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Table 1. The summary on the program of tracer test series

tracer target

simulated
temperature of
test activity |chemical [Waste .
incinerator(T)

No. | nuclide|(kBq) form

1 | Co-60 23,950 | CoCle cloth 850
2 | Mn-54 | 22,940 | MnCl» paper 850
3 | Cs-137 | 18,870 | CsCl paper 700
4 | Cs-137 | 18,870 | CsCl paper 850
5 | dry active waste (11,800 kBq)l) 850

Y distribution: Co-58(3.7%), Co-60(55.0%), Mn-54(15.4%),
Cs-134(5.1%) Cs-137(15.3%), others(5.5%)
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Figure 1. The schematic diagram of demonstration-scale incineration process
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1. off-gas flow
2.sampling probe
3. heat exchanger
4. filter holder
5. electric heating
" 8. rotameter
7.circulating water bath
8. condensor
9. condensate
10. moisture adsorber
7 - 11.dry gasmeter
i 12. prime mover
i 13.mass flow controller

i

Figure 2. The schematic diagram of the particulate sampling train
installed at the outlet of the incinerator

Table 3. Activity balance and entrainment of PM in the furnace

[ .« .
radioactivity balance
tracer target temp. (C) - - ;
input retention entrainment
Co 820-880 23,950 21,849(91.2%)|2,101(8. 8%)
“Mn 815-875 22,940  [22,167(96.6%)| 773(3.4%)
187, 685-730 18,870 17,399(92.2%) |1, 471(7. 8%)
835-885 18,870 11,632(61.6%)|7, 238(38. 4%)
DAW actual 820-880 11, 800 7,202(61.0%) |4, 598(39. 0%)
predicted”| 820-880 11,800 | 9,912(84%) |1,988(16%)
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Removal Efficiency(%)

Table 2. Related parameter’s values in measurement position for the evaluation of DFs and calculated DF

measurement
. parameter test No.1 |test No.2 [test No.3 |test No.4 |test No.5
position
tracer Avc {activity in feed, Bq) 23, 950, 000 (22, 940, 000 (18, 870,000 |18, 870,000 |11, 800,000
Agi (activity of sample filter, Bq) §2,936.2 |1,004.8 |1,219.0 |9,178.0 |9,644.5
incinerator 3
ff-gas Gi (sample gas volume, Mu’) 1.950 1.814 1.156 1.769 3.251
off-
Vi (off-gas flowrate, Nn'/h) 310.4 310.0 310.1 309.7 310.4
Agv {activity of sample filter, Bq) | 1.516 0.521 34,230 | 164.080 | 32.950
Bagfilter 3
off-gas G (sample gas volume, Nu’) 2.670 2,205 2.305 2.135 2,355
Vo (off-gas flowrate, Nma/h) 840.3 840.1 840.2 840.0 840.4
Agn (activity of sample filter, Bq) | 0.066 0.054 1.682 12.003 | 1.154
HEPA filter 3 :
off-gas G {sample gas voluze, Nm') [ 6.600 7.500 11.750 | 9.250 60.010
Vi (off-gas flowrate, Na'/h) 1,140.2 | 1,140.0 | 1,140.1 | 1,139.8 | 1,140
DF for process unit parameter relation calculated value
DFy incinerator Ao/ (g kEaVi/Gi) | 11 x10°[3.0x10' | 1.3x10' | 26x10° | 2.6 x 10°
afterbu
DF2DF 3 T A X/} (A Vy/Go) | 9.8 x 10°| 8.7 x 10| 2.6 x 10 | 25 x 10| 7.8 x 10’
+ baghouse filter
DF, HEPA filter (Ag oxVo/Go) /(A wW/Gi) | 4.2 x 10" | 2.4 x 10| 7.6 x 10| 4.4 x 10| 5.4 x 10°
DF overall DF DF1XDF2XDE5xDF 47x10°|6.2x10°|2.6x10'[28x10°|1.1x 10’
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Figure 3. Removal efficiency for RM and PM entrained
through the off-gas treatment system

Maximal Permissiable Concentration in Air (Bg/cc)

Figure 4. Change of activity concentration in off-gas stream and
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emission concentration vs. MPC

(Estimation : summation of fractional efficeincy based
on tracer test results with assumption of the fraction
as Co 60%, Cs 20% and Mn 20%)



