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RETENTION OE 2,4-DICHI¡ROPHENOXTACETTC ACTD BY AN ACTTVATED CARBON
A. Jiménez-I-6pez, .I. de D. López-Gonzá}ez and. C. Valenzuela-Calahorro.
lepartamento de O¡lmica Tnorgánlca. Facultad de Clencias. Unlversidad de Granada (Spain).

According to some workers (1) there are I
scme functional groups in actlve carbons
:., 'hich are very simll-ar to those existlng
:-n the organle components of soil; as it
1s weLl known these organlc components are
'n some way related to the degradation of
::.any herbicides (2). Taking J-n account the
above consi-derations we have studied the
:-etent ion of  2,4-Dj-chlorofenoxlaóet ic  ac id
(2,4-D) in agueous soJ-ution by a granular
ectivated carbon (supplled by Merck) with
a par t l -c le s ize of  L,5 mm. We háve studÍed
ijre kinetics of the retention process and
at the stme time, the adsorption isotherms
:f such herbicide. The active carbon used
ras been characterized by determining lts
oxygen content, surface area (by N,
adsorptJ.on at 77K) and pore size
iistri.bution.

lhe kinetic study has been carrled out at
lO,  20,  30,  4O and 5OeC using solut ions of
i i f ferent ,  in i t ia l  concentrat ions of  2,49
and a constant amount of adsorbent for
a ¡ o h  l - a m n o r ^ + r r r ó  F r n m  f  l r o  n  l n { - cs ¡ u  y r v  e r

dc-  #  =  f ( t )  ( F i q "  1 )  t h e  i n i t i a l -  v e l o c i t i e s
of*ietention have been calculated, and the
order  o f  the  re ten t ion  process  and the
spec i f i c  ve loc i t ies  have lgen ca lcu la ted
: r o m  t h e  p l o t s  o f  l o g  ( -  * =  f ( l o g  c )
(Fis.  2) .  Accorainq ; .o 'nvSlns- i : l  tn.
r h . n o e s  i  n  e n t h a ' l ^ r ,  : n r l  ó n + F ^ h v  F C f  t h eJ ! ¡ s ¡ ¡ y v  e  * ^ s , y J

For-nation of the activated species have
been calculated f rom the p lot  of
ros  ;+  =  f  ( * )  (F iq .  3 )  g i v i ng  va lues  o f

A ¡ r+  I 6 .7  ráa l  mo l -1  and  ¿ \s+  =  45 .5
ca\/emol. The changre in free energry and

the equil ibrj-um constant have been
calculated from the above values at each
temperature.

Ihe retent j -on isotherms of  2,4-D at  20 and
5oeC (Fi ,J .  4)  have been obta ined¡  they are
of  the I -3 t lnpe of  Gl lesrs cLasi f icat ion
(4). For Q/C6 values greater than O.5 ttre
retent ion is  tak lnq p lase in  mul t i laver .
On the otl ler hand, 

-t ire 
isotherms follów

the Lang'muir equation (Flg. 5) up to
C  (8x  1O-4  t . 1  (egu i va lenL  to  C /Cs  4  O .5O) .
F rom these  p lo t s r ' t he  va lues  o f  Xm and  b
have been caleulated. The values-6f Xm 5re:

h ( z o n c ) =  2 .69  x  Lo -3  mo le  g -1
- 3 - 1

h ( s o e c )  *  2 ' r 9  x  1 o - "  m o l e  g

The sur face  acces ib le  to  2 .4 -D has  been
calculated from ütese data , assuminq
that the molecule is re' l-ained per-pendi-
cularly to the sol id surface.Since in
these condit ions the crgf ls-sectlonal area
of  the  molecu le  i s  30  Á¿,  the  va lues  o f

the surfaces are

s(zooc)  = 496 ¡ ¡2 E-L

s (  sonc)
The values of

b (  zonc)
b  ( sonc )

a - 1
= 3 9 6  m ' g  -

the.constant  b are:
^  - 1= 6 . 4 5 x 1 O r  l x m o l e - a

=  6 .65  x  1o3  l -  x  *o le -1

and they indicate th¡at although the retentbn
process is almost enterely physlcal_, there
is some contributlon of chemÍsorption.

Fina11y,  the d l f ferent la l  heats and
entropies of retention have also been
ca l cu la ted  (F lg .  6  and  F ig .  7 ) .  The  AH-
values renge from O to 3 Kcal mole-l and
this seems to confirm that the retention fs
a physical  process.

RETERENCES

/ i  \(1 )  F IASSLER,  ,J .W. t  r rAc t iva ted  Carbonr r ,
Chamica l  pub l .  Co. ,  Inco
N e w  Y o r k  ( 1 9 6 3 ) .

/ a \

12)  SHEETS,  T . . f . ,  CRAFTS,  A .S.  and DREVERTH.
R.t ,J. Aqr. Food Chem.t f1f, ,
4 5 8 - 4 6 2  ( r e 6 2 ) .

(J) A}JDER, P. and SONNESSA, A.,J.¡ rrprincipJes

of Chentistryrt The l" lacmi11an
.  C o .  N e w  Y o r k  ( l - 9 6 5 ) .

,  A \(4 )  GI IJES,  C.H. r  ¡4ac  EVANS,  T .H. ,  NAKI {WA,S.N.
and S¡ { ITHr  D. !  .T .  Chem.  g6q.
3 9 7 3  ( 1 9 6 0 ) .

t. ¿o.c
b  o .  ¡ :g  o - ¡x
o c., l,o¡ r0{ M
¡ C.. ?.a lO{X
. C. r 19.Í- '¡t

359

F i g .  I



l.l c lxl

Eig .  2

l: 3.¡ 3.6
f¡ lor

3

360


