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Abstract:AnewwayusingopticalfiberwastesasrawmaterialforthepreparationofelectrolyticreductionofsolidSiO2 toSiinmolten

chlorideswasproposedtobeaconsiderabletechnologytopreparesolargradesilicon(SOG-Si).Ithassomeadvantagessuchaslow

costandenergyconsumption, environmentalprotection, simpleproductionflowandultra-highpurityproduct.TheformedSiwascon-

firmedbyRamanspectroscopy.
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WiththedevelopmentofPVindustrythetradition-
alsupplyfallsshortofthedemand.anewtechnologyis
neededtoprepareSOG-Siwithabundantfeedstocksup-
plyandlowcostandenergyconsumption.

Recently, Yasuda
[ 1-3]

foundelectrolyticreduction
ofSiO2 toSiisfeasibleinmoltenchloridessuchas
CaCl2.Highpuritysiliconwillbepreparedjustremo-
vingoxygenfromhighpuritySiO2 bythismethod.In
thispaper, authorinvestigatedanewwaytorecyclesil-
icaopticalfiberwastesforfeedstocksupplyofsolar
gradesilicononthebasisofdirectelectrolyticreduction
ofsolidSiO2 toSiinmoltenchlorides.Anewmethod
andproductionflewsheetofSOG-Siwasproposed.
AndSihadbeenpreparedviadirectelectrolyticreduc-
tionoffiber-opticrodsusedwhicharemadeofultra-
highpuritysilicaglass.

1　AnewwaytoprepareSOG-Si

Anewsimpleproductionflowproposedbyauthors
combinationrecyclingofwasteswithpreparationofhigh
purityofsilicondirectlyforfeedstocksupplyofSOG-
Si, wasshowinFig.1, whichsuggeststhatsiliconwith
highpurityatlowcostandenergyconsumptioncould
berealizedviaremeltmethodprocess.Thisnewmeth-
odwasproposedtobeanewtechnologytoprepare
SOG-Si.Forthisway, therearesomeadvantages:

( 1) Thefeedstocksupplycanbeeasilyacquired
fromalargenumberofopticalfiberwasteswhichare

generatingeveryyear.Asanewefficientwayforrecy-
clingopticalfiberswastes, itcanprotectenvironments
andavoidwastinghigh-puritysilicaresourceandpo-
tentialhigh-energy.

Fig.1　Newproductionflow

( 2) Theenergyconsumptionandthecostofthe

methodarelow.
( 3) Thepreparationmethodissimpleandthe

productpurityishigh.

2　Experimental

Opticfiberrodsusedwhicharemadeofultra-high
puritysilicaglasswaswashedindistillwater.Andu-
singthemmadeupofcontactingelectrode.ASiO2 con-
tactingelectrodewaspreparedbyequallywindingaMo

wireandcopperwireasacurrentlead, aboutthirty
timesaroundaquartzglassrod.Thecounterelectrode
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wasagraphiterod.1000ganhydrouscalciumchloride
(reagentgrade) wascontainedinasealedstainless
steelreactorafterpretreatment.Andthetemperatureof
reactionis850℃.

Sampleswerepreparedbypotentiostaticelectroly-
sisat1.10V(vs.Ca

2+
/Ca) for1h, andanalyzedafter

washingindistilledwaterandremovingtheMowire.
SampleswereanalyzedbyRamanspectroscopy(Argon
ion, 514.5nm, RenishawCorp.)

Fig.2　Ramanspectraofsampleafterelectrolysisat

1.10Vfor1 hourinthemoltenCaCl2 at850℃

3　Resultsanddiscussions

TheRamanspectrumofthesimpleareshowedin
Fig.2fordifferentmeasureprintsinthesamesample.
FromtheRamanspectrumofsamplewecanobservea
peakbetween400 and550 cm

-1
ofRamanshift.The

peakconsistedoftwopeaks, oneisaround475 cm
-1

relatedtoamorphousSiwhichhasapeakround480

cm
-1
, andtheotherisrelatedtocrystalsiliconwhich

hasapeakaround520 cm
-1 [ 5]

.SiO2 reductiontoSi
hadbeenconfirmed.

4　Conclusions

( 1 ) AnewtechniquetopreparationofSOG-Si
wasproposed, whichhassomeadvantagessuchaslow
costandenergyconsumption, productmeetingthere-
quiredqualityforSOG-Siandsimpleproductionflow
sheet.

( 2) Sihasbeenpreparedviadirectelectrolytic
reductionoffiber-opticrodsusedwhicharemadeoful-
tra-highpuritysilicaglass.TheformedSiwascon-
firmedbyRamanspectroscopy.

( 3) Asanewefficientwayforrecyclingopticalfi-
berswastes, itcanprotectenvironmentandrecycle
wastehigh-puritysilicaresourceandpotentialhigh-en-
ergy.
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直接电解还原二氧化硅制备高纯硅的研究

刘仪柯, 马文会, 杨　斌, 戴永年
( 昆明理工大学材料与冶金工程学院∥真空冶金国家工程实验室, 云南 昆明 650093)

摘　要:提出了以废弃石英光纤为原料, 利用熔盐直接电解还原 SiO2来制备太阳能级硅的新思路设计, 该设计具有低成

本低能耗 、 环保 、 工艺流程简单以及产品纯度高等优点。利用激光拉曼检测证明了硅的生成。
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