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Investigation of zirconium molybdate (ZMH) in HLLW and its effect on
HLLW evaporation Kinetics.

Zahra Farahzadi', Mohammad Samadfam', Fazel Zahakifar?, Parisa 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:

Formation of solids in HLLW solutions causes equipment problems. These solids are
deposited in the equipment, causing clogging of pipes and reducing heat transfer. The results
showed that the most amount of HLLW solution deposits are zirconium and molybdenum,
which form zirconium molybdate hydrate (ZMH) with the formula ZrMo,O7(OH)..2H,0. The
aim of the current research is the effect of these sediments on the evaporation of simulated non-
radioactive waste according to the percentage composition of Bushehr reactor waste. The
importance of evaporation processes is important since in order to stabilize HLLW residues in
glass, it is necessary to perform the calcination process of the elements first. At the beginning of
the calcination process, evaporation of the liquid waste takes place. Considering that the ratio of
these two elements is 1.5 according to the composition of Bushehr reactor waste, in order to
investigate this effect, the ratio of zirconium to molybdenum was changed in weight ratios of 0,
1.5 and 3. The results showed that zirconium and molybdenum deposits had a negligible effect
on the evaporation process of the simulated HLLW solution.

Keywords: Evaporation, Simulated high-level liquid waste, Hydrated zirconium

molybdate, Sediment.
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! Magnox

2 Advanced gas cooled reactor (AGR)
3 Light water cooled reactors

4 Boiling water reactor (BWR)

5 Pressurized-Water Reactor (PWR)

¢ High temperature reactors (HTRS)

7 Fast breeder reactors (FBRs)

8 High level liquid wastes (HLLW)

° Calcines
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Analyze Concentration
SiO, 1.19 wt %
SOs 6.42 wt %
K20 300 ppm
Cao 0.22 wt %
TiO, 0.19 wt %
MnO 0.13 wt %
FexOs 1.39 wt %
NiO 0.19 wt %
ZnO 600 ppm
ZrO; 26.86 wt %
HfO, 0.20 wt %
MoOs 38.14 wt %
BaO 23.35 wt %
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