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Development of Kerf Loss Silicon Regeneration Method by Bromination Reaction
using the Silicon-Metal Impulity Composite Sintered Compact as the Simulated
Kerf Loss Silicon Model
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Bromination of silicon with and without a wear metal or alkali metal has
been investigated in a flow reactor under various conditions. All the silicon-impurity mixture
reacted with HBr to form bromosilanes, irrespective of the presence and absence of the impurities.
The reactivity of each Si sample was evaluated with respective to the HBr conversion. Metal
impurities in the silicon samples were dramatically reduced in the products. The addition of
impurities did not cause any increase in impurities. Rather, it resulted in an improvement of the
activation energy or reactivity of HBr, maybe as a result of better heat transfer in the reactant
and surface reaction field. This demonstrates that the hydrobromination reaction is effective to
extract pure bromosilane or silicon from kerf loss silicon even where metal, alkalimetal and
abrasive grain are present.
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reaction
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Fig. 3. Plots of the HBr conversion with and
without iron as function of reaction temperature
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Fig. 4. Plots of the SiHBrs selectivity for a
bromination reaction with and without iron as
function of reaction time.
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Fig. 5. Plots of In(1-Xugr) vs t taken for the
reaction at indicated temperatures.
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Fig. 6. The Arrhenius plots resulting from the
bromination reaction with (@) and without (H)
Fe at various temperatures and gas flow rate.
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Fig. 7. Plot of the HBr conversion as a function
of additive amounts of alkali metals (LiBr, NaBr,
CsBr) in MG-Si. Reaction temperature, 420°C.
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Fig. 8. TEM images of silicon after the reaction
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Fig. 9. Plot of SiHBrs selectivity for indicated
impurities in silicon sample

Table 1. Contents of metal element in samples

Concentration (ppm)

Before  After

No LiBr NaBr

addition 1.34wt% 10%
Na 110 10 60 200
Al 2600 10 120 110
Ti 220 50 50 110
Cr 20 30 0 20

Fe 3200 1400 50 130
Ni - - - -
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