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INTRODUCTTON

Dur ing L.he process of  fon ' rat ion of  graphi te
n x i , l p  f  r n m  a n r ¡  r r r ¡ n l \  i  l c  -  t i r o ¡ p  i  =  a n

¡ l tcrat ion of  the graphi te s tnrcture,  leadln3
- L ^  -  ' I  - - ^  r f  1 - l r a  c r ¡ n i r  i  1 . a  I  ¡ r n a  l  I  ¡ o  J - h au 9  q  D s l J q L d u J . ( / r I  u _  - *  - d r r c a l o g r _ u l g

or i  j i na l  basa l  spac j -ng^ in  g raph i t e  (3 ,35  A )
changi-ng to about  613 A in graphi te ox ide.
m L ^  L ^ - - r  ^ * - ^ i - r  i n  c r r ¡ r ¡ h i f e  n v . í d e  1 v 1 1 1I ¡ ¡ s  u o J o I  D I J U U . L ¡ ¡ J  r r ¡  V r O l r r r r  u 9  v / ! ¿

depend o1'r the degree of oxiclation of the
original graphite and on the amount of
hrater retained between the lamel}ae" The
mechanism of graphite oxide forrnation leads
to the fact t,hat graphite o:<ide develops
most  of  i ts  sur face area in  in ternal  regions
of  i ts  s t ructure.  From the adsorpt ion point
n f  ¡ ¡ i a ¡ ^ r  l - l r a  i n l - o r ' l ¡ m o l  I : o  r a c i n n q  n l ¡ r ¡  l - h o

rol_e of submi-crr:pores (1) as. it happens
v¡ i th  many other  adsorbents (2) .  These
internal  regions of  graphi te ox ide are not
accesibLe to non-polar  molecules adsorbed
¡ J -  r r e r r z  l n r ^ r  l - p r r n e r ¡ f r r r o s  / 3 )  -  s i n g g  l h gq v  v \ - ! J  e v , , P s r u  \ r t  a

in ter lamél lae spacing r ¡us¿ increase in
order to facil i tate the adsorption of these
moleculr¡s. However this increase in the
h - 6 - 1  - ^ - a j n ^  - - r ¡  l . ¡ L . o  n l ¡ ¡ o  r ^ ¡ h o n  r o f ¡ i n i n , rl o J o l  J - ( ' O U ! t r g  i l ¡ o y  u q ^ s  t s ¡ r s u s  u q f ¡ ¡ ¿ r r v

po la r  mo lecu les  (4 ) .

In tir is \^rork, the adsorbates used have jreen
eLhyLene-glyco1. methanol and eürar:ol, and
the adsorption temperature 25eC. The
¡r¡nh i l- o ny i ria s ln rr-,na reri bv tile Staucienrn.aierY l u i J ¡ ¡ + t l v g ¡ - J

mr:thocl (5) ),  have been ol¡tained frorn
d i f fe rcn t  g raph i tes !  na tura l  based.  g raph j - te
(N) ,  a r t i f i c ia l  g raph i te  (A)  and pyro ly t i c
g r a p h i t e  ( P ) .

RBSULTS

L . Adeo5)tiqn_of etj¡rlene-qlygo!

The adsorp t ion  o f  e thy lene-g Iyco I
has  been s tud ied  in  a  convent iona l
gravlmetric system using si- l ica springs
ba lances .  ?he sar , rp les  s t r rd ied  have been
grapl-r i te oxldes from the dif ferent kinds of
gral ' :hi te mentioned above, attacked from 1
to  5  days .
'- t i re aclsorption of ethylene-91; 'co1 by üre
d i f f e r e n t  s a r p l e s  h a s  b e e n  s t u < l i e d  f i r s t
a t  re l r t - i ve  p ressure  p ,4 )^  =1 ,  fo l lo t red  by
the  desor r t ion  a t  1O-J  tó r r .  T i re  adsorc t ion
ancl clesg¡ict ion rrrns have been repeated
c a r ¡ Á r ¡ 1  i i m - .  ^ n d .  l _ t  h a s  b e e n  f o u n d -  t h a t
bo'Lf¡ r-rrocess(is are not reprr:duci i t le
althouglr the cl i f ferences are small" j -n the
- - . . . -  l  ^ -  € É . ' ñ  , a r - n h  i  f  a <  L T  = n ¿ l  Á  l l r n { -  h  ¡ n ' l  r ¡¡ d l [ , r . | - o  l t f r l t ¡  r . J r o ,  n  v J v

c r y s t a l l i n e s ) ,  a s  i t  c a n  l ¡ e  s e e n  i n  F i g .  1
fo.r the oxide frr.¡¡n na't i- tral- based g;raphite.
f J n '  r a r ¡ a r  l - , r =  r l i  F F a r a r r ¡ n q  á r é  r ¡ o r r ¡  I  e r c e  f n r

,  
e  ' '

F h n q o  r y r ¡ i ¡ , : i  i o  n - . ¡ i i j o s  r r o m  n v r o l  i i i cJ ! ' r i / ¡ ¡ r
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gra¡rhite.

On the other  hand,  t i te  l r revers ib i l - i ty  is
much l,rrger for the adsorption n-rns of a
given qraphite oxide, than for üie
correspondi .ng desorpt ion runs as i t  can be
deduced frrrm Fig. 2, . 'Ln the case of graphite.:
n - . i  ' - l a  € r a m  ^ r ' ¡ ^  1 r ¡ # i  ¡  ¡ r ¡ n h  i  l - ar r u , r r  I r J  ! e r j  u r v  \ r r q P ¡ 1 r  u s .

! 'rom the exrerirnr-intal resrrlts of adsorptlon
of  c thy le¡s-g lyco1,  anr l  consid.er in . l  22 'Á2
(4)  as the cross-sect ional  area of  the
adsorbate in  th is  case,  the in ter lamínar
sul:face areas of the graphite oxicles have
been ca1culEted q iv ing values f rom 15OO to
l -55O mz.  g- ' ,  which are of  the same order
of the theoreticaL lnterlami-nar surface area
of graphite o><ide obtained follorving
d i f f e ren t  expc r imen ta l  r ne thoCs  (4 ) .

In  any case,  and according to the in terLami
nar sLlrface area determined by the retentidn
of  ethy lene-qlycol  on sa:rp les at tac l ied
drrr i r - lg  5 days,  the order  of  such area ls
A  > P >  r r .

2. Adsogo tion_of gethanol_and_ethanol

The adsor-pt - i .on of  these a lcohol-s  has been
foll-owr:d in a gravimetrj-c system v¡j.ür mer-

n r r * . #  ^ - = € ¡  - r r r f  r r e i n n  < i  l  i ¡ - ¡u u r y  u u c t r - O l r s  A . . *  * - * . , y  S p f f - n g
balances" In th is  case sarnples of  graphi te
oxide stuclied are those resultinr¡ from a 5
daTs at tack on the d i f ferent  k inds of
gral;hites. The adsor¡rtion isotherrn,.; of
mr:thanol on the three qraphite oxides carl
l ¡ e  r o c n  i n  I ' J m r r o  ?  i n  r ^ r l r i n h  F n r  q ' i  m n ' l i ¿ . i { ¡ ¡

desorption iscther:rns are not shov/n. The
a( lsorpt ion of  ethanol  fo l lows üre same
patbrn as methanol- .
' t lhe adsorption of r,rc-thanol and eti lanol shows
al  so the sajne patLern as the adsorpt ion of
ethylene-glycol- in the sense that the order
of  adsor-ot ion is  A> P> N.  fn a l - l  cases the
calculated monolayer  of  methanol  or  ethanol
adsorbed ranqes f rom 20 to 30 mg.  9-1"
l-he desorption after saturation of mt:üranol
and ethanol  leads,  in  aLl  cases,  to
hysteresis  loops indicat ing that  the
desorpt ion process is  ta)< i .ng p l .ece in  a
different wal¡ to thq adsorption of the
adsorbate. The oxii[e i=rom pyrolytic
, f r a l ) i t i  i - c s  r y i \ ¡ a q  ^  

' l ¡ r ¡ o  
l r " : l . a r o q i  ^  I , \ ^ h  1 ^ r r J -v s r  q  ¿ e l v s  ¡ r y , ) u s r s o ¿ D  ¿ u v I J  r r u u

those from artif icial ancl natural based
r. ¡ ra i rh i tes are smal l "  This  indicates t l ta t  in
iJre- forr¡er oxides Urere J.s a larqe retentiryr
of  adsorbate af ter  desorpt ion.

At the present nornent the electron diffrac-
t-i-on of the dlfferent oxicies and tl-re X-ralr
diffraction stuc¡.:/ of the gra¡rhi-te oxicle-
adsorbate conplexes are been carried out
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rcd ',he data wlL1 be qiven at the moment o f presentat ion of  th is  paper.
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