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Introduction

The retencior,r.gf raodioiodine in the forn of nethyl
iodide (cH3 ¡Jr I )  by inpregnaced act ivated carbons
is of  considerable i ruportance.  This iodine species
is one of  the roajor  compounds to be reta ined by io-
dine f i l ters (adsorbers)  operated in the exhaust
ai r  of  nuclear power p lancs.  I t  is  used in tests on
the sgi¡abi l i ty  of  carbons for  use in iodine f iL-
Ee rs  .  t  t '

In  order to obtain re levant  and re l iable data,
in recent years r¡e have perfotmed iavestigatrions on
the influence of various par¿uneterft on the retention
of  cH3l3tr  by íurpregnated ac¡ ivated carbons.  This
paper covers the influence of che temperature, rela-
¡ ive hunidi ty  and face veloci ty  on the retent ion of
CH3l3l1 by Ehe carbong 2o7B (KI)  and 2o7B (TEDA).

More detai ls  of  the invqst igacions wi th 2o7B (KI)

can be found eLser¡here.J

Pr iñcip les

The retent ion of  CH3l3l ¡  by inpregnated act i -
vated carboqe is a conplicated reaction in'volving
nany eteps.z I f  the inpregnant consists of  KI ,  iso-

copic exchange is one of the steps. I{ith TEDA and
sinilar conpounds as the impregnant, the fo¡mation
of  a sal t  is  part  of  the react ioo.  The overal l  re-
accion is  general ly  an i r revers ib le react ion of
(pseudo) first order. firere is no theory by which
the rate consta¡rt can be calculated fron basic phy-

sico-cheuical data as r¡ith hooogeneous ges reactions.

Tt¡e efficiency of sorbents to tr¿p radioactive
compounds is often characterized,amongst others, by
che penetration P (Z) and by the perfornance index
X (s- l ) .  Tt¡ese are re lated Eo the rete constant
k (s-  t  

)  as fo l lo l rs:  r

P  .  100  .  exp ( - k t )  ( l )

K ' ( l o s e )  k - - 0 . 4 3 k  ( 2 )

(r :  residence t ine in s)

In this peper the perforoance index is used.

E:<perinental

As already mentioned, lhe measurenents ¡rere
perforned nith the activated carbons 2O7B (KI) end
2078 (EDA). Ttre content of impregnanr is l.5Z aod
52, respect ively.  Ttre base mater ia l  is  coal ,  the

g ra i n  s i ze  8  t o  12  nesh .2o7B  (K I )  i s  w ide l y  used  i n

rhe iodine f i l ters of  nuclear power stat ions.

The measurements were carr ied ouc according co
ou r  s t anda rd  p rocedu re :  1311 ,  i n  t he  f om o f  CH3 I ,

ras in jected in an ai r  s t re¡rm passing through a se-
qr¡ence of test beds (gections) followed by a se-
q,r" t rc"  of  backup beds. l  20 test  beds were enployed
(diarneter  and deprhs:  2.5 co).

Tt¡e values of che parameters used in che tests
covered in th is peper are given in Table l .  Both
scand¿rd values and the range of values are indi-
cated.  In each tes!  only one velue di f fered f rou¡ the
stendard value.  The range of  values used.. f requen! ly
in var ious labo¡ator ies for  rout ine tests is  a lso
indicated in Table L

Resul ts

At standard condi t ions (3o oc,  7oZ R.H. '
50 cu/s) the following performance indexes were ob-
tained for the crro carbons (average values and sEan-
dard dewiat ions for  the bed sect ions):

2 o 7 B  ( K I )  :  K  -  ( 1 2 . 5  t  0 . 3 )  s

2 o 7 B  ( T E D A ) :  K  -  ( 1 7 . 1  t  o . 4 )  s

Both the average values and the standard de-
viations are quite typical. Ttrey are consistent
with the finding tha! et anbient tenPeratures the K
values of 2O7B (KI) are nostly at least t¡¡o unics
loner lhan those of 2078 (TEDA). As for the error
of  K,  a value of  t  5Z ürst  be expected in general .

I t  is  nent ioned Ehat,  according to Eqs.  I  and 2 '
this error in K nume¡ically translates to a much

higher error  in peneErat ion.  I . f i th K '  12.5,  for  in-

stance, the ratio of maximun and srininr¡m values of
penetrat ion is  about 2 at  a residence of  0.25 s.

Values obtained in d i f ferent  laborator ies nay di f fer

by  ouch  h i ghe r  f ac to r s .4 ,5

Table 2 containe the perfornance indexes of the

Elro carbona as a fuoction of the Paraüeters inves-

tigated. ftre equations for K a¡e of the same tyPe

for both carbons.  K increases l inear ly wi th increase

of che tenperature, it decreases sublinearly (ex-

ponentially) ¡¡ith increase of the relative huoidi-

iy ana it increases sublinearly ¡'ith lncrease of the

face velocity.



Tab le  l .  Tes t  Pa rame te rs *

t  Precondi t ioning t ime: 20h; inject ion t ine: th; purging t ine: 2h¡ I-127 concenrrat ion: I  rng/n3

Table 2. Performance Index K of Ehe Activated carbons 2o7B (KI) and 2o7B (IEDA) as a Function of various
Parameters

+  l . o ( + t )  .  I . o t o l e t c . * 2o7B (TEDA): for 60 - 992 R.H. onlv

Ag for the constants in the equations, those
with index t  express the fact  a l ready nencioned
above that  K of  2O7B ( f f ¡  i r  lor¡er  rhan K of  2O7B
(TEDA). Tt¡e consranEs r¡ith index 2 sho!, rhat the in_
f luence of  the temperature and re lat ive hunidi ty  is
nearly lhe same for the Ewo carbons. However, the
inf luence of  the face veloci ty  is  c lear ly d i f ferenc.

A further theoreEical analysis utusc be per-
formed to expla in the s in i lar i t ies and di f ferences
nent ioned in terne of  rate contro l l ing steps of  the
reaction. Tte inportance of the functions sith re-
spe$ t , t o  t he  p rec i s i on  o f  t es t s  on  t he  reEen t i on  o f
CH3 ' ' ' I  i s  dea l t  s i r h  e l seshe re . J

I t  is  nent ioned that  the resul ts of  our in-
vestigations arg apparenEly coopatible rrith those
to be found in the literature for the sar¡e carbons-6
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Parameter Uni t Value

Used in chese tests Used frequently
in various
laboratoriesS candard Range

Tenperature

Relative hunidity

Face velocity

oc

- l
c t ¡ . s  -

30

70

50

2 0 - 8 0

2 0 - 9 9

r 0 - 9 0

2 0 - 3 0

7 0 - 9 9

2 0 - 5 0

Parameter Equat ion  fo r  K ls - l ¡ Values of  constants a,b,cr

Index I Index 2

2O7B (Rr) 2O7B (TEDA) 2078 (Kr) ¿O7B (TEDA)

TemperaEure (t ,  oC) K  -  a l  +  a 2  .  E l . O ( + l ) 1 . 4 ( + l ) 8 . 4 ( - 2 ) 1 . 0 ( - r )
Relative huoidicy (h, Z) r  -  b l  e - b 2 .  h 3 . 5 ( + t 4 . ( + l t . 5 ( - 2 ) t . 4 \ - ¿ )

F¡ce velocity (v, cm . s K - c l . v c 2 . v (  u ) 5 . o (  o ) 5 . O ( - 3 . 0 ( - l


