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In this study, the relationship between the state of metallic complexes in the
aqueous phase and its reduction potentials was evaluated through the homogenization of metal complexes in
aqueous phase by using calculation.

Results of calculation for the every system indicated that Cu- and In- complex was successfully
restricted to single species, and its reduction potentials were analyzed by using cyclic voltammetry.
Synthesized materials were analyzed by XRD etc. These results clearly indicated that reduction potential
and stability constants (Log K) showed linearly correlation. Therefore, it can be said that Culn alloy
nano particles can be synthesized by using aspartic acid as complex reagent and NaBH4 as reducing
reagent.

CIGS




CIGS

10

CIGS
CIGS
Cu(InGa)Se,(CIGS)
10
CIGS
CIGS
CIGS
CIGS
3 (Cu, In, S9)
( 1)
( 2)
ESI-TOF-MS
( 3)

CIGS

CIGS
CIGS

Cu-
NO;
mol/L  Cno3=0.02 mol/L

-NO;-OH

pH

pH
[(CU*)(Gly)2]

Cu

In
XRD

Cu
Cc,=0.01
Cq4y=0.06 mol/L
1
Cu

6<pH<13
100%

6<pH<13

—_

S

(=
|

[Cu2t] &
Q e
(]

(@]

o]
S
|

D
(=]
1

O.

~
[w]
1

O
(]

0 2

Abundance ratio (%)

e}
(=
|

100%

EDA NTA EDTA

W

[(Cu2")(Gly)]

S

[(Cu*)(Gly)]

10 12 14

4 6 8
pH
1 Cu**-OH-NOs-
2 Cu-NO4z-OH-
Cu: NOs:
=1:2:3
pH

3<pH<7 [(Cu*)(ma),;] 100%
9<pH<12 [(Cu*")(OH),(mal);]  92%



=)
=3

+
80 [cu2t) [(Cu2*)(mal)s] .
u R

.

3

.
[(Cu2)(H)(mal)]
e

Abundance ratio (%)

4 [(Cu2")(NO3)]
u

20

g . "
v '

2 4 6 8 10 12 14

0 2 4 6 8 10 12 14 16 I8

®Cu0.1 cit0.6
N ®Cu0.1_mal03

Cu0.01_oxa0.1

®Cu0.01_gly0.03

®Cu0.01_EDA0.02

©Cu0.01_EDTA0.02
Cu0.01_NTA0.03
Cu0.01_Asp0.5

.| 41m0.1_EDTAO2

1n0.01_Asp0.5

Cu
cv -0.87[V(vs
Ag/AgChH]( ) -0.94[V(vs Ag/AgCH](

)  -1.08[V(vs Ag/AgCD](EDA)
-1.01[V(vs Ag/AgCh]( )
-0.98[V(vs AQ/AgCD](NTA) -1.05[V(vs
Ag/AgCIH](EDTA) -1.00[V(vs Ag/AgCh](

) -1.03[V(vs Ag/AgCH]( )
1800
XRD
(Au,
PDF#04-0784)
Cu(PDF#04-0836)
Ccv

Cu In

4
XRD
Cu-In
Culn(PDF#35-1150)
In(PDF#05-0642)
Cu-In 2
(Cuyln)

Cu,In(PDF#42-1475)

In n 157°C
30°C

Culn

1000

Culn(35-1150)

800k o In(05-0642) |
u Cu,In(42-1475)

) NaBH, Culn

0

9

Synthesis of Cu-In alloy Nanoparticles by
Using Chemical Reduction Method in Aqueous
Solution, Hironari Fujiki, Shun Yokoyama,
Hideyuki Takahashi, Kazuyuki Tohji, MRS 2014
fall meeting, November 30-December 5, 2014,
Boston USA

Aqueous phase synthesis of Culn alloy
nanoparticles and its application for CIGS solar
cell, Hideyuki Takahashi, Hironari Fujiki, Shun
Yokoyama, Kazuyuki Tohji, 226th Meeting of
The Electrochemical Society, Oct. 5-10, 2014,
Cancun, Mexico

Cu-In
26
2014 9 17 - 20
Cu-In
CIGS (Cu(In,Ga)Se,
, 26
,2014 6 17
BizTe3
26 ,2014 6 17

B



Bi-Te

26 , 2014 6 17

Synthesis of Cu-In alloy (Culn and Cu,In)
nanoparticles in aqueous solution for the
application of CIGS solar cell, Hironari Fujiki,
Shun Yokoyama, Hideyuki Takahashi, Kazuyuki
Tohji, 225th Meeting of The Electrochemical
Society, May, 11-16, 2014, Ohland USA

Control of the reduction potential of Cu by the
restrict control of complexes in aqueous solution
to synthesize CIGS alloy nano materials,
Hideyuki Takahashi, Hironari Fujiki, Shun
Yokoyama, Kazuyuki Tohji, 2013 MRS fall
meetings, Nov, 30-Dec, 6, 2013, Boston USA

CIGS (Cu(In,Ga)Se,)

http://buckyl.kankyo.tohoku.ac. jp/

@
Takahashi, Hideyuki

90312652

@

Shimoi, Norihiro
40624002

®



