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Abstract

The spent cationic exchange resins and anionic exchange resins were separated from mixed spent exchange
resins by a fluidized bed gravimetric separator. The separated resins were identified by an elemental analysis and
thermogravimetric analysis. The each test sample was prepared by diluting the slurry made by wet ball milling the
cationic exchange resins and the anionic exchange resins separated as a spherical granular form for 24 hours. The
resulting test samples showed a slurry form of less than 75 um of particle size and 25,000 ppm of COD,,. The
decomposition conditions of each test samples from a thermal power plant were obtained with a lab-scale(reactor
volume : 220 mL) supercritical water oxidation(SCWO) facility. Then pilot plant(reactor volume : 24 L) tests were
performed with the test samples from a thermal power plant and a nuclear power plant successively. Based on the
optimal decomposition conditions and the operation experiences by lab-scale facility and the pilot plant, a

commercial plant{capacity : 150 kg/h) can be installed in a nuclear power plant was designed.

Key words : Supercritical Water Oxidation(SCWO), Ion-exchange resin, Slurry, Pilot test, Gravimetric separator.
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Fig. 1. Schematic diagram of gravimetric separation column.
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Fig. 2. Schematic diagram of slurry preparation{a), ball mill(b).
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Table 1. Results of Elemental Analyses

Sample \ Element (wt%) C H O N N
Mixed sample 48 8 34 2.4 6
Low density sample 55 9, 26 42 -
High density sample 42 5.5 39 0.05 16
Quenching Water Oxygen WW(Slurry)  Fuel(or Hot Water)  Additives
¥
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Fig. 4. Process concept of pilot plant.
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Table 2. Analytical results of high concentrated slurry

Tems \Samples IRN-77 slurty IRN-78 slurry |
TOC(ppm) 38,500 o 68,360
CODCr(ppm) 148,000 160,760
Total Nitrogen(ppm) S 2,520
pH 2.8 106
Particle size (75 pm

Fig. 5. Results of TGA (a) IRN-77, (b) IRN-78.
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Table 3. Results of Elemental Analysis

Source \ Element C H O N S
Thermal Power Plant 42 5.5 39 0.05 16
Nuclear Power Plant 48 6.7 25 4,78 12.6

Table 4. Concentration of metal ions by ICP-MS

Element\ Source Thermal Power Plant Nuclear Power Plant
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Fig. 6. Variation of temperature and pressure of Pilot Plant.
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Fig. 6. Variation of temperature and pressure of Pilot Plant.
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