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EFFECT OF COKE-SIZTNG ON PUFFING CHARACTERISTICS OF BAKED STOCK
L .  D .  L o c h ,  K .  ! V .  T u c k e r ,  L .  A .  J o o t

Great takes Research Corporation, El izabethton, Tennessee 37643

Puff ing character is t ics determined by
a dynamic puf f ing test  were ut i l ized to
evaluate coke s iz ing-puf f ing re lat ionships.
Four types of baked stock, ranging from all-
f lour ¡nixes to coarse particle electrode
type mixes were formulated with both high
puf f ing coke C* (sul fur  content  I .2Z)  and
1ow-pu f f i ng  coke  B  ( su l f u r  con ten t  0 .84 ) .
Each mix type with each coke type \^¡as eval-
uated wi thout  inh ib i tor  and wi th 1 pph Fe^0^
be tween  1200"  and  2900"C .  Pu f f i ng  t ás t s  á t r
both 5oC/min. and l4"C,/min. were conducted
on each of  the samples.  The puf f ing test
procedure, and sample puffing curves are
descr ibed br ief ly  in  the reference c i ted
be low* .

The fo l lowing is  a general  descr ipt ion
of  the four  mix types evaluated in  th is
s tudy :

M ix  #1  s tock  -  a l l  f l ou r  ( l a rges t
pa r t i c l e  s i ze  <0 .2 I rnm)

Mix #2 stock -  medium f ine-gra in,
l a rges t  pa r t i c l e  s i ze

l .  6mm
Mix #3 stock -  medium-grain,  largest

pa r t i c l e  s i ze  6 .7mm
Mix #4 stock -  medium coarse-gra in,

largest  par t ic le  s ize
12.  7m¡n

Table I  summarizes the resul ts  of  th is
study.  Tota l  puf f ing values,  def ined as BAL
from minimum length to maximum length, are
designated as EAL.  or  ?AL^ for  inh ib i ted and
uninhib i ted stockI  respect . ive ly .  Resul ts
are much as expected wi th degree of  puf f ing,
in  general ,  increasing wi th both increasing
upheat  rate and increasing mix coarseness.
Puf f ing in  low-puf f ing and non-puf f ing coke
stock is  less af fected by mix type and up-
heat  rate than in puf f ing coke stock but
both follow the s¿rme general trends in their
puf f ing behavj-or.

Uninhib i ted mix #2 baked stock made
w i th  coke  B  ( I ow  pu f fe r )  pu f f s  0 .24?  and
0 .622  a t  5oC /m in .  and  14oCr lm in .  uphea t ,
respect ive ly ,  whi le  mix #4 baked stock made
from the same coke,  a lso uninhib i ted,  puf fs
L .272  and  2 .07?  unde r  t he  same g raph i t i -
zat ion condi t ions.

Uninhibited mix #2 baked stock for¡hu-
lated wi th h igh puf f ing coke C puf fs  0.698
and 2.018 at  S"C/min.  and L4"C/min.  upheat

rFd-coEé-description see abstract "puffing
of Electrode Stock As Influenced by Sulfur
Content  and Heat ing Rate"  by K.  W. Tucker ,
et .  a l . ,  13th Biennia l  Carbon Conference

rates,  respect ive ly ,  whi le  uninhib i ted mix
#4 baked stock made from the same coke
pu f f s  2 .092  and  5 .28 t  unde r  t he  same
graphi t izat ion condi t ions.

The same trends noted in the above
examples, except at lo\^rer total puffing
levels,  are fo l lowed by baked stock inhib-
i ted \4r i th  1 pph Fer0" .  Baked stock in ter-
mediate in  par t ic lé  Siz ing between mixes
#2 and #4 have intermediate tota l  puf f inq
leve1s .

It is apparent from the examples cited
above that  f ine-gra in s tock is  more easi ly
inhib i ted than coarse-gra in stock fabr icated
from the same coke.  F igures I  and I I  depict
the re lat ionships among mix type,  to ta l
puf f ing and puf f ing inhib i t ion (1 pph Fer0.
vs.  none) for  baked stock prepared f rom -  "
cokes B and C,  respect ive ly .  Placement  of
the mix type on the graph's  hor izonta l  ax is
was assigned on the basis  of  the s ize i -n
mm of  the largest  coke par t ic les wi th in th¡q
mix.  Good corre lat ions ex is t  betv/een tota l
puf f ing and mix coarseness as d iscussed in
the above examples.

In addi t ion to determin ing puf f ing
character is t ics on a l l  the baked stock shown
in Table I ,  apparent  densi t ies and coef f i -
c j -ents of  l - inear  thermal  expansion (CTE)
were obta ined on the I "d x  l "  longr  puf f i -ng
plugs af ter  the puf f ing test .  A l l  o f  these
plugs were wel- l -graphi t ized s i -nce a l l  \^ rere
t e s t e d  t o  2 9 0 0 o C .

In some instances densi t ies show the
expected decrease wi th increased tota l
puf f ing,  par t icu lar ly  at  h igh heat ing
rates.  Processing condi t ions and the smal l
sample s ize tend to "wash out"  corre lat ions
when s low heat ing rates are involved.
Consider ing the smal l  sample s ize of  the
puf f ing p lugs a fa i r  corre lat ion ex is ts
between CTE and tota l  puf f ing.  F igure I I I
i l l us t ra tes  t h i s  re la t i onsh ip .

In surnmary, the degree of puffing
(3AL^  o r  BAL ,  )  i nc reases  s ign i f i can t l y

w i thu inc reas lng  m ix  coa rseness .  A l so ,
puf f ing increases as the heat ing rate is
increased.  Stock formulated wi th cokes
C and B fo l low general ly  the same t rends
al though coke C is  obviously  a h igher
pu f fe r .

As puf f ing increases due to larger
par t ic le  s ize in  the stock,  densi ty  of  the
stock tends to decrease.  CTE's fo l low an
inverse corre lat i "on wi th SALO or  ?ALI .
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Puf f i ng  (  tA
Heat inq  Rate

Table I
Ef fect  of  Coke Siz ing on Puf f ing of  Baked Stock

CTE (cmlcn ogxlg-7)

TotaI
at

A .D .  A f te r  G raph . A f te r  Graph .
Heat inq  Rate  (oClMin .  )  Heat inq  Rate  (oC, /Min .  )
-  l -  r . t -

Mix
Coke Type l!.ll_:-

l F = 1 p p h F e 2 0 3

l . 4 r  L . 4 2
1 . 4 1  1 . 4 s
L . 4 6  1 . 4 0
1 . 4 4  l .  3 9
L . 4 2
1 . 5 4  1 . 4 8
1 .  4 9  1 . 4 6
l .  s 0  1 . 4 1
I . 2 8  L . 2 I
1 . 4 8  1 . 3 5
1 . 4 6  L . 2 6
1 .  3 7  L . 2 5
1 . 4 0  t . 4 l
1  .  5 l  t . 4 4
L . 4 9  1 . 3 2
t . 5 2  L . 2 4

1 9 .  I  1 5 .  4
8 . 2  L 2 . 9
8 . 1  9 . 5

1 1 .  0  1 1 .  0
L 4 . 7
L 4 . 7  1 5 .  4
1 0 . 8  1 0 .  8

9 . 9  6 . 8
1 0 . 2  1 0 .  8
1 3 . 9  7  . 9

7 . 0  7 . 0
7 . 2  3 . 3

L 4 . 7  t 2 . 7
1 4 .  9  1 1 .  I

8 . 5  6 .  8
-  3 . 3

B t N o
B 2 N o
B 3 N o
B 4 N o
B l I F
B 2 I F
B 3 I F
B 4 I F
C l N o
C Z N o
C 3 N o
C 4 N o
c 1 l F
C 2 I F '
c 3 l F
c 4 l F

0 . 1 1
0 . 2 4
0 .  8 0
r . 27
0 . 0 5
0 .  0 7
0 . 2 6
0 .  s0
1 . 3 3
L . 2 9
r . 52
2 . 0 9
0 .  0 3
0 . 1 4
0 .  5 9
0 . 9 2

0 . 2 3
0 . 6 2
1 . 0 6
2 . 0 7
0 . 0 5
0 . 2 6
0 . 4 9
1 .  3 0
2 . 2 4
3 . 0 1
4 . 9 2
5 . 2 8
0 .  1 6
L . 3 2
3 . 1 3
4 .  3 9

5tC, /ü in .
14'ClMin.
5 'Clll in.
1{.C/Mi
t
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O I  reror S'cl l . t in.
Q r relo! r{.c/}ttn.

1  1 . 6 6 . 7 12.7
Size of Largegt Coke Part. r¡u¡t

F iS .  I I .  Pu f f i ng  Vs .  M ix  TYPe-Coke

. 2 1  1 .  6  6 . 7 L2.7
Slze of Largclt Coke Part. rn¡tr

F ig.  I .  Puf f ing Vs.  Mix Type-Coke

1 6

14

L2

5 6

CTE (cm,/cm ocx10-7
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