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Introduction

The retentlon ?f raodioiodine in the form of methyl
iodide (CH3 1) by impregnated activated carbons
is of considerable importance. This iodine species
is one of the major compounds to be retained by io-
dine filters (adsorbers) operated in the exhaust
air of nuclear power plants., It is used in tests on
the S?l%ﬂblllty of carbons for use in iodine fil-
ters.

In order to obtain relevant and reliable data,
in recent years we have performed investigations on
the influence of various parameters on the retention
of CH3'3‘I by impregnated activated carbons. This
paper covers the influence of the temperature, rela-
tive humidity and face velocity on the retention of
CH313)1 by the carbons 207B (KI) and 207B (TEDA).
More details of the invgstigatious with 207B (K1)
can be found elsewhere.

Principles

The retention of CH3’3'I by impregnated acti-
vated carbons is a complicated reaction involving
many steps.2 If the impregnant consists of KI, iso-
topic exchange is one of the steps. With TEDA and
gimilar compounds as the impregnant, the formation
of a salt is part of the reaction. The overall re-
action is generally an irreversible reaction of
(pseudo) first order. There is no theory by which
the rate constant can be calculated from basic phy=-
sico-chemical data as with homogeneous gas reactions.

The efficiency of sorbents to trap radioactive
compounds is often characterized,amongst others, by
the penetration P (2) and by the performance index
K (s™!). These are related to the rate constant
k (s”') as follows:

P = 100 - exp(-kt) (n
K= (oge) - k =~0.43k (2)

(1: residence time in s)

In this paper the performance index is used.

Experimental

As already mentioned, the measurements were
performed with the activated carbons 207B (KI) and
207B (TEDA). The content of impregnant is 1.5% and
5%, respectively. The base material is coal, the

grain size 8 to 12 mesh. 207B (KI) is widely used in
the iodine filters of nuclear power stations.

The measurements were carried out according to
our standard procedure: 11, in the form of CH3I,
was injected in an air stream passing through a se-
quence of test beds (sections) followed by a se-
quence of backup beds.! 20 test beds were employed
(diameter and depths: 2.5 cm).

The values of the parameters used in the tests
covered in this paper are given in Table 1. Both
standard values and the range of values are indi-
cated. In each test only one value differed from the
standard value. The range of values used.frequently
in various laboratories for routine tests is also
indicated in Table !.

Results

At standard conditions (30 2C, 70% R.H.,
50 cm/s) the following performance indexes were ob-
tained for the two carbons (average values and stan-
dard deviations for the bed sections):

207B (KI) : K = (12.5 £ 0.3) s
2078 (TEDA): K = (17.1 * 0.4) 8

Both the average values and the standard de-
viations are quite typical. They are consistent
with the finding that at ambient temperatures the K
values of 207B (KI) are mostly at least two units
lower than those of 207B (TEDA). As for the error
of K, a value of * 57 must be expected in general.
It is mentioned that, according to Eqs. | and 2,
this error in K numerically translates to a much
higher error in penetration. With K = 12.5, for in-
stance, the ratio of maximum and minimum values of
penetration is about 2 at a residence of 0.25 s.
Values obtained in different laboratories may differ
by much higher factors.%»

Table 2 contains the performance indexes of the
two carbons as a function of the parameters inves-
tigated. The equat1ons for K are of the same type
for both carbons. K increases linearly with increase
of the temperature, it decreases sublinearly (ex~
ponentially) with increase of the relaC1ve humidi-
ty and it increases sublinearly with increase of the
face velocity.




Table I. Test Parameters*
Parameter Unit Value
Used in these tests Used frequently
in various
Standard Range laboratories
Temperature oc 30 20 ~ 80 20 - 30
Relative humidity b4 70 20 -~ 99 70 - 99
Face velocity em - 57! 50 10 - 90 20 - 50

* Preconditioning time: 20h; injection time: lh; purging time: 2h; I-127 concentration: | mg/m3

Table 2. Performance Index K of the Activated Carbons 207B (KI) and 207B (TEDA) as a Function of Various
Parameters
Parameter Equation for K(s'l) Values of constants a,b,c®
Index 1 Index 2
207B (KI) }207B (TEDA) 207B (KI) [207B (TEDA)
Temperature (t, °C) K=aj+ay -t 1.0(+1) 1.4(+1) 8.4(-2) 1.0(-1)
Relative humidity (h, 2) K =by - e"b2+* h ¥ 3.5(+1) 4.7(+1) 1.5(-2) 1.4(=2)
. Face velocity (v, em - s~ 1) K=¢cy . vC2 1.9( 0) 5.0( 0) 5.0(~1) 3.0(-1)

* 1.0(+1) = 1.0 - 10 etc.

** 2078 (TEDA): for 60 - 99% R.H. only

As for the constants in the equations, those
with index ! express the fact already mentioned
above that K of 207B (KI) is lower than K of 207B
(TEDA). The constants with index 2 show that the in-
fluence of the temperature and relative humidity is
nearly the same for the two carbons. However, the
influence of the face velocity is clearly different.

A further theoretical analysis must be per-
formed to explain the similarities and differences
mentioned in terms of rate controlling steps of the
reaction. The importance of the functions with re-
spe?slto the precision of tests on the retention of

CH3

I is dealt with elsewhere.

It is mentioned that the results of our in-
vestigations are apparently compatible with those
to be found in the literature for the same carbons.
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