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R esearchersinPunehaveenlistedtheserv-
icesof acommonlyfoundfungustoripa
high-valueindustrialchemicalfroma

cheap, abundantlyavailablewastematerial: rice
husk.
Silica, orsilicondioxide, hasawiderangeof

commercialandindustrialapplications: inthe
manufactureof resinsandmolecularsieves(ma-
terialswithtinyporesof preciseanduniform
sizethatcanabsorbgasesorliquidsinindustrial
processes), andascatalystsforseveralindustrial
chemicalreactions. Anexcitingbiomedicalforay
wasalsothrownopenearlythisyearwhenscien-
tistsfoundthattheuseof silicananoparticlescan
enhancetheimagequalityof tumourcells,mak-
ingitpossibleforanultrasounddevicetotrack
themandtherebydetectcancers.
Beingtheoxideof silicon, thesecond

mostprominentelementonearthafter
oxygen, silicaispresentinmanythings
aroundus: sands, rocksandevensome
plants, includingrice. About10percent
of ricehusk�theoutercasingof rice
grain�isknowntobecomposedof sili-
ca. Buttheforminwhichitispresentin
ricehuskdoesnotmakeitreadilyusable
�it�snebulousandshapeless, whilethe
silicathatisrequiredinindustrial
processesiscrystallineandmorepre-
ciselymadeintotiny, uniformlystruc-
turednanoparticles.
Currently, theprocessesbywhichsili-

cananoparticlesaremanufacturedfrom
amorphoussilicainvolvehightempera-
turesof upto1500degreesandseveral
timesof normalatmosphericpressure.
Needlesstosay, suchmethodsarerela-
tivelyexpensiveandunfriendlytotheen-
vironment.
Now, ateamof researchersfromthePune-

basedNationalChemicalLaboratory(NCL)and
TataChemicalsInnovationCentrehave, atleast
atthelaboratoryscale, shownthatthisneednot
bethecase. UsingthefungusFusariumoxyspo-
rum, commonlyfoundingardensoil, theydemon-
stratedthatalmosttheentiresilicapresentin
ricehusk(upto97percent)canbeconvertedto
highvaluenanocrystalsof two-sixnanometresin
size.Moreimportantly, theentireoperationtakes
placeatroomtemperatures.
Incidentally, thisresearchgrouphasbeen

usingF. oxysporum andseveralothermicrobesto
extractvaluablenano-scalematerialfromcheap

rawmaterial. Recently, theyreportedsuccess
withbariumtitanate, awonderfulferroelectric
�memory�materialthatismuchsoughtafterby
themicroelectronicsindustry. Again, acoupleof
yearsago, theytrainedaparticularbacteriato
producegoldandsilvernanoparticles.
Thepresenceof silicainricehuskwasknown

formorethansixdecades. �It�ssurprisingthat
therehavebeennoattemptsatharnessingthe
enormousamountof silicapresentinricehusk,
despitethesubstance�sever-growingdemandand
new-foundapplications,� saysAbsarAhmad, a
scientistatthebiochemicaldivisionatNCL.
Ahmad, alongwithVipulBansalof NCLandMu-
raliSastryof TataChemicalsInnovationCentre,
reportedthefindingsintherecentissueof Jour-
nalof AmericanChemicalSociety.

�Thekeythinghereisthetransformationof
silicatoahighlyusefulformatroomtempera-
tureswithoutinvolvinganyapparentcost,� says
KailathuvalappilInniriVasu,metallurgistand
formerdirectorof theKaraikudi-basedCentral
ElectrochemicalResearchInstitute. �Everyone
knowsthattheashretrievedbyburningrice
huskharbourssubstantialamountsof silica, but
thisisnotof muchindustrialuse. ThePunere-
searchershaveshownthattheycantransform
thisintouniform-sizednanoparticlesof silica
throughbioleaching, andthisisverysignifi-
cant,� heobserves. AccordingtoVasu, suchsilica
nanoparticlesareimportantnotjustinbig-buck

industrialapplicationsbutalsoinnormallife
processes, forinstance, inwaterpurification.
P. Pradip, amaterialsexpertatTataResearch

DevelopmentandDesignCentre, callsthis�anex-
citingchemistry�. Producingadvancedmaterial
ininexpensivewayshasalwaysbeenof greatin-
terest. Buttobecomeanindustriallyaccepted
technique, ithasmilestogo, hefeels.Whatthey
havedemonstratedisstillatalabscalewiththe
quantitiesinvolvedbeingafewgrams. Tobecom-
merciallyviable, theprocesshastobescaledup
toproducingafewkilograms, if nottonnes.
Suchscalingupalwaysthrowsupalotof chal-

lenges. Forexample, producingandmaintaining
microorganismsinquantitiesrequiredforanin-
dustrialprocessmaynotbeeasy. Similarly, the
timerequiredforthebiotransformationmaynot

beoptimal. Forinstance, inthiswork,
fungitakeabout24hourstoconvert
amorphoussilicaintonanocrystalline
silica. Industriesmayfindthisexceed-
inglyslow, saysPradip.Moreover,waste
disposalcouldalsobeanissue.
Pradip, however, assertsthatthese

arenotscientists� problemsandmustbe
workedoutbyresearchanddevelop-
mentmanagersof firmsinterestedin
suchnovelprocesses.
Inthemeantime, anumberof firms

haveevincedkeeninterestinworking
withthePunescientiststoexplorethe
commercialviabilityof theprocess, in-
formsAhmad.
Apartfromtheprocessitself, what

mightbeattractingindustrialattention
isthefactthattherawmaterialrequired
forthisfungus-mediatedproductionisa
cheaplyavailableagro-basedwastema-
terial, somethingthatishardlyputto

gooduse. It�seitherusedincattlefeedorasabio-
fuel. India, thesecondhighestricegrowerinthe
world, producesnearly90milliontonnesof the
cerealannually. Consideringthat20percentof
thegrainweightishusk, therawmaterialavail-
ableisplenty.
ThePunescientistsfeelthatthissortof room-

temperaturesynthesisof oxidenanomaterials
usingmicroorganismsstartingfromcheapagro-
industrialwastematerialisanexcitingpossibili-
ty. This, theyclaim, couldleadtoanenergy-con-
servingandeconomicallyviablegreenapproach
towardthelarge-scalesynthesisof oxidenano-
materials.

Thechemicalprocesstoextracthighvaluesilicananocrystals
fromricehusk

Y ourcoverstoryElec-
tronicstormina
teacup?(December25)

callsforseriousthinkingon
new-agegadgets. If mobiles
andlaptopsaregoingtocause
cancerinthelongrun,whyis
mansolovinglyembracing
them?It�sclearthatintoday�s
world,wecan�tdowithout
ourgizmos. Perhapstheonly
wayoutisforscientiststo
comeupwithsomethingthat
willcanceltheeffectsof elec-
tromagneticradiation.Only
thenwillthemomentumof
increasingconcernonthe
issuereachajustifiablecli-
max.
T.R. Anand
By email

Useful tips

KnowHowfeaturessome
goodarticlesonhealth.

Pleasegiveussomeusefulsto-
riesonkids� health, especially
onhowtotakecareof in-
fants. Inoursociety,whena
childisborn, thereisno
dearthof advicefromthe
Mrs-know-it-alls.Ayoung
motheroftenfindsherself in-
undatedwith�tips� anddoes-
n�tknowwhatisbestforher
child.Of course, traditional
knowledgehasprovedtobe
effectiveinmanycases, but
thereareinstanceswhen
grandmothers, too, gowrong.
Articlesdebunkingsomeof
thepopularmythsinchild
rearingwouldbeof great
help.
Amita Dasgupta
Siliguri

New hope

Cochlearimplantseemsal-
mostlikeamiracle

(Soundsof Joy, December25).
However, thetotalcostof the
surgerymakesitprohibitive
formanymiddleclassfami-
lies. Ihopethatresearchers
willcomeupwithacheaper
optionsoonsothatmoreand
morechildrensufferingfrom
hearingimpairmentcanben-
efitfromthisnewtechnology.
Itwasalsoquitedisappoint-
ingtonotethatthatthetreat-
mentisyettogainmomen-
tuminCalcutta. Thiscanbe
correctedif thedoctorscon-
cernedorganisecampsinthe
citytospreadawareness
amongparentsandmedical
practitioners.
Gargi Roy
Calcutta
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Acommonlyfoundfungusandthe

cheaplyavailablericehuskcantogether
producetheimportantindustrial
chemical,silica.T.V. Jayan reports


