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Study the effect of temperature and nitric acid concentration on the
evaporation rate of simulated high-level liquid waste (HLLW)

Z. Farahzadi', F. Zahakifar?, M. Samadfam', P. Zaheri?

1. Department of Energy Engineering, Sharif University of Technology, P.O. Box 11365-8639, Tehran,
Iran
2. Nuclear Fuel Cycle Research School, Nuclear Science and Technology Research Institute, AEOI, P.O.
Box: 11365-8486 Tehran- Iran.

Abstract:
To stabilize the high-level liquid waste in the glass, it is necessary that the elements are in their

oxide form. Therefore, it is necessary to evaporate the waste and turn it into a solid form so that
the elements can be converted into an oxide form in the calcination furnace. So, one of the
challenges of stabilization is to optimize the evaporation conditions. In this research, using
laboratory measurements, the effect of temperature (110 to 180 °C) and nitric acid (0.5 to 4 mol/L)
as two important processes on the evaporation of simulated HLLW was investigated. The results
showed that shows that the evaporation rate is dependent on the temperature and with the increase
of the temperature, the evaporation is better and the evaporation time decreases, and the change
of nitric acid has little effect on the evaporation process of the simulation HLLW. The mass-time
curves showed that the evaporation process of the simulated high liquid waste includes two areas
of solution evaporation and drying of the paste-like material, where the highest amount of
evaporation rate occurs in the solution evaporation area. Also, the evaporation rate at the
beginning of the temperature increase process is significant, which is the highest value, the
temperature changes are more proportional to the amount of nitric acid.

Keywords: Evaporation, Simulated High-level liquid waste, Temperature, Nitric acid
concentration
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