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The overatl coefficient of heat
transfer of several fractions of sized
petroleum coke particles was measured
át ¿itterent temPeratures under a static
pressure of  3.0 PSI.  The temperature
gradient  across 2.5 cm of  mater ia l  was
measured during a steady state thermal
equil ibrium condition. A radial-out-flow
dév i ce ,  9 .5  cm ID  by  12 .0  c ¡n  OD '  v t i t h  an
electrical resistance heat source was
used' and the coefficient of thermal
conductivity (k) of the samples was
calculated from heat f low measurements
using the log-mean temPerature.dj fference.
Heat bal-ance litas maintained axialJ-y so
that a radial heat f low could be approx-
imated. The resulting calculations ignore
convective and radiation losses through
the granular matrix. Hol¡¡ever, for
reasónably small temPerature gradients
at low sample temPeratures the k-value
provides a quick and guite realistic
measurement of the conductive heat loss
through a sized granular, insulation
barriér. Comparison of these coefficient
values between cokes with varying degrees
of heat treatment and for different sizes
of coke particles allows the proper choice
of material for thermal insulation of
graphite or other high temperatures furnaces.

The k-values of sized Petroleum
coke particles in Tyler screen size
fract ions of  'LO/20 mesh,  -20/35 mesh and
-35/60 mesh were studied on a normal
calcined coke which was later graphitized
to 2500oC. Figure *1 shows the k-values
for the calcined coke for average temPera-
tures f rom l00oC to 600oC. The k-values
for the three particle size fractions
ri/ere remarkably similar. The overall
d i f ference was less than 208.

Figure #2 shows the k-values for the
same size fractions after the coke was
graphi t ized to 2500"C.  The k-values for
ihe- graphitized coke were two to five
timeá higher than for the cal-cined material.
The k-vaLue for any specific particle
s iz ing general ly  increased f rom 208 to 50E
as thá áverage sample temperature increased
from 100oC to 600"C.  Since the thermal
conductivity of graphite decreases with
temperature the measured increase of k-
value with ternperature is due to the
increased significanqe of convection and
radiation modes of heat transfer. The
particle sizing had a much greater effect
ón the k-value of the graphitized coke than
the temperature. The similarity of k-values
between the different sizes of calcined coke
does not exist for the graPhitized
particles and coarser size ñractions have
higher k-values.

While the thermal conductivity of an
insulation coke material is an important
design Parameter for high temperature
work]  tñe etectr ica l  res is t iv i ty  (ER) is
also inrportant due to the current losses
through the conductive coke medium \ithen
using-e lect r ica l  res is ta i ¡ce i i=at i l rg  as - is
curréntly practiced by manufacturers of
carbon aira- grapfrite products particularly
when processinq electrodes in Ach-eson
graphite furnaces. Since the thermal
éonáuctivity and ER of a particLe matrix are
a function óf pressure and particle sizing
as well as temPerature, a study was made
of the nR propérties of both a caLcined and
graphitizeá pétroleum coke for 5 closely
éizéa par t ic le  f ract ions f rom -10120 mesh-
to -20b mesh. These measurements were made
on a cyJ-indrical column of coke particles
at room temperature under static pressure
loads f rom 1 to 10 Psi .  These tests d i f fer
from traditional ER measurements on coke
particles in that the particle sizing $¡as
óoarser and the packing density was
altered only by the small applied Pressure'
These nR values include both the particle
res is t iv i ty  and contact  res is tances
between the particles and, therefore,
provide a uséful approximation.to the
áctual operating resistance which would
be encountered in a high temPerature
electr ica l  furnace.

Figure #3 shows the change in ER htith
increasing Pressure for both a calcined
and graphitized petroleum coke sized to
- lO/20 mesh par t ic les.  The p lots  are
shown as log-1og graPhs due to the
exponent ia l -decrease in ER wi th increasing
prés"ore caused by the rapid decrease in
par t ic le  contact  res is tance.  The
hifference in ER between the calcined and
the graphitized material is one order of
*.gnítnáe. This \¡ras an expected result
siñce the graphite structure of the coke
part ic les wouta substant ia l ly  reduce the
Én ot  the mater ia l .

Figure #4 shows the ER at a static
pressurá of  5 ps i  for  petro leum. coke- i n  

s i ze  f r ac t i óns  o f  - i o /20  mesh ,  -20 /35

mesh ,  -35 /65  mesh ,  - IO0 /200  mesh  and  -200

mesh for  both calc ined and graphi t ized
part ic les.  The hor izonta l  scale is  based
ón the log of the average Particle
diameter  wi tn in each s ize f ract ion '  For
both the calc ined and graphi t ized mater ia l '
the ER of  c losely s ized par t ic le  f ract ions
increased as the average par t ic le  s ize
decreased.  This is  due to the inverse
re lat ionship between par t ic le  s ize and the
number of  contact  res is tances per  uni t
vo lume of  mater ia l .  Due to the changes,
in ER for  var ious par t ic le  s iz ings and
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heat treatment temperatures, any
part icu lar  coke mater ia l  could be
tailored to fit a required ER value by
judic ious select ion of  par t ic le  s iz ings
and degree of heat treatment. Combining
these data wi th the previously  d iscussed
thermal conductivity data wil l allow
the most  prof i table select ion of  coke for
furnace packing.
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