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SUMMARY

I. Title

"A Study on the Corrosion Test of Equipment Material for Molten

Salt Handling"

II. Objective and Importance of the Project

In the development of the advanced spent fuel management

process based on the molten salt technology, it is essential to

choose the optimum material for the process equipment handling

molten salt. In this study, the effects of hot molten salt on the

corrosion behavior of austenitic stainless steel and heat-resistant

alloy with superior mechanical properties and higher corrosion

-resistance were investigated. These experimental data will

suggest a guideline to select materials for the equipments to be

used in the advanced spent fuel management process and help to

find how to operate each equipment in aspects of high temperature

characteristics and corrosion retardation.

Ill Scope and Contents of the Project

The corrosion behavior of austenitic stainless steel of SUS 316L

and SUS 304L and heat-resistant alloy of More 1 and Super 22H

in molten salt of LiCl and LiCl-Li2O has been investigated in the

range of 650 ~ 850 °C and 10 ~ 75h, and 0 ~ 25 weight percent

- 4 -



of Li2O.

IV. Summary of Results

In this study, the following results were obtained.

• Austenitic stainless steel

- Corrosion scale of SUS 316L and 304L in hot molten salt

revealed two layers composed of an outer layer of LiCrCb and an

inner layer of Cr2O3.

- The corrosion layer was uniform in molten salt of LiCl, but

the intergranular corrosion occurred in addition to the uniform

corrosion in mixed molten salt of LiCl-Li2O.

- The corrosion rate in molten salt of LiCl showed slower than

that in mixed molten salt of LiCl-Li2O.

~ SUS 316L showed slower corrosion rate and had higher

activation energy for corrosion than SUS 304L, exhibiting higher

corrosion resistance in the molten salt.

• Heat-resistant alloy

- In molten salt of LiCl, dense protective oxide scale of LiCrO2

was formed, but in mixed molten salt of LiCl-Li2O, porous

non-protective scale of Li(Cr,Ni,Fe)O2 was formed.

- The corrosion behavior of Super 22H alloy was similar to that

of More 1 alloy, but Super 22H showed higher corrosion

resistance than More 1.
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V. Proposal for Applications

The quantitative results of material tests on corrosion in hot

molten salt are very useful for the selection of equipment material

as demanded in the advanced spent fuel management process. The

accumulated data of the corrosion will be applied when

establishing the guideline for the technical specification of each

piece of equipment.
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Fig. 1. X-Ray diffraction patterns of SUS 316L in molten salt of

LiCl (a) and LiCl - Li2O (b) at 850 °C for 25 Hours 30

Fig. 2. X-Ray diffraction pattern of precipitated oxide scale of

steel in molten salt of LiCl at 850 °C for 25 hours 31

Fig. 3. Distribution of elements on the cross section of SUS 316L

in molten salt of LiCl at 850°C for 25 hours, (a) SEM

photograph (b) Cr mapping (c) Fe mapping (d) O mapping

32

Fig. 4. Microstructure of cross section of SUS 316L after

removing the oxide scale 34

Fig. 5. Microstructure of SUS 304L in molten salt of LiCl - Li2O

at (a) 650°C, (b) 750°C and (c) 850 °C for 25 hours 35

Fig. 6. SEM photographs of the powder precipitated during

cleaning of SUS 304L in molten salt of LiCl - Li2O at

(a) 6501, (b) 750r and (c) 850 °C for 25 hours 36

Fig. 7. EDS analysis of the powder precipitated during cleaning

of SUS 304L in molten salt of LiCl - Li2O (a) (a) in Fig.

6 (b) (c) in Fig. 6 37

Fig. 8. Comparsion of the temperature dependence of the weight

change for the molten salt corrosion for 25 hours 39

Fig. 9. Arrhenius representation of the temperature dependence

of the weight change of SUS 304L and SUS 316L

corroded in LiCl for 25 hours 41
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Fig. 10. Weight change of More 1 and Super 22H in molten salt

of LiCl and LiCl-Li2O for 25 hours, as a function of

temperature 43

Fig. 11. Effect of Li2O concentration on the weight change of

More 1 in molten salt of LiCl-IijO for 25 hours 44

Fig. 12. X-ray diffraction patterns of the oxide scales on More 1

and Super 22H specimens in molten salt at 750 °C for 25

hours, (a) More 1, LiCl, (b) More 1, LiCl - Li2O, (c)

Super 22H, LiCl, (d) Super 22H, LiCl-Li2O 46

Fig. 13. Elemental distributions in the oxide scales on More 1

specimen in molten salt of LiCl at 750 °C for 25 hours,

(a) SEI, (b) Fe, (c) Cr, (d) Ni, (e) O 47

Fig. 14. Elemental distributions in the oxide scale on More 1

specimen in molten salt of LiCl-Li2O at 750 °C for 25

hours, (a) SEI, (b) Fe, (c) Cr, (d) Ni, (e) O 48

Fig. 15. Scanning electron micrographs of cross sections of

More 1 specimen in molten salt of (a) LiCl and (b)

LiCl-Li2O at 750°C for 25 hours 49

Fig. 16. Scanning electron micrographs of the oxide scales on

More 1 in molten salt of (a) LiCl and (b) LiCl-Li2O at

750°C for 25 hours 50
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