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Resu l tsrnt roduct ion

Carbon sho¡^ts an Raman line at about 1360
cm-I  in  addi t ion to the l ine at  1575 crn-¡
which is  expected theoret ica l l -y [1] .  This
addi t ional  l ine at  1360 cm-r  decreases i ts
in tensi ty  as wel l  as width wi th increasing
HTTt1 ,2 l .  The  ra t i o  i n  i n tens i t y ,  R=
r (1360 )  / r . ( L575 )  r  Bay  be  used  as  a  measu re  o f
the la t t ice defects in  graphi te s t ructure.

The ef fect ive Debye Parameter  B" t t  has

been measured on var ious wel l -graphi t ized
carbons and graphites. It was found to de-
crease wi th the increase in HTT[3]  an<l  to
inqrease wi th mechanical  gr inding and
neu t ron  i r r ad ia t i on t4 l .  So ,  

" . f f  
may  a l - so

be used as a measure of  graphi t izat ion.
The t ransverse magnetoresis tance (Lp/p)

of  the sof t  carbons increases wi th increas-
ing HTT[5]  and approaches to the large value
which is  observed in graphi te.

In the present work, vte measured the
Raman intensi ty  rat io  R,  the ef fect ive Debye
parameter %tf "ñd 

the-maximum transverse

magnetoresis tance (Ap, /p)- . -  on the same
gráphi t ized cokes.- i rd^

Exper imenta l

Cokes f rom di f ferent  sources $/ere heat-
t reated at  HTT ranging f rom 2500o to 3000oC
in n i t rogen f low,  as shown in Table 1.  A
part of each coke was crushed in an agate
mortar for x-ray diffraction and Raman stud-
ies.  Gr inding t ime was kept  as shor t  as
possib le (  less than 1 min.  ) .  From the
remaining part of the cpke, the specimen for
magnetoresistance measurement r^tas cut into
r e c t a n g u l a r  p r i s m ,  s i z e  b e i n g  L . 2 x 4 . 4 x 0 . 7 m m .

Raman spetra were obtained by laser Raman
spectrometer htith an argon ion laser provid-
ing 400 mVi l  o f  4800 A radiat ion on the sample
compressed into pel le t  wi th or  wi thout  KBr.
The angl-e between the laser beam and the
sample surface \¡¡as ca . 20" and the scattered
l ight  was observed under 90o f rom the laser
beam.

The effective Debye parameter Beff \^tas

determined f rom the s lope of  l inear  re lat ion
between d i f f ract ion in tánsi t ies of  001,  l ines
(  9 .  =2  ,4  , 6  and  8 ,  i f  poss ib le )  and  s in2  O  / x2  .

Magnetoresis tance r^ tas measured at  l iqu id
temperature and the magnetic f ield of l0 kG
by d.  c .  arnpl i f icat ion technique by rotat ing
the f ie ld in  two modes.  By tak ing account
of  the preferred or ientat ion of  crysta l l - i tes
the maxi¡num transverse magnetoresistance
(Lp /p ) * " *  t r "  de te rm ined .

In  F igs .  I  and  2 ,  R  and  (LP /P ) * " *  
" . "

p loLted against  Bef f ,  respect ive ly .  These

three parameters are c losely re lated wi th
each other ;  R increases l inear ly  wi th
increasing Bef f ,  and (Lp/p)a"*  decreases

rapid ly  at  f i rs t  and then gradual ly  but
a lmost  l inear ly  wi th increasing Bef f .

D i scuss ion

Both Raman l ines at  1575 and 1360 cm- l
are assigned to in-p1ane mot ion of  carbon
atoms in graphi te la t t ice [1]  and the la t ter
is allowed to aopear if there exist parts
where the hexagonal symmetry of graphite is
no longer maintained. On the other hand,
large value of  Bef f  is  due to out-of -p lane

displacement of carbon atoms which is
associated wi th defects in  the Layer  p lane.
The linear relation observed between R and
Bef f  may suggest  that  both are reLated to

respect ive component  a long a-  and c-axes of
the same displ-acement of atoms due to
la t t i ce  de fec t s .

Magnetoresis tance decreases wi th the
increase in the concentrat ion of ' t rapped
el-ectrons which are accompanied by lattice
de fec t s .  - \ t  1ow  va lue  o f  u . f  f  

( ( 0 .25 )  ,  i n

l r t t t " i  words,  at  the region of  less defect ive
s t ruc tu re ,  ( Lp /p ) - - - -  dec reases  rap id l y  w i t h

i nc reas ing  Be f f .

Three parameters Rr B"r ,  and (Aplo)max

depend on the concentrat ion of  la t t ice
defects through in-p lane mot ion,  out-of -p lane
displacement and concentration of trapped
electrons.  They can be used as parameters
for  the character i¿at ion of  graphi t ized
ca rbons .
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Samples and I ITT

I {TT  ( .C )

3 0  0 0
3 0 0 0
2 8 0 0
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