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Abstract .  A neu evaluat lon nethod for  coking coals
l s  p roposed .  The  d l s t r i bu t l on  o f  op t l ca l  t ex tu res
o f  coke  nod i f l ed  w l t h  coa l  t a r  p l t ch  h ,e re  ob ta lned
by an autonat lc  measur lng systen based upon lmage
analys ls .  Hydrogen donor and acceptor  abl l l t les uere
also est lnated.  Coals are evaluated ln  terns of  the
extent  of  the developnent  of  anlsotroplc  textures.

I ntroduct I on

In coke nanufactur lng,  coal  tar  p l tch ls
of ten added ln order  to inprove coke per fo-
rnance  ( s t reng th ,  g rav i t y ,  ca rbon  d lox lde
r e a c t l v l t y ,  e t c . )  T h e  e f f e c t l v e n e s s  o f  t h l s
procudure changes according to the rank of
the coal  as h,e l l  as the extent  to  t ¡h lch l ts
an l so t rop l c  t ex tu re  l s  deve loped .  I t  l s
uel l  known that  there ls  good a corre lat lon
betueen coke per fornance and l ts  texture.
So the extent  of  the development  of  anlso-
t roplc  texture prov ldes lmportant  In forma-
t l on  f o r  coke  des lgn .

Osaka Gas Co. ,Ltd.  has a l ready developed
an autonat lc  systeD forrmeasur lng the
op t l ca l  t ex tu re  o f  coke t .  l n  t h l s  sys ten .
n lcroscoplc lnages of  the textures are
taken by TV canera and processed by a CPU,
uh tch  l den t l f l es  pa t te rns  o f  t ex tu re  based
on  lmage  ana l ys l s .  t ¡ l l t h  t he  suppo r t  o f  an
ao to focus lng  un l t  and  an  au toscann ing  un l t ,
t h l s  sys tem l s  ope ra to r - f r ee .  The  tex tu re
d i s t r t bu t i on  da ta  l s  p rec i se ,  r ep roduc ib le
and  f ree  f rom tnd l v l dua l  d t f f e rences .

Recent ly  l t  has been repor ted that
hydrogen donor (Da) and acceptor  (Aa)
ab i l l t y  o f  p l t ch  and  coa l  a re  l npo r tan t
factors governing tbe nesophase developnent
tn the co-carboni la t ion of  lou rank coal
and  p l t ch  sys temsÉ Th l s  pape r  dea l s  c l t h
the evaluat ion of  co¡( lng coal  ln  terns of
the enhancing potent la l  o f  anlsotropic
textures ln  co-carbonizat ion systens s l th
p l  t c h .

Exper i nental

Nine coktng coals were selected as
samples,  and one heat  t reated coal  tar
p i tch for  e lect rode use was used as a

nod l f l e r .  The  e lemen ta l  ana l ys i s  o f  t he
coa l s  and  p l t ch  a re  shown  l n  Tab le  l .  To
observe opt lca l  texture the coals were
crushed to pass through 60 Ty nesh and
d r l ed  be fo re  use .  The  p l t ch  con ten ts  we re  0 ,
10 ,  20  and  401 .  The  hea t l ng  ra te  ( f r on  573"K
to  773oK) ,  t he  ca rbon l za t l on  t empera tu re
a n d  t h e  p e r i o d  w e r e  l . S o K / m l n ,  l l 2 3 o K  a n d
30  m in  respec t l ve l y .  Ca rbon i za t l on  h ,as
carr led out  ln  an iner t  at ¡nosphere.  Cokes
uere molded and pol lshed as usual ,  and
opt lca l  textures were exanined by the
autonat lc  neasur lng systen.  Table 2 shous
the  c lass f l ca t l on  o f  t ex tu res .

The coals tested for hydrogen donor and
acceptor  abl l l t ies u lere crushed to pass
through 200 Ty ¡nesh and dr ted before use.
Donor and acceptor  abl l l ty  l rere assessed by
hea t l ng  t hen  r ¡ l t h  an th racen -e  and  9 , lO -d lhy -
droanthracene,  respect tve ly? The heat ing
ra te ,  t he  hea t l ns  t enpe ra tu re  and  the
p e r t o d  w e r e  l 0 o K / n i n .  6 7 3 o K  a n d  5  m t n .
respec t i ve l y .  The  resu l t i ng  spec imen  was

Tab le  I  E lenen ta l  ana l ys l s  o f  Coa l s  and
P l  t ch

Col l ¡  ¡  P i tch

U l t i r ¡ t c  l n a l y ¡ i ¡  ( y t f , d a f )

l ¡h  ( ¡ t fc tl t{ s 0
l l un tc r  Va l l cy t r . 8 D . J D 0 . { l l . 0 6 . ?
lh¡co E 6 . 5 5 . 2 { 0 . 6 6 . 3 ? . 9
0yub¡r i E 7 .  I 6 . 1 6 0 . 3 ¡1 .9 6 . E
Lulln¡ E7 .9 5 . 1 . { 0 . 3 5 . 3 1 0 . 0
South Bull i. t r .  0 { . 9 C 0 . 4 5 . 2 g . {

Goonyoll¡ E E . 6 0 . 5 ¡1.  t E . l
Pc¡L Dorn¡ E 9 . 9 5 . 0 o 0 . 6 2 . 6 E . 0
Sarr j i 90 .  E 5 . 2 E 0 . 6 I A 9 . 5
Sl¡b Forl 9 1 .  ? { . 6 2 1 . 0 1 . 5 5 . 3
Pi tch 9 3 . 6 { . 3 1 0 . 7 0 . t



Tab le  2  C lass i f l ca t l on  o f  Coke  Tex tu res

l{ ¡r¡ Idcntlfyin¡ l l¡rt¡

I so t rop ic  T . ¡ tu rg Uniforr. f l¡t P¡ttcrn

Flna l lor¡ic Tarturs P¡ r t tc l¿  p ¡ t ta rn  undcr  l .5 r ¡

Co¡r¡¡ l lo¡¡ic Tatturc p¡ r t l c lc  p r t t r ra  f ro ¡  l .S¡  to  l0 r ¡

Flbrou¡ fsrtur. Flocl.n3 p.tt.rn. L.nrtb lr rbovc

l 0 ¡  ¡ n d  r i d t h  l ¡  u n d ¡ r  l 0 ¡ .

Le¡flct lcrturc Florin¡ or prrtlc¡. p.ttcrn. Both

lan¡th ¡nd r ldth r rc ovcr lot .

Inart T.rturc ¡€rtur! darlvld fro¡ co¡l lncrt

dlssolved ln CDCI¡  and exanlned uslngtU-HUn.
Aa ¡ ,as evaluated Tron the ln tensf ty  of  8.4
ppn due to the 9,10 posl t lons of  anthracene.
Da uas est lnated f ro¡¡  the ln tensl ty  of  3.9
ppn  due  to  I , l 0  pos l t l ons  o f  9 ,10 -DHA wh lch
are produced by the abstractlon of
t ransferable hydrogen ln the saDPle.

Resul ts  and Dlscusslon

F lg . l  sho t ¡ s  t he  t ex tu re  d l s t r l bu t t on  o f
SaraJl  coklng coal  co-carbonlzed u l th coal
t a r  p l t ch .  The  X  ax l s  l s  de f l ned  as  t he
pl tch content  and Y axls  ls  def lned as the
dlst r lbut lon of  opt lca l  textures observed
af ter  co-carbonlzat lon u l th that  anount  of
p l tch.  Coarse mosalc texture and leaf le t
texture increase and iner t  texture
decreases as the Pl tch content  lncreases.
As  p l t ch  l t se l f  has  l ea f l e t '  t ha t  above
the  dashed  l l ne  can  be  a t t r l bu ted  to  P l t ch
wh l l e  t ha t  unde r  t he  l l ne  shou ld  be  a t t r l -
bu ted  to  coa l .  I n  add l t l on  t o  Sa raJ l ,  S lab
Fork and Peak Downs shoued a s lmi lar
pa t te rn .  F lg .  2  sho rds  t he  d t s t r l bu t l on  f o r
Masco  coa l .  I n  t h l s  case  the  bo rde r l i ne
betueen coarse nosalc and leaf le t  ls  above
the dot ted l lne,  that  ls ,  Masco shous nore
coarse mosalc than can be exPected f ron the
proport lon of  p l tch.  Lul lng and Hunter
Va l I ey  shoued  a  s lm l l a r  Pa t te rn .  I n  Sou th
Bu l l l ,  Goonye la  and  Oyuba r l ,  t he  bo rde r l l ne
betueen coarse nosalc and leaf le t  was on
the  do t ted  l l ne .  These  coa l s  can  be  c lass l -
f l ed  as  an  l n te rned ia te  g rouP .

In order  to def lne the extent  of  hydrogen
transfer  ln  the co-carbonizat lon svste l l ,  ue
have lnt roduced a D/A paraneter .  This  ls
d e f l n e d  b y  f o r m u l a  ( ¡ ) .  F t g .  3  s h o u s  t h e
maJor anlsotropic  texture and
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the  re le t t onsh lp  be tween  D /A
and CU for each coal and
p i t ch  sys tem.  Open  c l r c l es
ind l ca te  t he  po in t  uhe re
coarse mosalc reaches 502.
Squa res  l nd l ca te  l ea f l e t  502 .
T r i a n g l e s ,  f i n e  m o s a l c  5 0 2 .
Though the extent of the deve-
lopnent  of  anlsotroPlc texture
for  the sane p l tch content
d l f fers f ro¡n coal  to  coal  .
t he re  l s  f a i r l y  good  co r re la -
t lon between D/A and CZ uhere
the  dominan t  an ¡so t rop i c
tex tu re  (502 )  l s  obse rved .

l n  any  b lend  sys tem o f  cok ing
c o a l  a n d  p i t c h ,  t h e  d i s t r i b u -
t i on  o f  op t l ca l  t ex tu res  can
be est lmated f rom hydrogen
dono r  and  accep to r  ab l l l t i es ,
and CZ.
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