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Synthesis of multicomponent sulfide nanoparticles and development of their
conjugation technique for high efficiency quantum dot solar cell

KUZUYA, Toshihiro
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Synthesis of semiconductor nanoparticles with sustainability and tuning of their
crystalline and surface structure are required for the realization of a novel quantum dot sensitized
solar cell. In this study, we demonstrate the novel synthesis method of Ag/chalcopyrite composite
nanoparticles. Ag metal part of Ag/chalcopyrite composite nanoparticles serves as a functional group of a
surfactant molecule. Therefore, Ag-semiconductor composite nanoEarticIes are considered to adhere through
the Ag side to the oxide surface to form chalcopyrite/Ag/oxide heteronanostructures. Furthermore, this
structure may enhance the electron transport between the semiconductor nanoparticle and oxide and prevent
electron-hole recombination at the interface. And also, Ag metal part leads to the local enhancement of
electric field. Furthermore, our synthesis method enables us to fabricate Ag/AgCuS/CulnS2 composite
nanoparticles.




- CdTe-CdS
16%

(( 1)J. Am. Chem.

Soc. 15, 8706 (1993)) CdTe

3%

(( 2)Science,
295, 2425(2002), ( 3)cience, 310,
463(2005)) - -
Cd Hg As Sb Se Te

a 10%cm?
In

Cu-In Ag-In

(¢
4) Mater. Trans., 49(3), 435 — 438(2008); (

5) Chem. Phys. Lett., 466, 176 — 180(2008); (

6) J. Mater. Chem,, 20, 2226 — 2231(2010);
( 7) J. Phys. Chem. C, 115, 1786 -
1792(2011); ( 8) J. Colloid and Interface
Science, 388, 137 - 143(2012))

TiS, TiS,
((
8) Acta Materialia, 60(20), 7232-7240(2012))

Ag-In Ag/

p/n

@

2
©)
ey
TEM-EDX XRD
2
(2
Cu,S
2
Culns,
Cu-Au
©) n/p
/
/ ITiO,
Ag/
ey
Cu,S
Agzs
2R’NH,M X"+ (RSH),S (or R’NH;"),S8%)
M,S + R°’NH,HX + RSSR
MX: , R’NH,: s
RSH:

@



- ( )
©)
4-1 Ag-CulnS,
Ag Cu In
Ag-CulnS,
Ag Cu In
Ag
Ag
TEM
HRTEM
STEM-EDX
Ag

Cu, AgiInS,
Ag

Hard and Soft Acids and Bases
In3+

Cu" Ag'

UV-vis Ag

Ag
CulnS 2

nm

FDTD 525

Ag-CulnS,

£
2 Ag@CIS FDTD
4-2 Ag-CulnS,
Ag-AgCuS-CulnS;
CU2_XS
CulnS,
AgCuS
Ag-CulnS,
Ag-CulnS,
Ag




TiO,

TEM
Ag/AgCuS/CulnS,

AgCuS Ag

100 hm

Ag  AgCuS

TEM

Acorn-like

Ag-Culn$S,

-y
=
=

"

ey

z
w1
]
5]

=
=

=

CuIn52

body

‘Worm-like

76
77

I A
75 ol NI IR TR P A
2 9

eV

Local EDX spectra of acorn-like NPs
Probe diameter 1 nm
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