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Development of lodine Analysis Codes for Chemical and Mass Transport Behavior
under Severe Accident Condition and Their Application to International Standard

Problem No.41
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Abstract In a severe reactor accident, radioactive fission products could potentially be released
from the degraded core to the environment through the containment. Among the radioactive fission products
that could be released, the iodine is most important because of its volatility, high radio toxicity, and assimilation
into the thyroid grand of the human body. For that reason, it is important to simulate the behavior of the iodine
species in the containment. In this study, we developed three analysis codes using the different models of
iodine behaviors, respectively. The three models are (1) of IMPAIR code, (2) of LIRIC code, and (3)
Taghipour’'s. The developed three codes have been tested by using the International Standard Problem (ISP)
No.41 exercise of the inorganic iodine to identify those validity and accuracy. The result of the each code
reveals that (1) the code using IMPAIR model doesn’t have an enough accuracy and (2) the both codes using
the models of LIRIC code and Taghipour’s are able to simulate the iodine behavior in the ISP41 exercise.
The results of the last two codes agree with the experimental results of ISP41 better than any result by the
other organizations except for AECL and NRIR joined in the ISP41.

Keywords severe accident, iodine, containment, International Standard Problem, ISP41
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No. | ODOOO0O gooog No. | DODOOO ooood
1 | (H20) [e] 24 | [JOH]+[OH] [H202]
2 | (H20) [1H] 25 | [OH]+[HO27] [DHO2]+[OH]
3 | (H20) [H2] 26 | [JOH]+[H202] [OHO2]+(H20)
4 | (H20) [JOH] 27 | [OOH]+[02] [OH]+(H20)
5 | (H20) [H202] 28 | [HOH]+[HO2] [O2]+(H20)
6 | (H20) [H*] 29 | OO1+[HO] [HO27]
7 | [e]1+(H20) [JH]+[OH] 30 | [H202]+[07] [00271+(H20)
8 [e]+] e]+2(H20) [OHT+[OH]+[H2] 31 | [H2]+[O7] [OH]+[OH]
9 | [e]+[H]+(H=20) [OHT+[H2] 32 | JO]+[HO2T] [OH]+[027]
10 | [e]+[H1] [OH] 33 | [OT7+[02] [1037
11 | [e]+[ZOH] [OH] 34 | [003] [bO1+[02]
12 | [e]+[O2] 0027 35 | [JO37]+[H202] [1027+[02]+(H20)
13 | [e]+[H202] [JOH]+[OH'] 36 | [103]+[HO27] [1027]+[02]+[OH]
14 | [e]+[1027]+(H20) [OHT+[HO27] 37 | [JO37]+[H2] [O2]+[IH]+[OH]
15 | [e]+[HO2] [JO]+[OHT] 38 | [JHO2]+[0027] [O2]+[JHO2]
16 | [e]+[JO]+(H20) [OHT+[OH] 39 | [HO2]+[OHO2] [H202]+[02]
17 | OH]+[OOH] (H20) 40 | [H202] [H]+[HO27]
18 | OH]+[H] [H2] 41 | [H]+[HO27] [H202]
19 | OH]+[O2] [JHO2] 42 | [OHO2] [H]+[021]
20 | OH]+[EHOZ2] [H202] 43 | [H]+[p02] [OHO2]
21 | OH]+[H202] [JOH]+(H20) 44 | [JOH]+[OHT] [JO]+(H=20)
22 | OH]+Q027] [HO27 45 | [JOT+(H20) [JOH]+[OH]
23 | [JOH]+[J027] [O2]+[OH] 46R| (H20) [H]+[OH]

No. OO RODOOOOOOODODOO,(H0)0000000000000DODO0O0OODO
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No. | OOOOO oogogg No.| 0OOODO oogogg
*1R | [12]+[OH] [120H] *40 | [HOIJ+[OH] [10]+(H20)
*2R | [120H] [HOIT+[I7] *41 | [IO]+[JOH] [H102]

3R | [HOI]+[HOI] [HIO2]+[H*]+[I'] 42 | [102]+[0OH] [H*]+[103]

4 | [HOIJ+[I107] [10271+[H"]+[I1 *43R| [I']+[JOH] [HOI]

5 | [10-]+[107] [10277+[1-] *44 | [12]+[JOH] [HOI+[1]

6 | [I120H]+[107] [10271+[H"]+2[I 45 | [103]+[OH] [J103]+[OH]

7R | [H102]+[HOI] [103]+2[H"]+[I] 46 | [JHOI'T+[JOH] [OH]+[HOI]

8 | [1027]+[107] [1037]+[1] 47 | [HIO3]+[IOH] [1037+(H20)

9 | [I027]+[ 120H7] [1037+[H"]+2[I] 48 | [I2'1+[JOH] [12]+[OHT]

10 | [HOIJ+[HIO2]+[I] 2[HOI]+[107] 49 | [OH]+[I3] [OH]+[12]+[1]
11R| [HIO2] [1027]+[H"] 50 | [I'T+PO]+(H20) [11+2[OH1]
*12R| [12]+[1] [13] 51 | [107+[07+(H20) [10]+2[OH]
*13R| [HOI] [107+[H'] 52 | [1037+[O7+(H20) [J103]+2[OH]

14 | O1+[e] [17 53 | [I'T+[H202] [107]+(H20)

15 | [I2]+[e] 0127 *HAR| [120H]+[ H202] [HIO2]+[I"]+(H20)

16 | [1037]+[e] [10327] *55| [HIO2]+[OH] [1I7+[O2]+(H20)

17 | QIz]+[e] [I'1+[1 56 | [103]+[H202] [H']+[DHO2]+[1037]

18 | [eT+[I37] [I+0127] 57 | OI1+[H202] [JHO2]+[H+]+[I]

19 | OHOI+[e] [I+[OH] *58R| [I+[I1] 0127

20 | pII+pH] [HT+[1] 59 | [OHOIT+[I] [1271+[0OH]

21 | [12]+[H] DI 1+[H'] *60| [HOI] [I1]+[OH]

22 | P127+BH] 2[1I'1+[H"] 61 | [H]+[O2]+[127] [JHO2]+[I2]

23 | [I3]+[H] [I']+01271+[HY] *62 | [l ]+[127] [137+[1]

24 | OHI+[IT [OHI *63 | [l27+01] [157]

25 | OHOI-]+[OH] [I]+(H20) *64 | HI+0I] [12]

26 | [1027]+[1027]+(H20) [10]+2[OH]+[O2] 65 | [HOI]+[I27] 2[I"+QI0]+[H']
*27 | [12]+[021] [1271+[02] 66 | [10%]+(H20) OHIO37+[OH]
*28 | [HOI]+[J027] [OHT+[I]+[O2] 67 | [DI03]+[I7] [1027+[10]

29 | [I37+[027] [O2]+[IT+[I27] 68 | [I02]+[I7] [12]+[1027]

*30 | [I2]+[027] [02]+2[1] 69 | [HIT+(H20) [H2]+[OH]+[I]

31 | QI0]+[00z27] [107]+[02] 70 | [HT+0HI] [Hz]+[1]

32 | pI0]+[021+(H20) [HOI]+[02]+[OH] 71 | DI2]+pHOI [13-]+[OH]

33 | [1037]+[1027] [103271+[0O2] 72 | EHOI+[I] [12]+[OH]

34 | [103]+[H027]+(H20) [OHIO37]+[02]+[OH] 73 | [OHOI'+[JHOI] [12]+2[OH]

35 | OHO2]+[I27] [12]+[HO27] 74 | [I0]+[0I10] [1202]

36 | [HOI]+[JHO2] [O2]+[1]+(H20) 75R| [1202]+(H20) [1027]+[HOI]+[H"]

37 | [1027]+[IHO2] OIO]+[OHT+[02] 76 | HIO]+[1027] [102]+[107]

38 | [IHO2]+[I2] [H+[O2]+[I27] 77 | [P102]+(H20) [HIO3]+[H™]

39 | [I]+[HOH] [HOI] 78R| 2[HIO3T] [1037]+[1027]
No OO *M 000000 O0oOooo

04 Taghipoud OO OOOO0OMMODOGO

No.| ODODODOO ooooo No.| O0OOO0O ogoooo

1 | [I'1+[OH] H1]+[OH] 10R| [l2]+(H=20) [HOI]+[I+[H"]

2 | pi+pn [12] 11R| [I2]+(H20) [120H+[H"]

3R | [+ b127] 12R| [I2]+[OH] [120H7]

4 | pi+pi2] [13] 13R| [I20H] [HOI]+[1]

5 | [12]+[02] fi277+[02] 14R| [HOI] [1077+[H"]

6 | [I27]+[02] 2[1']+[02] 15 | [HOIJ+[OH] (H20)+[107

7 | Oi2]+f127] [1377+[17] 16R| [I20H]+[H202] [IT+[HIO2]+(H20)

8R | [I2]+[I7] [137] 17 | [HIO2]+[OH] [O2]+(H20)+[I7]

9 | [I37+[027] [O2]+[I']+[127]
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No. | 0O OO0 ogoooo

1 | [ORG]+[JOH] 6[ORG]

2 | poH] 0o

3 | JORG]+[02] [COz]

4R | [CO2] [H2CO3]

5R | [H2CO3] [H*]+[HCO3]
6R | [HCO3] [H7]+[COs%]
7 | DORG]+[I2] [LVRIJ+[1]

8 | JORG]+[I2] [HVRI]+[1]

9 | ORG]+[HOI]

[LVRI]+[JOH]

10 | JORG]+[HOI]

[HVRI]+[JOH]

11 | [LVRI]#[e] [I'T+[JORG]
12 | [HVRI]+[e] [I'T+[JORG]
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2R | [Fe3"1+[1027] [Fe2*1+[02]

3 | [Fe?']+[H202] [Fe3*1+[JOH]+[OH]
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