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products (e.g.. penctrations of four Ki-l; fm-
pregnated activated carbons, claimed to | be
equivalent to one another, ranged from 0.28¢4 to
128% in the &hr 180°C radiciodine desorpfon
test) ™ and, on occasion, between successive produe-
tion lots of the same material. For this reason, Jthe
user should verify test results of production lotf to
satisly himself that the product meets specificagon
requirements. For conservatism, the efficiency vajues
of Table 3.11 are recommended for design purpojes.
(These values are single-pass efficiencies, and ghe
efficiency of a recirculating system would be mul-
tiplicative.)

Capacity. The capacity of a nuclear grade adspr-
bent is its breakthrough capacity, that is, the quangity
of adsorbate (radicactive iodine or iodine com-
pound) which, when charged to the adsorbent byd,
results in the first appearance of the adsorbate in fhe
effluent from the bed. Capacity is a function of ghe
surface area of “active sites™ in the adsorbent, apd
therefore of the depth and area of the beds. H
impregnated activated carbons it is also a function)
the nature. quantity, and condition of the impreg-
nant.

Aging. Aging or weathering of activated carbon is
the gradual deterioration of ~active sites™ due to
Jxidation of its surfaces or to desorption of chemical
reaction (with cnvironmental poisons) of its
impregnant.”™ This deterioration results in decreases.
with time. of capacity and efficiency, and thus affects
the useful life of the carbon. There are currently no
valid guides for estimating the useful life of activated

TN v TITRTIT ” g
activated carban impregnated with K1and TEDA
indicated a life of 18 months ina continuously. on:line
svslem, 3 vears in a by (i.c., normally off-line)
system. and 5 _years_for_ carbon kept_in_sealed

"

containets,/ Experience in the United States with

cocon se and certain experimental coal-base
carbons indicates much more gradual. but still
significant, aging effects.™* The numbers of the
British tests can probably be ignored for practical
purposes, but the ratio of the numbers is probably
valid. That is, the carbon of a standby system can be
expected to last about twice aslong as the same grade
of carbon when installed in a continuously on-line
system. Therefore, dest and experience data obtained
from ERDA facilities with continuously ven:
containments can be extrapolated to the off-lin
system. Because of the uncertain life of activay
carbon under normal operating conditions,
recommends that samples from ESF sysy

the fan is recommended as a means gf timing the
withdrawal of test samples. Regula

not the

odide. Beds expose
air at one installation show-
'apuuv for elemental iodine
service.” At other installations,
and solvent

hat efficiency
i

slower than that ful
continuously to flowj,
ed adcqu.le remaing

dyflo determine remaining capacity; (2) a need for
ciffservative adsorber design: and (3) the need to
plotect adsorbers from unnccoasaly CXporc to
mjpisture, hydrocarbons, and other poiscns. There is
n¢ way to rejuvenate used carbon other than by
cqmplete reactivation, a process which is impossible
{dr carbon that has been even slightly radicactively

Table 3.1). Recommended Cesign values for single-pass
methyl iodide efficiency of full-scale adsorbers cont
impregnated ated cardon

2in. bed deprh. 0. 2aec minimum gas residence time

Percent efficiency for radiowd ine

Relatine a3 methyl iodide

bumid ity ° —
W'F IN'F

85 of less 95 o8

w0 %0

98 50 20

e 0 o

contaminated.”

The use of a sacrificial or guard bed in advance of
the active bed 1o protect the active bed from “tramp™
contaminants was suggested several years ago and is
still recommended where cost permits.”” The guard
bed can be filled with a less expensive carbon and
does not require costly leak tests. In any event,
adsorbers should be protected against fumes, dust,
and dint during construction and maintenance
operations or they may have to be replaced before
startup. Itisstrongly recommended that, inconstruec-
tion situations, 'adsorbers mot be instalied until the
sysiem is ready for stanup. During maintenance
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