooo0gooo
O 0Oo0oo0ooao
O 0Ooo0oo0ooao
O Ooo0oooo
O Ooo0oooo
O Ooo0oooao
O O0Oo0gooao
O 0Ooo0ooOooao
O 0Ooo0oooao
O Ooo0oooo
O Oooooao
O O0Oo0gooao
O 0Ooo0oo0ooao
O 0Ooo0oooo
O 0Ooo0oooo
O Ooo0oooao
O O0Oo0ogooao
O 0Oo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooo

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
OJ
O
O

O
O
O
O
O
O
O
O
O
O
O
O
O
(]
O
O
O
O
O
O
O

OoooooogoQgogoaoQg
OoooooogQgogaoQg
Oo0oooooggogodg
OoooooooOooOgoo
OooooooogooQoogoo
OoooooogoQgogoaoQg
OoooooogQgogooQg
Oo0oooooggogog

OoOooooooogoad
Oooo0oooOgooQgaQg
OoooooogogooQg
OooooogogaoQg
Oooooogogodg
OoOooooooOoand
OooooooQgoQgad
OooooooQgogoQg
OooooogogaoQg
Oooooogogog
OO0 ooooogogdg
OooooooOogao
OooooooQgoQgaog
OooooogoQgaoQg
OooooogogaoQg
Oooooogogodg
Oooooooogoogod
OoooooooQgoQgQd
OooooogogaoQg
OooooogogaoQg
Oooooogogog
Oooo0ooooogogoad
OooooooQogoQgQd
OoooooogogoaoQg
OooooogogoaoQg
OOooooogogdg

(4)

JP 2004-536918 A 2004.

OooooooogoQgodg
OooooooogoQgg
OooooooogoQgg
Oooooooggg

[ i R
O OO
O O o
O O o
[ i Ry
O OO
O OO
O O o
O O o

O O

O O

12.

O Ooooo
O 0Ooooo

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

e e [ e e e e s e s s [ [ |

e e A s e e e e e s [ |

Oooooooo0 o0 oo oooo0 oo oDooo o0 oo oDo oo o0 oo oDooo0oo0 oo ooooooDoDoooQgooQgaoo

e [ ey e [ s [y [ |

Oooooooooooooogodg
Oooooooooooooogod
Oo0DoDoDooogog4gogoooooogd
Oo0oooooooooooood
Ooooocooooooooogodg
OooDooooooooooogodg
Oooooooooooooogod
Oo0DoDooogog4ogoooooogod
Ooooooooooooood
Oooooooooooooogodg
OooDooooooooooogodg
OooDooooooooooogodg
Oo0Doooooogoooooogd
Oo0oooooooooooood
Ooooocooooooooogod
Oooooooooooooogodg
Oooooooooooooogodg
Oo0oooooogooooooogd
OO0 oDooogog4gogoooooogod
Ooooooooooooood
Oooooooooooooogodg
OooDooooooooooogodg
Oooooooogooooooogd
OO0 oDoooogog4gogoooooogod
Oo0oooooooooooood
Oooooooooooooogodg
OooDooooooooooogodg
Oo0oooooooooooogod
OO0 ooooog4gogoooooogd
Oo0oooooooooooood
Ooooocooooooooogodg
OooDooooooooooogodg
Oooooooooooooogod
OoDooooo4gogoooooogd

OoOoo0ooood

O

O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O

oo oooooogodg

OooooogoQgoao
OooooogQgoao
OO0 ooooggogao
Oooo0oooQgoao
OooooooQgoo
OooooogoQgoao
OooooogogQgogoao
Ooooooggogao
Oooooooogoao

O
O
OJ
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
]
O
O
O
O

O oo ooooogdg

OO0 oooooogdg

Oooooooood

oo oooooogodg

Ooooooogdg

OoOoooooogdg

OOooooogdg

OoOoo0ooooOod

O
O
O

O Ooo0ooOoo
O Ooo0ooo
O Ooooo

O
O
O

O 0Ooo0oo0oooo
O Ooo0ooooao
O 0Ooo0ooooao
O O0OoQgooooao
O O0Oo0oo0oooao
O 0Ooo0oo0oooao
O 0Ooo0ooooao
O 0Ooo0ooooo
O O0O0gooooao
O 0O0OooOoooao
O 0Ooo0oo0oooao
O 0Ooo0ooooao
O 0OoOo0ooooao
O OooQgooooao
O 0OO0ooooao
O 0Ooo0oo0oooao
O 0Ooo0oo0oooao
O Ooo0ooooao
O Ooo0ooooao
O O0O0ooooao
O 0Ooo0oo0oooao
O 0Ooo0oo0oooao
O OoOo0ooooao

O
O

()

JP 2004-536918 A 2004.12.9

ugooad

oonoao

O 0OooQgooooao
O O0goooao

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

e e [ e e e e s e s s [ [ |

e e A s e e e e e s [ |

Oooooooo0 o0 oo oooo0 oo oDooo o0 oo oDo oo o0 oo oDooo0oo0 oo ooooooDoDoooQgooQgaoo

e [ ey e [ s [y [ |

Ooooooo0ooooooogooooao
Oo0ooDoooo0ooooooogog4gogooooaog
OO0 oDooo4dodoooDooogoggooooaog
Oo0oooooooooooogogooooao
Ooooocoooooooooooooao
Oooooooooooooogooooao
Oo0ooDoooo0ooooooogooooaog
Oo0DoDooo40o0ooDoDoogoggooooaog
Oo0ooooooooooooogoooooaoo
Ooooocooooooooogooooao
Oooooooooooooogooooao
Ooooooo0oooooooogooooaog
Oo0oooo40ooooooogoggooooaog
Oo0oooooooooooooooooao
Ooooocooooooooogooooaoo
Oooooooooooooogooooao
Ooooooo0oooDooooogooooao
Oo0ooDoooo0ooooooogoggogooooaog
OO0 o0Dooo40dUooDoDoogg4gooooao
Ooooocooooooooogooooao
Oooooooooooooogooooao
OooDoooo0ooooooogooooao
Oo0ooooo4o0ooooooggooooaog
OO0 o0Dooo4doooDoDoogog4gooooao
Oo0oooooooooooogooooao
Oooooooooooooogooooao
Ooooooo0ooooooogooooao
Oo0ooDoooo0ooooooo4gogooooaog
OOo0oDooo40oooDoDoogog4gooooaog
Oo0ooooooooooooogogooooaoo
Oooooooooooooogogooooao
Oooooooooooooogooooao
Ooooooo0ooooooogooooaog
Oo0oDooo40ooooDooogog4gooooaog

oo o oooooogoQgog
OO0 o oooooggg
OO0 oo ooDooogogg
Oooooooooogoogodg
oo o oooooogoQgog
oo o0 ooooogoQgg
OO0 o0 ooooogogg
OO0 oo oooooggg
Oooooooooogoogoodg
oo ooooooogoQg-g
oo o0oooooogoQgg
oo o oooooogogg
OO0 o oooooggg
Oooooooooogoogodg
oo ooooooogogog
oo o0 oooooogoQgg
oo o oooooogoQgog
OO0 o0 oooooggg
OO0 o0ooDooogogdg
Oooooooooogoogoog
oo o oooooogoQgg
oo o0 ooooogoQgg
OO0 o oooooggg
OO0 oo ooDooogogdg
Oooooooooogoogoodg
oo o oooooogoQgg
oo o0 ooooogoQgg

O0Ooo0oooo

OooooooogoQgdg
OooooogoQgdg
OO0 oooogogdg
Oooooooogogd

O0Ooo0oooao

O 0Oo0oooao

O0Oo0oo0oo0oao

O0Ooo0oooao

Oooooooo

O0Ooo0oooo

Ooooooog

O0Ooo0oooao

O oo oooog

O0Ooo0Ooooog

OO0 ogooooog

O0Oo0oo0oo0oao

OOooooooo

O0Ooo0oo0ooao

Oooooooo

OOoo0oooao

Ooooooog

O0Ooo0oooo

Ooooooog

O 0Oo0oooao

O Oo0ooooog

(6)

O 0Oo0oo0oo0oao

OoOooOooOooooo

O0Ooo0oo0oo0oao

Ooooooooo

O0Ooo0oooao

Oooooooog

O0Ooo0oooo

Ooooooog

O0Ooo0oooao

O Oo0ooooog

OoOoo0oo0ogano

Oooo0ooogo

O0Oo0oo0oo0oao

Oooooooo

O0Ooo0oooao

Ooooooog

JP 2004-536918 A 2004.

Ooooooogogog
OO0 ooooogogg
OoOooooooogoOodg
OooooooogooQgg
OooooooogoQgg
Oooooooogogog
OOoooooogogg

O0Ooo0oooo
O Ooogooo
O O0Oo0gogo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooooo
O OooOgooo
O Oogoo
O 0Ooo0ooOoo
O 0Ooo0ooOoo
O Ooo0ooo
O Ooogooo
O O0Oogoo

Oooooooog
O oo oooog
OO0 ooooog
Ooooooooo
Oooooooo
Oooooooog
O oo oooog
O 0O0ogooooog
Oooooooo
Oooooooog
Ooooooog

12.

O oo oooog

O 0o oooodg

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

e e [ e e e e s e s s [ [ |

e e A s e e e e e s [ |

O 0Oooo
O 0Oooo
O oOooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O oOooo
O oOooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo

Iy e ) [ [y |

oo ooooooogoQgg

Ooo0ooooooo0oooooo o0 oo oDooooDooDooooogogoooao

Ooooooogd
OOoooooogd
OOooooogd
OoOoo0oo0oooogod
Oooooooogod
Oooooooogd
OOooooogd
Oooooogd
OoOoo0oooood
Oooo0ooooogod
Oooooooogd
Ooooooogd
OOoooooogd
OoOoo0oooood
Oooo0oooogod
Oooooooogd
Ooooooogd
OOooooogd
Oooooogd
OoOoo0oooood
Oooooooogd
Ooooooogd

OoooooogogoaoQg
OooooogogoQg
Oooooogogdg
Ooooooooogoad
OooooooQogoQgQd
OoooooogogoaoQg
OooooogogoaoQg
Oooooogogodg
OoOooooooogoad
Oooo0oooOgooQgaQg
OoooooogogooQg
OooooogogaoQg
Oooooogogodg
OoOooooooOoand
OooooooQgoQgad
OooooooQgogoQg
OooooogogaoQg
Oooooogogog
OO0 ooooogogdg
OooooooOogao
OooooooQgoQgaog
OooooogoQgaoQg
OooooogogaoQg
Oooooogogodg
Oooooooogoogod
OoooooooQgoQgQd
OooooogogaoQg
OooooogogaoQg
Oooooogogog
Oooo0ooooogogoad
OooooooQogoQgQd
OoooooogogoaoQg
OooooogogoaoQg

OO0 ooooooogoooooog

OoooooQgogoao
OooooogoQgogoaoQg
Ooooooggogaog
Oooo0oooOoogoao
OooooooQgogoao
OooooooQgogoao
OoooooQgogoao
Ooooooggogaog
Oooo0oooOooOgoao
OooooooQgogoao
Oooooogdg

OO0 oooooogoggooooog

OO0 OoDooDoogog4gooooog

Oo0oooooooogoooooao

Oo0oooooooooooo

OO0 oooooo4gogooooog

OO0 oooooogogooooog

OO0 oDooDoogog4Qgooooog

OOo0oooooooOoooooao
Ooooooooooooao
OoDooooooooooaong
OoDooooogogooooaog
OO0 ooDoogog4ogooooaog
OOo0oooooooOoooooa.o
Oo0ooooooooooano
Oooooooogooooaog
Oooooooogooooaog
OO0 ooDooogog4ogooooaog
OO0 OooDoogog4gogooooaog
Oo0ooooooOoooooao
Ooooooooooooano
Oooooooogooooaog
OO0 ooooogog4gogooooaog
OO0 OoDoDoogog4ogooooaog
Oo0oooooooOoooooao
Ooooooooooooaog
OoDoDoooooooooaog
Ooooooogogogooooaog
OO0 oDoDoogog4gogooooaog
OOo0ooooooogoooooao
Ooooooooooooano
Ooooooooooooaog
OoDooooogogooooaog
OO0 ooDoogog4gogooooaog

Ooooooogdg

O
O
O
O
O
O
O
OJ
O
O

OOooooogdg

~
R
~

OOoo0oooood

Oooo0oooOodg

Ooo0oooQgdg

Ooooooogdg

OoOooooogdg

Ooooogoood

OoOoo0oooOodg

OooooooQgdg

JP 2004-536918 A 2004.

OOoo0ooooao
O O0Oo0Oooooao
OO0Ooo0oo0oooao
OOoo0oo0oooao
OOo0o0ooooao
OOoo0ooooao
O 0Oo0ooooao
OO0Oo0oo0oo0ooao
OO0O0oo0oo0oooao
OOoo0ooooao
OO0Oo0ooooao
O O0Oo0ooooao

Oooooogdg
OOooooogdg
Oooooogdg
OoOoo0ooooOod
OoooooQgodg
Ooooooogdg
Ooooooogdg
Oooooogdg
OoOoo0ooooOod
Ooo0oooOodg
Oooooogdg

O
O
OJ
O
O
O
O
OJ
O
O
O

[N
N

Ooooooogdg

O
O

OO0 oooood

OOooooogdg

10

20

30

40

50



(8)

go0ooooouoouooouoooooooao
Oo0oo0o0ooooooooooocoooogooo
Oo0ooooouooDuooouoooooooao
Oo0o0Oooooooooooocoooogoo
goo0oogooud
Oo0ooooouoouooouoocuoooooao
O0oo0o0oooooooooooooooogo
Oooo0oogogouoobuooougouogoouoooog
go0ooooouoouooouoooooooao
Oo0oo0o0ooooooooooocoooogooo
Oo0ooooouooDuooouoooooooao
Oo0o0Oooooooooooocoooogoo
goo0oogooud
Ooo0O0oo0oOooao
O0oo0o0oooooooooooooooogo
Oooo0oogogouoobuooougouogoouoooog
go0ooooouoouooouoooooooao
Oo0oo0o0ooooooooooocoooogooo
Oo0ooooouooDuooouoooooooao
OO
goo0oogooud
Ooo0ogad
[

%1
[
[ N
: 18588 AN (451 B
[
[
[
[ NIy BZP
[
[ Eoxz)b BP
L MRS RER)- (n-A2F), n-F))) TODTM
[
[ ULEERIRIY TTP
[ AFTUEE n-TFIV NBS
[
[
[ * 3EORMEOREY
[ FM-OZLY VIS BT ATV DB 410C
[ "
[ ** 15mmHg DOREETF
[
O
goo0oogooud

ogooad

(]
O
O

OoOoo0o0oood
OOoo0ooood
OOoo0ooood
O0Ooo0oooogod
OO0Oo0ooood
O0Ooo0o0oood
OOoo0oood
OOoo0oooodg
OO0Ooo0ooood
OO0Oo0ooood
O0Ooo0o0oood
OOoo0ooood
OOoo0ooood
O0Ooo0ooood
O0Oo0ooood
O0Ooo0Oo0oood

O 0Ooo0ooOoo
O Ooo0ooo
O OooOooo
O Ooogoo
O O0OoOgoogog
O O0Ooo0ooOoo
O 0Ooo0ooo
O Ooooo
O Oooo

O
O
O

ST R
(g2

182
154
547
368
341

O
O
>

JP 2004-536918 A 2004.

O

O O
O o
O O
O O
O O

O 0Ooogo
O 0ooo
O Oooo
O Oooo
O Oooo

PR CLHRk )
(®)

306
255

414

410*

223"

O
O
O
O
O
O

O Oooo

O 0ooo

O 0Ooo0oooao
O 0Ooo0oooo
O Ooo0oooo
O O0Oo0gooao

O 0Oooo

O Oooo

12.

O

O Oooo

O Oooo

10

20

30

40



L T T e T e T e T s T e T s T s T s T e T e T s T e T s B e T s O T T e T e R e R

OoooooooQgdg

K

Oooooogoogdg

(= Y, 7 I

Oooooogogdg

OoOoooogoood

OOoo0oo0oo0ooao
OoOoo0ooooaoo

%2

RS AS S

BZP
BP
TODTM
TTP
BZP
BP

TODTM

NBS
NBS
TODTM

(9

FRLAIDER X

20.0
20.3
20.6
19.8
30.1
29.6
30.3
30.0
20.9
20.9
10.0

JP 2004-536918 A 2004.12.9

ugboobooouoboobobouoboooboooboobooboobooaod
oooooooobooooboooooooobDbooocooooooobDbooOooo
gboooboooobooboobooboooboooboobobooboooan
ooooooooooooooooooboobooocooooooboboobooOobon
gooobooogoboooboobooboboogoboobobod

10

20

30



L T e T e T e T e T s T e T s T s B e T e T e T e T e T e T e T e T e T e T e T T e T e T e B

Ooooooo0ooooooo0ooDooooooooao
Ooooooo0oooooooo0DooDooooooooao
Oo0oooooo0oooooo4o0DooDoooogogoooao
Oo0oDooodUoooDoDooUo4dooDooogogogogoooao
Ooooooooooooooooooooooooao

Oo0oooooooooodg

O oOooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O oOooo
O oOooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O oOooo
O 0Oooo
O 0Ooo
O o0Oooo
O 0Oooo
O oOooo
O 0Oooo
O 0Ooo
O o0Oooo
O 0Oooo
O oOooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo

(10) JP 2004-536918 A 2004.12.9

#3

M Tg(C) T'(C). T'w(0) T2(C). T’w(C)
(1 EE ML) AH' (J/g) AH' (J/g) AH(J/g) AW (J/g)
(IEEMZ)  (QEEmME)  AEERHE) Q2 EBENEY

1 (BZP/20) 348 123.7,19.8 194.8, 14.6 121.7,182 197.5,14.8
2 (BP/20) 31.9 105.8,18.2 194.0,15.0 132.4,18.6 201.2,124
3 (TODTM/20) 434 150.6,18.2 2145,154 142.1,214 215.6,25.9
4 (TTP/20) 43.9 156.3,104 207.7,9.7 120.3,18.9 208.4,20.8
5 (BZP/30) 16.6 103.7,15.7 183.8,11.4 111.9,14.0 185,129

6 (BP/30) 10.8 746,221 182.7,13.6 122.8,11.9 183.1,12.1
7 (TODTM/30) 43.6 153.7,18 216.2,17.8 145.3,20.3 215,208

8 (TTP/30) 26.9 133,16.7 203.8,13.5 123.9,16.8 203.3,16.9
9 (NBS/10) 57.6 160.4,18.7 215.6,185 1325,24.7 215.0,25.8
10 (NBS/21) 55.7 162.0,14.8 216.2,15.4 145.8,23.3 215.9,25.0
11 (TODTM/10) 68.0 1712,93 2154,7.7 167.1,6.3 215,105

* DSC EETl: NBS ZSEAMCHITT 285 ET 5. NBS AMENEERIEU CHAT IR EDORAAR,
Tg RPN BEIObEBINS,

Ooooooooogogooo
OoooooogoQgg
Oooooooggg
OO0 oooooggg
OoooooooQgodg
OooooooogooQgodg
OooooooogoQgg
OoooooogoQgg
OO0 oooooggg
OoooooooQgodg
OooooooogooQodg
OooooooogQgdg
OooooooogoQgdg
Oooooooggdg
OO0 ooooogogdg
OooooooogoQodg
OooooooogoQgdg
OooooooogoQgg
OoooooogoQgg
OO0 ooooogogdg
OooooooogoQgodg
OooooooogoQgdg
OooooooogoQgg
OoooooogoQgg
OO0 ooooogogg
Ooooooodgdg
Ooo0oooogoQgg
OooooogQgg
OooooogoQgdg

Oooooooog
O oo oooog
O 0O0ooooog
Ooooooooo
Oooooooo
Ooooooog
O oo oooog
OO0 ogooooog
O O0Oo0oo0oooao
O 0Ooo0oo0oooo
O Ooo0ooooao
O 0Ooo0ooooao
O O0OoQgooooao
O O0Oo0OooOoooao
O 0Ooo0oo0oooao
O 0Ooo0ooooao
O 0Ooo0ooooo
O O0O0gooooao
O 0O0OooOoooao
O 0Ooo0oo0oooao
O 0Ooo0ooooao
O 0OoOo0ooooao
O OooQgooooao
O 0OO0ooooao
O 0Ooo0oo0oooao
O 0Ooo0oo0oooao
O Ooo0ooooao
O Ooo0ooooao
O O0O0ooooao
O 0Ooo0oo0oooao
O 0Ooo0oo0oooao
O OoOo0ooooao

[ |
O d

Oooooogogdg

O
O
(]
O

O
O
O
O
O
O

OooOooooodgadg

OoooooogoQgdg

OoooooogQgdg

Oo0oooogoQgdg

O0Ooo0oooao

Ooooooggdg

O 0Oo0oooao

10

20

30

40

50



Ooooooooo0oooooo o0 ooDoooo0o oo oDooooDooDoDooooooooodg
e e e e e e s e I A

Oooooooogogoao
OO0 oooooogogogao

OO0 00O ooo4o0oDoDoooo oo ooDoDooogooooodg
e e e e e e s s e
OO0 o0oooOoooo0ooDoooo o ooDoooooooooofdg

oo o ooooogogoo
oo oooooogogooo
OO0 o ooooogogoo
OO0 ooooDooogogogo
Oooooooooogogooo
oo oooooogogoo
OO0 oooooogogoo
OO0 o ooooogogoo
OO0 ooooooogogoo
Oooooooooogoogooo
oo o ooooogogoo
OO0 o ooooogogogoo
OO0 o0 ooooogogoo
OO0 o0ooooogogoo
OooooooooogogooOoao
oo oooooogogogoo
OO0 oooooogogogoo
OO0 oooooogogooo
OO0 oooooogogoo
OO0 o0ooDooogogoogao
Ooooooooogogoo
oo o oooooogogoo
OO0 oooooogogoo
OO0 o0 ooooogogoo
OO0 oo oDooogogogoo
Ooooooooogogoo
oo o ooooogogoo
OO0 oooooogogoo
OO0 oooooogogoo
OO0 ooooDooogogogo
Ooooooooogogooo
OO0 oooooogogoo
oo oooooogogogoo
OO0 o0 ooooogogoo
OO0 o ooDooogogoao

Oooooooooodg
oo ooooooogodg

Oo0ooooooogoooooo

Ooooooooooooaog
OO0 ooDooogog4gogooooaog
OO0 oDoDoog4ogooooaog
OOo0oooooooooooao
Ooooooooooooao
OoDooooooooooaog
OO0 ooooogogooooaog
OO0 oDoDoog4ogooooaog
OOo0oooooooOoooooao
Ooooooooooooao
OoDooooooooooaong
OoDooooogogooooaog
OO0 ooDoogog4ogooooaog
OOo0oooooooOoooooa.o
Oo0ooooooooooano
Oooooooogooooaog
Oooooooogooooaog
OO0 ooDooogog4ogooooaog
OO0 OooDoogog4gogooooaog

Oooooogdg

Ooooooggdg
OO0Oo0oo0ooogod
O0Ooo0Oo0oood
Ooo0oo0oood
Ooo0ooood
OO0oo0ooood
OO0Oo0oo0ooogod
O0Ooo0Oo0oood
Ooo0oo0oood
OoOoo0oood
OoOoo0ooood
OO0oOo0oooogod
O0Ooo0Oo0oood
Ooo0Ooo0o0oood
Oo0o0o0ooood
OOoo0ooood
OO0O0Oo0oooogod
OO0Oo0oooogod
O0Ooo0o0oood
Oo0oo0ooood
OoOoo0ooood
OoOoo0oooogod
OO0Oo0oooogod
O0Ooo0o0oood
Oo0oo0oood
OoOoo0ooood
OoOoo0ooood
OO0Oo0oooogd
O0Ooo0Oo0oood
OoOoo0ooood
OoOoo0ooood

(11)

Ooooooooogooao
OoooooooQgooao
OooooooogoQgooao
Oooooooogoggooao
OO0 oooooogoggogoao
Ooooooooogooao
OooooooooQgooao
Oo0ooooooQgooao
OO0 oooooogogooao
OO0 oooooogoggogogoao
Ooo0ooooooogooao
Ooooooooogooao
OooooooooQgooao
Oooooooogogooao
OO0 ooooooggogoao

JP 2004-536918 A 2004.

12.

O Oooooo
O Ooo0oooao

10

20

30

40



L T e T e T e T e T e B e B s T e B |

oo ooooooQgogooo
OO0 ooooooQgogooo
OO0 oooooogogogooo
OO0 oooDooogogogoao

F il

15(0.14dL/g)
16(0.144dL/g)
17(0.2dL/g)

Oooooooooogooao
Ooooooooogoooao

[ |

O OooOooo
O Ooooo
OO oo
O 0ooo
O 0Oooo
O Oooo
O Oooo
O Oooo
O 0Ooo
O 0Oooo
O Oooo
O Oooo
O Oooo
O 0O oo
O 0Oooo
O Oooo
O Oooo
O Oooo
O 0O oo
O 0ooo
O Oooo
O Oooo
O Oooo
OO oo
O 0ooo
O 0Oooo
O

Tg(C)
(1 B H &)

59.8
71.8
715

O d
O d

(12)

#4
T'(C). T'a(0)
AH' (/g) AH'.(J/g)
(1EBME (1 EEmZ)
134.8,26 217.3,24.8
152.4,205 219.1,19.8
158.3,25.2 222,252

JP 2004-536918 A 2004.12.9

T’(C).
AW’ (J/g)
1 W BE%A)

168.7,28.0
170.7,27.9
171.4,27.3

T?.(C)
AH*(J/g)
(2 BB )

217.3,302
219.7,282
220.7,26.9

O

O

ooooooao
ooooooaon

goboboooaoao
ooooooao
gooooboogao

10

20



JP 2004-536918 A 2004.12.9

(13)

= S B g
B A =0

86T ‘991C 8YT TILI 6'CCT L'91T 8'LT9TLI €S SST'0 4 T
8T TLIT 8T 6'TLI Y IC Y1 YT1T 6'EET S19 €270 ST €T
TLTT'¥CT TSI EE9T 671 °S'LTT 65'9C ‘S'IST wu €220 01 (44
LT 8'SIT 0'ST ‘6'TLT SYT€0CT L'ST ‘€8'6Z1 8'8S 6020 ST |14
TYT991¢ YT TILI 0'ST‘L'9TC 8'9C V'EET 9% 9%1°0 SPl 0T
T TLIC L'9T ‘5891 v'¥C ‘8'91¢ 067 ‘81C1 r'ey 910 01 61
0'ST‘oLIT S'€TY'T91 SET9LIT €61 ‘991 6'LL 910 S 81
(gl E 18l 2) (& EE 1) (gl E E 1) Gl E 1 1) Gy B = 1)

@/0" Hy @/’ Hv @D HY @/ Hy ) @rp)

Q)L (0),L Q)M.L Q)L 3L Al ®Dd %EEO 0d B2E

S T T T S S N N N N N VN N VN VN N N N T T B |

50

oooooooooboooboooooooobobooboooooooobooOoDOOonb



I s e e e [ e o s [y I |

oo o0oooDoooogogoooooo
OO0 o0oooDoooggogooooo
OO0 0o oDoooggogogogoooao

OO ooo4o0 oo oooo oD oo oDoooOo4o0ooooog
OO0 00O ooo4o0oDoDoooo oo ooDoDooogooooodg
e e e e e e s s e
OO0 o0oooOoooo0ooDoooo o ooDoooooooooofdg

I [y |
O 0Ooogooog
[ Y |
OO ogogog
I [y |
I [y |
[ |
O Ooogogoog
OO ogogog
I [ |
I [y |
I [ |
[ Y |
OO ogogog
I [y
I [ |
I [ |
O 0OoogogooQg
O Ooogogoog
OO ogogog
I [ |
I [y |
I [ I |
O Ooogogoog
OO ogogog
O 0oo0oogoo
Iy |
I [ |
O Ooogogoog
O O ogogog
I [ |
I [y |
I s [ |
O OoogogooQg
OO ogogog

Ooooooooooooogod

Oooo0oooQgdg

Oooooooo0ooooooooooooao

O Ooooo

Oooooooooooooogogooooao
OOooooooooooooo4gooooaog
OO0 oDoDoooooooDooogdgooooaog
Oooooooooooooogogooooao
Ooooooooooooooogooooao
Oooooooooooooogogooooo
Oooooooooooooo4gooooaog
OOo0ooooo4ogooDoooog4gooooaog
Oooooooooooooogogooooao
Oooooooooooooo4gogooooao
Oo0ooooooooooooo4gogooooao
Oooooooooooooo4gooooaog
OOo0oooooo0ooooooog4gooooaog
Oo0ooooooooooooogogooooao
Oooooooooooooogogooooao
Oooooooooooooo4gogooooog
Oooooooo0oooooo4gogooooaog
OOo0oooooo0ooooooo4gooooaog
OO0 oDoooooooDoDooogogdgooooaog
Oooooooooooooogogooooao
Oooooooooooooo4gogooooao
Oooooooooooooogogooooaog
Oooooooo0ooooooog4gooooaog
OO0 ooDoooooooDooog4dgooooaog
Oooooooooooooogogooooao
Oooooooooooooo4gogooooao
Oooooooooooooogogooooaog
Oo0ooooooooooooo4gooooaog
OOo0ooooo4ooooDooo4dgooooaog
Oooooooooooooogogooooao
Oooooooooooooogogooooao
Oooooooooooooo4gogooooog
OOooooooo0ooooooogooooaog
Oo0ooooo4ogoooDooog4gooooaog

O
O
OJ
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
OJ
O
O

OOoo0ooooao
OOoo0ooooao
OO0Oo0ooooao
OO0Ooo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooao
OOoo0ooooao
O O0Ooo0ooooao
OO0Ooo0ooO0oo0ooao
OOoo0oo0oooao
OOoo0ooooao
OOoo0ooooao
O Ooo0ooooao
OO0Oo0oo0oo0ooao
OOoo0oo0oo0ooao
OOoo0ooooao
OOoo0ooooao
O Ooo0ooooao
O 0O0o0OooOoooao
OOoo0oo0oo0ooao
OOoo0ooooao
OOoo0ooooao
O Ooo0ooooao
O O0Oo0ooooao
OOoo0oo0oo0ooao
OOoo0ooooao
OOoo0ooooao

(14)

O

|

JP 2004-536918 A 2004.

O
O
OJ
O
O
O
O
OJ
O
O
O

OoOoo0oooo
O0Oo0oooo
O0Oo0Oo0ooao
O0Ooo0ooaoo
OoOoo0oooaoo
OoOoo0oooao
O0Oo0oooo

12.

10

20

30

40



T e T e T e T e T e T e T e T e T e D e R

[

(15)

%6
200CIZ BT SSP EFRH ARG e FLAVBETFIV
(F§FD (dL/g) DHEE%
1.0 0.218 34
31 0.237 2.6
5.0 0.245 1.8
220 0.287 PEARE

JP 2004-536918 A 2004.12.9

10



L T e T e T e T e T e T s T T T e T e T s T e T e T e T e T e T e T e T e B e R T e T e T e T e T e R e T e B e

ugbooobooodoboado

—
<
—
«
N
=
o
S
<
&
S
g

(16)

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

{19) World Intel al Property O
International Bureau

(43) International Publication Date
6 February 2003 (06.02.2003)

PCT

{10) International Publication Number

WO 03/010221 Al

C08G 64/40

(51) International Patent Classification’:

{21) International Application Number:  PCL/US02/23588

{22) International Filing Date: 25 July 2002 (25.07.2002)

(25) Filing Language: Linglish

(26) Publication Language: Linglish

(30) Priority Data:
09/912,482 25 July 2001 (25.07.2001) US

{71) Applicant: E.I. DU PONT DE NEMOURS AND COM-
PANY |US/US|; 1007 Market Street, Wilmingron, DE
19898 (US).

(72) Inventor: GOCHANOUR, Craig, Robert; 116 Gregg
Drive, Wilmington, DL 19808 (US).

{74) Agent: SIEGELL, Barbara, C.. ILL. Du Pont De
Nemours and Company, Tegal Patent Records Center,

4417 Lancaster Pike, Wilmingion, DE 19805 (US).

(81) Designated States (national): CA, IP.

(84) Designated States rregional): European palent (AT, BE,
BG, CII. CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, IE, IT.
LU, MC, NL, PT, SE, SK, TR).

Declarations under Rule 4.17:

—  as lo the idenlity of the inventor (Rule 4.17(i}) for the fol-
lowing designations CA, JP, Furopean patent (4T, BF, BG,
CH, C¥, C7, DF. DK, EF. ES. FI. FR, GB. GR, IF, IT, L.,
MC.NL, PT, SE. SK, TR)
as Lo applicant’s eniitlement (o apply for and be granied a
pateat (Rute 4.17(ii)) for the following designations CA, JP,
Kuropean patent (AT, BE, BG, CIi, CY, CZ, DE, DK, E
FS. FI.FR, GB. GR, IF, IT, LU, MC_ NI, PT, SE. SK. TR)

—  asto the applicant’s eniiflement io claim the priority of the
earlier application (Rule 4.17(iii)} for all designations

Published:
—  with iniernaional search report

For nvo-letier codes and other abbreviations, refer to the “Guid-
ance Notes on Codes and Abbreviations" appearing ai the begin-
ning of each regular issue of the PCT Gazetie,
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PROCESS FOR THE PREPARATION OF CRYSTALLINE
POLYCARBONATE OLIGOMERS
FIELD OF THE INVENTION
This invention concerns a process for the preparation of semicrystalline

polycarbonate oligomer compositions from amorphous polycarbonate oligomer
compositions in the presence of 1) a fugitive plasticizer which acts as a temporary
crystallization-rate enhancing agent and/or ii) a particulate nucleating agent. The
semicrystalline compositions produced are useful as starting materials for the
production of high molecular weight polycarbonate by solid state polymerization.
TECHNICAT BACKGROUND OF THE INVENTION

High molecular weight polycarbonate is a valuable engineering resin
useful for producing many objects, especially clear sheeting, compact recording
discs and housings for electronic equipment. There are a number of ways this
resin can be produced. The most common industrial method is the interfacial
polymerization method in which bisphenol-A and phosgene are reacted in a
heterogeneous mixture of water and methylene chloride. Although this process
produces the desired high molecular weight polymer, there are disadvantages
associated with it. Phosgene is extremely toxic and hence results in safety
concerns. In addition the use of methylene chloride raises environmental
concerns. Finally, the polymer produced by this method contains residues of
sodium chloride which are produced by neutralization of sodium hydroxide used
to dissolve bisphenol-A in water. This impurity is undesirable in some
applications and is difficult to remove. A second method used to produce
polycarbonate is the melt polymerization of bisphenol-A and diphenyl carbonate.
This process requires the removal of the condensation by-product from the viscous
polymer melt. The high temperatures required to achieve low viscosity can lead to
degradation of the polycarbonate polymer. A final method known for producing
polycarbonate is solid state polymerization. This type of polymerization is widely
practiced for the production of polyethylene terephthalate resin for containers. In
this process a low or moderate molecular weight polymer is produced and isolated
as a solid material such as chips, particles, granules, or powders. Particles of
controlled size and shape are most desirable. The polymerization of this solid
material is accomplished by heating it to a temperature below its melting
temperature with a heated inert gas. The solid state polymerization is thus carried
out at lower temperature, which reduces the degradation problem. Before this
final step of the solid state polymetization is carried out, the starting materials
must be crystallized. For polycarbonate this step is known to be very difficult

JP 2004-536918 A 2004.12.9
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because of the slow crystallization rate of polycarbonate. Although technologies
for crystallization of polycarbonate have been desctibed, all of these technologies
have serious drawbacks associated with them.

European Patent No. 0 864 597 discloses a process for the solid state
polymerization of polycarbonate oligomer under an atmosphere of a swelling
solvent gas or under a stream of a poor solvent gas. The process is applied to
either amorphous oligomer particles or powdets or to semicrystalline particles or
powders. The process does not include a separate crystallization step and hence
does not allow one to control the conditions under which crystallization occurs.
The swelling solvent gas or poor solvent gas is present throughout the process
along with a second inert gas. Since this mixed gas stream will also contain
condensation by-products that must be removed during the solid state
polymerization, the required constant presence of swelling or poor solvent gas
complicates the gas handling requirements of this process, especially if the gas is
recycled. Suitable swelling solvents listed include aromatic hydrocarbons, e.g.
benzene and substituted benzenes; ethers, e.g. tetrahydrofuran and dioxane; and

ketones, e.g. methyl ethyl ketone. Suitable poor solvent gases listed include cyclic -

hydrocarbons, straight chain or branched saturated hydrocarbons, and unsaturated
hydrocarbons.

U.S. Patent No. 5,191,001 discloses a process for the production of
polycarbonate by solid state polymerization of an intimate mixture of oligomeric
polycarbonates. The oligomers to be used in this process have a particular
endgroup composition. Although crystallization is a required step for this process,
the authors do not disclose any particular crystallization technology. A number of
general schemes of possible applicability to many polymers are included. The
only crystallization method applied is the well-known solution procedure where a
semicrystalline powder is prepared by solvent removal from a solution of the
oligomers in methylene chloride.

U.S. Patent No. 5,717,056 discloses a method for preparing a
polycarbonate comprising the steps of (a) converting a precursor polycarbonate to
an enhanced crystallinity precursor polycarbonate, and (b) polymerizing in the
solid state. Converting the precursor polycarbonate to an enhanced crystallinity
precursor polycarbonate entails contact at above 110°C with a basic compound.
Specific basic compounds listed include alkali metal hydroxides,
tetraalkylammonium hydroxides, tetraalkylammonium carboxylates,
tetraalkylphosphonium hydroxides, and tetraalkylphosphonium hydroxides. The
preferred basic compounds are tetramethylammonium maleate and
tetraethylammonium hydroxide. The procedure described to produce this

JP 2004-536918 A 2004.12.9
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enhanced crystallinity precursor polycarbonate involves contact of polycarbonate
particles with a solution containing this basic compound followed by a thermal
treatment.

European Patent No. 0 848 030 discloses a process for crystallizing a
polycarbonate prepolymer comprising dissolving it in a solvent at elevated
temperatures, then cooling the solution to effect crystallization. Preferred solvents
are aromatic compounds which form solutions of a concentration of 20-90%
polycarbonate. The crystalline product produced is then shaped into the form
desired for solid state polymerization. This shape is then dried to volatilize the
solvent. This process requires many steps to produce the desired crystallized
product.

Japanese Patent Heisei 93 178979 discloses a process for the manufacture
of aromatic polycarbonate by solid phase polymerizing crystalline polycarbonate
prepolymer characterized in that intermediate polymer that has been solid phased
is treated with a crystallization solvent and then subjected again to solid phase
polymerization.

It is well known that polycarbonate can be crystallized by exposure to
solvents such as acetone. U.S. Patent No. 5,214,073 discloses a method for
preparing a porous crystallized polycarbonate oligomer or prepolymer. In one
process described an amorphous polycarbonate oligomer is slurried with acetone
to produce the crystallized polycarbonate oligomer. The large amorphous
particles that are charged to the acetone bath break up into a very fine powder
during the crystallization process. A second process described consists of the melt
extrusion of the prepolymer melt into a stirred volume of acetone. This also
produces a very fine crystallized powder. Both powders are dried before being
subjected to the solid state polymerization. A very fine powder is often not
desirable in solid state polymerization because of difficulties associated with
material handling.

SUMMARY OF THE INVENTION

Provided herein is an improved method for crystallization of polycarbonate
for polycarbonate production by solid state polymerization.

This invention provides a process for the preparation of crystalline
polycarbonate oligomer compositions from amorphous polycarbonate oligomer
compositions comptising the steps of

a) preparing a mixture of the amorphous polycarbonate oligomer with :

i) a fugitive crystallization enhancing agent, and/or
ii) a high melting particulate polymeric nucleating agent
b) forming this mixture into a shape desired, and

JP 2004-536918 A 2004.12.9
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¢) crystallizing this mixture at a temperature above its glass transition
temperature.

Step a) of the above process can be carried out by first producing the
oligomeric polycarbonate by contacting a bisphenol with a diaryl carbonate in the
melt, in the presence of a suitable catalyst, and then mixing that oligomer with 1) a
fugitive crystallization enhancing agent, and/or ii) a high melting particulate
polymeric nucleating agent. Another method for first producing the oligomeric
polycarbonate is by interfacial polymerization of a dihydroxyaromatic compound
in the presence of phosgene in solution in the presence of an acid acceptor and an
amine as a catalyst. If the fugitive crystallization enhancing agent is used, it can
also be mixed with the monomers before oligomerization by either method.

DETAILED DESCRIPTION OF THE INVENTION

The invention is a method for the crystallization of polycarbonate
oligomers which are used in the production of high molecular weight resin by solid
state polymerization.

The difficulties in crystallizing polycarbonate prior to solid state
polymerization are related to the slow development of crystallinity in this polymer.
The time required to obtain the maximum level of crystallinity in polycarbonate is
much longer than for other polymers. The crystallization rate found for
polycarbonate oligomer is greater than that of high molecular weight polycarbonate
but it is still very low compared to other polymers, such as polyethylene
terephthalate, of similar molecular weight, i.e., it exhibits much longer
crystallization times. Two factors are the source of the low crystallization rate of
polycarbonate. One is related to chain mobility and the high Tg of polycarbonate.
Upon cooling from melt, the crystallization rate of polycarbonate increases with
decreasing temperature as the driving force for crystal formation, or supercooling,
increases. The increase in supercooling is however counteracted by a decrease in
mobility as Tg is approached. This understanding leads one to suppose that
crystallization rate could be increased by adding a plasticizer that lowers Tg
without greatly affecting Tm. This strategy is not desirable since the high Tg of
polycarbonate is a very desirable product attribute. This problem is solved by the
incorporation of a fugitive crystallization agent. The fugitive crystallization agent
is present during operations where it is required, i.e., particle formation and
crystallization, but is chosen so that it is sufficiently volatile that it can be removed
during solid state polymerization.

The fugitive crystallization agent used in the process of the present
invention is described as “moderately volatile” or fugitive in that it can be
essentially completely removed during subsequent solid state polymerization of the

JP 2004-536918 A 2004.12.9
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(21)

crystallized oligomer particle by volatilization. Thus, it must have a sufficiently
high vapor pressure under solid state polymerization conditions. Crystallization
agents with an excessively high vapor pressure are not desirable since they rapidly
escape during particle formation from the melt. This leads to problems such as
bubble formation, foaming, and contamination of the working environment by the
volatile component. The moderately volatile, fugitive crystallization agents usable
in the present invention are characterized by a molecular weight greater than

150 g/mole and less than about 600 g/mole. Examples are known plasticizers such
as alkyl esters of fatty acids, phthalates, mellitates and materials meeting the
above-stated requirements but not normally thought of as plasticizers such as
benzophenone and biphenyl. The fugitive crystallization agent is normally present
in a concentration of about 5% to about 30% by weight.

The second factor limiting crystallization rate is nucleation. It is generally
known that the rate of growth of crystallization can be accelerated in polymers by
the addition of a nucleating agent. Examples of commonly used nucleating agents
include inorganic oxide materials such as talc, or organic salts such as sodium
benzoate. These materials suffer from a common weakness in that they require the
addition of a foreign substance, essentially an impurity, to the polycarbonate resin
to be produced. In many applications this adversely affects the end use properties
of the resin.

Disclosed herein is a process for nucleating the polycarbonate oligomer by
the addition of a nucleating agent which is prepared from polycarbonate or other
condensation polymer. This invention provides a nucleating agent that is effective
in increasing the rate of crystallization but is not a foreign substance since it will
ester interchange with the polycarbonate when the polymer is melted after solid
state polymerization. An example of such a nucleation agent is a high melting
semicrystalline polycarbonate. This material is prepared by extended annealing at
high temperature and thus is easily obtained from the product of a solid state
polymerization process. This material is either formed into a powder and then
annealed or annealed in particle form and then ground to a fine powder, which is
used as the nucleating agent.

The method comprises the steps of first forming the appropriate mixture of
polycarbonate oligomer with the desired additives. If a fugitive crystallization
agent is used, the combination of oligomer plus fugitive crystallization agent may
be formed in a number of ways. It is possible to combine oligomer with the
fugitive crystallization agent prior to particle formation; e.g., the fugitive
crystallization agent is mixed with the oligomer preferably in the melt state or
perhaps as a solid prior to particle formation. It is possible to avoid the mixing

h

PCT/US02/23588

JP 2004-536918 A 2004.12.9



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

(22)

WO 03/010221 PCT/US02/23588

15

20

25

30

35

process by performing the oligomerization in the presence of the fugitive
crystallization agent. The fine powder nucleating agent is added to oligomer melt
or to a melt consisting of the oligomer and the fugitive crystallization agent. This
mixture can then be formed into particles that will have an enhanced crystailization
rate. After a mixture of amorphous polycarbonate with either a crystallization
enhancing agent and/or a high melting particulate polymeric nucleating agent is
prepared it can be formed into a desired shape in several ways. Particle formation
can be carried out through a number of processes such as prilling, pastillization and
strand cutting. The particle formation and erystallization processes can be carried
out as separate steps, for example by quenching the formed particle to an
amorphous glassy state and subsequently reheating above the glass transition
temperature of the mixture to crystallize, although it is preferred to do these
procedures as a single step. This single step process can be done, for example, by
using a heated turntable or using a Rotoformer® pastillator with a heated belt, as
disclosed in US 5,633,018. In this technology, a melt or plasticized melt is formed
into particles which are held at an appropriate temperature for crystallization, thus
combining crystallization and particle formation into a single step. Crystallization
occurs at a temperature below the melting temperature and above the Tg of the
mixture, generally close to the temperature of maximum crystallization rate. The
semicrystalline particles formed can then be solid state polymerized. For example,
the particles are heated at 180°C to 250°C under a flow of inert gas or under
vacuum to increase molecular weight. The fugitive crystallization agent is chosen
so that it can be essentially completely removed during the subsequent solid state
polymerization step. The fugitive crystallization agent is initially present during
solid state polymerization and may have a second beneficial effect of increasing
solid state polymerization rate. Diffusion of the fugitive crystallization agent and
volatilization result in a high molecular weight material free of the fugitive
crystallization agent and hence having the required high Tg of polycarbonate.
The efficacy of a particular additive can be judged in a number of ways.
The rate of crystallization of the polycarbonate oligomer can be characterized by
monitoring the change in particle properties when the particle is subjected to the
desired crystallization conditions. It is also convenient to characterize the
crystallization using standard laboratory tests. DSC, differential scanning
calorimetry, is used to determine crystallization rates and crystallization
temperatures. This is a widely available technique whose use is well known in the
crystallization field. The crystallization temperature is measured by cooling, or
heating, at a fixed rate. Heating was done at a rate of about 20°C/min and cooling
at a rate of about 10°C/min. When crystallization occurs, an exothermic peak is
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detected at some temperature. For materials with very slow crystallization rates no
peak is observed on cooling. As the crystallization rate is increased, a peak will
appear. The position of this peak is 2 measure of crystallization rate. On cooling
the peak will appear at higher temperature, i.e., with less supercooling, for
materials with increased crystallization rate. A similar experiment can be
conducted with a material that is first quenched to the glassy state. Upon heating, a
crystallization peak occurs and the temperature at which this peak occurs will
increase as the crystallization rate is increased.

The molecular weight of polycarbonate oligomers has been measured using
the intrinsic viscosity measured by Forced Flow Viscometry using a Viscotek
Forced Flow Viscometer Model Y-900. The solvent system used was methylene
chloride. For samples with high crystallinity we found that it was necessary to use
50/50 wt% trifluoroacetic acid / methylene chloride. The intrinsic viscosity
measured in this mixed solvent can be translated to an intrinsic viscosity measured
in methylene chloride by use of a correlation between the intrinsic viscosities in the
two solvent systems developed using polycarbonates that are soluble in both
systems.

EXAMPLES
Preparation of Polycarbonate Oligomers

The polycarbonate oligomers used were prepared by melt polymerization
of diphenyl carbonate and bisphenol A in a stirred vacuum autoclave. Phenol was
removed as the condensate from the polymerization. The molecular weight
achieved was controlled by the time, temperature, and vacuum obtained. For
example, the reactor was charged with 4.39 moles bisphenol A and 4.81 moles
diphenyl carbonate along with an aqueous solution containing 0.08 grams boric
acid, 0.12 grams tetramethyl ammonium hydroxide, and 0.1 grams sodium
bicarbonate. A polycarbonate of intrinsic viscosity 0.135 dl/g was obtained from
amelt polymerization which was held at a maximum temperature of 240°C and a
vacuum of 15 mm Hg for 30 min.

Comparative Bx #1
Crystallization of Polycarbonate Oligomer

Amorphous particles of a polycarbonate oligomer of intrinsic viscosity
0.149 dV/g were formed by slowly dripping oligomer melt onto a turntable surface
which is cooled with water to maintain a temperature near room temperature. The
particles were optically clear, consistent with an amorphous structure. A DSC
trace of this sample showed a clear glass transition at 109°C. There was no
crystallization exotherm present on heating and no melting transition was
observed (AHg 0.1 J/g). No crystallization peak was observed upon cooling from
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the melt. Thus this sample did not crystallize on the time scale of the DSC
measurement.

A group of the amorphous particles were placed into a vacuum oven that
was preheated to 165°C.  After 5 min at this temperature the appearance of the
particles changed. They became slightly translucent indicating that crystallization
had begun. The appearance of the particles continued to change with an increase
in transhucency with increasing time. After 30 min. it was determined that the
appearance of the particles was no longer changing and the particles were
removed from the oven. A DSC thermogram of these particles showed no
crystallization peak on heating but there was a large crystal melting transition with
peak melting temperature of 217°C and a heat of fusion of 31.1 J/g indicating that
crystallization had occurred over the 30 min time period at 165°C.

Examples #1-11
Crystallization of polycarbonate oligomer / Fugitive crystallization agent mixtures

Two samples of polycarbonate oligomer having intrinsic viscosities of
0.135 dl/g and 0.151 d/g were prepared by melt polymerization. These samples
were combined to produce a larger batch. The resulting oligomer was mixed with
a series of fugitive crystallization agents. The description of these fugitive
crystallization agents and their physical properties are given in Table 1. The
composition of the mixtures prepared is given in Table 2.

Table 1

Fugitive Crystallization =~ Abbreviation ~Molecular Literature
Agent Weight Boiling
(g/mole)  Temperature (°C)

‘benzophenone BZP 182 306
biphenyl BP 154 255
tri-(n-octyl,n-decyl) TODTM 547 414
trimellitate
tritolyl phosphate TTP 368 410%
n-butyl stearate NBS 341 : 223%%

* mixture of three isomers. Boiling temperature of tri-o-cresol phosphate is
410°C.
#* reduced pressure of 15 mm Hg
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Table 2.
Fugitive Cryst. Agent  Weight % Cryst. Agent

BZP 20.0
BP 20.3
TODTM 20.6
TTP 19.8
BZP 30.1
BP 29.6
TODTM 30.3
TTP 30.0
NBS 20.9
NBS 20.9
TODTM 10.0

Approximately 1 gram of the oligomer / fugitive crystallization agent
mixture was placed in a vial which was flushed with nitrogen. The mixture was

then heated under nitrogen in an oven at 250°C for 5 min. Following this heating

period, the mixture was removed from the oven and mixed well. The cooling rate

following the preparation of the sample was not controlled. A DSC thermogram

was recorded for each sample to determine the effect on crystallization

temperature (Tc), glass transition temperature (Tg), and melting temperature

(Tm). The results of this analysis are given in Table 3.

Tg (°C)
Example # (Ist heat)
#1 (BZP/20) 34.8
#2 (BP/20) 31.9
#3 (TODTM/20)  43.4
#4 (TTP/20) 43.9
#5 (BZP/30) 16.6
#6 (BP/30) 10.8
#7 (TODTM/30)  43.6
#3 (TTP/30) 269
#9 (NBS/10) 57.6

#10 (NBS/21) 55.7%
#11 (TODTM/10)  68.0

Table 3.
o, ThCo 10,
sl i) amly AHZ, (I/g)
(Lst heat) (I/g) (1stheat)  (1stcool)
123.7,19.8 194.8, 14.6 121.7,18.2
105.8,18.2 194.0, 15.0 132.4,18.6
150.6,18.2 214.5,154 142.1,214
156.3,10.4 207.7,9.7 120.3,18.9
103.7,15.7 183.8,11.4 111.9, 14.0
74.6,22.1 182.7,13.6 122.8,11.9
153.7,18 216.2,17.8 145.3,203
133,16.7 203.8,13.5 123.9,16.8
1604, 18.7 215.6, 18.5 132.5,24.7
162.0,14.8 216.2,154 145.8,233
171.2,9.3 215.4,7.7 167.1,6.3

9

T2, (°C)
AHZ,
(J/g) (2nd heat)
197.5,14.8
201.2,12.4
215.6,25.9
208.4,20.8
185,12.9
183.1, 12.1
215,208
203.3, 16.9
215.0,25.8
215.9,25.0
215,10.5
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* crystallization of NBS oceurs on cooling below room temperature in the DSC experiment.
This does not affect the ability of NBS to function as an effective plasticizer but does yield a Tg
which appears higher than expected.

For Examples 1-11 the glass transition temperature was depressed from
the value of 105°C which is found for the oligomer without additives. In addition
the melting point was depressed to a much smaller extent. The desired increase in
crystallization rate was found for each sample, since in each case we saw a
crystallization peak both on cooling and heating indicating that crystallization was
sufficiently rapid to occur during the heating and cooling cycles. An exception
oceurred for Example 11 where the increase in crystallization rate resulted in an
observable crystallization peak on heating but none during cooling. Thus it had
the smallest crystallization rate of these examples. In contrast the unmodified
polymer did not show a crystallization peak on heating or cooling, indicating it
had a smaller crystallization rate than Examples 1-11.

Example 12

Preparation of Polycarbonate Nucleating Agent
Amorphous polycarbonate particles were prepared as described in

comparative Example 1. The intrinsic viscosity of the oligomer used to prepare
these particles was 0.141 d/g. The particles were crystallized in a vacuum oven
at 165°C for 37 min. These samples were then solid state polymerized in a 2 inch
diameter glass solid state polymerization device. The samiple was heated with a
flowing stream of nitrogen gas. The particles were heated with a nitrogen flow of
50 Vmin. The temperature of the particles was measured using a thermocouple
positioned within the particle bed. The temperature was held at 190°C for 1 hour
followed by 24 hours at 200°C. A DSC of this sample showed an elevated
melting temperature of 264°C. The heat of fusion was 62 J/g.

A portion of this sample was ground using a Spex CertiPrep® 6750
Freezer/Mill in which the sample is immersed in liquid nitrogen during the
grinding process. The sample was ground for at least four two minute cycles.

The finest particles were segregated by sieving through a 400 mesh screen.
Example 13

A mixture was prepared consisting of 0.5% by wt of the polycarbonate
nucleating agent described in Example 12, 10% n-butyl stearate, and the
remainder polycarbonate oligomer of intrinsic viscosity 0.124 dl/g. This mixture
was heated in an air oven at 245°C. The ingredients were well mixed by repeated
stirring and then slowly poured into a room temperature aluminum pan to form
particles of about 25 mg mass. A DSC thermogram was recorded for this material
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L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

(27) JP 2004-536918 A 2004.12.9

WO 03/010221 PCT/US02/23588

25

30

35

under the same conditions used for Examples 1-11. The maximum temperature of
the DSC program was 245°C. The glass iransition temperature on the first heat
was found to be 45°C. A crystallization exotherm with a magnitude of 25.2 J/g
occurred at 127.4°C. This was followed by a melting transition of magnitude
22.8 J/g with peak melting temperature of 209.4°C. Upon cooling at 10°C/min,
the sample crystallized at 163.4°C with a heat of crystallization of 22.7 J/g. The
second heating showed a glass transition at 60°C and a melting transition at
210.5°C with an enthalpy of 24.5 J/g. The crystallization temperature on cooling
was substantially higher than those recorded for samples consisting only of
polycarbonate oligomer and n-butyl stearate.
Comparative Example 14

The mixture of polycarbonate oligomers described in Examples 1-11 was
used to prepare a mixture consisting of 2% talc, 10% n-butyl stearate and the
remainder polycarbonate oligomer. Talc is a well known nucleating agent used in
polyesters and other polymers. The sample was prepared in a manner analogous
to that described for Example 13. The DSC thermogram for this sample had a
first heat Tg of 59°C and a first heat crystallization temperature of 140.4°C with a
heat flow of 27.1 J/g. The first heat melting occurred at 214.8°C with an enthalpy
0f21.6 J/g. On cooling crystallization occurred at 164.3°C with a heat flow of
21.5 I/g. The second heat Tg occurred at 46°C and melting occurred at 215°C
with an enthalpy of 22.2 J/g. The effect of 2% talc was very similar to that of
0.5% polycarbonate nucleating agent. The polycarbonate nucleating agent has the
advantages that a much smaller amount of material was required and a foreign
material was not added to the polycarbonate matrix since the nucleating agent was
chemically identical to the material in which it was dispersed.
Examples #15-#17

Three samples were prepared using polycarbonate oligomer of varying
molecular weight. For Example 15 an oligomer with intrinsic viscosity 0.14 dl/g
was used. For Example 16 an oligomer with intrinsic viscosity of 0.144 dl/g was
used. For Example 17 an oligomer of intrinsic viscosity 0.2 dI/g was used. Each.
was mixed at a level of 89.5 wt% with 0.5 wt% of the polycarbonate nucleating
agent described in Example 12, and 10 wi% n-butyl stearate. The samples were
prepared following the procedure described in Example 13. DSC thermograms
were obtained for each sample. The maximum temperature in the DSC program
was 245°C. The results obtained are shown in Table 4.
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Table 4
Example # TeCe) TLeo, (0 T2, (°0), 124, (°C)
(istheat) Apl g AHly AH2, (T/g) AHZ, (Vg)
(1st heat) {I/g) (1st heat) (Lst cool) (2nd heat)
#15 (0.14 dV/g) 59.8 134.8, 26 217.3,24.8 168.7,28.0 217.3,302
#16 (0.144 dlig) 71.8 1524, 205 219.1,19.8 170.7,27.9 219.7,28.2
#17(0.2 di/g) 715 158.3,25.2 222,252 171.4,273 220.7,26.9

10

In each of these examples the presence of the polycarbonate nucleating
agent resulted in an increase in crystallization rate beyond that expected for the
combination of polycarbonate oligomer and plasticizer alone.

Examples #18-# 24

A series of polycarbonate oligomer / polycarbonate nucleating agent /
plasticizer mixtures were prepared using the methods described for Example 13.
The polycarbonate nucleating agent was prepared using the method of
Example 12. Butyl oleate (BO) was used as the plasticizer. All samples
contained 0.5 wt% polycarbonate nucleating agent. The results are shown in
Table 5.

JP 2004-536918 A 2004.12.9
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Example 25

A Jarge sample of composition identical to Ex. #24 was prepared by
mixing the ingredients at room temperature. The mixture was used to feed a
16 mm Prism® twin screw extruder, using a general purpose screw configuration
with a screw speed of 100 1pm. The extruder has five heated zones, four along the
barrel (Z-1 to Z-4) and a fifth at the exit (Z-5). The temperatures of the zones
were set to Z-1 = 115°C, Z-2 = Z-3 = 215°C and Z-4 =218 and the exit heater Z-5
=235°C. In this apparatus, the molten material exits through small cylindrical tip
with outside diameter 51 mils and inside diameter 23 mils. The feed rate is
adjusted so that the molten mixture flows as a series of drops:(of approximate
weight 20 mg). The drops fall onto a heated surface where they are held
isothermally to crystallize. This is done using a rotating turntable. The turntable
has a 12 inch flat steel surface which is heated to a desired temperature. The
rotation of the turntable carries the particle to a point where it is removed. To
minimize temperature variations, the rotating plate is covered be a second plate
about one inch above it which is also heated. There is a small opening in the top
plate to allow drops to reach the surface. The airgap between the tip and the l
rotating surface is very small, typically less than one inch, and is within the
temperature controlled region. In this Example, the temperature of both plates
was controlled at 120°C. The rotation rate was set to result in a residence time of
80 sec. The particles were initially clear (amorphous) but became opaque
(crystalline) during the residence time. The particles were sufficiently hard after
crystallization that they could be transported through a vacuum driven pick-up
tube without deformation. The crystalline nature of the particles was confirmed
by DSC. A crystallization peak was not observed during the first heat. A crystal
melting transition occurred at 216.5°C with a heat of fusion of 23.4 J/g. By
comparing this data to the data for Example 24 we can see that essentially
complete crystallization occurred on the turntable.
Example 26

The method described for Example 25 was used to prepare crystallized
particles from a mixture consisting of 0.5 wt% polycarbonate nucleating agent
prepared following Example 12, 10 wt% butyl oleate, and the remainder
polycarbonate of intrinsic viscosity 0.146 dl/g. The extrusion conditions and
particle collection conditions were the same as those used in Example 25. The
DSC thermogram of these crystallized particles showed a melting temperature of
216.9°C and a heat of fusion of 24,9 J/g.

The particles produced were solid state polymerized under flowing
nitrogen (50 I/min) in a two inch diameter column at a particle temperature of
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200°C. After an SSP time of 24.5 hours an intrinsic viscosity of 0.277 dl/g was
found indicating that molecular weight growth had ocourred.
Example 27

The particles described in Example 26 were solid state polymerized using
a program consisting of a 2.5 hour segment at 170°C with a nitrogen flow rate of
200 Vmin followed by SSP at 200°C for 22 hours. Intermediate samples were
removed after 1, 3, and 5 hours at 200°C. In addition to measurement of intrinsic
viscosity, the plasticizer content was measured using a method based on a ratio of
peak areas in the C13 NMR spectrum recorded in deuterated methylene chloride.
The starting material contained 10% butyl oleate plasticizer. The following
results, shown in Table 6, demonstrate that both molecular weight growth and
plasticizer removal occurred during solid state polymerization.

Table 6
SSP Time at 200°C | Intrinsic wt % butyl oleate
(hours) Viscosity (dl/g)
1.0 0.218 34
31 0.237 2.6
5.0 0.245 1.8
22.0 0.287 not measurable
15
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CLAIMS
What is claimed is:

1. A process for the preparation of crystalline polycarbonate oligomer
compositions from amorphous polycarbonate oligomer compositions comprising
the steps of

a)  preparing a mixture of the amorphous polycarbonate with at
least one of:
i) a fugitive crystallization enhancing agent
ii) ahigh melting particulate polymeric nucleating agent
b)  forming this mixture in a shape desired, and
c)  crystallizing this mixture at a temperature above its glass
transition temperature.

2. A process for the preparation of crystalline polycarbonate oligomer
compositions from amorphous polycarbonate oligomer compositions comprising
the steps of:

a)  producing the oligomeric polycarbonate by contacting a
bisphenol with a diaryl carbonate in the melt, in the presence of
a suitable catalyst and contacting that mixture with i) a fugitive
crystallization enhancing agent, and/or ii) a high melting
particulate polymeric nucleating agent;

b)  forming this mixture in a shape desired, and

c)  crystallizing this mixture at a temperature above its glass
transition temperature.

3. The process as recited in Claim 1 or Claim 2 wherein the amorphous
polycarbonate oligomer is mixed with a fugitive crystallization enhancing agent in
the absence of a high melting polymeric nucleating agent.

4. The process as recited in Claim 1 or Claim 2 wherein the fugitive
crystallization enhancing agent has a molecular weight between 150 g/mole and
600 g/mole.

5. The process as recited in Claim 1 or Claim 2 wherein the fugitive
crystallization enhancing agent is selected from the group consisting of fatty acid
esters, phthalates, mellitates, benzophenones and biphenyls.

6. The process as recited in Claim 1 or Claim 2 wherein the fugitive
crystallization enhancing agent is present at 3-40 weight percent.

7. The process as recited in Claim 1 or Claim 2 wherein the fugitive
crystallization enhancing agent is present at 5-30 weight percent.
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8. Ineprocess as recited m Claim 1 or Claim 2 wherein the amorphous
polycarbonate oligomer is mixed with a high melting polymeric nucleating agent
in the absence of a fugitive crystallization enhancing agent.

9. The process as recited in Claim 1 or Claim 2 wherein the nucleating
agent is prepared from a crystallized condensation polymer.

10.  The process as recited in Claim 8 wherein the nucleating agent is
prepared from a crystallized polycarbonate oligomer.

11. The process as recited in Claim 8 wherein the nucleating agent is
prepared from a crystallized polyester.

12.  The process as recited in Claim 8 wherein the nucleating agent is
prepared from a crystallized polyamide.

13. The process as recited in Claim 1 or Claim 2 wherein the nucleating
agent consists of particles smaller than 50 mesh.

17
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