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Is personnel retentiofl safe enough?  What criteria should be adopted to
ensure the inhabitability?
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Importance of iodine adsorbers for inhabitability
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2.1 Research Scheme

Performance study
of iodine adsorbers

i
Poisoning and
aging tests

Poisoning and Aging evaluation

aging tests of test of iodine
AC adsorber

_—— Irradiation tests
|

Performance
evaluation of AC
after irradiation

|
Performance
evaluation of iodine
adsorber after
irradiation

Tests for measuring efficiency
variation of activated carbon

' |
Preparing carbon samples Efflfc_lency Varlatcllon (16_8hh)
with initial efficiencies of of impregnated AC wit

99.90% 99 97%and 99.98% different initial efficiencies at

70°C and 40% RH

|
Efficiency variation (672 h)
of impregnated AC with
different initial efficiencies at
44°C and 95% RH
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2.2 Test Conditions
Test conditions based on source term at fresh air entrance

Test Items Test Conditions
Challenge CH,271 +CH,125|
Temperature (C) 70.0+1.0(a)s 44.0+1.0(b)
Relative Humidity (%o) 40.0+2.0(a)s 95.0+1.5(h)
Velocity (m/min) 11.3+0.2
Pressure (kPa) 10142
CH.l Concentration (mg/m3) (8.3+0.42) %1072
Carbon Bed Depth (mm) 100 +2
Challenging duration of CH,l (h) >168
Irradiation Dose Rate (Gy/h) 1% 103
Cumulative dose from irradiation (Gy) 1% 105
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3.1 Poisoning and aging tests of activated carbon
(1) Accelerated poisoning and natural aging tests of impregnated AC

L '\ :::;fc’ﬂﬁgimd
5 % \-\ Efficiency variation of impregnated
L o AC poisoned by toxic reagents
o e
% 92 .\
£ o0l R At 30°C and 95% RH according to D3803-91

88- T . T T T T T T T

0.0 25 5.0 75 10.0
Toxic Dose/%

Efficiencies of AC before and after natural aging

Initial Aging time  Efficiencies after agin : .
code efficiencies (%6) g (I?/I) (%) ging Aging conditions
JZM201301 98.759 33 08.638 Bag storage
JZM201202 99.988 42 99.835 Bag storage
JZM201202 99.988 42 Open storage
JZM201202 99.988 o4 08.873 Open storage
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3.1 Poisoning and aging tests of activated carbon

(2) Preparation of impregnated AC samples by poisoning and aging

Code Carbon Aging time Toxic reagents* Depth of carbon efficiencies
substrates (M) (%) bed (cm) (%)
LZ10-1 JZM201202 54 5.0 10 cm 99.909
LZ10-2 JZM201202 54 1.5 10 cm 99.968
LZ10-3 JZM201301 33 0.0 10 cm 99.984

* - Acetic acid is the poisoning agent

The final impregnated AC samples are labeled as LZ10-1, LZ10-2 and LZ10-3
respectively, which will be used in subsequent tests.
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3.2 Irradiation tests of iodine adsorbers and activated carbon samples

(1) Irradiation tests of iodine adsorbers

0.070% . ; s sy
Efficiency variation of iodine adsorber (one—stag e)
before and after exposure to radiation
0.060% |- 11411 11475 Before 15017 Before 15014 Before
100.000% - Defore Exposure Exposure

0.050% |- Exposure

99.9595%
0.040% |

99.990%
0.030%

99.585%
0.020% |-

999805 -
0.010% |~

99.975%

= | ‘ 11411 After  11475After 15017 Afer 15014 After

0.000% “ Exposure Exposure Exposurs Exposure

11411 11411 11475 11475 15017 15017 15014 15014
Before After Before After Before After Before After
Exposure Exposure Exposure Exposure Exposure Exposure Exposure Exposure

Mechanical leakage of individual iodine  Efficiencies of individual iodine adsorbers

adsorbers before and after exposure to pefore and after exposure to irradiation
irradiation
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3.2 Irradiation tests of iodine adsorbers and activated carbon samples

(1) Irradiation tests of iodine adsorbers

Efficiency variation of iodine adsorber(fwo-stage)
before and after exposure to radiation

11411
Before 11475 Before 15017 Before 15014 Before
Exposure Exposure Exposure Exposure
100.000%
99.995%
99.990%
99.985%%
99.980%
99.975%

11411 After 11475 After 15017 After 15014 After
Exposure Exposure Exposure Exposure

Total efficiencies of two-stage iodine adsorbers before and after exposure to irradiation

It can be seen that, the efficiencies of individual iodine adsorber slightly
decreased after irradiation, while the effect of irradiation on iodine adsorbers
can be ignored for two stages .
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3.2 Irradiation tests of iodine adsorber s and activated carbon samples

(2) Irradiation tests of impregnated AC

Efficiencies of impregnated AC before and after exposure to irradiation

Code Depth of carbon bed Irradiation Efficiency
(cm) (%)
99.909
LZ10-1 10 Before
After 99.911
99.968
LZ10-2 10 Before
09.984
L710-3 10 Before

It Is found that irradiation has no effect on the efficiencies
of impregnated AC under an accident dose .
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3.3 Tests of efficiency variation of activated carbon samples
(1) Efficiency variation of AC at 70 'C and 40% RH
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99.98-
99.96-
99.94—-

Efficiency/%
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Under such conditions, the
efficiency of activated carbon

samples kept on unchanged.

Efficiency variation of samples with time under high temperature
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3.3 Tests of efficiency variation of activated carbon samples
(2) Efficiency variation of AC at 44 °C and 95% RH
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. —e— |nitial efficiency 99.97% 1
100.00 1 100.00 + I
1 1 1 A [REL M
99.98 32 99.98 J_Vh : E\:/}\*./ = i
- Boose] ¥ VA
> 99.96- O 9996 | :
Q =
< : @ 1 |
— - (&) .
G 99.94 & 99.94
= L
w

99.92 —a !/!_'\I—l 99.92 -
99.90 99.90 -+

99.88 99.88 -

0O 40 80 120 160 0 100 200 300 400 500 600 700
Test time/h Test time/h

Efficiency variation of impregnated activated carbon samples with time under high humidity
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3.3 Tests of efficiency variation of activated carbon
(3) Efficiency variation of AC at 44 ‘C and 95% RH

. _ . 0 a-Carbon bed depth 10cm
100.20 4 AC9990% 100.20 | AC9998 /0 b-Carbon bed depth 6cm
1 100004 wpswswsspoosess ssn,esonsspnnna a
99.90 4 = = - e a @ 1
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Test time/h L

Efficiency variation of samples with the initial efficiencies of 99.90% (left) and 99.98% (right)
at different carbon bed depths

Remarks: Efficiencies of two-stage iodine adsorbers can meet
design requirements, while a single-stage design can not.
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(1) The efficiency of Impregnated AC suffers considerable
decrease over three years. Once the required indicators can not be

met, the adsorbers must be replaced timely.

(2) The overall efficiency of two-stage iodine adsorbers with a
total bed depth of 10cm can meet design requirements for protecting
operators, even after 168 hours of operation under the most severe
accident. However, only one stage of iodine adsorbers can no longer
meet above requirements, which proves that 10cm bed depth is

adequate for control room iodine adsorbers.
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