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Investigaton of D rect E lectro]ytic Reducton
of Solid Si() 1o Siwith High Purity
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Abstrac:t A new way using o tica] fiper wastes as raw material r the Preparaton of electrolytic reduction of o]y S()2 © Si inmoJten

ch borides was proposed to he a consilerah fe technoogy to Prepare solar grade si]icon( S({;,Si).

It has sane advantages such as jow

cost and energy consumpton enviromment]protection simPple producton flow and ultra high Purity Product The fomed Siwas con

fimed by Raman spectioscopy
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W ith the deveppmentof PV mndustiy the tradition
alsuppl falls shortof the demang anew technopgy is
needed 10 prepare )G-Siwih ahundant feedstock sup-
Py and Jow costand energy consumption

Recently Yasuda' 3 found electo]ytic reducton
of S{) © Si is feasble p molien chprides such as
CaC), H Bh buri¥ silicon will be prepared just rano
ving oxygen fran h Bh purity S¢) by thismetho] In
this pape’r author jnvestigated a new way 1o recycle sil
ica optcal fpher wastes for fedstock supply of solar
grade silicon on the hass of direct electio[ytic reduc tpn
ofsolid S¢), © Si m molen chlorides A new method
and production flw sheet of S)G-S1 was proposed
And Si1 had been Prepared via directefcuolytc reduc
tion of fheroptic ds used which are made of ultra
high Purity silica glass

1 A new way 1 prepare SOG-Si

A new sinpPle productpn flov proposed by authors
can phnation recycling ofwasteswith Preparation of h 8h
purity of silicon directly for feedstock supPly of SOG-
S’i was show inFigL Wh ch ugests that silicon with
high puriy at lov cost and enerZy consump ton could
be realized via reme|tmethod Process This new meth
od was proposed © he a new technopgy to0 pPrepare
SOG-Si For this Way there are some advantage:s

(1) The feedstock supply can he easily acquired
fran a hi1g€e numhpher of optca] fiher wastes which are
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olar grade sﬂicop optica] fher wastep S()i electrolytic reducton
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generating every Year As a new efficientway pr recy
c|ing optical fihers wastes it can protect enviromm ents
and avoid wastng hi€h— Puriy silca resource and Pa
tenta] high-energy

[silica optical fiber wastes |

Pretreatment| .
[

IEIecTronTic reductior?]

Fig€ 1 New producton flow

(2) The energy consumption and the cost of he
method are Jow

(3) The Preparation method 18 sinPle and tHe
product purity s high

7 Experinenta]

Optic fiber 1ods used which aremade of ultra_h 8h
purity silica glass was washed n distill water And w
sing themmade up of contactng electiode A SQ con.
tacting electiode was p repared by equally windmg aMo
w e and copper wire as a current leagi apout hirty
tines around a quartz glass o The counter efectrade
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was a graphite ©d 1000 & anhydrous cajcjun chlorde
( reagent grade) was contajned jn a sealed samnless
stee| reactor afer Pretreament And te tanperature of
reaction iSSSOOC.

Samples were Prepared by pPotentpstatic electo]y
sis aty_ 10\/( Vs car /C?) forq b and analyzed after
washing in dstiled water and ranoving the Mo wire
Samp s were analyzed by Ranan spectroscopy ( Argon
on 514, 5 M Renjshaw Com )
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F8 2 Raman spectra of simPle after efectro]ysis at

1 10V fPrq hour in themolen Ca(jl atg5oC

3 Results and dscusspns

The Ranan specttum of fe sinp g are showed in
Fi€9p fordiffrentmeasure prints in the sane sample
Fran the Raman spectrun of sampPle we can ohserve a
peak heween 400 and 550 an ' of Raman shift The
peak conssted of wo peak§ one js amound475 an'!
related 10 anorphous Si which has a Peak round 480
(m’l, and the other s related © cys@] sjlicon wh ch
has a peak around 590 an '3 S{) rductpn 10 Sj
had been confimed

XA, &L E, B

4 (Conclusions

(1) A new techn{que t0 preparmatpn of YX3-Si
was propose(j which has sane advantages such as |ow
cost and energy consump tiop productmeeting the re
quired quality for O)G-Si and sinpPle production flow
sheet

(2) Si has been prepared via direct electioytic
reduction of fijper oPtic ©Ods used which aremade of ul
ta_high Punty silca 8lass The fomed Si was con
fimed bY Raman spectroscopy

(3) As a new effcientway {or recyc|ngoptcal fi
bers wastes it can pProtect enviorment and recycle
waste h 8h Purty sjica resource and Potentija] hi€h en
ey
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