Research Paper https://doi.org/10.7733/jnfcwt.2019.17.2.203

A Study on the Pelletization of Powdered Radioactive Waste
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Disposal nonconformity of radioactive wastes refers to radioactive wastes that need to be treated, solidified and packaged during operation
or decommissioning of NPPs, and are typically exemplified by particulate radioactive wastes with dispersion characteristics. These wastes
include the dried powders of concentrated wastes generated in the process of operating NPPs, slurry and sludge, various powdered wastes
generated in the decommissioning process (crushed concrete, decontamination sludge, etc.), and fine radioactive soil, which is not easy
to decontaminate. As these particulate wastes must be packaged so that they become non-dispersive, they are solidified with solidification
agents such as cement and polymer. If they are treated using existing solidification methods, however, the volume of the final wastes will
increase. This drawback may increase the disposal cost and reduce the acceptability of disposal sites. Accordingly, to solve these problems,

this study investigates the pelletization of particulate radioactive wastes in order to reduce final waste volume.
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Table 1. Process parameters and conditions in roll compaction

Process parameters

Process conditions

Effective angle of friction 42°
Radius of the rolls 21 cm
Compact surface area 360 cm?
Roll width 6cm
Roll pockets;
- Length 0.95 cm
- Height 0.8 cm

Roll gap 3 mm
Hydraulic pressure 300 kgycm?

Roll speed 20 rpm

Feed speed 35 rpm
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‘GEAR COUPLING (15GD)
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Fig. 2. Manufactured roll compactor.
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Table 2. Types of powered radioactive waste

Waste from NPP operation
Waste from NPP decommissioning

Other Wastes

Concentrated waste powder, slurry, and sludge
Powered waste (Concrete crusher, Decontamination sludge etc.)

Contaminated soil of microscopic size which is not easy to decontaminate etc.

Table 3. Soil particle size classification

(unit : mm)
Sand
Clay silt
Fine sand Coarse sand
0.002 less 0.002~0.02 0.02~0.2 0.2~2.0
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(a) Schematic diagram of a roll compaction process
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(b) Johanson's rolling theory

Fig. 4. Schematic diagram of a roll compaction process [6].

Table 4. Roll compaction parameters

Process Parameters

Geometric Parameters

Material Properties

- Roll Force - Roll Diameter - Particle Size

- Roll Torque - Roll Width - Mixture Composition

- Roll Speed - Roll Gap Size - Internal (Angle Of) Friction
- Feed Rate - Wall Friction

- Gravity - Compressibility

- Inertia - Permeability

- Roll Surface - Bulk Density
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Fig. 5. Evaluation of gab distance.

Feeding Rate: 14 rpm
Pellet Roll Speed : 2 rpm

Hydraulic Pressure = 0 kg;-cm™ Hydraulic Pressure = 260 kgs-cm?

Fig. 7. Status of compacted pellets according to the change
of compression force (hydraulic pressure).
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Fig. 8. Weight of pellets according to the change of roll speed.
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Table 5. Predicted weight of pellets per hour by using a roll compactor

Roll speed (rpm) Weights of fabricated pellets (kg hr)

2.0 27.1
25 339
3.0 40.7
35 47.5
4.0 54.3
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Table 6. Apparent density of a pellet powder of bentonite

Sample Type Weight (g) Volume (cm®) Apparent density (g-cm?)
Powder (bentonite) 479112 50 0.9582
Pellet (gggfj) 0292 é:gzég)
*: Acceptable pellet, **: Best pellet
FAEE G2 B8 37 S50 et geEiAed 22 & 104
F &27} Fhe5e delle] PAE Fhek e Te 2 09
o] FEFo| YYF oo R TR A e BE S o8 "
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0.3
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QGRS Fate] Alxzd & e A FA= 0.4739 BooMo Bt 1719
~0.8644 gol e}, et Aele] FeE AT AH reecnoare I
BEE e nan Bl Aal 17]e] BAE 0.6692 g Fig. 9. Weight of pellets according to the change of feeding rate.
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Table 7. Polymer (Epoxy) solid state data of pellet and powder

Incorporated Specimen Size Weight (g) Sample volume
material type (mm) Powder Epoxy Total (cm’)
H=100.03
Pellet D=49 90 228.41 85.74 314.15 195.52
H=104.59
Powder D=50.3 56.75 161.99 218.74 207.15

(53.75 @05 FYg 18kA 9] H3](207.15 cm?)E A Y 13}
A o] £39](195.52 g) 2 Fakate] FolH Fde] FAE
2H(53.56 g)3t ek
13lE Al BuE TS Fte] 1 AR F
S ya

e FLe] FAE Hrhete] H-EHE ARtek ot 3-8
+ gl ushAY e FPE 2o FAE Y 1A
o FE el FAS vE PP 5 Jone, 1 A%
HEHIE 228,41 8/53.50 g = 4.265 = 4.5 ©] ZFHI. Fig. 10. Powder solidification (left) and pellet solidification (right).
ASHA| 7|E 0 2 A 4] 4.39] ofv]= ETE a18tst
Fe Aol 4.3 =do] ArtE et vhete] B delo
2 49 MA sk dle Aol 1 =do] doe ofrje] 2) = AAY 9| 7Jstetd & wg 8l e 21 Tl
o ol e #HEwkE AEshe Aol oA & A Y ol Avter d&FE vA= AL Est
dgt H7E FAE AR o] AEH &2 1/4308 3 Rom, HHo gz Fde] &F HAHAE
a2, A8 AR FEFE 43 W2 S7HE 71 3 ARESEA] Sgotte B o g HYo] YAHS &<l
T Aol skt
3) A S o] Ast AA oM & 3L 2pm,
A4 B FFSEE 16 ipm, AF ¢EES 250
4. & kg -em?O 2 8He $AZANN 1 me) Al
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UAG AP 7B A& A H7 2R vt 4) A2 =2E B8 R v ke 4o A
do] Hes AgEo] 2ol AT 57t . A& o g ggste] el usls s 492 AerlE
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AAEe v 2 A= F371 3Hg-Hrke ofnjolut,
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