Supplementary

FeB alloy has to be homogeneous since existence of any other phases can disturb to observe
reaction behavior following by phase stability. Quantitative analysis and phase analysis of FeB alloy

are observed to confirm composition and uniformity of phase.
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Figure S1. (a) Microstructure and (b) phase confirmation of input FeB alloy

Table S1. Composition of input FeB.

Composition

(Wt.%) Fe B Minor Elements

FeB 88.58 16.22 0.2




To prevent the growth of Fe,B layer, the amount of FeB is adjusted below 0.07 which is expected
composition. Figure 2 (b) and (c) show the microstructure of reduced the composition to half and one
third, respectively. While the specimen of FeB alloy as half shows the growth Fe,B layers and REE-

borides still remained, the reacted zone is dominant without the Fe;B layer in the other case.

Figure S2. Microstructures after FeB reduced reaction experiments as (a) half and (b) one third



