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1. Iptruction

NanotechnoillogggformatdodCommunication
TechnolodResewaneleour®@astechnolisgies
persuaasuhajoravefeconomficenturyd
drivesﬁ“innovaWamcefKondraftaeifmportant
buildimgokdthregcbchemivdrySchumpeter
Inthéagtecadanotechner bgtyhegoliayena
asqatechnolihgyspresumaellifnowpromising
candidasolvimgportissueschensurihg
gualiggdquantifyotabwetéothevoridociety
intheglcentury

Mosiafthetudielownainéynphasifeverall
nanotechndleowelopnbartasa broadmpact
techno]Jogpotechnpémgyrabesoindustrial
sectdnshilsullewidiocusceuwhnalysihematic

intervention of nanotechnolodgty ien awfitest sec

kind of study which focused on nanotechnology
applicatimomssectamgrovidingighdwtis
developimgountiikdndighroughelensf
bibilomeitmddicathkspublicateod® & D
programspes itfacatsector

Thisullegiveabeomprehemseéevei@wtabd

art technologies available for water purification,
worldwitltedrawimsighlierecegbntamination
scenario of water and challenges ahead and how
nanotechniclegyglopnoguntirikéndiaacross
thewatesectfopmheeginnticegdfvalwd ato
serVeBottomiPyransiacieltpl saddredses
potenniahotechndbkgyodutlinméskdatgqap
challenfpexistiegulafpapnewbnskummary

we suggest some ways in which government

move forward responsibly so that ultimately
nanotechnoddtgywoducas uccadptd ey ecsf
developes®archeeguslaaotbpublic.
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2. The current concern and thWage¢ob@ilipistQrarses

Watesnoasabundamtdeadayailabdtappears.
VariouspoptsblishgdriHeal®mganizapio
forwamdarmihagctabouwtateavailahilityl
millipreopilmhevorlllicccetosleanated. s
millipeopdeeveyyedrowatescarcseynitali 99%wateelatekaatind hird
antygiemedaterdbblecusfwhichdWeadlwct Worl@ountries.
indevelop:ingnt]r.iI.msgquiwe.iorEeTnillic Onlg8ubfloPeopidndia
peoplaclpotabdeinkiwmgitewhichddsothe haysafhrinkimater
hardsafipelirves.

17-1Milligpeoplleckccess
tocleawater

. - . . o Diferesttataiss ufferidgom
InIndid,dillipreoplivavitlverminimaé contamination of Arsenic,

capitansumpdfb®20ubimetewrhicia®17 FluoriMitratebron
cubimetemn195i1Thislecreadiegqdfwate
availabhlinyswaterissstuatimoemifigture.
IthadeemeporthaddnIg8lfindiggopulatiaaccetsssafeérinkiwgtezl % f
communicable diseases in India are frolm dua sisfe adrk gkb it ib2deut of
l74ountinesrmdsEnvironmBothitindekhiisrealdyalarmsiguatiodheeed
ofeficiemdtiomasnboveremphdsirzbbBtisessentoladvalongermisidowater
conservahimanagenMeanbtauseihisituatdoe:

a. Population

Theglobabpulatdrpansooqpecificiallydiacontelxadeemnapifbrth e asftew
decadesgThwsipgpulatncmeasicgmarhesavgdustrialitahee fortyears
haldbilligmowimpopulatsexpectéadawybanizatiodhavieeembserbeumeople
movidgomuralectitonrbgmaroftheountOuofl . dilli@Y 7 nilli@me o pllier én
citiasndthabeepredicttraihnexwwaleca®@dnillipreopwelbeaddeadthisrban
populdtion

b. WateResouUsage

It'sofustth@opulatilomWatesnoscarbetheficiemethadmakigavailadie.
85%f findipopuladeperubsowatevithdrafwomrounvhteeservinecological
conservpbiiorfviewminimabvelwatehoudeévail afloleeustainginlwittihe ater
ecosysiteciudingelakepondndgroumwmditeMosdfthaquifeudedeclinweger
leveMosdfthemrafectbgheawulintrusioourfawateontaminanidnmadequate
replenishment.

'‘UNICEFiahmea: whyemhalsitill dying and what can be done.
http://wamwced/mredial/files/Final_Diarrhoea_Report_October_2009_final. pdf, 2010.
‘ReseaAcks,water and waseawmearttopportuni@lin India.

Jha., K. Nagrath/ijagyd KakAkmeéss toaSafepaches for Nanotechnology Benefits to Reac
Bottom of the Pyraexidni¢ahaleport. 28y 201

‘BalasubramanTremtimg ,india's wastewater: why inactiox0ilst rwakehger an option.
*ReseaAclBwater and waseawmeerttopportuni®@lin India.
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Majaominimgmnthermo-elegeneitgitndostwidbdrmajdractiowatawvailailmle
naturalsourEes)SAin200Watewithdrabwahermo-elechdcstyy8 %w hicils
expectesdgeipapidiog8-49@030ccatelencreasimgyde mandscdtresse s
currevdteesoumeekiéessenfttaiareusa@decyoliwastater

c. IlnadegWatetWatelreatm@ndhnologies

Indianunicipatemfrastrulcabeennderiticiforaverhongmé&vemeavainfall
omatucaltastrbik@eunai0O0d)ypodbhevealinkimageldvatehanneldysgems.
Watdreatnecghnol hgiveevoloastepheatthdemands.
Wasteatgualiigbeedhegradedorapiddustrialiinptigthn®ecad@sntaminated
wasthetennausevedamatpecololgyputrophic@H@®missilomeurrdndatment
capacidragsuficieertougen|§0% findustwiadtveatesre atveldileedova $u 26 %
ofdomeswiacsteatestreatétidollowitmdplchowvib @ iffere nlcetweeuinwasteater
generatapmcidnaseatmahntastrucvarl@aBility

Table Wasteategenationdatwatment, ckoukindal2rF

Waste watamrtion (MYD) Wase watterated (MLI

200@5 26254 7044
20066 29129 6190
20008 33000 7044
20089 38254 11787
2009-10 4131 13066
201 M- 51232 14484

*Sustich, IR@.yctiomteWPurificatiomentyttFeér§t Century-ChallengesNamot@ppbooiogities.
Applications fvwat@il¥mWSA, 20009.

"ITEJPrivate Sector Participhdioaracht\whid Wind.ulsimpvafécbnologWasten Sustainability
201. March
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Aspethevatamalydasrepdro@entGurioudteBoa(C GWRBRDPf3henosifthe
statefsndheaveehowmntaminaiimserfAcsFluor(&Fétc.

Figerl Contaminants Status in Indian states 2012-2013

A.Arsenikffected States B. FluorAdféected States
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C. Saliniffyected States D. Nitratfdected States
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E. IrAAffected States

BIHAR

200298 %% :ORISSA a.Statudrsfenife atfed states

N WEST BENGAL b.Status of Fliected afates
:?ANMDI':NR:DRLfDESH c.Status of Sdeintiey astates
I ASSAM d.Status of Nfiercaea asftates
:ma:ﬁizﬁﬁi“ e.Status of fleoedfstates

CHATISGARH
TRIPURA
UTAR PRADESH

‘Central GWaded Board, MWaseéryRefsources, GoverAmrewnal oR eimalif,. 2012-2013.
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Thiesmgenpercepoifanmminevatterisimtheounteytaipressnegfdthdest
potentisdiwatamwelddechnologdvahnteasgméeéméreshatébmwariomeahike
desalinptionewstdreatmeatichbanotechnloheshgpotentioplrovideongerm
solutifonwaterualjaywailabalntyiabilotwateesourseshsthroughaisef
advantié¢ratmarterthbsiakpossipleatearteeusecyclanglesalinizdtion

Nanotechnptogiydkemnswieacosanadficiengyoblehtproposesiunctionality
produatsdsystemsa promisiterghnolomgywateandvaste-waeetoworidwide.
Nanotechnowiogdesaitmmensevironmbéehnadfinsermsfwatemanage naamt
treatmeycbnvaledclitregisgcontamirdetsahinadooservateonglianmgly&is
monitooiSgweragetem.

2.1PotenbifllanotechnioWeggireatment

Nanotechnblogeapplicatiaemanydvantdbeioveconventicoahterparts.
Nanotechnfaloigdyavesioweveletectatmntamirmaniazardoaseriavater
streadrusoitsntrinabdélitiiesiandontaminanéedarwitgeographaacadtimuts
nanotbalsseénspreviawideangdsensitimitkintgpplicamdkindfgeological
conditimméontaminatpem.actoxiceaydefractooytaminamiajaroncdonr
conventipwmaficamehhoBsoadignotechnmlotgyiamlieombinaedonventional
technoldgiesuhttboukinddtechnoldgiewsititofhairpogiezlanofiltraysdems
madefcarboanotubeslitesnofilametanospoN@gao,catalhsebaoatalytically
attackemicahtaminandsxinedegrathenMagnenicnopartiblesgsamemove
metallikarsemiceéotheinnaiteteracaimihitasmgdNanoparttltbagse setbdevelop
sensisigeswisenhandetectibnitoésolecuearls.

Nanotechnomdionggrothedesalinatbiidntosltratincem bramteischaprovigl@etable
watanmsubstantoaklydtomrackinsdit®enrsewateNanotechnlmdpgyentoadeat
acimingrainagedthenmdustefhleratiserhovwost.

IndepamalysBsCCeseafz®ilhasstimabtegdobwd |l wdnanotechnorlodues e d
invatereatmperntcedofesrthl Billiom2 0 ldndsprojectteeda &2 .Rillidp2015
showiaghincreaastasompowmhugaiowthteC AG R)heanarkiesm adepo ftwo
segmeassablipheduCitscludiengeresmosianofiltrandhtrafiltrmeimbrane
modules@gmegingroductanofibleecarbonanotulEsspblipheduweswealued
aneady BillionnOldndrexpecttedadz dilliblr01&8BCAGRP.2% megling
produweswealuat4million0ldndyitaCAGBRRO%W eaclpdsZmillion2015.

‘AgarwadndosHi201@pplicadanotechnoth@gmediatiCoomtaminaveddwader:
shomtvieRvecahdsedimSciermndechnold8¢§31-57.

“Rajan C.B.R@notechnologgdiwa®Ger Remediation. Internatoomad nkal rdaleat&Envir
and Development, 2(3), 40-45.
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2.2Promin®&xthnologveslaimheateemediawiomMdwide

Somatereshiemmbraamehnolageswe mginiyomeveloaperedevelo miatdotha t
arbhighdglevaahteeedfihdevelopimmgdsanddevelopeuntries.

Figwer2:dmineTetchnologies availaMatdn’Nano
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"Hoek E..MP&mhesrt M.MT and @Ghosh2009 Nanotechnology-BasaterMembranes for W
Purification

Qu XAlver J..J& Ri Q., R®dl3cations of nanotechnology in watmemnd wastewater tr
Water RecdeaYume 47, pp. 3931-3946.
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3. Curent state ofcRemsrecarDevelopment (RMmPENwnidian
Context

3.1NanotechnR&DEmnvironment

IndilmasakeamajarivtocreatapacatytapabilnfNanotechnoDegpyartndnt
SciemoefechnolagtyculanathplemeNean®cieraaedechnolbmiyiat(iN 8 Til)

200ithrallocavbimcrofeémilliyES DIN2007hiprogramvmbBurthsstrengthened

witAhnotheajonitiatimewansNanmbissiowrithbudgetalipcan®bh000ro(50
millioys Dipfiveears.

Thilfundimgbeentiliztesipon 9@reseapchjeandreali@ entiodiExcell gICoeE) .
Th&€okEonsodelevednidfNanoscieic)hagursuredbasieseairrstevebabad
areafNanociemaelechnolopgpresaevye@Gentoddanotechnodmogiynfigc waR
&Dinnicltaeeasnspecidimenssaurcdsvateemediatngurificatiigviadras).

3.2NanotechnR&dgwnitiatisyeesc itfidlateSector

Intheleveptameri 021007 -2hb2g&mbitipusgramamdlage vge reeke e piimgi e w
differecddmaimsenenotechnceplgpgk eyolimenhandhmsgctor

Inthsameeriodateechnolimgtiativesarvediwitanaintoprovideordallned
indigenvafgrinkiwgtarsingroce sweleisclnsersanomateamdibktratieaohnologies.
Sinctheinceptiodnheprogramm2007,45 rojedtavbeeenanctiobgfdunding
approximaltb@yrofeTh@rogranhrabeesuccesigtelrnofdevelo pimigotfuse
drinkmatesystefirelalssessnoéechinoloogytiometaddnajeconcdrinArsenic
(AsFluoridrdlrofFedndesalinizeirarc kiwsdtasve ldsewatendifferemarod
India.

Receniiy0lDepartnoddciencredechnolapproagdantCentiodE xcelletoce
opediThemadindosfExcellelticemportathicritigahcttusmessdbstatafsesearch
andnnovaitnmanotechnoddfgyeimtdustsealtoniandia.
Byrecognisie@gpabidftgditandevelimmovafiomottoofpyraml@fivgeaxlan
(2013-2@B¥moremphainidesignsoguticothehallenigesatesrectonscas
membrasmehnol @agikksnotechnodsggnsorsludbngse’sor

“Bhattach@iBhdlpadhati20Wi12.Chimmdiahd@wdNeWwlayénshdanotechnology
raced 31)59-87.

““Department of Scéehoelawge®dhnology Imidgtawenrer,
2007http://detsgoentaficamme/t-d-wti.htm

“Department of ScéeehoelaNgnomisoigmamM@mel . BOth://nanomission.gov

7



Nanotechnbppgdgicatioatem Bector

Figer3: MaPogrammes/InitiativeWataReaedrduring YeiarPlans

Tenth Fievagp han
(2002-2007)

Eleventhkydar Pla
(2007-2012)

Twelfthv&ear Pla
(2013-2018)

National SciBacden@albdyy Initiatives spending
Establishment of Centres of Excellence
National Program for Smart Materials
Establishment of Characterization Facilities

"LaunamdcommissipimtensNaenecien&®ec

\

Technolmgysimoderogram

"Watelechnolbgyati(20s0adnderosissciplinary

areworkimgoupfsteeriogmmitod®lanning
commisbiaseestari(S8ddrore)

EigmewhemadindodExcelleonteecu @ mes

)

"Two identified Programme related to water :

" Test beds to take forward indigenous membrane

technologmnelsuildpcapabiinyMembraneas
technolpdgyform

"Nanotechnbbsgsensdnsludimgsendgors

reatimdieldnalysifsvatecontaminsawmndh s
microbfdapridesendbromilbhmawyetadns,
etc.
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3.3NanotechnMlordkye t

Intensive research in nanotechnology is going on to develop technolog
fromarionessourMesdftheeseairthtitunésdilakeél T'BARA]Sarénvolvied
develomimmmgomatam#éisintegraiiboonventioeatmerchnolol@iel@liskey

nanomateeaésopysodmpremibreiamseaimcdtitiites

Table 2 : NanotechnodbgaRimusaRebelarstitut@atedreatment.

Technology Application Institute

FeGxide As meoval IITK® India
Carbom &Ntau bide F Toxin Roevmal Eg’l?eémdjiggssaelaer
Carbomaotabe filterBathogemoval BARMdia

Gold Nmarticles Pathoderatection Agharkaed&ed Institute

Toxic taé detection |4'}1'|“|§‘omay

Naoparticle
renoval

N&amosensor Low level toetdmmdell TDelhi

4. CapturiNgnWateResecdthougBibliomelthrdacat@ublication
analysis
Adatabafm@anotechnolbbigatiasempifedmh@homsPautédVelofScience
usiregerieoolesatmisgarcid@doolesatmingsereeriveyhuthaftgoingrough
relateteratauron-depthdytheariocardiclrep,oatsdewsrasollow:

remedi@QRvastew@iRwaswate®O'R'drinkingte@Rdrinkw OtR'rdrimkate®'R
"watpurificaO®hdrouwdte®O'Rgroundw@QRsoiO R pollut®R'toxcompound”
ORiltratoddesalin ®tRomateosftenid@'heametaldRohotocataRpembrane*
ORcontami@BarseRzinORadsorptddneductOdiC6 O Rfuller©ORCNDOR
nanotubetOMRZn@RMagen®Rnanocryst@Rimetaxide®Rgol@Rcopper
ORdendrineRfFea@RoxidaRitaniOMIIOORsilicORSIiO*OnRAnomemirAne
nanofiltr@aRphotodecompbREitimanoparO&Geaaphene

Nanotechnodpbigainvmseectrerpre sdiretMihidbdrawiatgentdfemcadhdvanced
andmegingconomlirdacitnnovatnnanotechnowagge ctloalbe eatacoriemany
countmbsachafiurthessednreseapublicainbmistrateagieddeanalyskealumber
ofpublicadoni®00-20tBispeciffiicld.

Jha,., K. Nagrathjijagyd KakAlmess toaSaefepfaches for Nanotechnology
Benefits to Reach the Bottom oécthreiPair &rapd.riF.h@@y 201
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Countries

Figer4Top 10 CountriesWatdNResearPublications (2000-2013)

U S /0000000000000
PEOPLES R CidsbsNeAmsssssss
JARN s
G E R M A NeYommsmnn
E N G L A NeDommms
F R AN CilEmmsss
| TA LY s
C AN A D Avsmmm
IN D | Avssn
SOUTH KO RiEsAm
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Publications (in Lacs)

Figwer5: PublicatidninrNWate Researin India (2000-2013)

of Publications

No.
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Figer6: Global positioning of cdaneResear \2a0000-2013)

7]
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Year

Anexaminadfbmdiananotechnpldbdgic atimmatesre ctoglatitvwglobplblication
trencddghlighhitegrowthf nanotechnoédotdyeperioaf 2000-20It3scleathat
nanotechnewbdgeseahatbecomsignificaseadechciplimadiianthisapidly
expandangdvancriageaficchdigubendicdoarfahcreanacontinuraaen
nanotechnmuobdicatimnstsrectapplicatdion80003408R01@BL5421UnN)dimas
muclhetteaceptifpmpeThushiissonendicativaindiaaeseairsalidressmmp@prtant
probleaxdsvandimgwledgehakingseardla&mes tefthalttcanlswe bser v dp
thahpositiohesf @layarghangsng@d® 0ddu ecc hanigehaodpublicatCdrndaa
continuonshepsdlishinlgibielaindurpassetheomparadtamtrarédecame
thenefthemootroliticunbryacquiraglp braankfZinthifselictlyea&r018ndiaalso
showithgsameerechdlsourpassedmparacamntsiens?dOlik&pailnalfrance,
Englaarmd8ouKmnreadositioimealmongpeproliicuntries.

United StaAtmera¢a and China are most prolific countries in research pu
Indidalsemgingsakeyplayethglobplblicatimhssre@hiisndic attrean diiad
capabozhotvisibibiyoigpecsountriedipositioineedB"aftéeadin@untries

like USA, China, Germany and Japan. It shows India is continuously w
economhévelopmmrtiodevelopstainmadbtiteachiegeal igptdn200I0hdvaasenl 5
positiomin20 1 disamoripeopleadedserafiwelootheotglublica tfirooms
2000-2nddisabltemaki¢sisibibimyongp Count(i®msosition).
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Table T™:p Institutes involvwdterR Bla@awrin India
forthe period 2000-2013

Peaentagfg
Institute Publicatijons Total

Publicati
1. Council oftSfccelnduseraatReE $nRia 16785 14.88%
2. IndiantitmesfTechnoldglyn 15696 13.92%
3. Indiantine of rSccd€lSC) Bangalore 4260 3.78%
4. BhabAtomic Res€armitBARC) 3798 3.37%
5. Banatisnidu University (BHU 2296 2.04%
6. Univetry of Delhi 210 1.87%
7. Jadavpurelsity 2041 1.81%
8. Anna Unitwersi 1884 1.67%
9. Aligarh IMudUnimers 1568 1.39%
10. Univetrys of Calcutta 1287 1.14%

IlthaBeem mombrthahOyeassnderdi@okajor
dritecreagdgennovatiomdbenanotechnkoy Emee nodindiamortgd okey
proyldsmgastam0|rad|mg§aresudtth|$,eve| playdBpositiompnotechnology
instituCentrefexcelleimo@anotechnwkat ywateeseapohblications.
establisheepareontinuowslhkirmgspeci Indimlspositioitedainorngp

presscrogce$mitisanopportuineeoassetdNs 15countrhigsublishdme g p
impaandnfluemdepublicataoneseardlae: 1% itexdhnowabexrdn2013.

hadnthéieldweldshgreaseientébimmun concil of Scientific & Industrial
Citatioomunsausefrakbtrotscientirigatttshe Resea&d¢hEbotalomentributed
mostommamethddranalysthgnagnitwd approximaikigftopl%cited
scientiéicognidfomndividardlcWehaveee Paperndia.
thaltndiisscontinuopwshyishanganotechn
applicatnovatesrectandssuccessfatlgiving
attentfimormheinternatcoualterpabti®gpMeselnsdsftod 5countraed umbef
influeracald e joicrreattictleawnomh®elofScienoddxasedcitatiocounnyear
2013ndiisableopositiidseiftofd 5countraedeceivgogditatidopublication.
Althoughatiodeésoadiremteasofeualidymportainteakerenéormfguantitative
assessméscientimpadthiassessmentribuoelsédentificafioendmshich
illustthesvolutoscopatiocwdnanotechnreloagarch.
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Table 4: Countriemdwbngited papanowResrear
Publication in 2013

Country No. of Publi
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Table 5: LisolofficPinstitutes having top 1% cited papers of
nanowakResearin 2013

Institute No. of Publi

Counlcio Sentificubndifi¢sech CBiRia 15
Indiamstitutd&e chfhaogy $I1T 15
Indiamstiitute of $cSBangalore 5
IndidAssociatiphhEoCultivatiomce fCStadpuwr 4
All Indiaitinte of MeSnce s 3
Public Health Foundation India 3
WHO 2
Univeity of Miumba 2
Tatans$titute ofmewmnala Research 2
Naional IndthtartreatieBdutia Resech 2
Malamazad National Ifsbinoteghybpal 2
Javharlal NehruFGRdwmeed ScienseacchRe 2

CSIBndlscontinuotakliyigaihpublishedbhectipablicatimwragiowslbfscience
subjeategolrn2@8l8Ppapevsrietod % itepapexfwhichpapersrfeo@ SI1&nd

[ IBThusothfinstitwtestrilapteroximaiédngualiteyseaMdjcsubjeategoimes
whiclmdiamstitwtrepsublisheim@hemiMuwitidiscipMedigiGienemMadanoscience
NanotechnBhovgyonm@oiahets, B b l&).
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Table 6: LisolofficPinstitutes having top 1% cited papers of
nanowatResearin 2013

Web of Science Subject Categories

1. Cheimtry Multidisciplinary
2. Mdaicine GenemalInte

3. Namosciencaetdmology

4, Multidiislénary Sciences

5. Mderials ScMarktisiplinary

6 PhaamologyrRaay

7. Physé&pplied

8. Phys&tomicl®oular Chemical
9. Cheimtry Physical

10 Environtred Sceence

5. PolicgnvonmenbrResponsibégelopmeffNanotechnoalogy
WateSector

Ther®eresevemaganisationslvieevelopliagl&environmegulatfoms
nanotechnohe@diyistofEnvironnkemdreshMinistofChemi&aHertiliztdres,
MinistofHeal&hFamiWelfar&gndheMinistofLaboanE mploymbBlnhistoy
Environé&ntresgdayilrecarblimmplemempiahig8esrogramlatiomreven&on
abatenodmallutiomatamdifOvethgeanmymbefiawlsabeeanactealchiethe
objectovtdhhdMinistafwhicWate(Preven&iGantraofPollution 1l Atdashdirst
environmeetiftatunéeheountEynvironnfPnotectAon))986lazarddvastes
(ManagemreiandliAmend mRwitesqQ0aArethéawwhiacheaildirecoliyndirectly
wittvateolluti©entPadllutCoomtBd arampexodygfMoEFrespongobdgdown
standdoekdluerdtiscigafiromhéndustirinersd¢oprevahpollutodmateesources
intheountTyeseandaamkermeéeMinimMdtioabhndafMsNASTheMinistaly
Chemic&aFsertilizeguladkeemioaiijciheantcamechgredvitheguladbmany
nanomateqiaadilydinisorfipaboam@mploymeguldtelsofafeSyandaalidd
andvomelmbopoliciesdawsoitcamwplamajonléendetermifacgo&yaboratory
conditibonworkeimmhanotechnlellb®esidihaBureadlndiadtanda(RlIsSHa s
responsitoisitayndarfdanotechniolcdgdsadesyandalmtisdidevelopmisatety
standdodsanotechn®hagyo mateésirggitteascaehaglegenemlgollowbthe
recommendsadighé¢BI 30143 0.

Bugau of IndiandStaatarewe dtip://mwgoin/sf/nano.htm.
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IN00BhéeSBtareedmMmitt8 0,/ TC 2220 dhalsougroups:
WG INomenclaniea minol(d\gly)
WG2Measureamre@lharacteri@ation
WGHealSlafedagBEnvironmaspacisanotechn(dB &y
WG4AMaterSplecificaMiasn

Indisactivikormulatheg§Quideli®hstandafdevajcondbettwadkS@nd
thendBl $sh&MTD38workiggospubyh8l$cseraaghekiaistoonh eSO.

IShadevelopasdanddodsanotechndDheggandaradsedividieniougroups.
NomenclatuderminoloygWasOstandavesa,sure mredittaracteri(aChoad 5
standalées|SafeapgEnvironmethSdirsBtandandiaterSaplecificaMishas
4standards.

Healam& afedsyandardmaintyealiwgthhenanufactuaedmatdrka&lidver
GoldZinoxidetdornheiccharacterisha¢imotenzydiskvaluatéahv,eGoldnd
TitaniwioxidegeneraldgtmakweatéirltéemndibS OsalspreparNrageri@asety
Dat8heéMSDS9manomateltimbdinpyovidégnformatibowtheroceddoes
handlomgorkiwgthanomatenaaslesfeannandncludeformasiucehp hysidata
(meltipginbpilimpgintlasmoinétc.f)jgxicihealelfiectbirsdidreactivitgrage,
dispopabteceigyeipmangpill-hanptocedlBeSanseheseandaodsevelop
Indiahanddot@notechnolv@aggectoacordimgcounteyigironthent

ISOeThnical Committee- Naq@otkghrdaggved fr
http:wwswgdiso/stdsddevelopment/technical_comittees/list_of_iso_technical_committee
iso_technical_committee.htm?commid=381983.
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6. Risgapn&ExistiRgle8Regulations

Nanotechnohoggepbtentoalpplicaindifferesdctdusdtsovpltoperties.
Theextraordpraperailssriggekepticabmnanotechnadogefecbsshuman
heal&lnvironnmethte peope rmiawp| saop peap pp o ssiitée hi ahe a s m ad m o uaift
nanomatwrilhdveotetotxicatgompatetthebrulgounterphonseyedu tolachf
adequdaesiskhssessnfemtsnotechnododiersomaterrekstremeifiyc ullttis
diffic utlde xtr a p asltautabg s uditcsnimc ontr o $lestd iimiga btscomp leecxosystem.

Ovethgeateteflaw& regulatcamdomabatemodpollutilomndiB,inistafy
Environ@émtre sMsoEFliplem@oisc&msrogrammakestiogreventé@batement

ofpollutiomat&rai.WategP reveni®ant od)

Pollutidofl 97washdirsstnvironmepezl
enactmemeountThéollutlomnt o a rad
centmathtateamaetbeimgaconsequefhltie
actnl98fhai(Prevemtiantiod® ollutifat
waenacted.

AftetthenceptiatePreven®i dontrofl
Polluthoctlasfirsrtegulatotaptund 974hir
(Preveni@ontiodPollutidai)98kasenact
followed they Environment (Rcbtd®Ot86
Th&latiokalvironmehitayswemaiobjecti
to integrate environment concern in all relevant
development processes. Current Water Prevention
&ControdPollutPocthadgefinitliieitatiame
capacitoyaddresanomateBafsrreegulat
nanoparticles Ministry have to demonstrate that
nanoparthalegsotentadhversfectenhuma
healoththenvironmeimtstrlsoequioerea
watgualstyanddodisspdserivertre amse
asirrigatsomrcreagricultiamedtmusrte etb

Nobaseldmea@abomanomaterial
releasredifferermtnvironmental
compartnisotls&water)

Nanomateariatshotre ataes
Hazardwaste

Materials Safety Data Sheet for
nanomaterials.

LackfStandafdanomatéoials
discganvatstream

Definitlivreitaticombsapacdafy
existimgleandregulatibms
addresasiomaterials

No mandatory requirement for
nanomaterials manufacturers to
subminformatindlataheets
aboonanomatmroducteovrls,
typemanomatgemrodu cad,

develop a database covefrois i &pewilied
nanoparimesdrimitatiofnsrrarthnoldgdesstectdanthonitomagopariicles
wateareasegnificlaartrianamplemendimmgmposingriogsnventioam@llatory
standalfdsaciluyesrmanufacharespartinlisdisclganptsvasteatastredm
watbodi€P CBAmpexodyfMoEREpPuidhplemiegauthotdigspeléacilidptain
recordemanddiganoaritorimdyakrepotogaimformaoimmeatusmanoparticle

disched.
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. IssudsaheeattentfmonmPoli®yerspective

Governnhenpgebuilasignifidastitutinetalotrdsuppactient&ftechnology
progrem$sanotechnGlowernmertbe mbedewisgoli®regulatnemisting
legislafriwmewdokesponsliddvelopmieanhotechnology

IthadveebhbSyearsinctthenceptiodmanotechnelvodytiohndid@,utpolicy
environmfonmmanotechnatdggkingportamftéeskesearmis.RProjexhich
emphasimanomatexpalsutred sportladzeam@gchanisemtigenviron®ent
developm#obfloriskssessmenuba@giveimpriorbtyDepartnoddtciens& e
Technology

Moréundisboubaallottteodevelmpnitoriagabilbstotthsatiaseldegdabout
nanomategliadisdifereamnvironmeoatedartn(enisj& watecdbecollected
whicWilbehelpfudanticiparigprevemdtentealironmemnodllenedatea
nanotechndéwvgyopmemdsreaatheémaneactitoghemrdownstreldmrefore,
developmfemfrastrufotuaprosaifatiyn medir@teeuirement.

Requirenmeptepaviateri&lasfeDat®&heddbrnanomatewirsilshbamprovide
informasiwahsphysidak@meltimgindoilipginftiasgoindgtc.tigxicitgalth
efectfisratideactisittyradiespopadteceigeipmamdpill-hangocgdures.
NanomateshatdtsimeareatesdshazardwastePCBAmpexodyfMoERhould
comeorwata@mplemigstuthottidinspabmnanufactliaerkitobdstaiercords,
demadidsclganonitordangiakeepotbgaimformaodimmheatuoénanoparticle
discgedwatetreamdthenvironmempartnisodidir).

CPCBn@BIShoutdmieorwatradevelstandaiodisanomatealisadgamwater
streampgresennédnkwagter

NecessintagmendmefiCturrewWdtePreven®idontrofiPollutifoat1974he
EnvironnifendtectioriP86l,azardoast§®W anagemediandliAgl)endment
Rule300@nadthdeawwhicheatsrecollyndireatiyivaterolluticshhelgave
definitfimdtateondapadicyddreasiomaterials.

Infndisheme80@omparmiesfwhicdsignifipantioftheompanheo | vied
manufactoaimgmateraalmss@doduSttsitheisenodegislamiaerdaogrovide
databotheatuoénanomatermiads Gedlischad/emidugdigenanufacturing
proceGentPadllutCoontmdaisthoutlaketepample mreegtulatwdrisrrequire
nanomatmm@alfactuosarsmnformaairodiataheeslsonanomateroaluction
levels, type of nanomaterial produced and should also require the c
teatnthakihemvailalmegulaagrencipdnpubldomain.

Theiealsagenerequirerhetatbellamgidentificaftlo@manmas@dodubys
nanomatemmodimcanufacturers.

Governmemauladlscouplreegulatbraymewdokengineemadomatenriith
standarditstpptioom@trevironmemeaipgnactices.
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Disclainmmergiewnthilsulleaimthoodhauthandmote pgsetito od
theCSIRNatiodabktitoft8cienleehnolagwevelopBeéwndi@EesSIR-
NISAID S)

Bullesimoubdciteads MadhulBkaatSaurabadnKumam® ushkBaansal
(2015NanotechnfdppgixaitndateSectollSTIFPoli8wlleNo6 CSIR -
NISADS.

For suggestions/feedbacks, please contact: madhupratya@gn

CSIR-NKIITS
CSIR-NA®Bsonefthéeadiimgtitutiom€ErSIBxplorimperfheé¢wesaience,
technolaggociefhenstitateknowledge-gengaatiznagtionriesstudias
severateasf nationiamportanfoeexampl®&Tpolicynnovati&nnational
competitivenmgdedabnteiISIR publifande&dowle®geechnologapping
knowletregsmadsdutcomss Titalswndertaskedioebisto&philosopfhgience
antlechnol(®GgyTan& & ToweakeactioMshsitettp://nistadS o®@spiyfthis
bulleavmailabtileisebsite)

PrintedJawan JybsetORrinters
C-26, Ist, Kapam Pura, Né@oDRBIKhinfia)
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