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ABSTRACT

The broth solution was prepared by the mixing of an urany] nitrate, THFA, PVA, and water. The uranium concentration of the broth
solution was 0.5~0.8 mole-U/L and the viscosity of it was 30~80 cSt. The droplets of this broth solution were formed in air and
ammonia by the vibrating nozzle with the frequency of 100 Hz at the amplitude of 100~ 130 V. The diameter of the droplet was about
1900 um from using the nozzle diameter of 1 mm. The diameter of the aged gel was about 1400 um after aging in ammonia solution
at 60~80°C, and the dried gel with the diameter of about 900 pm was obtained after drying at room temperature or partially vacuum
condition. The diameter of the calcined UO; microsphere after calcination at 600°C appeared about 800 um in air atmosphere.
Although the droplets of the same sizes were formed, the calcined microspheres of different sizes were manufactured in the case of
the broth solutions of the different uranium concentration. The droplets of the desired diameters were obtained by the change of the

nozzle diameters and the broth flow rates.
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Fig. 1. HTGR TRISO coated particle and fuel shapes.
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Fig. 3. Simple processes flow diagram for a UO, kemnel particle.
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Fig. 4. Experimental apparatus for a ADU gel particle pre-
paration.
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Fig, 5. Inside shapes of an ADU gel particle.
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Table 1. Effect of Nozzle Diameter on Microspheres

Diameter of nozzle (mm) 0.7 1.0 1.2
U conc. (M-U/L) 0.62 0.62 0.62
Broth Density (g/cc) 1.226 1.220 1.226
Viscosity (cSt) 37 37 37
Vibration (frequency/amplitude) 100/150 100/110  100/110
Flow rate (cc/min) 39 23 13

Droplets (um) 1500 1900 2000
Aging (um) 1200 1400 1750
Drying (um) 750 900 1100
Calcining (um) 650 800 900
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Fig. 8. Droplets, aged ADU gels, dried ADU gels and UO; particles shapes according to nozzle size.
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Factor

U concentration of

broth solution Diameter of droplet

Shrinkage factor

(mole-U/L) (um)
0.50 4.330 2,165
0.60 4.075 2,037
0.70 3.871 1,935
0.80 3.702 1,851
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