
l l i th  potent fa l ly  decreased aval labl l l ty  of
petroleum resids for coker feedstocks, solvent
ref ined coal  (SRC) wi th l ts  low sul fur  and lo¡r  ash
could be a good feed candidate.  However,  l l t t le
is known about how the propertles of calclned
delayed cokes are affected by the type of SRC used
as coker feed.

For calcined coke used in carbon anodes for
g. l . ! ! !n t fn smel t lng cel ls  the v ibrated bulk densi ty
(!e-O) ts the most lmportant ph¡rsical property
af fect ing anode consu¡¡pt ion,  e lect r lca l
res is t iv l ty , . f lexura l  s t rength and baked apparent
densi ty  (1,2) .  In  1974 a progran was beguh' to
determine how VBD ls  af fected by var iat ións ln  SRC
feedstocks to a delayed coker.

l . la ter ia ls .  The SRC-I  feeds (Table l )  nere
o-6:Eá'iiGlfrcrn the 6 t/.d piloü plant át 

- -

l { i lsonvi l le ,  AL.  They were produced f ran
high-volat i le  b l tunln-ous Kentucky coals.  The
chief  var lables were extent  of  hydrogenat lon,
sgpqration process and after-treatnent by
LC-f in lng.  Separat ion processes lnc ludeá
f i l t r a t i on ,  c r i t l ca l  so l ven t  deash ing  (CSD)  and
solvent  f locculat lon.  Each SRC was étrárac ier tzed
by amounts of  o i ls ,  asphal tenes and preasphal tenes
determined f rom dl f fereni la l  so lubl l i t les '  ln
pentane, toluene...and pyridlne. Hydrocarbon type
analysis was by NllR. Real denslty was determiñed
in He.  Preasphal tenes of  the o i l - f ree SRC was
calculated f ro¡n:
100  (P reaspha ' l t enes ,  f ) / ( 100 -0 i . l ,  f ) .
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Table l .  Propert ies of  SRCs and Cokes

&,paratus and Procedure.  SRC dl lu ted wi th
@us run to s imulate recycle
oil was pumped through a preheater into the bottom
of a ver t lca l  s teel  coke drum aü 460-470oC and
about 0.34 l i lPa. The drun was 200 nm dia. by about
1.2 n h igh and had a capaci ty  of  about  13 kg green
coke.  Runs lasted 2- l l2  to 4 hours.  Coke y ié lOs
were 68 to 9lf. The green coke was calcineá by
heat lng under-n l t rogen at  25" /hour  and soaklng-10
hours a¿ 1l00oc. VBD of the -0.59+0.30 rm (Tiler
screen -28+48) fraction of the calcined coke was
determined on a 1.00 gn sarnple uslng an early
verslon of ASTl.l D 4292. Because of faster upheat
rate,  coke f rqn a cmnerc la l  rotar l  k i ln  would
have a VBD lower by about 0.3 üg/m".

Discusslon.  VBD of  the calc lned coke increased
3ñáFiilTTttr preasphalrenes of ure oil- i iee snc
(F igu re  l ) .  Th i s  ag rees  w i th  obse rva f i ons  t ha t  i n
p l tch,  preasphal tenes forn less graphi t lzable
cokes than asphal tenes (3) .  VBD was not  re lated
to aromatfc  or  naphthenic carbon.

l lh f le  microstructures were not  examined,
presumably the high VBD cokes had the mosaic
st ructure.  Thls s t ructure resul t ,ed f rm hlndered
coalescence af ter  f locculat lon of  the nesoohase
ernuls lon ln  the act lve l iqu id zone of  the toke
9rp.(C).  _General ly ,  coaiescence is  h indered by
(a)  h igh v iscosi ty  of  res idual  cont lnuous phase,
(b )  p resence  o f  a  f l ne l y  d l v l ded  so l i d  emu ls i f i e r ,
(c) -absence of  physical  force promot ing
coalescence or  (d)  e lect r ic  charge on the
dispersed phase.
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F igure. l .  Ef fect  of  o i l - f ree preasphal tenes on
VBD of coke.

In SRC cokes h lgh v lscosl ty  (a)  ls  the gredunlnant
factor favoring the mosaic mlcrostructure (and
high 'VBD).  Vlscosl ty  of  the cont lnuous phase
increases rlth lncreaslng preasphaltenes because
of  thel r  h lgher  in i t la l  nolecular  re lght  (5) .
Vlscosl ty  lncreases great ly  on carbonlzat lon
because of greater condensatlon and cross-llnking
react lons of  preasphal tenes rh lch conta ln nore
reactlve functlonal groups as shorn by hlgher 0' S
and/or ¡{ (6). l- lurakami et al. (7) stated that for
SRCs wlth decreased atomfc 0/C, flor structune was
favored over  mosalc.  Thls ls  conf l rned by Plots
of  thei r  data (F igure 2)  which show that  for  SRCs
wlth decreased 0/C,  (o+S)/C or  (OlS+t l ) /C the
graphi t lzat lon of  cokes heated to 2800oC
incieased.  C/H corre lated poor ly  and (0+S)/H d id
not  corre late wi th graphl t lzat lon.

Col lo idal  or  f lne ly  d lv lded sol lds (b)  not  renoved
during the separatlon step could prevent
coalescence. However, assuming suspended matter
Ías unconverted coal ¡rlth 101 ash the naxint¡m
anount of suspended coal would be 2.5f, too small
an amount to hinder coalescence (8). Factor (c)
was probably constant ln these runs and factor (d)
has not been evaluated for thls non-aqueous
system.

Conclusion. The type of coke prepared can be
coniroTled by adiustlng the preasphaltenes In the
feed SRC.
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Figure 2.  Var iat ion of  2800"C lat t ice constant
wi th atomic rat io  of  feed.
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