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2.2.1. Z38 X (Sensitized Structure)
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2.2.2. I 1LE (Meso-Superstructure)
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2.2.3. 0|£= X (Bi-layer structure)

OFA Al E 7F3-3 LZ meso-superstructure2] H| 2B A0 E HFAR Q] W} PO R Fha-
shstA 9] AT vhAL A E2 2013 L (Piller) T2 FEIQ] HZHATIO|E BjFHAE LI
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2.2.4, p—i-n AKXt X
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E 243 p-type & AE 24 $3°] EE5= Fxolth HFFo] A WS VIS0 Bl ¥
ZHAIPO|E E2S intrinsic 3F FE|Z ETPH o] LR 52 T4 (n-type)-intrinsic-(p-type)2] n-i-p
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p-i-n P[] FFoF &S Al5h F-&5HA o8 2 5 Tt
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1 Ag E57] S LE p-i-n F27F FEEHO] ARHUAT, HZol= &9 THoR HrHEATOE
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Solvent engineering process

100C
—

—:»-—:r > >

&, L " 100 °C
Perovskite solution Spinning Toluene Intermediate Dense
spreading dropping phase film perovskite film
T 2. S22 QE50 HREATIOIE B2 HFsH AT y

BEX3 HZE2AF10|E BESS EXNO 7|2
AMX;9l 29(AE 1719] Fol 20 & Aol Cs', FHlE ol Rb* T T2 F7|gol2d} HEdE
o] CH;NH;*, ZEoH|t) o2 HC(NH.)' 22 §71%0l2E, M2 27} ol 202 ol Ph*, 4
0] Sn* Z2 F%0l2Z, X TREUM0IROE J3lo|2 Cl, BEF0l2 Br, 2E3}0|2 [ T2 2ol
07 FA)E ZH= B BHL §7|%02Q0 MATQF 27F F45%90] 29 | 181 17} 2ol L9l d=Al
EZ& o|F0jx MAPbLo|t}. 2%7] HZHA70|E ejofaR|o] ARSEl= B0 thiE2 1.57 eV Wl
T g 2= MAPDPO|TL B ATAES &0 AUAHA et A7 JPF= e @4 MAPLE
0|83t HZBAT}O|E HioFHA] A=ito] 5] 5ot 4 Holl g Fr 2w Eaet A7 1R
1 9tk ojof Ao g galstd Yo A& MAPbI;ol MAPbBrsE Esto] thofdt RS 2k
AR S B3It o] 2AL o] 83Hd 1.74 eV HMEAS 2h= ejYAR S AZe 4= 917] wio] =
H HFAAE A ol BiFHAE Aote] Azt A5Y Ao S8 4 S Bt opg, £

a2 TR Aot oAt H 2 FAREEE 7] AsiA= W
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o o §2 HYF 2HEHS F78 & e A2 SR FAPbLE HZHA 70| E A3} vl
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Implication vs. Application of nanotechnology

I prese:ﬂ  ,§ ‘ . 7 Why 2

Because of
toxicity of
nanomaterials

Be Safe l'i"/t""—l

Be Smart

f Implication !
| (50) BE, W, 2QI(F4HQ| oo
! QA Application ;
(BN 25 -2X0) M8, 88,018 !

freng? application

N

- implication ﬁ

J& 6. Implication vs Application of Nano Technology® '
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Responsible Development of Manotechnology

"With Great Power, Comes Great Responsibility"
Uncle Ben to Peter Parker in Spider Man

Nanoscale fibres on
spider feet

{Br. Nigel Walker, NIEHS NTP) | ©

I8 7. New Technology, What is the responsibility of Nano Technology ¢ '
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E coli &7 &8

0g

Experiment conditions
1

1.E.Coli: 107 CFU/mL
2.PIPES buffer: 1mM (pH 7) 21
3.Quenching reagent: EDTA 2mM
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PVDF-TIO, OH0I2 2] = & =0H FE-SEM

> TiO,-DMF ®Z|ZA 2 710 w2t Tio, 22 & 57t

2017 May vol.3 no.5

> H2|E HolH EHO| solution casting, spin coating, electrospraying "2 2 TiO2E
DA Zaf, H7|2At0 ofsl S2{AE HEHZ Tio, 7t DHSHE o= RE

PVDF NFs

TiO,-X, where X is the total volume of TiO,-DMF used in
sample preparation

& 22. PVDF-TIO; 510|22|E H=0f FE-SEM
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BEXP mpact Factor = 6.2

SAR= 2 71€9] aEARl 7lE daEole EA 1k ¥ V<9 8 7]eite] FES fisto]
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SR AR BT A7AES sl 71s T RIE Y e AT o e ARoIglH
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Other Other
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) B Y2 2 St ZHOR FAH O 21t =F Hu29 7 MR B =R20| a3 ¢ =200 @EZ 12 & St
SHo2 TIHEE 2A0 HIot 2 0|29 ¢t 20t 2MC2 I7 /IO =M B S5 #3020 AXf 5 IF &2 20| =& g1t
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choret SAoIA] 2T Qi AGE 7HeH) ATk SRiolA] 749 YA g AT A i
HISROIA] F05 3 Qi R&D Aglolch, S5l vl grtotiio dole Satel vleyzast
3 Aol 28 T 71w B 714 B TRsA0l B2 931 7140 434 B8 A AU
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Paradigm Shift | 71 &2 DIRPEES o

HE4 4K

(QS : Quorum sensing)

B4 27| o

(QQ : Quorum quenching)

L

Molecular level Micr Engineering system
(AsHe 2o 1) (%l')%‘ g(‘!t.‘?.%%ﬂgi)

K M. Yeon, C.H.Leeetal, ES&T, 43, 2009
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. Sang-hyup LEE(Korea Institute of Science and Technology)Convergence strategy

of nano—technology to water treatment technology in KOREA: Nano catalytic
adsorbent material development for water treatment ; The 13th Korea-U.S.
Forum of Nanotechnology : Neuromarphic Computing and Water & Wastewater
Substainability
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