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Intrpductlon

The acld anlons (Hso¡,Not ,c to[  etc)
can lntercalate lnto the lnterlayer spece
of graphlte and fonn graphlte salts after
tb€ carboa atons ln the b?g1 planes of
tbg netrork are oxldized "-. the lnd,us-
trlal apptltcatlons of thetr useful cbap-
ctertstlcs. But thers are stl l l  Eany pro-
bleos whlch nust be solved.

In oaklng flexlble graphlte materlal
rtth the usual lnnersloa oxidatlon method,
the strong oxldlzlng agents oust be useal
and they wtll nake the sertous enrtvonoea-
tal pollutlon. J'4.. tho" tbe anodlc oxlata-
tlon ¡ethotl 1n rhlch the ortallzlng ageats
are not adopted are now developed rapldly
tc _dlsplace the ltsoerslon oxldatloo Eethoal
5r6,7, as sell known, the conpresstbll l ty,
recoverlng pmperty and oechaatcal strengtb
of f lextble gnrphlte Datertal depend on
the expansloa degree of tbe ventfom gr.a_
phlte partlcLes and the exp¿nslon degree
ls related to the aoount of gr.rpblte salts.
In our work tbe factors whlch cen lnfluence
tbe expansloo degree 1n the anodtc oxlda-
tlon method are exaúlned.

Expertrental Results anal Dlscusslon

2 gn of the Chlnese natursl grephlte
(98.+fi flf,qg .garboo, -25+50 mesb tn partl-
cte slaif'vsJ'put tn the platlnuo anode

( 5 cu 1n dlateter) and covered rtth glass
f lbre c loth.

tbe cathode (5 cn ln dlaoeter) was oade
of arttflclal gr¿pb1te and was put above
the anode at a dlstance of J co. Both of
the anoale aad cathod€ a¡e lonersed in
?5O oI actdlc aqueous solutlon. The glg_
phlte partlcles efter the anodlc oxlatlon
were w¿¡shed wlth' i l lstl l led rrster untl l pH=Z .
and rrere drled for t hr at 6OoC. then they
wer€ sent lnto an electrlc furnace to ex_
pand at the oost approprlate tetrper¿ture.

Tbe ftnal product obtalned was the
ve¡u1fo¡¡ graphlte partlcles. The denslty
of the orlgtnal graphlte ptrrtlcles Do and,
that of ve¡.alforu graphlte partlcles Dy
wera treasured. And we used the ¡atlo of
Do/Dv to erpress tbe expanslon degree after
beatlng. Evtdently the gr€ater the ratto of
Do/Dv, the l-arger tbe aEount of the forulng
grrxphlta salts. In our experlments the
followirng flctors are exaolned.

Th,e Concentration of Acld

l{e used the sulpbu¡.Lc acid aqueous
solutloa of t l l ffer^ent concentrations (fron
18.2 noL/L to 4.55 no: . r / : . ) . In  a l l  the cases,
the erpanslon degree of the verrnlfonn gra_
phlte particles was about 400. lo cor¡par¡e
yttb the usral lonerslon oxlalatloo nethod,
the concentratloo of acld used ln the anod_



lc oxldatlon could be very lor. Becausg

under the influence of the extemal elec-

trtc fleld, there are oany oany lqterca-

latlon anloas (HsO;) around tbe grapblte

partlcles, though the bulk concentr¿tlon

of acld ras verTr los. But lt shouLd, be

noted that the t18e of anodlc oxldatloa

requlreal to reach tbe saoe expanslon-degree

of vemlfom graphlte partlcles ras longer

ln the tlllute acld solltlon than ln tbe

concentrated one. ThlE fact shoued that

the veloclty of foming gÉpblte salts

1n the dllute solutlon ras slorer than

ln the concentrlated one.

t¡le used the nltrlc aclal anal percb-

lor1c acld to Eake tbe slollar experlnents.

the expanslon ilegree of the verqlfo¡u

graphite partlcles r¡ere above JOO.

The CurrEnt Denstty and, tb,e Oxtdatlon Ttrne

I'rben tbe concentratloa of the actd

and the ttne of o¡ldatlon werc flxed, tbe

expanston degree of verdlfom graphlte

partlcles increased rlth the lncrease of

the cument denslty at the beglnnlng. But

vhen tbe current denstty reacbed a certaln

value, the expar¡slon degree d1d not 1¡-

crease agaln. Thls current deustty was

called crlt lcal current t leaslty. Ue found

that 1t rras lnversely proportlonal to tb,€

oxtdatlon t1ne.

ThE electrlc enerty wastecl tn heat

lncresseal utth the lncrease of cur¡neat

clenslty. thereforc tt ts lt lportant to

choose an approprtate cumert denslty

durlng anotllc orldatlon.

The Bxpanslon Degree after Oxld¿tlon

Tbe natural graphlte parttcles expantl-
eal sUghtly ln the c tllrrctlon durlng

anodic oxtdatlon. lhe density of tbe gra-

phlte parti.cles after anodlc oxtdatlon D*
uas neasured, and the ratlo of Do/D" was

used to express tb,e expanston degree after

o¡ldatton. Ue for¡nd tbat the expanslon de-
gree after heattng would alecr€ase wben the
expanslon degree after oxtclatlon nas too
large (for sulphurlc acld solutlon, over
10-15). It ¡ras easy to understand that the

large expansloo after oxldation nould nake

nany leaks froo ¡rhlch tbe gases prrduced.

ln the decooposltlon of gÉphlte salts

rould leak out. Tbus tbe erpanslon degroe
after heatlng decreased.

Concluslon

Ustng the anodlc oxldatlon oethod to
tl lsplace the usual imtrerslon oxtdation oe-
thod, the stroag oxltltzlng agent wil l not
be adopted and the concentr¿tton of acld
w1ll be very low. These are f¿vou¡rable to
safety and tbe Envlronnental pollutton wtlt

be prevented.

Tbe controll lag firctors 1n the produc-

tlon process are the concentr¿¡tloa of ' '

acld, the curr€nt denslty, the oxtalatlon

tloe and the exp¿nslon degree after oxlda-

t ton.

Anodlc oxldatton ls an effectlve r¡ethod

to prepare gr^aphlte salts wben 1t 1s used

to produce flexlble graphlte naterlal. the
erpanslon degree aftar heatlng ls usually

aqual to ,OO-4OO tlnes.
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