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Solution-phase synthesis of Ag-Bi-S quantum dots for the application to photovoltaics (Nagoya
Univ,) OKazutaka Akiyoshi, Wentao Zhang, Tatsuya Kameyama, Tsukasa Torimoto

Quantum dot (QD) solar cells have been intensively investigated because of their
controllable optical properties for improving energy conversion efficiency. However,
conventional binary QDs such as PbS and CdSe contain highly toxic heavy metals and then
have been severely limited in their use for practical applications. In this study, we report the
colloidal preparation of less-toxic Ag-Bi-S QDs with the bandgap in the near-IR region. The
obtained QDs had a tunable electronic energy structure and their photoelectrochemical
properties were varied by modifying the particle size and composition.

Keywords : semiconductor photoelectrode; quantum size effect; AgBiS:

[#S] &7 K> MQD)KBEMIZ, CdSe X° PbS 72 & DITHRIEIEET 5 QD & AL
5 & TRWABRPIIFF SN0, IERICHFES N TVD, LrLIhbD ™
JC QD (XEFMEe Cd 0 Pb 2 G AT D720, ILEHARFIHITHEREN TS, A
ZECIE EARIMNRIZ N R¥ v v T (Bg) & AT H1KEM7e Ag-Bi-SQD IZIEH L7z Y,
WA RIEE B L, K - SUROZTIC LD [jpoe I o
TR L BRI O E R,
[=BR] BERESR & BRE A~ 2| B R Z miBRA L |
L. -RT AT A= N EFLANT IV DREGER
B 3 EE S, 100~200°C T 30 23 FEINZA L C AgBiS,
QD Z &R L7z, QD ORIfE & AAIE, INEAGAEOR
BRAR DA F R L CHiIE L 72,

R - BER] MBUREZ 100°CH 5 200°C~HN &
H5E AgEIG R Lo, QD ORI 3.2 nm 7>

120°C

SR e—— |
ba LS

& 8.1 nm ~H{K L7 (Fig. 1), XRD 2> H I3 7 it Fig. 1. TEM im.ages of AgBiS:2.

D AgBiS; DKM T & 7o (Fig. 2), I I XRIFE 100°C

H9KIZ)E U C 1000 nm 75 1200 nm ~3 7 kL., Eg 120°C
X 1.45eV 725 1.05eV 2D Lz, KEFIEEFIL J\/\__,/\—/\
BANEL D BF TR —HEEE KDL 25, AN N R0C

N\ NSRS

Intensity / a.u.

{RIEHE T YEA (CBM)IZIFIE —E ThH o728, fliE
Fir FERYERL(VBM)IL Eg I & & b ICAE BN

AgBIS
N - >~ ISEg - NIN==d | | | \ 2
7 % },f;o ia‘}% QD # ITO E@@Haﬁbfz‘cfa ]
SALFRIEZITY &, B Y — REORT /— F¥EERR 260 /degree CuKa

O TR &, FOEE TR FHRIZ X 5 TZ  Fig. 2. XRD patterns of AgBiSa.
b U7z, EBIDSLE 30 EALIX AgBiS, @ CBM X° VBM & (F K& Bpo7oZ &
B EHIENICE Y U TS EE TR A NOBFENRER ST,

1) M. Bernechea, et al., Nat. Photonics, 2016, 10, 521.

© The Chemical Society of Japan -D103-3am-05 -



