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Fabrication of Si nanoparticles from Si swarf by use of photochemical dissolution
and application to solar cells

KOBAYASHI, HIKARU
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Si nanoparticles have been fabricated from Si swarf by use of milling methods.
Produced Si nanoparticles possess the maximum volume distribution of ~5 nm. Si nanoparticles with the HF
treatment are stable in air, i.e., only 0.8 nm Si02 formation by leaving in air for a week. Solar cells
with the p-type Si nanoparticles/n-Si substrates are fabricated. The solar cells show good rectifying
behavior and photoresponse. The nitric acid treatment followed by the heat treatment greatly decreases
contact resistance and the conversion efficiency was markedly improved.



2.4nm 4.5nm
1.7eV
2.2eV 1.7eV
54
2
1
2)
TEM XRD

CvD

2.2eV

28

0.20 4

0.15 4

0.05 -+

0.00

Current Density (mA/cm?)

pn

68
900
13nm
BE¥S
Modef¥ :1.97 nm
Medianf%:3.70 nm
FE#HE : sinm
234 ki)
Modef® :13.1nm
Medianf%:24.6 nm
FEHE :33.7nm
20 40 60 80 100
HERTE (m)

ﬁggv
p-Si nanoparticle

n-Si (100) wafer
Al

HEREREHY

0.057
T~ R L
S
~
Qo1 b2 B3
\v) T T LI N

Voltage (V)



|
o
()]

T
]

Current Density (mA/cm?)

1.7

BEEY
.7

Voltage (V)

1nm

2.2

Normalized PL Intensity

f\ 4 4
n, | [ M L

Wavelength (nm)

>‘800 700 600 500 400
=T 1 1 T 1
@ P AFHRIHRILF—
§ | — 276 eV
£ —3.02eV
& 3.26 eV
T —3.54 eV
—3.76 eV
= E—sig >
£ X
] . . ,
45 2 2.5 3 3.5
Photon Energy (eV)
EREICEKRETSIRE
EIRIILF—(REE) DR THIE
CB
ﬂv ] DYV ES
VB

s BIRILF—(ERE) DI THIE

VB
1'.le
)
I *.I =+ x
Wavelength (nm)
800 700 600 500 400
I ] 1 I 1
2.60 eV 2.91eV
—BEBB ) /T
(Fi9#ERFE10.7 nm)
ZERERR)IVF/HTF
(FHRRAFE 4.8n\m)
1.5 2 25 3 3.5

Photon Energy (eV)



2

M. Maeda, K. Imamura, T. Matsumoto,
and H. Kobayashi, Fabrication of Si
nanoparticles from Si swarf and
application to solar cells, Appl. Phys.
Lett. 312, 39-42 (2014).

T. Matsumoto, M. Maeda, J.
Furukawa, W-.B. Kim, H. Kobayashi,
Si nanoparticles fabricated from Si
swarf by photochemical method, J.
Nanopart. Res., 16, 2240-1-7 (2014).

2
M. Maeda, T. Matsumoto, H.
Kobayashi, “Photoluminescence

properties of Si  nanoparticles
fabricated from Si swarf: fluorescence
enhancement by organic molecules”,
International Symposium on Small
Particles and Inorganic Clusters
(ISPIC) XVII, Sep. 7-12, 2014,
Fukuoka.

’

,2013 8 23

http://www._sanken.osaka-u.ac. jp/labs/fc
m/index.html

o

90195800

&)

®



