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nanotechnology journal highlights links
<< pervimy ariols f— Awhor

Efficient photoinduced charge transfer in TiO,

nanorods

12 January 2007

All salution precessed phetovaltale devices based on conjugated
polymer nanserystal hybiid materials offer the potential toward
fabricating low cost, [arge area and machanizally flnxible solas

colls. Compars

titanivm oxide

the plastic solar coll application.

Researchees fiom the Department of Materials
Science and Engineoring, National Taiwan
Universfty, Tatwan hav recently demonstrated

i

nanorods (20~ 40 nm in length, 4 - 5 i in dameter) can provde not
only diract pathways for electric conduction but 3lso an extension of
1he interfacial ares for photogenseated changs transfar, due 10 theit
lange surface-to-bulk ratio. In acdilian, the team aiso found tha the

inclusion of Ti0),

conformation and enhance conugation in polymer chains fiom  lasger
sarplion and photaluminescence spectra

radshiftin the ab

-

Publishers of the jourmal
Nanotechnology

o & vovinty srst mighights | dirasiery | ek
dvertising | -

13 o “Interms of the environment, Til0, nanorods will
a. ', ‘ be more suitable for polymer solar cell application
with respect 1o the widely used CdSe nanorods”™ |
said by the geoup leader Dt Chun-Wei Chen
Significant challenges remain in aptimizing the plastic solar calls
based on the polymer Ti0, nanorod hybrid materials with regard to
parameters such s camier mobilty, stability and the length and
diamster of the TiC,, nanarads and their alignment within the palymer,

Ehotelyminescence
d with those polymer photavolialc devices basad

witonmentally friendly semiconductar
{TI0,} nanoreds act as a promising matsrial fos

which will affect how much output they can achieve

About the author

Yu-Ting Lin is cumently a MS student in the Nanc-Optoelectionic
Materials Laboratory led by Dr Chun-Wei Chen at the Department of
Materials Science and Engineering, National Taiwan University,
warking with Prof. Wei-Fang Su at the same institution

nanonds in polymes can futher reduce disorder in

Materials for Aesthetic, Energy-Efficient, and
Self—DiaEnostil: Buildings

John E. Fernandez, et al.

Science 315, 1807 (2007);

DOl 10.1126/science. 1137542

Science

As clectricity consumption inereases, har-  tilanium
vesting energy from solar rdistion is an  light (35)
impornant rescarch arca. Silicon-based photovol-  coatings

taics (PYs) account for more than 99% of
production, Single-crystal md amorphows cells

fungus gr
quality in

on the market account for an average efficiency  climates,
of 12.5% (29). Allemative matenials, including
CulnSe and CdTe cells with efficiencies of 200 A New Erg - _
and ongaric o » providing some novel re.  Recentlys 0 ¥-1 LW, T-WZmy.ln‘llf-\ZL?.C-Wﬂlgi.Y-Y
seurch pathways, Recently developed PV devices  Church in 0% ¥-5 (iang WF S, “EiFcion | pholomduced
use Tilh nanorods wogether with the conpugated.  centrtion  dhange fansier n 702 nanond’ conjugled
polymer MEH-PPY (poly[2-methoxy-5-2~  vicinity (. pohner hybid meloiss, 200§
etlyb-hexylonyil A phenylens vinylene) (30) o vered bt Nonoecfnology, 17, 5781-5785
wse silicon and silicon dicside to produce quan-  large conc o
s dets that absork a wade rnge of light waves  wath nitroy
lengths (37). reaction, 1

In the United! States, about 8% of otal energy  the @ i

ificd for

and 20% of electrical encrgy is consumed in
artificial lighting. OF the latter, 4 cnsumed  propertics
v 1 bulbs, a gv that  suprise o
produces light indirectly from a heated filament.  building, |
Solid-state lighting {SSL). the direct conversion  efficacy
of eleciricity into light with semiconductor  already s
materials, is @ remely promising ficld of  coatings i

concentral
comgfition:

rescarch to reduce this energy consumption. The
chullenge will be 1o produce bright white light

neemag.org  SCIENCE  WOL 315 30 MARCH 2007

2 EEF K748 (Nano techweb ) R RBIE2 325 (Sc i ence) sREAR BB MAVITZT AR -
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Bl > BHSERZEM ~ EESHYERREEASGRERE M - 2P
AEAREEProf. Robert Chang ~ SR 3 BIIE A EEProf. Minoru
Taya ~ EEEELEE T M7 A Prof. Alex Chang R T.
WHGEAA U ~ Bl AT B b 2 P 2007 4500
AAEE - FALERELE 3 AR TERE - NEERIR
FHEEEEH (<US$0.3/kw, or <US$100/m?) - ZEEUA
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BEFIEEERIE - B RMAME S MHHSRT RS
REFERR)

Z2ER
[1T-W Zeng(ZEZEE), Y-Y Lin, C-W Chen(FEESHE), W-F Su*(dk

MEF), C-H Chen, S-C Liou, H-Y Huang, “A large intercon-
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necting network within hybrid MEH-PPV/T10, nanorod photo-
voltaic devices,” 2006, Nanotechnology, 17, 5387-5392 (NSC
95-2120-M-002-0042).

[2]Yun-Yue Lin(ARZEHE), C-W Chen(F{£#E), J. Chang, T-Y Lin,
I-S Liu(2[324H), Wei-Fang Su(PRHETS),
fion and migration in enhanced order conjugated polymer/

“Exciton dissocia-

nanoparticle hybrid materials”, 2006, Nanotechnology, 17(5),
1260-1263. (NSC 94-2120-M-002-012).

[31Y-T Lin, T-W Zeng(&E#E5), W-7 Lai, C-W Chen(B{ZHE), Y-
Y Lin, Y-S Chang , W-F. Su(bRHER), 7
duced charge transfer in TiO, nanorod/conjugated polymer hybrid
materials,” 2006, Nanotechnology, 17, 5781-5785 (Feature
Article) (NSC 95-2120-M-002-0042).

[4]Chi-An Dai(#( T-%%), Wei-Che Yen(BEHEST), Yi-Huan Lee(Z=
HAH), Chun-Chih Ho(fA[{&4Y) and Wei-Fang Su*(PRHETS), ”
Facile Synthesis of Well-Defined Block Copolymers Containing

Efficient photoin-

Regioregular Poly(3-hexylthiophene) via Anionic Macroinitiaion
Method and Their Self-Assembly Behavior,” 2007, J Am. Chem.
Soc., 129(36), 11036-11038.

[5]Bikash Pal, Wei-Che Yen(BHHETT), Jye-Shane Yang(#5d57K),
Wei-Fang Su*(#MEFS), “Substitute Effect on the Optoelec-
tronic Properties of Alternating Fluorene-Thiophene
Copolymers,” 2007, Macromolecules, 40, 8189-8194.

[6]Yun-Yue Lin(MRZEHE), Tsung Hung Chu(A##5), Chun-Wei
Chen(BHfE4) and Wei-Fang Su*(ARHET), “Improved Perfor-
mance of Polymer/T102 Nanorods Bulk Heterojunction Photovol-
taic Devices by Interface Modification,” 2008, Applied Physics
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A Nanosized Silica Sunflower o This scanning electron microscopy image represents an
a inorganic but vivid silica
- SUNFLOWER prepared by microwave plasma enhanced chemical vapor deposition (MPECVD) in a
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| 1970 1980 1990| 2000] 2006

EA AT
AR (E#) 7| 1.8 2.2 22 28
HHEE (%) 2.2 234/ 166 138/ 00
BRCE (%) 49| 48 52 57| 60
el

L 69.6, 69.6| 71.3] 726/ 746

&t 4.5 745/ 7168 78.3 80.8
65 BELEAD (%) 43| 43 62 86 1.0
ASBRAEEE (US5) 30| 234 8111 14,216] 16,471
B A TR 23.5 61.12] 8246 99.51] 04.25
L Ed B
ETABGY 0.4] o7[ 10] 3] s
ST ABBRRR 24¢| aov| 41| 51| 57
ATWIRRRELD (%) 60.8¢ 53.3% 42.7] 351 336
BERRACLLE (%) 79| 160/ 41| 963 983
DHBIRAZHLH (%) ~| 313] 508 645 625

*1971: #1932 -

FEE8 © Council for Economic Planning and Development, Republic of China, Taiwan Statistical Data
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