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54)  Pressure  settling  of  mesophase  pitch. 

g)  A  mesophase  pitch  suitable  for  carbon  fiber  production  is 
produced  by  heat  soaking  a  heavy  aromatic  hydrocarbon  feed- 
stock  at  conditions  such  that  a  substantial  part  of  the  feed- 
stock  is  converted  to  mesophase  pitch.  The  mesophase  pitch 
is  separated  from  the  heat  soaked  material  by  settling  at  a  pres- 
sure  higher  than  the  pressure  of  the  heat  soaking  step.  In  one 
embodiment,  separate  mesophase  pitches  having  different 
properties  can  be  recovered  from  the  heat  soaked  feedstock. 
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PRESSURE  SETTLING  OF  MESOPHASE  P ITCH 

This  i n v e n t i o n   r e l a t e s   to  p r o d u c t i o n   of  mesophase  p i t c h  

s u i t a b l e   for  manufac ture   of  carbon  f i b e r s   and  o ther   carbon  a r t i f a c t s .  

More  p a r t i c u l a r l y ,   the  i nven t ion   is  d i r e c t e d   to  an  improved  s e t t l i n g  

process   for  s e p a r a t i n g   mesophase  p i t ch   from  a  heat   soaked  h e a v y  

aromat ic   hydrocarbon  f e e d s t o c k .  
There  has  been  a  s u b s t a n t i a l   e f f o r t   in  r ecen t   years   t o  

produce  a n i s o t r o p i c   p i t ch   comprised  of  from  40  to  100  p e r c e n t   meso-  

phase,  which  can  then  be  spun  into  carbon  f i b e r s .   One  approach  t o  

p roduc t ion   of  mesophase  involves   heat   soaking  a  heavy  a romat ic   h y d r o -  

carbon  f eeds tock   at  c o n d i t i o n s   such  that   a  more  dense  mesophase  

m a t e r i a l   forms.  V a r i a t i o n s   of  the  heat  soaking  p rocess   i n c l u d e  

sparging  i ne r t   gas  through  the  f eeds tock   during  heat  soaking,   a g i -  

t a t i n g   the  f eeds tock   during  heat  soaking ,   or  a  combinat ion   of  s p a r g i n g  

and  a g i t a t i o n ,   as  de sc r i bed   in  U.S.  Pa ten t   4 ,209,500  to  C h w a s t i a k .  

U.  S.  Pa ten t   4 ,317,809  to  Lewis  et  al  d e s c r i b e s   heat   s o a k i n g  

a  mesophase  p r e c u r s o r   m a t e r i a l   at  high  p r e s s u r e ,   fol lowed  by  a d d i t i o n -  

al  heat  soaking  at  a tmospher ic   p r e s s u r e   with  gas  s p a r g i n g .  

U.  S.  Pa ten t   4 ,454,020  to  Izumi  et  al  d e s c r i b e s   heat  s o a k i n g  

mesophase  p r e c u r s o r   m a t e r i a l ,   s e p a r a t i n g   a  heav ie r   a n i s o t r o p i c   p h a s e ,  

and  f u r t h e r   hea t ing   the  s e p a r a t e d   p o r t i o n .  

European  Pa tent   A p p l i c a t i o n   P u b l i c a t i o n   No.  44,714  d e s c r i b e s  

a  bas ic   heat  soak  and  g r a v i t y   s e p a r a t i o n   process   for  producing  meso-  

phase  p i t ch   which  involves   cool ing   the  heat  soaked  m a t e r i a l   enough  t o  

stop  b o i l i n g   so  tha t   s e t t l i n g   of  mesophase  p i t ch   r e a d i l y   o c c u r s .  

Many  o ther   d e s c r i p t i o n s   of  v a r i a t i o n s   of  the  heat  s o a k i n g  

procedure   for  producing  mesophase  appear  in  the  l i t e r a t u r e ,   and  t h e  

p re sen t   i nven t ion   is  a p p l i c a b l e   in  genera l   to  any  p rocess   in  which  a 

mesophase  forming  feeds tock   is  heat  soaked  to  form  mesophase  and  t h e  

thus  formed  mesophase  recovered   from  the  heat  soaked  f e e d s t o c k .  

S p e c i f i c   mesophase-  forming  c o n d i t i o n s   of  t e m p e r a t u r e ,   heat  s o a k i n g  

time,  f eeds tock   compos i t ion ,   gas  s p a r g i n g ,   a g i t a t i o n   and  the  l ike   have  

been  e x t e n s i v e l y   developed  in  the  p r i o r   a r t ,   and  are  not  a  par t   of  t h e  

p re sen t   i n v e n t i o n ,   as  the  p r e s e n t   i n v e n t i o n   is  g e n e r a l l y   a p p l i c a b l e   i n  
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any  case  where  a  mesophase-forming  f eeds tock   is  heat   soaked  and 

mesophase-  p i t ch   r e c   vered  the re f rom,   without   regard  to  the  s p e c i f i c  

c o n d i t i o n s   under  which  the  mesophase  is  formed.  

Summary  of  the  I n v e n t i o n  

According  to  the  p r e s e n t   i n v e n t i o n ,   mesophase  p i t ch   i s  

r ecove red   from  a  heat   soaked  mesophase  p r e c u r s o r   f e eds tock   by  a p p l y i n g  

a  p r e s s u r e   h igher   than  the  heat  soaking  p r e s s u r e   to  the  heat   soaked  

m a t e r i a l ,   a l lowing   more  dense  mesophase  m a t e r i a l   to  s e t t l e   by  g r a v i t y ,  

and  s e p a r a t i n g   the  s e t t l e d   m a t e r i a l   from  the  less   dense  heat  soaked  

m a t e r i a l   . 
The  s e t t l i n g   t empera tu re   can  be  the  same  as  or  lower  t h a n  

the  heat   soaking  t e m p e r a t u r e ,   but  should  not  be  low  enough  t h a t  

i n c r e a s e d   v i s c o s i t y   s u b s t a n t i a l l y   impedes  s e t t l i n g .  

During  the  heat  soaking  s tage ,   the  f eeds tock   u n d e r g o e s  

c r a c k i n g   r e a c t i o n s   leading   to  p roduc t ion   of  mesophase  and  o t h e r  

components,   i n c l u d i n g   gaseous  components.  These  gaseous  c r a c k i n g -  

components  con t inue   to  evolve  during  the  s e t t l i n g   s tep ,   if  s e t t l i n g   i s  

conducted  at  or  near  the  heat  soaking  t empera tu re   ,  r e s u l t i n g   i n  

a g i t a t i o n   of  the  m a t e r i a l   to  be  s e t t l e d .  

EPA  P u b l i c a t i o n   No.  44,714,  r e f e r r e d   to  e a r l i e r   a t t empts   t o  

overcome  th i s   problem  by  cool ing  the  heat  soaked  m a t e r i a l   to  r e d u c e  

gas  e v o l u t i o n   from  c r ack ing ,   as  well  as  b o i l i n g   of  the  m a t e r i a l ,   such  

tha t   s e t t l i n g   is  not  h indered   by  gas  movement  through  the  s e t t l i n g  

m a t e r i a l .   This  t echn ique   is  s u b j e c t   to  the  drawback  of  i n c r e a s e d  

v i s c o s i t y   with  d e c r e a s i n g   t e m p e r a t u r e ,   such  tha t   the  time  r equ i r ed   f o r  

s e t t l i n g   is  i n c r e a s e d .  

According  to  the  p r e sen t   i n v e n t i o n ,   an  i n c r e a s e d   p r e s su re   i s  

a p p l i e d   to  the  heat  soaked  m a t e r i a l ,   s u f f i c i e n t   to  p revent   or  r e d u c e  

b o i l i n g   and  to  s u b s t a n t i a l l y   main ta in   cracked  gaseous  components  in  

s o l u t i o n ,   such  tha t   the  s e t t l i n q   occurs  wi thout   the  n e c e s s i t y   of  a 

v i s c o s i t y - i n c r e a s i n g   cool ing  s t e p .  

In  c o n s e q u e n c e   of  our   i n v e n t i o n ,   we  a r e   a b l e  

to  p r o v i d e   a  p r o c e s s   f o r   r a p i d l y   s e t t l i n q   m e s o p h a s e  

p i t c h   f rom  h e a t   s o a k e d   m e s o p h a s e   p r e c u r s o r ,   and  to  p r o v i d e  

a  p r o c e s s   f o r   c o n t r o l l i n g   c e r t a i n   c h a r a c t e r i s t i c s   o f  

m e s o p h a s e   p i t c h   w h i c h   i s   s e p a r a t e d   f rom  a  h e a t   s o a k e d  

m e s o p h a s e   p r e c u r s o r .  
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The  .  i n v e n t i o n   w i l l   no\  be  more   p a r t i c u l a r l y  

d e s c r i b e d   w i t h   r e f e r e n c e   to   t h e   a c c o m p a n y i n g   d r a w i n g s ,  

w h i c h   a r e   by  way  of  e x a m p l e   o n l y   and  in  w h i c h :  

Figure   1  is  a  schemat ic   f l o w c h a r t   showing  a  batch  t y p e  

5  process   in  accordance   with  the  i n v e n t i o n .  

Figure   2  is  a  schemat ic   f l owcha r t   showing  a  con t inuous   t y p e  

process   in  accordance   with  the  i n v e n t i o n .  

Figure  3  is  a  schemat ic   f l owcha r t   showing  ano ther   v a r i a t i o n  

of  a  con t inuous   type  p rocess   in  accordance   with  the  i n v e n t i o n .  

IQ  The  term  "mesophase"  as  used  he re in   r e f e r s   to  an  o p t i c a l l y  

a n i s o t r o p i c   m a t e r i a l   formed  by  any  of  s e v e r a l   v a r i a t i o n s   of  a  p r o c e s s  

in  which  a  heavy  aromat ic   hydrocarbon  f eeds tock   is.  heat   soaked  a t  

c o n d i t i o n s   known  in  the  ar t   to  produce  a  s u b s t a n t i a l   amount  of  t h e  

o p t i c a l l y   a n i s o t r o p i c   mesophase  m a t e r i a l .  

15  Heavy  a romat ic   hydrocarbon  f e e d s t o c k s   s u i t a b l e   for  f o r m a t i o n  

of  mesophase  are  also  known  in  the  a r t ,   and  i nc lude ,   among  o t h e r s ,  

pet roleum  p i t c h ,   decant   oi l   and  thermal  t a r .  

A  bas ic   batch  type  ve r s ion   of  the  p rocess   of  the  i n v e n t i o n  

is  i l l u s t r a t e d   in  Figure  1,  where  heavy  a romat ic   hydrocarbon  f e e d s t o c k  

20  from  tank  10  is  pumped  to  heat  soak  vesse l   12  where  i t   is  heated  by 

any  s u i t a b l e   means  (not  shown)  u n t i l   a  s u b s t a n t i a l   amount  of  mesophase  

has  formed.  During  a l l   or  par t   of  the  h e a t i n g ,   an  i n e r t   sparge  ga s  

from  l ine  14  may  be  sparged  through  the  f eeds tock   to  remove  l i g h t e r  

hydrocarbon  components  and  to  e f f e c t   more  e f f i c i e n t   heat  t r a n s f e r .  

25  The  sparg ing   gas  e x i t s   through  l ine   16. 

When  the  heat  soak  is  completed,   flow  of  spa rg ing   gas  i s  

s topped,   the  soak  tank  12  is  s e a l e d ,   and  soak  tank  12  is  then  p r e s -  

su r ized   by  gas  from  c y l i n d e r   18  to  a  p r e s s u r e   s u f f i c i e n t   to  p r e v e n t  

b o i l i n g   of  the  c o n t e n t s   and  to  ma in ta in   cracked  gases  in  s o l u t i o n .  

30  With  the  system  c losed  in  and  no  a p p r e c i a b l e   gas  movement  through  t h e  

heat  soaked  m a t e r i a l ,   the  more  dense  mesophase  r e a d i l y   s e t t l e s   to  t h e  

bottom  of  tank  12,  and  is  withdrawn  throuqh  mesophase  - r e c o v e r y  

line  20. 

A  bas ic   continuous,  type  ve r s ion   of  the  p rocess   of  t h e  

3  5  i nven t ion   is  i l l u s t r a t e d   in  Figure  2,  where  f eeds tock   from  tank  30  i s  
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heated   in  h e a t e r   32  and  passed  to  d i s t i l l a t i o n   or  f lash   tower  34.  The 

tower  bottoms  are  fed  through  l ine   36  to  soak  tank  38,  and  sparge  ga s  

may  be  passed  through  the  soak  tank  38  via  l i nes   40  and  42.  If  s p a r g e  

gas  is  not  used,  vapors  from  tank  38  may  be  r e tu rned   to  tower  34  v i a  

5  l ine   44.  Soak  tank  38  may  have  i n t e r n a l   b a f f l e s   (not  shown)  or  o t h e r  

flow  c o n t r o l   means  to  a ssure   uniform  r e s i d e n c e   time  of  the  f e e d s t o c k  

in  tank  38.  The  heat   soaked  m a t e r i a l   from  soak  tank  38  is  passed  t o  

s e t t l i n g   tank  46  via  l ine   48.  S e t t l i n g   tank  46  may  a lso   i n c l u d e  

i n t e r n a l s   (not  shown)  to  assure   a p p r o p r i a t e   r e s idence   time  and  t o  

10  d i r e c t   s e t t l e d   mesophase  to  mesophase  recovery  l ine   50.  The 

non-mesophase  m a t e r i a l   may  be  removed  from  s e t t l i n g   tank  46  v i a  

l ine   52,  or  r e c y c l e d   to  soak  tank  38  via  l ine   54.  An  i n c r e a s e d  

p r e s s u r e   in  s e t t l i n g   tank  46  may  be  ma in ta ined   by  gas  p r e s s u r e   f rom 

gas  c y l i n d e r   56 .  
r 

15  A  more  e l a b o r a t e   con t inuous   type  ve rs ion   of  the  process   o f  

the  i n v e n t i o n   in  which  two  d i f f e r e n t   mesophase  p roduc ts   are  r e c o v e r e d  

is  i l l u s t r a t e d   in  F igure   3.  The  system  dep ic t ed   in  Figure  3  i s  

s i m i l a r   to  the  Figure  2  v e r s i o n ,   but  i nc ludes   a  second  s e t t l i n g   t a n k  

60  which  is  fed  with  non-mesophase  m a t e r i a l   from  f i r s t   s e t t l i n g  

20  tank  46  via  l ine   62.  Second  s e t t l i n g   tank  60  normally  is  m a i n t a i n e d  

at  a  lower  t e m p e r a t u r e   and  p r e s s u r e   than  f i r s t   s e t t l i n g   tank  46 .  

P r e s s u r e   in  tank  60  may  be  c o n t r o l l e d   with  gas  c y l i n d e r   64,  and  

u n s e t t l e d   m a t e r i a l   may  be  r e t u r n e d   to  h e a t e r   32  via  r ecyc le   l ine   66 .  

S e t t l e d   mesophase  from  tank  60  is  recovered   via  l ine   68.  Elements  o f  

25  F igure   3  which  are  common  with  Figure  2  have  l ike   i d e n t i f i c a t i o n  

numbers .  

Tempera ture   is  an  impor tan t   v a r i a b l e   during  p r e s s u r e  

s e t t l i n g   due  to  the  s t rong  t e m p e r a t u r e   dependence  of  the  s o l u b i l i t y   o f  

mesophase  in  i s o t r o p i c   heavy  a romat ic   p i t c h .   Decreased  s e t t l i n g  

30  t e m p e r a t u r e   i n c r e a s e s   the  y i e ld   of  mesophase  while  lowering  i t s  

average   mo lecu la r   weight .   Through  proper   t empera tu re   c o n t r o l ,   two 

d i s t i n c t   types  of  mesophase  p i t ch   or  blends  t he r eo f   can  be  i s o l a t e d .  

S e t t l i n g   at  or  near  the  soaking  t empera tu re   y i e lds   a  r e l a t i v e l y   h i g h  

m e l t i n g ,   h ighly   coa l e sced   mesophase  p i t c h .   This  ma te r i a l   is  a l m o s t  

35  e n t i r e l y   comprised  of  a n i s o t r o p i c   mesophase.  Subsequent  cool ing  o f  

the  s a t u r a t e d   .  heat   soaked  f eeds tock   leads  to  p r e c i p i t a t i o n   and 

s e t t l i n g   of  "new"  lower  mel t ing  mesophase  p i t ch   which  is  less  h i g h l y  
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c o a l e s c e d .   This  lower  mel t ing   mesophase  p i t ch   is  g e n e r a l l y   50  to  90 

weight  p e r c e n t   a n i s o t r o p i c   m a t e r i a l .  

Thus,  the  embodiment  i l l u s t r a t e d   in  Figure  3  enab les   a  

" t a i l o r i n g "   of  mesophase  product   which  is  not  p o s s i b l e   in  a  s i n g l e  

s e t t l i n g   s tep  o p e r a t i o n .  

The  f o l l o w i n g   e x a m p l e   i l l u s t r a t e s   p r o d u c t i o n  

of  two  m e s o p h a s e   p i t c h   p r o d u c t s   h a v i n g   d i f f e r e n t   p r o p e r t i e s  

u s i n g   a  p r o c e s s   as  d e s c r i b e d   a b o v e   in   r e l a t i o n   to   F i g u r e   3 .  

E x a m p l e  
A  f l a shed   thermal   t a r   f eeds tock   is  heated   to  about  460  °C  and  

passed  to  a  f l a sh   tower  ma in ta ined   at  about  375  kPa.  The  f l a s h   t o w e r  

bottoms  (deep  f l a s h e d   thermal   tar}  are  passed  to  a  heat   soak  t a n k  

ma in ta ined   at  about  375  kPa  and  about  440°C.  Residence  time  of  t h e  

deep  f l a s h e d   thermal   ta r   in  the  heat  soak  tank  is  about  six  h o u r s .  

Heat  soaked  thermal   ta r   is  pumped  from  the  soak  tank  to  a  f i r s t  

s e t t l i n g   tank  ma in ta ined   at  about  620  kPa  wi thout   s u b s t a n t i a l   c o o l i n g  

of  the  heat   soaked  m a t e r i a l .   Residence  time  in  the  f i r s t   s e t t l i n g  

tank  is  about  ten  minutes .   The  i nc rea sed   p r e s s u r e   e s s e n t i a l l y  

p r e v e n t s   b o i l i n g   in  the  s e t t l i n g   tank,   and  about  35  p e r c e n t   by  volume 

of  the  heat  soaked  m a t e r i a l   s e t t l e s   out  as  "old"  mesophase  p i t ch   which  

is  e s s e n t i a l l y   100  p e r c e n t   a n i s o t r o p i c   m a t e r i a l   having  a  mel t ing   p o i n t  

of  about  450  °C.  U n s e t t l e d   m a t e r i a l   from  the  f i r s t   s e t t l i n g   tank  i s  

passed  to  a  second  s e t t l i n g   tank  ma in ta ined   at  a  p r e s s u r e   of  375  kPa 

and  a  t e m p e r a t u r e   of  about  250  °C  with  a  r e s i d e n c e   time  of  about  t w e n t y  

minutes .   A  "new"  mesophase  p i t ch   in  an  amount  of  about  50  p e r c e n t   o f  

the  feed  to  the  second  s e t t l i n g   tank,  compris ing   about  75  p e r c e n t  

a n i s o t r o p i c   m a t e r i a l   and  having  a  mel t ing   poin t   of  about  200°C,  i s  

r e c o v e r e d .   U n s e t t l e d   m a t e r i a l   from  the  second  s e t t l i n g   tank  i s  

r e c y c l e d   to  the  h e a t e r   f e e d .  

This  example  i l l u s t r a t e s   t ha t   high  mel t ing  mesophase  can  be  

qu ick ly   s e t t l e d   from  heat  soaked  f eeds tock   using  an  i n c r e a s e d   p r e s -  

sure ,   and  a  low  mel t ing   mesophase  can  be  p r e c i p i t a t e d   from  the  r e m a i n -  

ing  s a t u r a t e d   heat  soaked  m a t e r i a l .  

There  are  many  v a r i a t i o n s   and  embodiments  of  the  i n v e n t i o n  

which  wi l l   be  apparen t   to  those  s k i l l e d   in  the  ar t   of  making  meso-  

phase.   D i r e c t i o n a l l y   ,  much  is  known  as  to  the  e f f e c t s   of  varying  such  

th ings   as  f e e d s t o c k ,   soaking  time  and  t e m p e r a t u r e ,   s p a r g i n g ,  
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a g i t a t i o n ,   coo l ing   of  soaked  f e e d s t o c k ,   and  the  l i ke .   Soak ing  

t e m p e r a t u r e s   of  from  350  to  475  °C  and  soaking  times  of  from  0.5  to  120 

hours  are  g e n e r a l l y   c o n s i d e r e d   to  be  the  p r a c t i c a l   l i m i t s   for  t h e  

p r o c e s s ,   with  s h o r t e r   t imes  wi th in   tha t   range  g e n e r a l l y   being  u s e d  

with  t e m p e r a t u r e s   nea re r   the  h igher   l i m i t .   The  c o n d i t i o n s   for  a  

p a r t i c u l a r   run  may  be  i n f l u e n c e d   by  f a c t o r s   such  as  time  a v a i l a b l e ,  

f eeds tock   p r o p e r t i e s ,   equipment  l i m i t a t i o n s ,   d e s i r e d   p r o d u c t  

p r o p e r t i e s ,   e t c . ,   as  is  known  in  the  a r t .   However,  the  p r i o r   a r t   h a s  

not  r e cogn ized   t h a t   rap id   s e t t l i n g   can  be  e f f e c t e d   by  i n c r e a s i n g  

p r e s s u r e   on  a  heat   soaked  m e s o p h a s e - c o n t a i n i n g   feeds tock   ,  and  f u r t h e r  

has  not  r ecogn ized   t h a t   rap id   i n i t i a l   s e t t l i n g   of  mesophase,  made 

p o s s i b l e   by  use  of  i n c r e a s e d   s e t t l i n g   p r e s s u r e ,   p rovides   a  c a p a b i l i t y  

for  p roduc ing   mesophase  p i t c h e s   having  s p e c i f i c   d e s i r e d   p r o p e r t i e s  

such  as  low  me l t ing   p o i n t .  

The  f e a t u r e   w h i c h   p e r m e a t e s   a l l   t h e   e m b o d i -  

ments  of  the  i n v e n t i o n   is  the  use  of  an  i n i t i a l   s e t t l i n g   p r e s s u r e  

g r e a t e r   than  the  p r e s s u r e   at  which  the  f eeds tock   was  heat  soaked.  The 

heat   soaking  p r e s s u r e   can  be  h ighe r ,   lower  or  equal  to  a t m o s p h e r i c  

p r e s s u r e ,   and  the  s e t t l i n g   p r e s s u r e   needs  to  be  s u f f i c i e n t l y   h i g h e r  

than  the  soaking  p r e s s u r e   to  r e t a r d   or  e l i m i n a t e   b o i l i n g   in  the  soak  

tank  and  to  keep  in  s o l u t i o n   any  gases  genera ted   by  c racking  a f t e r   t h e  

soaking  is  completed.   A  p r e s s u r e   as  l i t t l e   as  30  kPa  above  t h e  

soaking  p r e s s u r e   can  be  e f f e c t i v e   in  some  cases ,   and  in  o ther   cases  i t  

may  be  d e s i r a b l e   to  use  a  p r e s s u r e   as  much  as  2  MPa  h igher   than  t h e  

soaking  p r e s s u r e .  
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I l a i m s  

A  p r o c e s s   f o r   p r o d u c i n g   m e s o p h a s e   p i t c h   w h e r e i n  

t  h e a v y   a r o m a t i c   h y d r o c a r b o n   f e e d s t o c k   is   h e a t   s o a k e d  

m t i l   a  s u b s t a n t i a l   p o r t i o n   of  t he   f e e d s t o c k   h a s   b e e n  

: o n v e r t e d   to  o p t i c a l l y   a n i s o t r o p i c   m a t e r i a l ,  

t he   h e a t   s o a k e d   m a t e r i a l   is   s u b j e c t e d   to   a  p r e s s u r e  

l i g h e r   t h a n   t he   p r e s s u r e   a t   w h i c h   t he   h e a t   s o a k i n g  

:ook  p l a c e   w h e r e b y   b o i l i n g   of  t he   h e a t   s o a k e d   m a t e r i a l  

Ls  r e d u c e d ,   g a s e s   f o r m e d   by  c r a c k i n g   of  h e a t   s o a k e d  

n a t e r i a l   d u r i n g   s e t t l i n g   a r e   s u b s t a n t i a l l y   m a i n t a i n e d  

Ln  s o l u t i o n ,   and  s e t t l i n g   of  m e s o p h a s e   p i t c h   i s   e n h a n c e d ,  

and  t he   m e s o p h a s e   p i t c h   is  r e c o v e r e d   f rom  t h e   h e a t  

s o a k e d   m a t e r i a l   by  g r a v i t y   s e t t l i n g .  

2.  A  p r o c e s s   as  c l a i m e d   in  c l a i m   1  w h e r e i n   s a i d  

■teat  s o a k e d   m a t e r i a l   is   r e t a i n e d   in  a  h e a t   s o a k i n g  

/ e s s e l ,   and  t he   p r e s s u r e   in  s a i d   v e s s e l   i s   i n c r e a s e d  

p r i o r   to  r e c o v e r y   of  s e t t l e d   m e s o p h a s e   p i t c h   t h e r e f r o m .  

3.  A  p r o c e s s   as  c l a i m e d   in  c l a i m   1  w h e r e i n   s a i d  

s e a t   s o a k e d   m a t e r i a l   is  t r a n s f e r r e d   f rom  a  h e a t   s o a k i n g  

v e s s e l   to  a  s e t t l i n g   v e s s e l   m a i n t a i n e d   a t   a  h i g h e r  

p r e s s u r e   t h a n   s a i d   h e a t   s o a k i n g   v e s s e l ,   and  m e s o p h a s e  

p i t c h   is  r e c o v e r e d   f rom  s a i d   s e t t l i n g   v e s s e l .  

4.  A  p r o c e s s   as  c l a i m e d   in  c l a i m   3  w h e r e i n   t h e  

r e m a i n i n g   h e a t   s o a k e d   m a t e r i a l   in  s a i d   s e t t l i n g   v e s s e l ,  

a f t e r   r e c o v e r y   of  m e s o p h a s e   p i t c h   t h e r e f r o m ,   i s   r e t u r n e d  

to  s a i d   h e a t   s o a k i n g   v e s s e l   and  f u r t h e r   h e a t   s o a k e d .  

5.  A  p r o c e s s   as  c l a i m e d   in  c l a i m   3  w h e r e i n   t h e  

r e m a i n i n g   h e a t   s o a k e d   m a t e r i a l   in  s a i d   s e t t l i n g   v e s s e l ,  

a f t e r   r e c o v e r y   of  m e s o p h a s e   p i t c h   t h e r e f r o m ,   i s   t r a n s f e r r e d  

to  a  s e c o n d   s e t t l i n g   v e s s e l   f rom  w h i c h   a d d i t i o n a l  

s e t t l e d   m e s o p h a s e   p i t c h   is   r e c o v e r e d .  

6.  A  p r o c e s s   as  c l a i m e d   in  any  of  c l a i m s   1  to   5 

wh ich   c o m p r i s e s  

(a)  h e a t   s o a k i n g   a  h e a v y   a r o m a t i c   h y d r o c a r b o n  

f e e d s t o c k   a t   a  t e m p e r a t u r e   of  f rom  350  to   475°C  f o r  
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a  t i m e   of   f rom  0.5_  to   120  h o u r s   and  a t   a  f i r s t   p r e s s u r e  
u n t i l   a  s u b s t a n t i a l   p o r t i o n   of   s a i d   f e e d s t o c k   h a s  

b e e n   c o v e r   t e d   to  m e s o p h a s e   p i t c h ;  

(b)  s u b j e c t i n g   s a i d   h e a t   s o a k e d   f e e d s t o c k   c o n t a i n i n g  
m e s o p h a s e   p i t c h   to   a  p r e s s u r e   h i g h e r   t h a n   s a i d   f i r s t  

p r e s s u r e  

(c)  a l l o w i n g   m e s o p h a s e   p i t c h   to   s e t t l e   f r o m  

s a i d   h e a t   s o a k e d   f e e d s t o c k ;   a n d  

(d)  r e c o v e r i n g   s a i d   s e t t l e d   m e s o p h a s e   p i t c h .  
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