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Fission Product Jodine Carry-over from

Experimental Apparatus

Hirohito TONE and Seigo OKAGAWA

Division of JMTR Project, Oarai, JAERI
(Received April 27, 1977)

Measurements of fission product iodine carry-over have
been made on a small scale laboratory test unit at one atmo-
sphere. Fission product iodine in the water having several
chemical species such as °, 1, 1*5, and organic, the carry-
over depends on its chemical state. In this connection, the
carry-over coefficients of fission product iodine and the
relationship between iodine chemical state and the carry-over
have been measured by experiments. At constant evaporation

velocity of the water, the measured iodine carry-over coeffi-

’

cient rises according to increase of evaporation volume of the
water. 1In 1 % water evaporation, the iodine carry-over
coefficient is 2, but at the 10 % level, it is 500. The
abundance of volatile molecular iodine in the initial water
sample is 4.3 % of the total chemical species present in it
together, but it reduces almost to zero at 10 % evaporation.
There is thus a relation between chemical states of iodine

and carry-over coefficient. When the evaporation 1s less

than 10 %, volatile iodine molecular species I, can be carried
over more preferentially than other chemical species such as
I~ and I03 present in the water. The evaporation exceeding
the level of 10 %, carry-over of non-volatile iodine ionic
species chiefly takes place because of disappearance of the
volatile iodine species in the water. Therefore, iodine
transfer velocity from liquid to gas phase being reduced
according to the rise of condensate volume, the iodine carry-
over coefficient results in increase. The upper limit of
carry-over coefficient of fission product iodine 1n water is

in the range of 900 to 1000 on these experiments.
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Table

1.

JAERI-M 7083

Experimental results of fission

product iodine earry-over coefficient

at 2ml/min of evaporation velocity.

,| Evaporated Percent ?f Carry-over Time used to
RUN Vo]1(1me Evaporation | =~ cx. ont evaparate
ml ) (%) {min)
1 7.5 0.75 2.15 3.75
2 139 .39 6.36 6.95
3 234 2.34 15.65 11.7
4 30.2 302 43.86 151
5 37.7 3.77 96.34 19.0
6 529 5 29 2.19x10°% 26.5
7 59.9 5.95 3.4 X102 29.7
8 69.0 6. 9 3.4 X10° 34.5
9 790 7.9 50 x10°% 39.5
10 90.1 9.01 5.59x102 450
11 1007 10.07 6.26X10°% 50.35
12 129.5 1295 6.55x102 647
* Power input of heater = 180W
Pressure = one atmosphere
1317 concentration= 6X107% i /ml
Table 2 Fission product iodine carry-over
coefficient obtained on the experiments
at the constant evaporation velocity,
27 ml/min.
. Evaporated | Percent 9f Carry-over Time used to
RUN | Volume Evaporation - evaporate
(ml) (%) coefficient (min)
1 9.5 0.95 2.77 3.52
2 19.0 1.9 2217 7.03
3 29 3 2.93 6173 109
4 429 4,29 1. 09x102 159
5 548 5 48 1.94x102 20.3
6 66 9 6.69 2.11x10° 248
7 79.1 7.91 3.08X10%2 293
8 91. 4 9.14 4.3 x10° 339
9 105 2 10.52 6.45%x10° 39.0
10 1254 1254 7.09 X1 0? 46 4

+ Power input of heater = 207TW

Pressure — one atmosphere
1311 concentration=6x10"34ci /ml




Table 3.

JAERI-M 7093

Fisston product

iodine carry—over
coefficient obtained on the experiments
at 7ml/min of evaporation velocity

. | Evaporated | Percent of Carry—over Time used to
RUN volume evaperation coef{icient evaporate
(ml) (%) (min}
1 128 1.28 1342 1.83
2 26.0 2.6 4444 3.7
3 39.0 3.92 87.72 5. 6
4 54. 1 541 1. 62%X10?% 773
5 676 6.76 2.69X1 0% 9.66
6 83 2 832 3.36X1 0% 11.89
7 100.7 10.07 3.95X%1 02 1439
8 1148 11.48 5.03%1 0% 16. 4
9 1314 1314 6.28x%1 02 188
10 1452 1452 6.99X1 0 20.74
11 156.7 1567 7.4 6 X1 02 22.39
12 1690 19.9 8.4 X10% 2414

+ Power input of heater=372W

Pressure = cne atmosphere
B17 concentration=6X10"3zaci /ml

Table

4 Chemical states and abundance
ratio of fission product
in the water sample and

condensate.

iodine

Fraction in the Fraciion

Chemical | Fraction in the | water sample in the

water sample® after 10% of ndensate

state (%) evaporation €o (e 2
(%) %)

I 813 93.0 159
Ie 4.3 ' 0 52 4

| 10.9 7.1 3.6
Organiec 1.9 02 23.8

131

I concentration=6x10"2ci /ml
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