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1.1 ME(Introduction)

1.1.1 Small world
Wie(nano) = oA 2] A selA] o ol AisHA LARA o=tk e 4
o2 Alxd ARIZ glol= A ARIE AL 5 9lE Ao, U o ofEat Ad]
& Y9 A% AL, R &9 Wi FEE Ha g U Alslobd S 92
£ olgHA k. PR (quantum dot) 7]&0] A8E TAEHo7F Agte] EAEE A
Abet, 2 PEdE Belfshes Wiesgls 248 At ofZA Sele U o]Fofxl
AIANA EA = Act o Agks] dstAd ojn] QAR E o] AlAllA HI 9
=l 27 AR ERE olth $A| w39 AHQIEIHAE S e At
2 A glaL, wlaarepnjop oA AR Uhe Y-S BAV]E ofgHA T ofY
2k et 7162 Selek 719 il QoA Alxgt kol A 'has R EI WA
&= it SRl A A WierleS S8tk Al miv] o v IYE
M= ol 2R QFar HlE whARSER] Qfol Aol frejahy, ZhElER R 522 Uk
e Ut o] 7RIS Aol TR M-S Wk o] 2o Sl ZoplEo]
o] dhbet Whet e WAAA 9] 4422841 van der Waals Q18] 0.2 AAA|A ] & #|
ith Aa2 Ao HAE dofd 4= gl AEE0l AF Ax 7I50] A UieE7lE
THEAL, e A S 5 QR o BHE SIS RAR o], e ST A0
of e} At Aoju] -E]ek AR oA RaL, 9219 4 whE L Qlrk Al ol
st7] f18Al, 2ejal 219 Ahe SEstAl & 71ES AEEh] ffeliAd wiedtshe SRe]
HEE 57

dAolE Sdhz 18] 20] nanos ol 4] Aths ou|E 7FA2 Ut 1075 S5k SI
oA FolR, 1 U=ulE( nm = 1 X 1077 m)= Y] A gHThs 4= v 231 ofy]
AR S A2 2R Zoloh Hgsith e B BE 1~100 YiewE 2715 7K
EA'R tht noskA AR, 35 olE wEd o7t npE ] ¢k glrk =B
olgh= §olE ARgSte] BAE ERdlloF st We4d2, 1100 then|E 27]9] E-o]
1 99] 2715 7= EA(bulk) EET 22 2AAYE e 24E Holr] fied A

oltt. o & weiteldo] L aste] d+trido] =7 HsiA= Lot ofd Akehdo] A

o4,

)3




M7 LHieAXH st 7HR

flof kil 71 FolA] thE @Afe] = ofof ghtt 5 nm 27]¢Ql Ff|mF 2RI FAH= '1~100
WieolE 3715 7k B2 faelAnt 27|7F o I 2H] Bl EAjehA] o=
o} whebA] Lledeke] At tido] oy vies| g Rloe} SRR o=t TLeju o]
o 2 e 2Eko] gol qlrh g Ui He tiEA ] e Edolw tle JfE9)
F719F FAglo] o]ojx]= Aol 7HR| AL QlT} Cg, buckminsterfullerenes Uie 179
715 7L QLo £t EAA 02 Ve il HA A7 EA8HA] etk 1
T EPHle v UeFEO SA4S AFS] Foblol el e 55 497 Bk
o|@]of| = Zro] o]l 1R}, ¢, AR & Hred®E 57 AR of dsf shatt
Ambet 247] thE oS AAsEAL o, Al&eto] B o] F4 ] A7|7 HAAT W
Hof| Uhie 19| 352 M= A9, A= og AxE S4RI7Ie o, 27| #iE7t F
HeR A 5 EAY thfAntEolv UeE S viebE = AlZE R OhFSThGE 1.1).

1.1.2 Lhz 7142| oA}
20417] 2 FEF PAABL vlEro 2 FHAEE Ao ;u o dslA St ow 74
B3 1 A =T 4 A HAAT, A QS BT WA & Qs 7)EE Pl

E 1.1 » o2 S&7IBS0| HIAIG Lizg el o'

Organisation Definition of nanomaterial

ISO-CEN (draft) Material with any external dimension in the nanoscale or having internal or surface structure in the
nanoscale

OECD Material which is either a nano-object or is nanostructured

EU SCENIHR Any form of a material composed of discrete functional parts, many of which have one or more di-

mensions in the nanoscale.

EU SCCP Material with one or more external dimensions, or an internal structure, in the nanoscale, which could

exhibit novel characteristics compared to the same material without nanoscale features.

EU (Cosmetic Products) | An insoluble or biopersistant and intentionally manufactured material with one or more external di-
mensions, or an internal structure, in the nanoscale.

EU (Novel Foods) Any intentionally produced material in the nanoscale or is composed of discrete functional parts, ei-
ther internally or at the surface, many of which have one or more dimensions in the nanoscale.

ACC An Engineered Nanomaterial is any intentionally produced material in the nanoscale.

Australia (NICNAS) Industrial materials intentionally produced, manufactured or engineered to have specific properties or
specific composition, in the nanoscale.

Canada Manufactured material at or within the nanoscale in at least one spatial dimension, or is smaller or
larger than the nanoscale in all spatial dimensions and exhibits one or more nanoscale phenomena.

Denmark Materials having structures in the nanoscale.
The UK Materials having structured components in the nanoscale.
The UK (DEFRA) Materials in the nanoscale and are deliberately engineered i.e. not natural or unintentional by-products

of other processes, and are ‘free’ within any environmental media at any stage in a product’s life-cycle.

US-EPA Engineered nanoscale material is any particle, substance, or material that has been engineered to have

one or more dimensions in the nanoscale.
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J8 1.1 » HHZ 7Sshs 409 HIFE
712 2X7|A| AESAE HIZRE= Groningen
CHSte| Tiber Kuderna2 STMS| E{L2l &
Kol ofHXIE ghot of7|E BIF & 0I5
sk (double bond)2| HHEXO| EafA-A/
A O|MZEX|EF 2 (trans-cis isomeriza-
tion)22 3|F¥otE EXI2EE 71X RISt
£ gM5tT, Cu BHOIAM 6 nmE 35|

=
= SHE SIMstNACt.

A7) ol dolle 7ot 19594 Feynman = |z o} Faldslofs] &
2l E2]85]of| A, “There’s Plenty of Room at the Bottom: An Invitation to Enter a New
Field of Physics™gt A|&0] ZF¢lofl A wlgol= A3 dA=5 A6t =& £V AE
TE 4 A 2 Aol 2uAS RS 7H HarE o ©A, 2Eal 7)o = 4 /lld
A AlAE AR e 4= A E Aol o] UeAAlE AESATHLE 1.1).
3| “Swallowing the doctor’= U= 2H-& A7 1 23o0] & oLS Zojlrhyn B 2+
ol A md AHolehs, GAlol skl FE™ abA 2l Aigeldinh o] A B
TS &9 29I thie #stoleh= Aigol A2 etalsolA HA uztew, HIF o] o
Ao AEol B S iAo s TR = AT A Lhe7|s o] Sa%t Bzt
ok
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A de] HAA 9ok s 93N Ay A7, FA%E 59| Bofo]l w3 Lhie7|4e)
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WA, eoldlEee] 412 7ol BAIE Holt Ras] S4skel ufolelsnrt 9
FHoz eAE HEAY TAHe BHo A8EE Ag el 4259k Cy
Buckminsterfullerene] ¥7(19859) 2.2 wHIARS =415H(1996) ©]=F Rice thshe] 3t
SkA} Smalley+= U= 18F o710 AEg2 FEugk=d], 2001 th£1}sE 714 Scientific
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ning tunneling microscope, STM)0| 7|tE| A1, o]oj 4] ¥A}Fgl & ] 7 (atomic force mi-
croscope, AFM), A=} & 1|7 (electron microscopy, EM) 5 t}Fet &2k 7|H50] v g
SAck. 1981, £2/3H Binniga} Rohrers =4 A2 A0 28 58 1 V194
HAAZ AApubEghro] H3S AAshs WAl FAE Y E AN ES 7idste], 19834
28 A 0] =S 71 A GAL FASHIThaY 1.2)° STMo] s
Yol & 1990 IBM T4 (New York, USA)2] Eigler= STM Q] B3} Al & Yx}o] Ak
ARG O = yEHETE ofY 2t A AARE AT 4 9SS Holn 35709 Al HAE
dE zzkslo] Uz o] BM 215 A7]E A7E Ak’ STMO] g HE2 1986
| el SefebE AL oo S Wk 23 YAt duld AFMZF SPM 5
9] 7fjto] oo At 19914, F3-A}& v] A (transmission electron microscopy, TEM)Z
A5 WA S YRR R AEet A4S ol Rt e AlRE F AR
ot 1A, A7)H, G4 ERES B85 B A950] EEgon, oy AFEF,
Sl 5 oheb] 28wk &s] AEE AL Qlok. Zesl(Fullerene) o2k 3= Ceo, Cr 5
Eha 3, 10 nm 1|9He] A 4 C-dot 5 2L Uietha S4E0] Ty o] o]52 3}
St H8, A 88 7F5Eo] mAlEl R glok
Nz eAmso] s o] #ilo] EolA|AL, o]59 3-8 ®3F 7H53E i 21
A7) o]% HrE s Yle R HAH 3zl o7 Wste] ¥ 279 e = A
2 Sepha, oh) £0jU £0.2 Solrbt 7] Zasglon], ol o Yot o
25k FH R volrkal Stk AW ol Atk A= 913t tHieHlo] 2. 7] 5 o] ulf-
7R Aoz Frbean, Al QA o|AE AL AshE UieEl, viEe] &
| e et 72 WEsith 23 A dvke] theaksh Aok iy
S Ao s Aegoton A 4= ol e vlEoll ierlso] & Aot

il

1.1.3 Ltk 7|&9| ot}

S-g)= dA, st thEA F43] wHs)
o] =4 A, FA (quantum dot)S o8-t

N Ue7|&S o|8ate] 2 Ag#Ql tino|orzo] |1 Qirt. &
O MEE 7H = 21N I| 27t AMSH AUEE, Y ZulE AL B8
AL 2AARAA] AHgAL 5 1 AL Boks Ak goluhal qlok. theFst g
Ui Bl gt Ao ssopyle] uhal thefgt SHollA] A7t R %, o]
ofg] S 7he] Aol o]FojHrt ‘UikrTehs 3 Bl Hel sHEd 7|&Ee
1 B3glsto] A2 Hobg AEstH W) volrtal 9tk Yk 3t
W SEak opyet AFS, g2, 7, 222 WA B4 5 35A12
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Siofe 292 271 olet ol 2ol AAf] AT 7|E0R UL, oz 2 WE vt
TA 71950l AAoNA Aobd7] fsl GAddlort sk 352 H37t H ok Ad vk
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dg8 1.2 » (&%) 2z2 SHE FAEE
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