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Introduction

Nuclear power plants are equipped with iodine
f i l ters (adsorbers)  contain ing inpregnated act iva-
ted- carbon !o keep the rel-ease of airbo¡n-e radio-
i od i ne  aE  l ow  as  reasonab l y  ach ievab le . l ' 2

Inpregnated acEivated carboos are known to
age, i .e.  to deter iorate in performdnce r¡ i th re-
spect  to the retent ion of  radio iodine,  part icu-
larly in iodine filters thet are contiuuously ope-
rated (e.g.  contai r ¡nent  exhaust  a i r  f i lcers of
pressur ized water reactors) .  T l ¡e aging of  carbons
in iodine f i l ters is  essent ia l ly  due to the ad-
sorpcion of  organic coopounds (e.g.  solvents)  and
of inorganic coopounda (e.g.  0¡¡ ,  SO2, NO*).  In the
f i rs!  case thé ef fect ive surface óf  the carbon is
lor¿ered.  In rhe second case react ions wi th the car-
bon (and the iurpur i t ies such as sulphur)  as r¡e l l  as
wich the iinpregnant rnay occur.

Ih the iodine filters of Gernan nuclear power
stat ions the carbon 2O7B (KI)  (see belos)  is  usu-
al ly  eroployed.  Invest igat ions are being^conducted
on  ché  re ten t i on  o f  ne thy l  i od i de  ( cn3 t r t t ¡  by  d i f -
ferent carbong as a function of the aging tioe un-
der sínulated noroal operating conditions to find
out ¡¡trethe¡ longer stay timea can be achieved r,¡ith
other cerbons, in particular r¡ich those developed
in recent  years.

Ttris paper covers investigations on the sging
of five inpregnated activated carbons in the coa-
tairiment e:<haugt air of tl¡o German pressurized
eater reactors (PWR3 and'PiJR , respectively) over a
period of three mnths. More details sf the neasure-
urents in PflR4 can be found elsenhere.3

E:<perinental

Ttre five comercial activated carbons investi-
gated are contained in the table. fire iqregnants
are indicated in parentheses. three groups of in-
pregnants can be disc inguished: KI*  (carbons land 2) ,
KI plus tertiary aoine (carboas 3 and 4) and tertia-
ry aoine (carbon 5). Ttre baee material of the carbone
1 ,3  and  5  cons i scs  o f  coa l  ( nesh  s i ze :  I  -  l 2 ) ,  r ha r
of  the other carbons of  coconut shel1 (mesh s ize:
I  -  r ó ) .

It is mentioned that there are some doubts on
the suitability of ItsDA inpregnated carbons for uge
in iodine filters of nuclear power pl.ants because of

the lor¡ infl"*ation temperature and high volati-
lity of TEDA. llo¡¡ever, in recent eomparison tests
with 2O7B (KI) and 2O7B (TEDA) at 180 oC, no_{if-
ference with respect Eo Ehe retention of cH3¡3lr was
observed.q

The carbons were chatLenged nith che contain-
uent  exhaust  a i r  dur ing power operat ion of  che PWRs.
fire operating conditions of the carbon beds corre-
sponded essentially to the operating conditions of
the iodine filters of Ger¡an nuclear porter stetions
in normal  s i tuat ions and were largely ident ical  r Ích
thogq, in the subsequent laboratory rests l r i th
C l l 3 ' J ' I .  Fo r  coopa r i son ,  a l so  l abo ra to r y  t es t s  w i t h
fresh carbong rrere perforned.

The paranelersof the laboratory tescs are
given in the cable.  the precondic ioning ¡¡as > '  lóh
for fresh carbons and, co ninir¡ize the desorption
of  pol lucants,  lh for  aged carbons

ltle total bed depth ¡¡as 50 cm equivalent to a
tota l  residence Eime of  ls .  The beds $tere sect ioned
to establ ish Ehe retent icr i  or  Penetrat ion ag a func-
t ion of  rhe bed depth or  residence t ime. f i re or ig i -
nal  sequence of  the sect ions was maintained,  i .e.
the aged carbon naa not nixed-prior to the labora-

Eory test .

Iletails on Ehe performance on the laboratory

tests are to be found in the l i teratu¡e. l

Resul ts

lhe table concains Ehe Penetraliq+ of the five

impregnated act ivated carbon!¡  by CH3' ' ' I  at  d i f fe-

rent  aging Eimes, i .e.  no aginS or aging over 3

oonths in PiJR3 and PIIR4, resPectively. Values for

bed depths of. 12.5 and 25.O cm are given.

Ttre results nay be gr¡marized as follows: For

the fresh carbons differences in penecration of up

to about three orders of magnitude ¡rere found (ac a

bed depth of  12.5 cn).  Tt¡e carbons i r iPregnated wi th

KI*  only exhib i ted a higher Penetrat ion than those

inpregnated addi t ional ly  or  exclusively wi th an
¡ni¡s. Tt¡e lor¡est Penetration was found fot 2O7B
(TEDA).

As for the aged carbons, the dif-fereoces ín

penetration rJere up to aroun¿ one o¡der of nagni-

tude at a bed depth of 12.5 cm and up to about five

orders of oagnitude at a bed depth of 25 cn- Except



Penetrat ion of  Var ious Impregnated Act ivated Carbons by cE3l3l I .a Di f ferent  Aging Tines.

Activated carbon Bed depth

(cn)

Residence

t ime (s)

Penecrat ion (Z) a

Nr¡mber TyPe O nonths 3 months
(PwR3)

3 nonths
(PwR4)

2O7B (Kr) t2 .5
25.o

o . 2 5
0 . 5 0

2 . 7 7  ( - 3 ) 2 . 1 7  ( + l )
r . o 8  (  o )

4 . 6 s  (  o )
r . 2 r  ( - 3 )

2 727 (KI3) t2 .5
2 5 . o

o . 2 5
o .50

r . s 2  ( - 3 ) I  . o 9  ( + l  )
! . 0 3  ( - t  )

3 . 6 7  ( + l  )
s . 3 5  ( -  I  )

3 2078 (KI, TEDA) ¡  2 . 5
25.O

o . 2 5
o . 5 0

2 . 6 0  ( - 6 ) b 2 . 4 s  (  o )
l  .ot  (-3)

5 . 2 0  (  o )
t . 7 7  ( - 3 )

4 KiEeg I I  (KI ,  anine) t2 .5
25 .o

o .25
0 . 5 0

3 . 6 r  ( - s ) 5 . 8 4  (  0 )
2 .67  G2\

l . 2 l  ( + l )
2.23 ( -2)

5 2o7B (IEDA) t 2 . 5
2 5 . 0

o . 2 5
o .50

l .  t o  ( - 6 ) b 9 . 8 s  ( - t )
<  t . oo  ( -5 )

r . t 2  (  o )
5.80  ( -5 )

Teuperarure : 30 oC
Relative hunidity: 40 7
Face velocity :  50 cn/s

a  2 . 7 7  ( - 3 )  -  2 . 7 7  .  r o - 3  e r c . ;  - :

b exErapolated from lor¡er bed depths

Precondi t ioning t ine:  ¡  ló or  I  h
I n j e c t i o n t i u r e  :  l h
P u r g i n g t i m e  :  2 h

penetrat ion lo¡¡er  Ehan mininr¡m detectable penetracion ( lO-S - lo-4 z)

for 2078 (KI) aged in PWR4, the carbons inpregr.ated
with KIx only ahowed again a higher penetrarion
th¿n those i rnpregnaced addi t ional ly  or  exclusively
r¡ith an ¡ni¡¿. The lor¡est penetration was again
found for 2O7B (1EDA). ft¡ere were no significant
differences in fhe results oblained in the cvo PI{RS,
aPart  f rou 2O7B (KI) .  The re l¿t ively large di f fe-
rence found for thig carbon is not underslood.

I t  is  pointed out  rhat  a lso other invest i ra-
c ions found a re lacively low penetr¿l ion for  carbons
irnpregnated with 1TDA or anocher anine vhen aged
unde r  va r i ous  cond i t i ons . ) '  o r  /

I !  is  a lso oent ioned that  ío the present inves-
t igat ions high loadings ni th low-volaci le organic
compounds (uainly decane and dodecane) uere decected
at  bed depthe of  < 12.5 cu,  lhac is  at  bed depths
r¡irh the highest aging. This is in ggreenent r¡ith fomer
forroer neasureüents in Ge¡men PWRs.ó Changes in the
alkalinity of Ehe carbon ¡rele not observed.

Sumsry and Conclusions

In Ehe invest igat ions rr i th aging gipes of  up
to three months the penetrat ion by CH1' ' ' I  was
mst ly h igher for  act ivated carbons iñpregnated wi th
KI* only thar¡ for Ehose iEpregnated additionally or
exclusively ¡ ¡ i th a ter t iary aniue (e.g.  TEDA).  These
results seem to suggest that the longest stay tiEeg
can be obtained with carbons whose iupregoant coo-
taíns a ter t iary amine.  Resul ts for  tonger aging
tímes u¡st be awaited for a final judgnent.
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