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Test Operation Results of Radioactive Sclid Waste Incinmerator

Masayoshi ABE, Yoshitoshi SEKIGUCHI*, Masaru OUCHI,
Yoshimasa SHINJT and Norio MITO

Division of Administrative, Services,
Qarai Research Establishment, JAERI
(Received March 27, 1981)

Test operation of radioactive solid waste incinerator, which is
composed of furnace, high temperature filter and other off-gas treatment
equipments, has been performed in Oarai, JAERI, with non-active wastes
and chemical tracer such as Co, Sr and Cs. As a result of this test
operation, following characteristlics on combustion and off-gas cleaning
of the incinerator are obtained;

(1) Ash accumulation ratio in the furnace is nearly 95 Z.

(2) Dust collecting ratio of the High Temperature Filter is 99 Z.

(3) Heating-up time of the High Temperature Filter are some length.
(4) Decontamination facter (DF) of combined furnace and High Tempera-

ture Filter is 10" or more for such chemical tracer.

Keywords; Radioactive Solid Waste Incinerator, Furnace, High Temperature
Filter, Chemical Tracer, Ash Accumulation, Dust Collecting
Ratio, Decontamination Factor, Performance Tests, Qff-gas

Cleaning
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Fig. 4.2.1  Photograph of Specimens Modified Refuse
Table 4.2.1 Characteristics of Modified Refuse
Carton Box|Paper Towel|Tissue Paper |Polyethylene|Average

Weight (g) 180 410 410 1000 2000
Moisture (wt%) 7.5 7.1 6.2 <0.1 3.405
Ash (wti) 12.4 0.6 6.9 <0.1 2.65,
Combustible (wtZ)|  80.2 92.3 86.8 100 93,94
Ultimate
Composition

C  (wt?) * 36.9 42,3 38.4 84.7 63.00

H " * 5.5 6.1 5.6 12.8 9.414

N n ® 0.3 <0,2 <0.2 0.4 0.22¢g
Heating (i..1/kg) 3700 3900 3600 10700 7220
value

* Moisture free Basis
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Fig. 4.4.1 Photograph of Grate
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Table 4.4.2 Components of Flue Gas

Air Modified Refuse| Propane | Sum |Composition %
Feed Rate | 560 Nm®/h 16 kg/h 5.2 §m3/h§  — —
No Nm3/h 427.9 - 0.03 0 ' 427.93 73.4
Theoretical :
0, ¥m/h — 23.91 26.0 49,91 —
Residual ?
0, Nm3/h 63.83 — = 63.83 11.0
o, Nm¥/h i 0 | 18.17 | 15.60 33.77 5.80
; from Meoisture
3 *: 1.67 '
H,0 Nm®/h | 18.39 20.80 57.16{ = 9.81
from Combustion .
16.30
Sum 510.12 36.17 36,40 582.7 100

* For calculations assumed that relative humidity is 70 % at 32 °C.

100 Feed 16 kg/h

Air Rate | 560 Nm3/h
L.P.G 5.5 Nm3/h

80} :
© 0 0 -5 o——o*ﬁ"o—g/
000000~ T ©

60FO 000 Secondary Chamber (905°Cv925°C)

High Temperature Filter (625°C655°C)

[ A AANADANNANmepee NN NN D—

20

0 | | I 1 !

0 5 10 15 20 25

————= Cumulative produced ash Wa (kg)

Fig. 4.4.6 Pressure Drop

30
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Sampling Nozzle and Gas Cooler

Vacuum Punip and Gas meter

Fig. 5.3.2 Photograph of Dust Sampling Apparatus
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Fig. 5.3.3 Schematic diagram of sampling nozzle
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Fig. 5.3.4 View of Dust Sampler
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Results of DOP Test

1. High Temperature Filter
A S # E fE (Particles.100cd) DOP #E(P/100ed) s E
. HTF AQ HTF AIT| HTF &O | HTFHO | HTF AD HTF &O N
x 100 BGx=100 x 100 BG x100 = 100 x 100
0.3(T) 516741644 | 20.0+42 127.8£17.3 |5.0+1.26 | 5147.4%64.5 122.8+17.3 | 976103
04 4109.0442:0 10.2£24 98.0+13.2 |36T080 | 4098.8£42.1 94.4+13.2| 97.7+0.3
0.5 2688.0+16.5 36108 57.7+38 (12+075 | 268441165 56,51 3.9 97.9+0.1
08 1612.8+£29.9 16212 287+43 | 08F+075 | 1611.2£299 279144 983103
0.8 1031.6+23.3 1.6-1.2 235+56 (087075 | 1030.0—23.3 22,7i5.-7 97.810.6
1.0 576.2+23.7 0.4+0.49 140+4.8 [0.2+0.40 5758237 138148 97.61+08
0.35(3) 1058.4+76.9 98r48 208+21.8 [1.4+1.49 | 104861770 2841219 973121
(.45 1421.06+45.1 66125 403137 |2.4+1.10 | 14144+452 37.9+13.7| 973110
0.55 1075.2+34.2 20+14 200457 |04+106 | 107321342 286+5.8 97.3£05
0.70 581.24379 0+1.7 2+71 1001106 58121379 5.2k72 99.1+12
0.90 45541332 1.2+13 9.0x74 |08X£0.85 45421332 841+74 9821 1.6
2. HEPA Filter
7 AL M oF il (P100cd) DOP #E (P /100 HESE
';’ . HEPAA O HEPA AL | HEPAHL HEPAHLI HEPA A HEPAHT %
' ' %100 BG %100 x1 BG x1 %100 x1
Fl { 0.3 8352241229 | 353+424 102.8+6.05 |055+066 [8316.9+1230 | 1023609 | 99.988+1
A |05 449344396 |7.8211.47 42.0+7.13 0.09110.29 {4485.6+39.6 41,947.14 | 99.981%2
F1 |03 8246.01+141.1 | 30.8£3.79 10.8L254 0 8215.2+t141.2 10.8+254 | 9930910
B {0¢& 4480.6 505 7.50+1.69 4.67+325 0 447311505 467+3.25 | 99.999+1
F1 {03 83814141873 |338£525 1152184 0 8347611874 | 1152784 99.986+1
C |05 4498441226 | 7.20+2.04 433182 0 4489211226 43382 .| 99.990+2
F1103 831444800 |31.9+503 |227.8+208 (02004 8282.51t80.2 22761208 1999733
D |05 444801 46.5 5901212 88.8 1-7.93 ] 4442,11+46.5 888+7.93 | 99.980+2
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——— Particle size (um)

Fig. 6.4.2 Particle size distribution of ash
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