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Introduction of Functional pi-Electron Systems on Silicon Nanosheets and
Applications as Organic Semi-Conducting Materials
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Reactions of Si-H bonds of layered silicon with functional organic dyes
having a primary amine group as the reactive site resulted in the formation of dye-modified silicon
nanosheets. Properties and electronic states of the silicon nanosheets were investigated and their
photocurrent generation and transistor activity were examind. These data were analyzed with the
help of theoretical calculations, indicating potential applications of the nanosheets as
optoelectronic device materials. Reactions of acetylene-containing dyes with layered silicon in the

presence of a platinum catalyst were also investigated as a new synthetic route to dye-modified
silicon nanosheets.



Si o Si-Si
o Si Si
(0]} Tt c T
o T
- - I P
(SiH), Si 6 s si ‘ Si\S‘i,S| s si ‘
si H e ey -
\S‘i,SLS‘i,SL ‘ ,%LS‘i,SLS‘i,S:L ‘ ,SLSi/ Z R /* S‘
Si g S S g S '\Sl\s‘i// —.
/SI$ S|§ Si\S‘i.Si\S‘i.Sls‘ Si \S"f/ ? ‘ —
_Siig Siig Sl S Si R R

Silicon Nanosheet

EL



DFT

4- 4PA
TICT
L1 O
r NH, NH,
. H
:——Sl\\&/’fi\* _'_ N\Sl\/s _=Si—_, B
\Sl‘s'+sl/* | X or | X —c> -Sil : . b \ N
| [ n | _ J CHCl; 1s0°C SE */N /Sl RTINS 7 7
H H N NT60C 3day /
4PA : 0.37¢g 1 day
. Ar Ar
SigH - S0mg 4AMQ : 0.54¢ _
4PA-SINS : 16.5mg
4AMQ-SiNS : 30.8mg
1.2 15
g
ﬁ ——4PA SINS 10 - Xe light
2 i APA < Xe light (> 260nm)
g 0.8 A = Xe Light (> 400nm)
- P
: : 0
N —
S 04 - = 51 .mmﬂﬂ FL
g o WT it
g 10 A
z
0 - " . 15
250 350 450 550 0 0.2 %41 /'\? 0.8 1
oltage
Wavelength / nm g
4PA-SINS 4PA 4PA
4PA-SINS
Tt o Tt
Ph Ph ~——SiNS-2
TH * T Ph — / Ph = \~—/ﬂ 0.05g/L CHCl;
*';Si‘l‘Sl’lSi\* H,PtCls - 6H,0 *’/S' /sf SI\ i
~qi«Sid * * T
* Ill toluene J 2o
-
SigHs rt. 1 day P "

Ph

Ph

uv



2
1. H.Nakano, Y. Tanaka, K. Yamamoto, H. Kadowaki, M. Nakashima, T.Matsui, S. Shirai, M. Ohashi,
J. Ohshita; Silicanes Modified by Conjugated Substituents for Optoelectronic Devices; Adv. Opt.
Mater., in press.
2. J. Ohshita, K. Yamamoto, D. Tanaka, M. Nakashima, Y. Kunugi, M. Ohashi, H. Nakano;
Preparation and Photocurrent Generation of Silicon Nanosheets with Aromatic Substituents on the
Surface; J. Phys. Chem. C 2016, 120, 10991-10996. DOI:10.1021/acs.jpcc.6b03014

6
1. Y. Matsuzawa, Y. Tanaka, Y. Adachi, J. Ohshita, M. Ohashi, H. Nakano; Synthesis and optical
properties of new silicon nanosheets with alkenyl and akynyl substituents, The 12th SPSJ
International Polymer Conference (IPC2018); Dec. 4-7, 2018; Hiroshima.

2. Si Ge 10
2018 10 12-13
3. 14
67 2018 5 23 -25
4.
67
2018 5 23 -25
5.
66 2017 9 20 -22
6.
35 2016 11

17 -18

http://home.hiroshima-u.ac.jp/orgmtrls’Ohshita Group/Ohshita Group-Home.html

o



@

Nakano, Hideyuki



