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Induction 
Fluxer F Series 

Application note nº 191210 

FeSi alloy 
 

The preparation of glass beads of 

samples composed mainly of pure 

metals or alloys is not easy and 

requires a previous oxidation step 

to get the bead. 

Ferrosilicon alloy particles are very 

dense and not very porous. This 

alloy is a relatively inert does not 

react with the most acids and 

shows a tremendous resistance to 

conventional solid oxidizers, but 

reacts with aqueous alkalis. 

The ferrosilicon particles oxidation 

is a critical process because the 

non-oxidized particles of this metal 

can be extremely harmful for the 

platinum crucible, due to the great 

reactivity between silicon and 

platinum, causing a heavy 

corrosion in the Pt and even the 

total destruction of the crucible. 

The oxidation procedure of 

ferrosilicon alloy with lithium 

hydroxide is a spontaneous and 

exothermic reaction which 

produces a total oxidation of 

sample. 

Even though a mix of 50/50 lithium 

metaborate / tetraborate is the 

most appropriate flux to perform a 

glass bead of these samples, the 

use of excess of lithium from the 

oxidizer forces the use of pure 

tetraborate. 

 

 

 

Procedure 
To prepare a glass disk of ferrosilicon alloy is necessary to obtain complete oxidation of the 
sample before melting, otherwise, seriously damage of the platinum crucible may occur. 

To undertake the change of the metallic elements into oxides, the oxidation procedure using an 
aqueous alkali such lithium hydroxide allows complete oxidation of silicon according to the 
following reaction: 

Si(s) + 4LiOH(aq) + H2O  SiO4
4-(aq) + 4Li+ + 2H2(g) 
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Consequently, the process to obtain glass beads is carried out in two stages; (a) the oxidation 
sample stage is performed in over a hot plate at 150ᵒC, and (b) following of a simple stage of 
melting and homogenization using our F-Series Induction Fluxer allows the total dissolution of 
the sample for its subsequent glass beads formation 

Sample preparation for a 30 mm diameter glass bead: 

 F-Series Induction Fluxer Equilab 
F1/F2. 

 Platinum crucible. 

 Flux: 4.000 g of lithium tetraborate 
with 0.5% of LiBr and 2.000 g of boric 
acid. 

 2.000 g of lithium hydroxide. 

 2.5 mL of pure H2O. 

 0.150 g of ferrosilicon alloy sample. 
Grain size of ≤ 90µm 

 Program “Ferrosilicon_v1”. 

 

 

 

 

 

Once the oxidizer and the sample has been weighed the mixture is poured in a clean crucible 
which is placed in a hot plate at 150ᵒC. Next 2.5 mL of pure water is added trying to wet the 
whole sample, then the wet mixture is homogenized and the oxidation reaction starts. The 
reaction will end when all the added water has evaporated. 

A B C 

   

Figure 1. Sample preparation sequence. A) LiOH + sample; B) LiOH + sample + H2O; 
C) dry mixture after reaction. 

Should there be a too aggressive reaction, that could pour out part of the mixture outside the 
crucible, that would mean an excessive temperature of the sample. We would have then to 
remove the crucible from the hot plate and allow it to cool down a bit before continuing.  
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It is crucial that the sample and the hydroxide react, because, should they not, it is possible that 
a great number of Si particles would remain without reacting, producing a strong reaction in the 
crucible during the oxidation step and even damage the crucible if the oxidation is not complete.  

Once the sample has been fully oxidized the flux will be added over the oxidized mixture and 
the crucible will be placed on the fluxer Equilab F1/F2 and the fusion program “Ferrosilicon_v1” 
is activated. 

C D 

  

Figure 2. Sample preparation sequence C) dry mixture after reaction; D) flux over 
the mixture. 

 

Figure 3. Sequence of stages in the F-Series Induction Fluxer Equilab F1 / F2 to carry 
out the complete fusion of the sample and the glass bead obtained. 

This program will automatically perform these sequence of stages. P0 of heating up to 1050ᵒC 
ensure the complete fusion of the sample and the flux. Finally, the melted mixture will be 
homogenized before pouring in the mold to get a perfect glass bead. 

 
This application note is based solely on the processing of the available sample material in the 

indicated amount. No legal claims shall be derived from this application note.  
Subject to technical modification and errors. 


