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Possible applications of CNTs

ACILALONS, SONSOrS

RONUROY V. WRB——
T
biomaolecular application
gas sensocs
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:’1 o ¢ @ o a I3 ¥
Al (electrode) fivian wnslwe Fagiifiansveudussduszney uaziduly
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< a ° = ¢ & a ¢ ) o
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nmsivieuluarsveuinldiduiiiurdsy wu Wudufulalasiau (Hydrogen storage)
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a ad a syl s . . &
Wudaeaunsnveanuaneivilauszqatileu(Lithium  intercalationuasidudaifuysyy

1

Segnviintnlnwiaii(Electrochemical super capacitors) \Uusiu

3.6.2 guniniuanvsdeedifinaseuuuuiadsiladu (field emission devices)
u. Y P N o i P~ 0o 9 va o P
afrannisiidveisgninliluaunlwihiganawe agvillididnaseudiey
v 'Y ca . ' . ° ) &
Indsziuiedil (Fermi level) vgaanuasuda Tngaznzaritu (tunneling) Aunsdindlniii
- s s o .. 7
Faveuds (surface potential barrier) Tngnszudlnfinfiutieanyn (emission current) i

< XY a a a 1 LY %

Yuagiumnuusaesaumlwiivnaiivesewdwasarilaidusu (work function) Tag
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Avpsilsridunuiuavvenimdnunlifdidnaseunaniusgeaniisidnaseugninly
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phosphor-coated
ITO stripes

glass substrate o (3

L
{I
nanotube-epoxy

glass substrate . :
composite stripes

al v - va a faa o a9 v
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WUULUUYBY Northwestern University
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rowlunriveuiigniunldonludwd  iflesiniiguirediannsoverseenld
(Elongated shape) Faviliausilnihiildfidanniulude (arge field amplification) 8w
Fauilwilad suaidin wdanuiuiesninieiinies uazansduq vufaseadslden us
Ugmveanislvieunlumiveuiugunsaivanaesdidnaseuwuuilanafiadufdenaiiey
Tngaziuagiuadosnmussnsilniuasnsuanusesdidanseu  (conductivity and
emission stability)

fegrmislivieunlumiveuugunsaivanUdesdidnnseunuuilandfiatuigy
pudMINaLUULUY (flat panel displays) iedmiun13fav139/i% (gas-discharge tubes)lu
w3etnglnsauua Judsdidnaseu (electron guns) lundesganssmididnnseu Waialy
naesgansIMiusesaen (Atomic Force Microscope, AFM) uasiadesuenglilasian

(microwave amplifiers) tumy

al v “ va a faa @ a9y ¢ a o
3U% 3.23 (n) uansdunuuinsesliididnaseunuufiandfiaduilivieulunsusuvesudsm

Samsung YU 4.5 U7 way () 5 @1

3.6.3 n51ulBawes (transistors)

nindanesyilanavesauny (field-effect transistor; FET) fie gunsaifivinmiiiiu
dAndanu annseadriuanvienluaniveusiiansid i fiilautAiduansaiiies
winduinnsuuialnih 2 42 Teedleldausefng it it idunn
(Gate electrode) a)zv‘h’tﬁviamium%uaugﬂﬂ%ﬂf&%nﬁmuzﬁﬁﬂﬂﬁ1(Conducting state) U
Feaanuziiliilnih (insulating state)ld Taganusakmsmddinesfnananldundenq

@ vy ° Y d v o a ¢ a 7 5 a T
fule lagazvihmihfiadeiuaindasdn (logical switch) lupeuiainasiiuies
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U 3.24 wamsununmethsisvesmsUsvgndliviouluasususlantiedudenty
niuTaneivlianaveauny

3.6.4 Insuinunluuazunlulwulees (Nanoprobes and Nanosensors)

Insuinveanasganssaiuuuiduniig (Scanning Probe Microscopes, SPMs) 4y
napeganssAiusiozne (Atomic Force Microscope, AFM) wawndesgansimiiuudes
A51AMULLAAY (scanning tunneling microscopy, STM) Fasnistwsuiandivuiadn daaw
wlswwazdanguas sildlimsievisuluasveumldidulnsuin Wadwaeviouly
AsuauiiAalugdavesvesdiuarinnudanguga dliidelfuisuninlnsuiadivingin
Fanoudaneululass warlavveiineuq lunivesruiiafosnmuazauamy osin
LiléFunsuiteussaguussnnituin uasiidAviounTumsueudedvumduriugudnans
dnaands 1.2 wiluwes Jadumsaatymiluizesdadrdayulaunaziaiiniuilfves
Yanglnsudn iy matamdue Wudu dufuveulumiveuiamnsdmivvnlnsuinie

WinAuansauenuey (resolution) liundasganssaiussiavil

~ 10 nm multiwall |
nanotube probe

d Lo 1 L 5 v L3
EUVI 3.25 uanalnsul mwauﬂum%nauuwwuwmmu‘umnamﬂqamsﬂmmazmamm

NASA Ames Research Center
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3.6.5 Wvurnuilu (Nanotemplates)
iilesenveurluaisusuiidesinanisluviedidnuinuariiuselunisisganisluviegs
(capillary forces) hlsianansaussyfeuazesanaineluvieuiuaiiveuld wu finsids
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mfusurtitudeniuariimuennaniveuluaiveusianimaistu sgindivunn
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ynmsavanevietewiluly Fannsoudtogmdinanidlasldujisoaiiegnaines gy
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wvenly uvaziidhutuesviediney

3.6.6 2eiRNEY (composite materials)

vieunlumsuaufinmuds (stiffness) waziimsBangugann dafudagmittuléiy
nsusulsalasadludandng wu msaduuse (reinforcements) Tu¥aauaniifiosnns
muudausigs numu wastmiinun winisveaesiivendimsifiuvieuntuanivevluian
naudndnsinduloansveudaiilinnnin Wesmndgmiinulumsivieunluasueuly
vinduanuauiivarsetng 1wy Jgmweanisaiiesesdia (interface) ssninvisunluaiveu
Funedies asnnvieunluamfvsutuiifuifiGeuwarivuailndifgsiuiddueaned
we$ (polymer chain) dgymseinde nisivieunlumsueudnanndnazegiubunguiey
WliiAnnsdeulvainldie ewmnnisiivieunluaniveuineglndiussiiusnseviviedu
Wuusswueeinad duduuseiseunnn vihlinsiuuseilddesniniseguuuiduliien
NUAHAFINGT viliveunlumiveusiianifiduideafianuudausiniwieunluaisuen
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m%nauqz@‘mﬂﬁuwé'muLa'wamzﬁmsﬁ'ﬂmjutﬁﬂ%w‘ﬁ"u wavarnn1sivieunluaniueudl
AmuwiuTey yliineuaninsalunmailiiuasSmumusieusanasiag 8niney

fhegremsUszgndldaulududug Wy mafimediuesfianunsoneuaussrouadld
(Photoactive polymers) 1u PPV (poly-p-phenylenevinylene) sngvieunluariueunuin
finsifiuauannsalumsiilviiedaunn  uwaliggyidsnavesnisnouausisiouds
(photoluminescence) uarnaraINIsREUAUBINNINAN (electro-luminescence)  Liies

Y

@ntieswintiu dnvisTanuauildddiauudusaiivanniudnime dwmiuidauanszninie
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wiluaniueufuneaweiugmitlulfluvansanu wu ududaued Aeldidudedentin
veslunanavieldiiuiivgnivadnsvgn (osteointegration) 1Wudu
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311‘7\' 3.26 uSaifim VS Nanotube Power 984 Babolat
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3.6.7 IUNNAULYULLDT (Sensors)
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3.7 nainmInugvesniusunluinidmivieuges
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3.8 uidivuLvesd (Gas sensor)
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3.8.1 quanvAnaluvawufaduives

1. mhlumsmevaues mneivrnulilunisnevauessegnsiadluriuiivulale
whafvinnisiaundudatuiduises SedwRaiviinmsiaiuduufafudueesinnisee
vhaulaegnsanslunsnevauss

2. aruillunisin mnefsmmuandnsvesUiinauia asautAdeiszdndgany
nsalufafisIniviinanienq wiedeamsmgnaedlunisingainiy

3. MNIIINY VINETIENTIRINLETAILAINANS I LRATIRBINS TaRuLAET
Lisaan1sa iy Wuwesdmiuiauiaaisuaureusnles avdriwisianisuianisveu
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a - @ o P | o o v & <
4. aaanys vunedwalunsiaufarnbiidsuaninisa iwelvidulgesaiunse

Tolaaenanaiiles
5. AN NUIHI91NIV0IN15ITBRTUIR T UIITaITa TauAa Uy

Haust 100 -1,000 ppm (part per millions: ppm)
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i [ [ vl 3 1 a g LY o a
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o o = ¢ ” L% a § a v U
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