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Introduc t  ion

The Nat iona l  Coa l  Board ts  bas ic
process  fo r  the  produc t ion  o f  h igh
pur i ty  coke f rom coa l  v ia  so lvent
ex t rac t ioq  has  been descr ibed pre-
v i o u s l y l r 2 .  T h i s  p a p e r  o u t l i n á s  h o w
the proper t ies  o f  coa l  ex t rac t  cokes
are  dependent  on  the  or ig ina l  coa l
and the manner in which i t  is proces-
sed. The ways in which the growth and
coa lescence o f  mesophase dur ing  cok ing
inf luences the thermal expansion of
graphite rods made from these extract
cokes  are  descr ibed.

Experimental

A  range o f  U.K.  coa ls  were  d ig -
es ted  in  an thracene o i l  (a  coa l  ta r
d is t i l l a te  bo i l ing  nominat ly  25O-4OO%)
at 36O-42OoC for up ro 5 hours. Ei ther
a 50 Kg batch r ig or a 1OO Kg f i - f
con t inuous  process  deve lopment  un i t  .
r¡as used at pressures of up to 1 Nrmr-¿.
Af te r  f i l t ra t ion  a t  2OO-25OoC the
resu l t ing  coa l  so lu t ions  n¡ere  coked
e i ther  in  15  kg  ba tches  to  a  f ina l
temperature of 5OOoC or in a 12O kg
hr - r  de layed cok ing  fac i l i t y  w i th  i t s
assoc ia ted  rap id  p reheat ing  sys tem.
Anongst  the  charac ter isa t ion  tech-
niques appl ied to the cokes were
measurements on 15 rnm dia. extruded
rods made from the coke after the
appropriate calcining, fonning, baking
and graph i t i s ing .  I t  shou ld  be  no ted
tha t  in  s t r i c t  con t ras t  to  Jas ienko3
no hydrogen is added.

Resu l ts  and D iscuss ion

The low temperature (O-1OOoC)
longitudinal coeff ic ient of  thermal
expansion of graphite rods (Cfn) nas
long been used as a measure of the
degree o f  need le  l i keness  and qua l i t y

o f  pe t ro leum cokes .  Coa l  ex t rac t  cokes
have been found to obey a sini lar
re la t ionsh ip  in  tha t  the  la rger  the
ex ten t  o f  an iso t ropy  v is ib le  mic ro-
scopical ly the lower the CTE. However,
i t  i s  no t  ye t  es tab l i shed r¿hether  the
same abso lu te  re la t ionsh ip  be tween CTE
and qua l i t y  app l ies  to  bo th  types  o f
cokes part icular ly when trying to
cor re la te  w i th  the  overa l l  per fo rmance
of a graphite electrode in an arc furn-
ace. For example coal extract coke
graph i tes  exh ib i t  a  g rea ter  res is tance
to thermal shock than might be expected.

I t  appeared f rom in i t ia l  tes ts
that extract coke propert ies r^/ere very
dependent  on  the  parent  coa l .  Th is
aspec t  r^ ras  s tud ied  f  i r s t  us ing  f  i xed
ex t rac t ion  and cok ing  cond i t ions ;  F ig .
1 shows the effect of  coal rank on
CTE fo r  these cond i t ions ,  w i th  the
higher rank coals general ly giv ing the
lower  CTErs .  However ,  there  is  an
apprec iab le  sca t te r  about  the  mean
l ine and this is due in part  to
di f ferences in petrological  composit ion
o f  c o a l s .

In the ser ies of experiments when
only the digest ion t ime and temperaturp
were  var ied ,  F ig .  2 ,  i t  was  found tha t
short times and lor¡ temperatures gave
small  mesophase growth when the
f i l t ra te  was eventua l l y  coked.  Thus
CTE reduced as residence t ime was'
increased. One of the mechanisms
cont r ibu t ing  to  th is  i s  the  depo ly -
merisat ion of the coal which cont inues
dur ing  pro longed d iges t ion  caus ing
atoms and groups, that could ster ical ly
hinder al ignmentr into graphite pre-
cursors ,  to  be  evo lved.

The separat ion of the undissolved
coal part ic les (mainly mineral  matter
and fus in i te )  f rom a  coa l  d iges t  i s  an
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srpens ive  opera t ion  and i t  i s  thus
i lpor tan t  economica l l y  to  de termine
c :e  e f fec ts  o f  any  dev ia t ions  f rom
i ighes t  e f f i c iency  tha t  can  techn i -
c a l l y  b e  a c h i e v e d .  T h e  r e s u l t s  o f
e rper iments  where  a  por t ion  o f  the
: iges t  was  made to  bypass  the  f i l te r
¿re  shown in  F ig .3 ,  where  the  ash  in
:he  coke is  taken as  a  measure  o f  the
: ¡ t a l  s o l i d s  p a s s i n g  E h e  f i l t e r .  T h e
s o l i d s  t h a t  p o l l u t e  t h e  f i l t r a t e
:nh ib i t  mesophase growth  and coa l -
escence dur ing  cok ing  thus  g iv ing  a
:- igher CTE. However,  in the CRE
? r o c e s s ,  a f t e r  d i g e s t i o n  u n d e r  a  c e r -
:a in  range o f  cond i t ions ,  the  res idue
p a r t i c l e s  b u i l d  u p  i n t o  a  f i l t e r  c a k e
' . * r i ch  i s  e f f i c ien t  bo th  in  re ta in ing
sub- rn ic ron  par t i c les  and in  g iv ing  a
n i g h  f i l t e r i n g  r a t e .

The ser ies  o f  exper iments  in
rü ich  the  preheat  tempera ture  ( i .e .
tha t  a t  the  in le t  to  the  de layed
coker )  was  a l te red  shows tha t  even
hav ing  s ta r ted  w i th  a  good coa l ,  and
hav ing  d iges ted  and f i l re red  i r  p ro-
p e r l y  i t  i s  p o s s i b l e  b y  i n c o r r e c t
cok ing ,  to  p roduce iso t rop ic  ra ther
¡han an iso t rop ic  coke.  F ig .4  shows
tha t  un less  a  cer ta in  th resho ld  temp-
era ture  is  ach ieved a  h igh  CTE gra-
p h i t e  w i l l  e v e n t u a l l y  r e s u l t .  T h e
lnacros t ruc ture  o f  the  coke is  depend-
ent on how the polymerising feed (with
the  chang ing  v iscos i ty )  i s  a f fecred  by
the  d is tu rbances  caused by  gas  and
vapour ,  bo th  in  the  preheater  where
there  is  a  h igh  degree o f  tu rbu lence
and in  the  coke bed i t se l f .  In  some
of  these respec ts  coa l  ex t rac t  so l -
u t ions  are  d í f fe ren t  to  the  feeds  used
to  make pe t ro leum cokes .
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