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Introductlon

The a i ¡n  o f  th is  long- te rm pro jec t  i s

to  de f ine  the  b inder  P i tch  proper t ies  re -

levant  fo r  carbon and graph i te  e lec t rode
'p roduc t ion .  In  the  f i rs t  par t  o f  th is  in -
ües t lga t ion ,  carbon and graph i te  rods  o f
d lameter  20  mm were  produced under  s tan-
dard  cond l t lons  by  use  o f  17  d i f fe ren t
b inder  p i tches .  Crose cor reLat lons  o f
p i tch  p ioper t les  and cor re la t ions  o f  p l tch

lo  a r t l fac t  ProPer t ies  a re  p resented .

Experlmental

9  pe t ro leum p i tches  and 8  coa l  ta r
pitches having a r¡ ide range of ProPert les
( s e e  t a b l e  l )  w e r e  i n c l u d e d  i n t o  t h i s  i n -
v e s t i g a t i o n .  T h e  f l I I e r  c o k e ,  a  p r e n i u n
need l .e  coke w i th  max imum gra in  s ize  o f
0 . 7  m m ,  w a s  m i x e d  f o r  4 5  n i n u t e s  a t  1 6 0  ' C

wi th  an  oPt imum quant i t y  o f  b inder  P i tch-
The optlnurn amount of binder was judged

f ro ¡n  the  ex t rus ion  Pressure .  The ex t ruded
s tock  was baked to  850 oC and graph i t i zed
at  2800 oC.  E 'o r  bo th  carbonaceous (amor-

phous)  and graph i t i zed  grades ,  6  samples
w e r e  t a k e n  a n d  b u l k  d e n s l t y ,  e l .  r e s l s t i -
v i t y  (w iLh  gra in ) ,  and f lexura l  s t rength
(w i th  g ra ln )  were  de termined.

Resu I ts

Cross  cor re la t ions  o f  P l tch  Proper t ies

Pltches of coal tar and Petroleum
or lg in  show an over lap  in  the l r  respec t ive
range o f  da ta  ( tab le  l )  fo r  so f ten ing
po in t  (KS) ,  tempera ture  o f  equ iv lscos i ty
( T E v ) ,  A l c a n  c o k e  ( A C ) ,  v a c u u m  d i s t l l l a t e
a t  4 . 8  t o r r  ( V D ) ,  a n d  c o n t e n t  o f  B - r e s l n s -
A gap exists between the t! , to populat ions
f o r  d e n s i t y  ( D P ) ,  a t o m l c  C / H  r a t i o ,  a n d
c o n t e n t  o f  q u i n o l i n e  l n s o l u b l e s  ( C - r e -
s i n s ) .  I t  s h o u l d  b e  k e p t  i n  m i n d  t h a t  t h i s
gap is  b r ldged by  coa l  ta r  impregnat ion
p i tches ,  wh ich  have no t  been inc luded in -
to  th ls  lnves t iga t ion ,  however .

Trea t ing  bo th  poPu la t ions  as  one ensemble ,
the  fo l tow ing  s t rong ln te r re la t ions  be t -
ween p i tch  Proper t ies  can be  de tec ted  ( r  =

cor re la t ion  coef f i c ien t )  :
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T E V = 5 9 . 7  + I . l l  '  K S ,  r  =  0 . 9 3  ( f )

A C  = 6 7 . 3  - 0 . 7 3  '  v D ,  r  =  0 . 8 4  ( 2 1  ( f i q . 1 )

D p  =  0 . 9 3 9 + 0 . 2 0 9 . C / H ,  r  =  0 . 9 9  ( 3 )

D p  =  l . Z S t .  o r 0 ' 0 2 1  ,  r  =  0 . 9 8  ( 4 )

c / H =  1 . 4 8  .  o ( 0 ' 0 8 0  ,  r  =  0 . 9 9  ( 5 )  ( f i q . 2 )

Espec la t l y  the  proper t ies  dens i ty ,  a tomlc
C/H ra t io ,  and conten t  o f  o {  - res ins  a re
s t r o n g l y  l n t e r r e l a t e d .

Cor re la t ion  o f  p l tch /ar t l fac t  p roper t ies

The b inder  regu l re rnent  (R)  fo r  op t l -
mum p las t lc l t y  i s  cor re la ted  to  the  con-
ten t  o f  o (  - res ins  o f  the  P i tch :

R  =  2 8 . ?  +  O . 2 2 . o a  ,  r  =  0 . 9 1  ( 6 )

The ar t i fac t  bu lk  dens i t ies  in  the  amor-
phous and graph i t i zed  s ta te ,  ADA and ADG,
show the  s t ronges t  cor re la t ion  w i th  the
atomic  C/H ra t lo :

A D A =  t . 2 l +  0 . 1 6 6 ' c / H ,  r  =  0 . 9 4
A D G =  1 . 2 3 +  0 . 1 5 8 . C / H ,  r  =  0 . 9 5
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F i g .  4

For  the  e lec t r i ca l  res is t l v i t y  rneasured
both on amorphous and graphit lzed s¿rmples,
no  c lear  cor re la t ion  to  the  p l tch  proper -
t ies  cou ld  be  found.  However ,  fo r  coa l
ta r  p f tches  on ly ,  a  s t rong dependence
ex is ts  fo r  the  e I .  res is t i v i t y  o f  the  gra-
ph l t l zed  samples ,  gG,  on  the  conten t  o f
B - r e s l n s  ( f l q .  3 ) :

9 o  
-  t n . l  -  0 . 2 7 2  .  B ,  r  =  0 . 9 3  ( 9 )

The cor re la t ion  o f  f lexura t  s t rength  w i th
conten t  o f  o ( - res lns  and A lcan coke is
shovrn  in  f iq .  4  to  5  respec t lve ly .

f t  l s  obv ious  f ro ¡ ¡  f iq .  4  tha t  max i -
mr¡m strength ls achieved by coaf tar pit-
ches  u i th  l0  to  14  t  o f  qu ino l ine  inso lub-
les .  The bes t  l inear  cor re la t ion  fo r  f le -

F i g .  5

xural strength in amorphous (baked) and
graph l t i zed  s ta te ,  SA and SG,  was found
by combin ing  the  in f luences  o f  A lcan coke
AC and a tomic  C/H ra t io :

S A  =  - 6 . 6 3 + 0 . 1 9 2 . A C + 5 . 8 5 . C / H , r = 0 . 9 7  ( f 0 )
s G  =  - 5 . 6 0 + 0 . I 7 6 . A C + 3 . 4 7 , C / H ,  r = 0 . 9 6  ( r r )

Conc I us fons

-  B inder  p i tches  shou ld  have a  h igh
coke y ie ld  and a  h igh  a tomic  C/H ra t io
fo r  op t i rnum ar t i fac t  bu lk  dens l ty  and
s t rength .  A  h igh  conten t  o f  B- res ins  i s
i ¡npor tan t  fo r  low e lec t r i ca l  res is t i v i t y
o f  g raph i te  a r t i fac ts .  These resu l ts  a re
in  bas ic  cor respondence w i th  exper ience
on la rge  d ianeter  e lec t rodes .
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