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Description 

This  invention  relates  to  pitches  which  are  excellent  as  starting  materials  for  the  production  of  carbon 
fibers. 

5  At  present,  carbon  fibers  are  produced  mainly  from  polyacrylonitrile  as  the  starting  material.  However, 
polyacrylonitrile  as  the  starting  material  for  carbon  fibers  is  disadvantageous  in  that  it  is  expensive,  tends 
not  to  retain  its  fibrous  shape  when  heated  for  stabilization  and  carbonization  and  is  carbonized  in  a  low 
yield. 

In  view  of  the  above,  there  have  recently  been  reported  a  number  of  methods  for  producing  carbon 
w  fibers  from  pitch.  In  cases  where  pitch  is  used  as  the  starting  material  for  producing  carbon  fibers,  it  is 

expected  to  obtain  carbon  fibers  at  a  low  cost  since  pitch  is  inexpensive  and  may  be  carbonized  in  a  high 
carbonization  yield  of  as  high  as  85  —  95%.  However,  carbon  fibers  obtained  from  pitch  raise  a  problem  that 
although  they  have  higher  tensile  modulus,  their  tensile  strength  is  poorer  than  those  obtained  from 
polyacrylonitriie.  If,  thus,  there  is  found  a  method  for  solving  the  problem  and  further  improving  the 

15  pitch-derived  carbon  fibers  in  tensile  modulus,  such  a  method  will  render  it  possible  to  produce  carbon 
fibers  having  high  tensile  strength  and  high  tensile  modulus  at  a  low  cost  from  pitch. 

There  was  recently  reported  a  method  for  producing  carbon  fibers  having  improved  tensile  modulus 
and  tensile  strength,  which  comprises  heat  treating  a  commercially  available  petroleum  pitch  to  obtain  a 
pitch  containing  optically  anisotropic  liquid  crystals  called  "mesophase",  providing  the  pitch  containing 

20  the  mesophase  as  a  precursor  pitch  (such  a  pitch  in  the  melt  spinning  step  being  hereinafter  referred  to  as 
"precursor  pitch"),  melt  spinning  the  precursor  pitch,  infusibilizing  (making  infusible)  the  melt  spun  pitch 
and  then  carbonizing  or  further  graphitizing  the  pitch  so  infusibilized  (Japanese  Laid-open  Patent 
Application  No.  49—19127). 

However,  whether  or  not  pitch  may  form  liquid  crystals  therein  depends  on  various  factors.  In  addition, 
25  the  resulting  liquid  crystals  will  greatly  depend  for  their  structure,  softening  point,  viscosity  and  other 

physical  properties  on  the  type  of  starting  pitch.  The  above-indicated  Japanese  Laid-open  Patent 
Application  deals  with  a  method  for  producing  a  pitch  containing  the  mesophase  (hereinafter  referred  to  as 
'mesophase  pitch'),  which  is,  in  effect,  a  precursor  pitch  to  be  subjected  to  conventional  process  steps  to 
produce  carbon  fibers.  However,  this  document  does  not  refer  to  anything  about  a  starting  pitch  for 

30  producing  a  mesophase  pitch  of  good  quality  therefrom.  As  mentioned  before,  it  depends  greatly  on  a 
starting  pitch  whether  or  not  a  mesophase  pitch  of  good  quality  may  be  obtained  therefrom.  If  a  very 
desirable  starting  pitch  is  obtained,  then  it  will  be  possible  to  produce  therefrom  carbon  fibers  having 
excellent  tensile  modulus  and  tensile  strength.  Therefore,  it  is  an  important  problem  in  the  field  of  this  art 
how  to  find  out  such  a  very  desirable  starting  pitch. 

35  For  example,  coal  tar  pitch  contains  carbon  black-like,  quinoline-insoluble  and  infusible  substances, 
and  these  undesirable  substances  cause  the  non-uniformity  of  the  precursor  pitch  thereby  not  only 
degrading  the  spinnability  but  also  having  adverse  effects  on  the  tensile  strength  and  tensile  modulus  of 
the  resulting  carbon  fibers. 

In  contrast,  many  of  commercially  available  petroleum  pitches  and  synthetic  pitches  scarcely  contain 
40  any  quinoline-insoluble  and  infusible  substances,  however,  they  will  produce  quinoline-insoluble  and  high 

molecular  weight  substances  when  heat  treated  to  prepare  a  precursor  pitch  therefrom.  More  particularly, 
when  these  pitches  are  heat  treated,  they  will  cause  both  thermal  decomposition  and  polycondensation 
whereby  the  low  molecular  weight  ingredients  gradually  convert  to  quinoline-insoluble  high  molecular 
weight  ones.  Further,  the  high  molecular  weight  ingredients  so  formed  will,  in  turn,  form  further  high 

45  molecular  weight  ones,  accompanied  with  a  raise  in  softening  point  of  the  pitches.  If  these  quinoline- 
insoluble  ingredients  are  similar  to  the  carbon  black-like  substances  in  coal  tar,  they  will  have  adverse 
effects  in  the  spinning  and  its  subsequent  steps  as  mentioned.  In  addition,  even  if  the  quinoline-insoluble 
ingredients  are  those  which  are  different  from  the  carbon  black-like  substances,  the  existence  of  the 
quinoline-insoluble  substances  in  large  amounts  and  the  raise  in  softening  point  in  the  pitches  will  have 

so  adverse  effects  in  the  melt  spinning  step.  More  particularly,  for  melt  spinning  the  precursor  pitches,  it  is 
necessary  to  raise  a  spinning  temperature  to  such  an  extent  that  the  pitches  have  a  viscosity  sufficient  to  be 
melt  spun.  Thus,  if  the  precursor  pitches  have  too  high  a  softening  point,  then  the  spinning  temperature 
must  naturally  be  raised  with  the  result  that  the  quinoline-insoluble  Ingredients  form  further  high 
molecular  weight  ones,  and  the  pitches  cause  their  pyrolysis  with  light  fraction  gases  being  evolved 

55  thereby  rendering  it  practically  impossible  to  obtain  homogeneous  pitches  and  carry  out  melt  spinning  of 
the  pitches. 

As  may  be  seen  from  the  above,  it  is  essential  that  precursor  pitches  have  a  comparatively  low 
softening  point  and  a  viscosity  suitable  to  enable  them  to  be  spun.  Furthermore,  the  precursor  pitches  must 
not  be  such  that  they  contain  a  substantial  amount  of  volatile  ingredients  at  the  time  of  spinning  and 

60  carbonization. 
For  this  reason,  the  quinoline-insoluble  ingredients  are  removed  by  filtration  under  pressure, 

separation  by  solvent,  or  other  suitable  means  to  prepare  precursor  pitches  for  producing  carbon  fibres 
(Japanese  Laid-open  Patent  Application  Nos.  47—9804,  50  —  142820,  55  —  1342  and  55—5954).  However,  the 
methods  disclosed  in  these  applications  are  not  desirable  from  the  economical  point  of  view  since  they 

65  require  complicated  equipment  and  incur  an  increased  cost. 
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It  is  most  preferable  to  use,  as  the  starting  pitch,  a  pitch  which  will  not  give  rise  to  quinoline-insoluble 
high  molecular  weight  ingredients  when  heated  to  prepare  the  mesophase  pitch. 

Our  EP  —  A  —  0  063  052  discloses  a  starting  pitch  for  carbon  fibers,  with  which  this  problem  does  not 
arise.  The  starting  pitch  is  obtained  by  (A)  mixing  together  (1)  a  heavy  fraction  oil  boiling  at  not  lower  than 

5  200°C  obtained  by  the  fluidized  catalytic  cracking  of  a  petroleum  fraction  with  inter  alia  (2)  a  hydrogenated 
oil  obtained  by  hydrogenating  a  fraction  boiling  at  160°C  to  650°C  obtained  as  a  by-product  at  the  time  of 
preparing  such  starting  pitch  to  effect  nuclear  hydrogenation.  In  this  case,  it  is  essential  to  hydrogenate  the 
fraction  boiling  at  160°C  to  650°C  in  order  to  obtain  a  desirable  starting  pitch  since  said  fraction  contains 
aromatic  compounds  without  much  polycondensation. 

w  The  present  inventors  made  intensive  studies  in  an  attempt  to  obtain  such  an  excellent  pitch.  As  a 
result,  they  have  obtained  an  excellent  starting  pitch  which  will  inhibit  the  production  of  high  molecular 
weight  ingredients,  have  an  optimum  viscosity,  and  be  able  to  have  a  composition  allowing  the  aromatic 
planes  to  be  easily  arranged  in  order  in  the  step  of  preparing  precursor  pitches. 

It  is  accordingly  an  object  of  the  invention  to  provide  a  starting  pitch  whose  softening  point  is 
is  maintained  at  a  relatively  low  level. 

It  is  another  object  of  the  invention  to  provide  a  starting  pitch  for  producing  carbon  fibers  which  readily 
forms  a  mesophase  pitch. 

It  is  a  further  object  of  the  invention  to  provide  a  starting  pitch  for  producing  carbon  fibers  in  whose 
production  the  formation  of  high  molecular  weight  ingredients  is  inhibited. 

20  The  above  objects  can  be  achieved,  according  to  the  invention,  by  a  starting  pitch  for  use  in  the 
production  of  a  precursor  pitch  for  the  production  of  fibers,  which  starting  pitch  is  obtained  by 

(I)  mixing  {1  )  100  parts  by  volume  of  a  first  heavy  fraction  oil  boiling  at  not  lower  than  200°C  obtained 
by  carrying  out  fluidized  catalytic  cracking  of  a  petroleum  fraction  with  (2)  10  to  200  parts  by 
volume  of  a  recycled  second  fraction  boiling  at  250°C  to  550°C  obtained  by  distilling  under  reduced 

25  pressure  an  oil  produced  as  a  by-product  by  heat  treating  a  said  starting  pitch  at  340°C  to  450°C  in  a 
stream  of  an  inert  gas  under  atmospheric  or  reduced  pressure  in  order  to  obtain  a  said  precursor 
pitch,  whereby  during  the  initial  product  stage  the  said  first  heavy  fraction  oil  is  used  alone  or 
together  with  either  (a)  a  second  fraction  boiling  from  250°C  to  550cC  obtained  by  steam  cracking  of 
a  petroleum  fraction  or  (b)  a  second  fraction  boiling  at  250°C  to  550°C  obtained  by  fluidized  catalytic 

30  cracking  of  a  petroleum  fraction,  and  then 
(II)  heat  treating  the  resulting  mixture  of  the  fractions  (1)  and  (2),  or  initially  the  mixture  of  said  first  and 

second  fractions  or  said  first  fraction  alone,  as  the  case  may  be,  at  370°C  to  480°C  under  a  pressure 
of  from  20  to  5000  kPa  (2  to  50  kg/cm2  •  G)  to  obtain  the  starting  pitch. 

The  thus  obtained  starting  pitch  may  subsequently  be  heat  treated  to  obtain  a  precursor  pitch  which  is 
35  melt  spun,  infusibilized  (made  infusible),  carbonized  or  graphitized  to  obtain  the  carbon  fibers. 

In  contrast  to  EP  —  A  —  0  063  052,  in  the  present  invention  a  fraction  boiling  at  250°C  to  550°C  produced 
as  a  by-product  at  the  time  of  preparing  a  precursor  pitch  from  the  starting  pitch  is  used  as  ingredient  (2) 
when  the  production  of  the  starting  pitch  is  beyond  the  start-up  phase.  It  is  thus  possible  to  obtain  a 
desirable  starting  pitch  without  hydrogenating  said  fraction  since  it  is  an  aromatic  fraction  which  is  highly 

40  polycondensed. 
The  accompanying  drawing  is  a  flow  chart  showing  a  process  of  producing  carbon  fibers  using  starting 

pitch  according  to  the  present  invention. 
When  the  starting  pitches  of  the  present  invention  are  heat  treated  to  produce  mesophase  pitches,  it 

was  unexpectedly  found  that  an  excellent  pitch  yield  is  obtained,  the  production  of  quinoline-insoluble 
45  ingredients  is  inhibited,  the  pitch  is  reformed,  and  the  eventual  final  carbon  fiber  product  has  further  high 

tensile  modulus  and  high  tensile  strength. 
By  way  of  comparison,  coal  tar  pitch,  commercially  available  petroleum  pitches  and  synthetic  pitches 

were  each  heat  treated  according  to  the  method  as  disclosed  in  Japanese  Laid-open  Patent  Application  No. 
49  —  19127  in  order  to  carry  out  mesophase  formation  thereon  thereby  obtaining  heat  treated  pitches.  For 

so  example,  some  of  the  thus  heat  treated  pitches  had  a  softening  point  of  340°C  or  higher,  some  contained 
solid  matter  deposited  therein  and  some  contained  at  least  70  wt%  of  quinoline-insoluble  ingredients 
though  they  had  no  solid  matter  deposited  therein.  It  is  practically  impossible  in  many  cases  to  melt  spin 
these  heat  treated  pitches.  As  to  some  of  the  heat  treated  pitches,  which  could  be  melt  spun,  they  were  then 
infusibilized,  carbonized  and  graphitized  to  obtain  carbon  fibers.  The  thus  obtained  carbon  fibers,  however, 

55  had  a  tensile  strength  as  low  as  120  to  200  kg/mm2  and  a  tensile  modulus  as  low  as  about  12  to  20 
tons/mm2.  Additionally,  when  pitches  with  high  softening  points  were  melt  spun,  voids  were  present  in  the 
resulting  spun  product  which  were  attributable  to  generation  of  gases  resulting  from  the  thermal  cracking. 

The  heavy  fraction  oil  which  is  used  as  ingredient  (1)  of  the  starting  pitch  in  the  practice  of  the 
invention,  has  a  boiling  point  not  lower  than  200°C  and  is  obtained  at  the  time  of  fluidized  catalytic  cracking 

eo  of  a  petroleum  fraction,  is  a  heavy  fraction  oil  boiling  substantially  at  200  to  550°C,  preferably  300  to  500°C 
produced  as  a  by-product  of  fluidized  catalytic  cracking  of  a  petroleum  fraction  such  as  kerosene,  gas  oil  or 
topped  crude,  cracking  preferably  occurring  at  450  to  550°C  under  an  atmospheric  pressure  to  2000  kPa  (20 
kg/cm2  •  G)  in  the  presence  of  a  natural  or  synthetic  silica-alumina  catalyst  or  zeolite  catalyst  and  serving 
primarily  to  produce  light  fraction  oils  such  as  gasoline. 

65  The  oil  used  after  the  start-up  phase  as  the  ingredient  (2)  for  the  starting  pitch  of  the  invention  is  a 
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fraction  boiling  substantially  at  250  to  550°C,  preferably  280  to  530°C  obtained  by  distilling  under  reduced 
pressure  oils  formed  at  the  time  of  heat  treating  a  starting  pitch. 

The  starting  pitch  of  the  invention  is  obtained  by  mixing  the  heavy  fraction  oil  (1)  and  the  oil  (2)  in  a 
specific  mixing  ratio,  and  then  heat  treating  the  oil  mixture  under  specific  conditions. 

5  The  mixing  ratio  of  the  heavy  fraction  oil  (1)  and  the  oil  (2)  should  be  in  the  range  of  1:0.1  —  2, 
preferably  1:0.2  —  1.5  on  the  volume  basis.  The  heat  treating  temperature  is  in  the  range  of  370  to  480°C, 
preferably  390  to  460°C.  The  heat  treatment  at  lower  than  370°C  will  allow  the  reaction  to  proceed  slowly 
and  take  a  long  time  to  complete  the  reaction,  this  being  economically  disadvantageous.  The  heat 
treatment  at  higher  than  480°C  will  undesirably  raise  problems  as  to  coking  and  the  like.  The  heat  treating 

w  time  should  be  determined  in  view  of  the  heat  treating  temperature;  a  long  time  is  necessary  for  the  low 
treating  temperature,  while  a  short  time  for  the  high  treating  temperature.  The  heat  treating  time  may  be  in 
the  range  of  usually  15  minutes  to  20  hours,  preferably  30  minutes  to  10  hours.  The  heat  treating  pressure  is 
not  particularly  limited  but  preferably  such  that  the  effective  ingredients  in  the  starting  material  are  not 
substantially  distilled  off  with  being  unreacted  from  the  system.  Thus,  the  pressure  may  actually  be  in  the 

15  range  of  200  to  5000  kPa  (2  to  50  kg/cm2  •  G),  preferably  500  to  3000  kPa  (5  to  30  kg/cm2  •  G). 
The  starting  pitches  obtained  by  the  heat  treatment  of  the  oil  mixture  may  preferably  be  subjected  to 

distillation  or  the  like  to  remove  the  light  fraction  therefrom  if  necessary. 
Reference  is  now  made  to  the  sole  figure,  in  which  a  heavy  fraction  oil  which  is  the  ingredient  (1  )  for  a 

starting  pitch  of  the  invention  is  charged  from  line  1  and  an  oil  to  be  the  ingredient  (2)  is  charged  from  line  3 
20  to  mix  the  ingredients  (1)  and  (2)  in  a  predetermined  ratio.  Subsequently,  the  oil  mixture  is  heat  treated 

under  certain  conditions  to  prepare  a  starting  pitch.  The  thus  prepared  starting  pitch  is  heat  treated  under 
certain  conditions.  The  resulting  fraction  boiling  at  a  temperature  ranging  from  250  to  550°C  is  withdrawn 
from  line  2  and  subjected  to  distillation  under  reduced  pressure  to  remove  light  fraction  oils  therefrom, 
after  which  it  is  returned  from  line  3  as  an  ingredient  for  the  starting  pitch. 

25  In  carrying  out  the  invention,  no  ingredient  (2)  for  the  starting  pitch  of  the  invention  exists  at  an  initial 
stage.  In  this  case,  other  oils  may  be  used  instead  of  the  ingredient  (2)  or  the  heavy  fraction  oil  (1)  alone 
may  be  subjected  to  the  heat  treatment,  and  a  fraction  boiling  substantially  at  a  temperature  of  250  to  550°C 
produced  at  the  time  of  the  heat  treatment  is  subsequently  used  as  the  ingredient  (2)  for  the  starting  pitch 
of  the  invention,  thereby  achieving  the  purposes  of  the  invention. 

30  In  the  case  where,  instead  of  heavy  fraction  oil  (1  ),  another  oil  is  used  as  ingredient  (2)  at  the  initial  or 
starting-up  stage  of  the  process,  such  oil  is  a  fraction  boiling  at  from  250  to  550cC  obtained  by  steam 
cracking  petroleum  or  a  fraction  boiling  at  from  250  to  550°C  obtained  by  fluidized  catalytic  cracking  of  a 
petroleum  fraction. 

The  thus  obtained  pitches  of  the  invention  may  be  heat  treated  for  mesophase  formation  to  obtain 
35  precursor  pitches  having  a  composition  allowing  the  aromatic  planes  to  be  easily  arranged  in  order  while 

preventing  the  production  of  high  molecular  weight  ingredients  which  are  insoluble  in  quinoline  and 
preventing  a  raising  of  the  softening  point  of  the  pitch.  As  a  result,  carbon  fibers  which  have  very  good 
tensile  modulus  and  tensile  strength  may  be  obtained  from  the  precursor  pitches. 

The  starting  pitches  of  the  invention  may  be  used  in  producing  carbon  fibers  by  the  use  of  any  known 
40  methods.  More  particularly,  the  starting  pitch  is  heat  treated  for  mesophase  formation  to  obtain  a  precursor 

pitch,  which  is  subsequently  melt  spun,  followed  by  infusibilizing  and  carbonizing  or  further  graphitizing  to 
obtain  carbon  fibers. 

The  heat  treatment  of  the  starting  pitch  to  obtain  a  precursor  pitch  may  usually  be  carried  out  at  340  to 
450°C,  preferably  370  to  450°C  in  the  stream  of  an  inert  gas  such  as  nitrogen  under  atmospheric  or  reduced 

45  pressure.  The  time  for  the  heat  treatment  may  be  varied  depending  on  the  heat  treating  temperature,  the 
flow  rate  of  the  inert  gas,  and  the  like,  but  it  may  usually  be  1  to  50  hours,  preferably  3  to  20  hours.  The  flow 
rate  of  the  inert  gas  is  preferably  in  the  range  of  0.0437  —  0.3122  m3/h/kg  (0.7  to  5.0  scfh/lb)  pitch. 

The  method  of  melt  spinning  the  precursor  pitch  may  be  a  known  method  such  as  an  extrusion, 
centrifugal  or  spraying  method. 

so  The  pitch  fibers  obtained  by  melt  spinning  the  starting  pitch  are  then  infusibilized  in  an  oxidizing 
atmosphere.  The  oxidizing  gases  used  for  the  purpose  are  oxygen,  ozone,  air,  nitrogen  oxides,  halogens, 
sulfur  dioxide  and  the  like.  These  oxidizing  gases  may  be  used  singly  or  in  combination.  The  infusibilizing 
treatment  is  effected  at  such  a  temperature  that  the  pitch  fibers  obtained  by  melt  spinning  are  neither 
softened  or  deformed.  Thus,  the  infusibilizing  temperature  may  be,  for  example,  20  to  380°C,  preferably  20 

55  to  350°C.  The  time  for  the  infusibilization  may  usually  be  in  the  range  of  0.1  minute  to  5  hours. 
The  thus  infusibilized  pitch  fibers  are  subsequently  carbonized  or  further  graphitized  in  an  inert  gas 

atmosphere  to  obtain  carbon  fibers.  The  carbonization  is  usually  carried  out  at  a  temperature  of  800  to 
2500°C  for  a  time  of  0.5  minutes  to  10  hours.  The  further  graphitization  may  be  carried  out  at  2500  to  3500°C 
for  usually  1  second  to  1  hour. 

Further,  the  infusibilization,  carbonization  or  graphitization  may  be  effected  with  some  suitable  load  or 
tension  being  applied  to  the  mass  to  be  applied  in  order  to  prevent  the  mass  from  shrinkage,  deformation 
and  the  like,  if  necessary. 

This  invention  is  described  more  particularly  by  way  of  example  which  should  not  be  construed  as 
S5  limiting  the  present  invention. 
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Example  1 
A  heavy  fraction  oil  (A)  having  properties  indicated  in  Table  1  was  obtained  by  fluidized  catalytic 

cracking  of  a  desulfurized  oil  from  an  Arabian  crude  oil-derived  vacuum  gas  oil  (VGO)  in  the  presence  of  a 
silica-alumina  catalyst  at  500°C. 

5  This  heavy  fraction  oil  (A)  was  heat  treated  at  a  temperature  of  430°C  under  a  pressure  of  1500  kPa  (15 
kg/cm2  @  G)  for  3  hours.  The  thus  heat-treated  oil  (B)  was  distilled  at  a  temperature  of  250°C/133.32  Pa  (1 
mmHg)  to  distil  off  the  light  fraction  therefrom  to  obtain  a  starting  pitch  (1)  having  a  softening  point  of  98°C. 

Thirty  parts  by  volume  of  a  fraction  (C)  (whose  properties  are  shown  in  Table  2)  having  a  boiling  point 
of  from  200  to  350°C  and  obtained  by  fluidized  catalytic  cracking  of  a  desulfurized  oil  of  an  Arabian  crude 

w  oil-derived  vacuum  gas  oil  (VGO)  was  mixed  with  70  parts  by  volume  of  the  heavy  fraction  oil  (A),  followed 
by  heat  treating  under  a  pressure  of  1500  kPa  (15  kg/cm2  •  G)  at  a  temperature  of  430°C  for  3  hours.  The 
resulting  heat-treated  oil  was  subjected  to  distillation  to  remove  a  light  fraction  therefrom  under  conditions 
of  250°C/133.32  Pa  (1  mmHg)  to  obtain  a  pitch  (II)  having  a  softening  point  of  65°C.  Thirty  grams  of  the  pitch 
(II)  was  agitated  while  passing  700  ml/minute  of  nitrogen  and  heat  treated  at  a  temperature  of  400cCfor  10 

15  hours.  Subsequently,  the  oil  distilled  in  the  heat  treatment  was  distilled  under  conditions  of  200°C/2  kPa  (15 
mmHg)  to  collect  a  fraction  (D)  having  a  boiling  point  of  250  to  550°C.  The  properties  of  the  fraction  (D)are 
shown  in  Table  3. 

TABLE  1 
20  Properties  of  heavy  fraction  oil  (A) 

Specific  gravity  (15°C/4°C)  0.965 

Distillation  Initial  boiling  point  320°C 
25 

5%  340°C 
10%  353°C 
30%  385°C 
50%  415°C 
70%  445°C 
90%  512°C 

Properties 
30 

TABLE  2 
35  Properties  of  fraction  (C) 

Specific  gravity  (15°C/4°C) 

Refractive  index  nD2S 
40 

Average  molecular  weight 

Distillation  Initi; 

45 
Properties 

0.871 

1.5081 

162 

oiling  point  210°C 

10%  232°C 
50%  254°C 
90%  305°C 

50  TABLE  3 
Properties  of  fraction  (D) 

Specific  gravity  (15°C/4°C)  1.085 

55  Average  molecular  weight  280 

Distillation  Initial  boiling  point  255°C 

10%  315°C 
so  Properties  50%  410cC 

90%  504°C 

Seventy  parts  by  volume  of  the  heavy  fraction  oil  (A)  was  admixed  with  30  parts  by  volume  of  the 
65  fraction  (D),  followed  by  heat  treating  under  a  pressure  of  1500  kPa  (15  kg/cm2  •  G)  at  a  temperature  of 
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430°C  for  3  hours.  The  thus  heat-treated  oil  was  distilled  under  reduced  pressure  to  remove  the  light 
fraction  therefrom  to  obtain  a  starting  pitch  having  a  softening  point  of  70°C. 

Thereafter,  30  g  of  the  starting  pitch  was  agitated  while  passing  600  ml/min.  of  nitrogen  and  heat 
treated  at  a  temperature  of  400°C  for  1  2  hours  to  obtain  26%  of  a  pitch,  based  on  the  initial  charge,  having  a 

5  softening  point  of  263°C,  8.7  wt%  of  quinoline-insoluble  matters,  and  85%  of  mesophase.  This  pitch  was 
melt  spun  at  315°C  by  the  use  of  a  spinner  having  nozzles  with  a  diameter  of  0.5  mm  and  I/D=1  to  obtain 
pitch  fibers  of  8  —  13  urn  in  diameter  which  were  then  infusibilized,  carbonized  and  graphitized  to  obtain 
carbon  fibers. 

The  infusibilization,  carbonization  and  graphitization  were  carried  out  under  the  following  conditions. 
w  Infusibilizing  conditions:  raised  at  a  rate  of  10°C/min.  in  an  atmosphere  of  oxygen  and  maintained  at 

330°C  for  1  minute. 
Carbonizing  conditions:  raised  at  a  rate  of  10°C.  min.  in  an  atmosphere  of  nitrogen  and  maintained  at 

1000°C  for  30  minutes. 
Graphitizing  conditions:  raised  at  a  rate  of  50°C/min.  up  to  2500cC  in  the  stream  of  argon. 

15  The  resulting  carbon  fibers  had  a  tensile  strength  of  325  kg/mm2  and  a  tensile  modulus  of  65  tons/mm2. 

Comparative  Example 
The  pitch  (I)  as  used  in  Example  1  was  used  as  a  starting  pitch  and  heat  treated  in  the  same  manner  as 

in  Example  1  to  obtain  a  pitch  having  a  softening  point  of  300°C,  25.3  wt%  of  quinoline-insoluble  matters 
20  and  95%  of  mesophase.  This  pitch  was  melt  spun  at  360°C  by  the  use  of  the  spinner  used  in  Example  1  to 

obtain  pitch  fibers  of  16  to  20  urn  in  diameter  which  were  subsequently  infusibilized,  carbonized  and 
graphitized  in  the  same  manner  as  in  Example  1  to  obtain  carbon  fibers. 

The  thus  obtained  fibers  had  a  tensile  strength  of  168  kg/mm2  and  a  tensile  modulus  of  28  tons/mm2. 

25  Claims 

1.  A  starting  pitch  for  use  in  the  production  of  a  precursor  pitch  for  the  production  of  fibers,  which 
starting  pitch  is  obtained  by 

(I)  mixing  (1)  100  parts  by  volume  of  a  first  heavy  fraction  oil  boiling  at  not  lower  than  200°C  obtained 
30  by  carrying  out  fluidized  catalytic  cracking  of  a  petroleum  fraction  with  (2)  10  to  200  parts  by 

volume  of  a  recycled  second  fraction  boiling  at  250°C  to  550°C  obtained  by  distilling  under  reduced 
pressure  an  oil  which  has  been  produced  as  a  by-product  by  heat  treating  said  starting  pitch  at 
340°C  to  450°C  in  a  stream  of  an  inert  gas  under  atmospheric  or  reduced  pressure  in  order  to  obtain 
a  said  precursor  pitch,  whereby  during  the  initial  production  stage  the  said  first  heavy  fraction  oil  is 

35  used  alone  or  together  with  either  (a)  a  second  fraction  boiling  from  250°C  to  550°C  obtained  by 
steam  cracking  of  a  petroleum  fraction  or  (b)  a  second  fraction  boiling  at  250°C  to  550°C  obtained  by 
fluidized  catalytic  cracking  of  a  petroleum  fraction,  and  then 

(II)  heattreating  the  resulting  mixture  of  the  fractions  first  and  recycled  second  or,  initially,  the  mixture 
of  said  first  and  second  fractions  on  said  first  fraction  alone  as  the  case  may  be,  at  370°C  to  480°C 

40  under  a  pressure  of  from  20  to  5000  kPa  (2  to  50  kg/cm2  •  G)  to  obtain  the  starting  pitch. 
2.  The  starting  pitch  according  to  claim  1,  in  whose  production,  after  the  heat  treatment,  said  oil 

mixture  is  distilled  to  remove  the  light  fraction  oil  therefrom. 
3.  A  method  for  the  production  of  carbon  fibers,  which  comprises  heat  treating  a  starting  pitch 

according  to  claim  1  or  2  to  obtain  a  precursor  pitch,  melt  spinning  the  thus  obtained  precursor  pitch, 
45  infusibilizing  the  thus  spun  pitch,  carbonizing  the  infusibilized  spun  pitch  and,  if  desired,  graphitizing  the 

thus  carbonized  spun  pitch. 

Patentanspriiche 
50 

1.  Ausgangspech  zur  Verwendung  bei  der  Herstellung  eines  Vorlauferpechs  zur  Herstellung  von 
Fasern,  wobei  das  Ausgangspech  erhalten  wird  durch 

(I)  Vermischen  von 
(1)  100  Volumenteilen  einer  nicht  unter  200°C  siedenden,  ersten  Schwerolfraktion,  erhalten  durch 

55  Durchfuhren  einer  katalytischen  Crackung  im  Wirbelbett  einer  Erdolfraktion,  mit 
(2)  10  bis  200  Volumenteilen  einer  bei  250  bis  550°C  siedenden,  recyclisierten,  zweiten  Fraktion, 
erhaiten  durch  Destillieren  unter  verringertem  Druck  eines  Ols,  das  als  Nebenprodukt  erzeugt 
wurde  bei  der  Warmebehandlung  des  Ausgangspechs  bei  340  bis  450°C  in  einem  Strom  eines 
Inertgases  unter  atmospharischem  oder  verringertem  Druck,  um  das  Vorlauferpech  zu  erhalten, 

eo  wobei  wahrend  der  anfanglichen  Herstellungsstufe  die  erste  Schwerolfraktion  alleine  oder 
zusammen  mit  entweder 
(a)  einer  zweiten,  bei  250  bis  550°C  siedenden  Fraktion,  erhalten  durch  Dampfcracken  einer 
Erdolfraktion  oder 
(b)  einer  zweiten,  bei  250  bis  550°C  siedenden  Fraktion,  erhalten  durch  katalytisches  Cracken  im 

65  Wirbelbett  einer  Erdolfraktion,  verwendet  wird,  und  danach 
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(II)  Warmebehandeln  der  resultierenden  Mischung  aus  der  ersten  und  der  recyclisierten,  zweiten 
Fraktion  oder,  anfangiich  der  Mischung  aus  der  ersten  und  zweiten  Fraktion  oder  der  ersten 
Fraktion  alleine,  wie  es  der  Fall  sein  kann,  bei  370  bis  480°C  unter  einem  Druck  von  20  bis  5  000  kPa 
(2  bis  50  kg/cm2  •  G),  urn  das  Ausgangspech  zu  erhalten. 

5  2.  Ausgangspech  nach  Anspruch  1,  wobei  bei  dessen  Herstellung,  nach  der  Warmebehandlung,  die 
Olmischung  destilliert  wird,  um  daraus  die  Leichtolfraktion  zu  entfernen. 

3.  Verfahren  zur  Herstellung  von  Kohlenstoffasern,  umfassend  die  Warmebehandlung  eines 
Ausgangspech  nach  Anspruch  1  oder  2,  um  ein  Vorlauferpech  zu  erhalten,  Schmelzspinnen  des  so 
erhaltenen  Vorlauferpechs,  Unschmelzbarmachen  des  so  gesponnenen  Pechs,  Carbonisieren  des  unsch- 

w  melzbargemachten,  gesponnenen  Pechs  und,  falls  erwiinscht,  Graphitisieren  des  so  carbonisierten, 
gesponnenen  Pechs. 

Revendications 

15  1.  Brai  de  depart  destine  a  etre  utilise  dans  la  production  d'un  brai  precurseur  pour  la  production  de 
fibres,  ledit  brai  de  depart  etant  obtenu  par 

(I)  melange  de 
(1)  100  parties  en  volume  d'une  premiere  huile  de  fraction  lourde,  bouillant  a  une  temperature  non 
inferieure  a  200°C,  que  Ton  a  obtenue  en  effectuant  le  craquage  sur  catalyseur  en  lit  fluidise  d'une 

20  fraction  petroliere,  avec 
(2)  10  a  200  parties  en  volume  d'une  seconde  fraction  qui  est  une  fraction  recyclee,  bouillant  a  une 
temperature  de  250°C  a  550°C,  obtenue  par  distillation  sous  pression  reduite  d'une  huile  qui  a  ete 
obtenue  en  tant  que  sous-produit  par  traitement  thermique  dudit  brai  de  depart  a  une  temperature 
de  340°C  a  450°C,  dans  un  courant  de  gaz  inerte,  a  la  pression  atmospherique  ou  sous  une  pression 

25  reduite,  afin  d'obtenir  ledit  brai  precurseur,  ou  pendant  le  stade  de  production  initial,  ladite 
premiere  huile  de  fraction  lourde  est  utilisee  seule  ou  conjointement  avec: 

(a)  soit  une  seconde  fraction  bouillant  a  une  temperature  de  250°C  a  550°C,  obtenue  par  craquage  a  la 
vapeur  d'une  fraction  petroliere; 

(b)  soit  une  seconde  fraction  bouillant  a  une  temperature  de  250°C  a  550°C,  obtenue  par  craquage  sur 
30  catalyseur  en  lit  fluidise  d'une  fraction  petroliere;  et  ensuite 

(II)  traitement  thermique  du  melange  resultant  de  la  premiere  fraction  et  de  la  seconde  fraction  qui  est 
la  fraction  recyclee,  ou,  initialement,  du  melange  desdites  premiere  et  seconde  fractions,  ou  de 
ladite  premiere  fraction  seule,  selon  le  cas,  a  une  temperature  de  370°C  a  480°C,  sous  une  pression 
de  20  a  5000  kPa  (2  a  50  kg/cm2  au  manometre),  afin  d'obtenir  le  brai  de  depart. 

35  2.  Brai  de  depart  selon  la  revendication  1,  dans  la  fabrication  duquel,  apres  le  traitement  thermique, 
ledit  melange  d'huiles  est  distille  pour  en  eliminer  la  fraction  legere. 

3.  Procede  de  fabrication  de  fibres  de  carbone,  qui  consiste  a 
—  soumettre  a  un  traitement  thermique  un  brai  de  depart  selon  la  revendication  1  ou  2,  afin  d'obtenir  un 

brai  precurseur; 
40  —  filer  en  fusion  le  brai  precurseur  ainsi  obtenu; 

—  rendre  infusible  le  brai  ainsi  file  en  fusion; 
—  carboniser  le  brai  file  a  chaud  rendu  infusible;  et 
—  si  on  le  desire,  graphitiser  le  brai  file  ainsi  carbonise. 
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