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Abstract

A one-pot synthesis of palladium nanoparticles (Pd NPs) supported on polycarbosilane (PCS) nanowires, which also
served as reducing agents, was conducted using wet and dry processing methods. Relatively small Pd NPs with
diameters of approximately 2 nm and narrow size distributions were directly formed along the nanowires without
aggregation owing to the on-site reduction of Pd ions. In particular, the supported Pd NPs prepared from Pd(II)
acetylacetonate vapor through dry processing at a temperature of 180 °C exhibited a higher number density as compared
with that of the Pd NPs fabricated through wet processing. In addition, the catalytic activity of the obtained Pd/PCS
nanowires for the oxidation of CO was evaluated up to 200 °C. The CO molecules were completely converted to CO; in
the presence of Pd/PCS nanowires even at temperatures below 120 °C.
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Figure 1. (a, b) TEM images of the Pd/PCS nanowires
prepared through wet processing. The PCS nanowires
were formed under Os ion beam irradiation at a fluence
of 1.0 x 10° ions/cm? and a beam kinetic energy of 490
MeV. (¢) Size distribution of the Pd NPs fabricated on

the PCS nanowires.
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Figure 2. (a, b) TEM images of the Pd/PCS nanowires
prepared through dry processing. The PCS nanowires
were formed under Os ion beam irradiation at a fluence
of 1.0 x 10° ions/cm” and a beam kinetic energy of 490
MeV. (¢) Size distribution of the Pd NPs fabricated on the

PCS nanowires.
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Figure 3. FT-IR spectra of the PCS and Pd/PCS
nanowires. The PCS nanowires were formed under Os
ion beam irradiation at a fluence of 5.0 x 10'° ions/cm?
and a beam kinetic energy of 490 MeV. The Pd NPs on
the PCS nanowires were produced through dry

processing.
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Figure 4. CO conversion to CO; in the presence of PCS
and Pd/PCS nanowires. The PCS nanowires were formed
under Os ion beam irradiation at a fluence of 3.0 x 10"
ions/cm? and beam kinetic energy of 490 MeV. The Pd
NPs on the PCS nanowires were produced through dry

processing.

4. &0

A A B — L DORETH DT X —(F 5% 15 7
RV LR 7 INTiED XY . PCS S5
DTERBZT 74— RN L, Mm%z
EEREREL T2 ENTE D, £/-. PCS T/ U
A Y—%TFL—hrE LSBT/ RFEK T,
T UL Y —AENHEFHAL L Co®REH S &3k,
HIHETH B SI-HEAE S E LB A hE LT
SIEATAZ BT T A ¥ — _ETO on-site BT,
K- EERZ AL 95, FRCizAGE ik T,
TR RSB - SRR L2 U A



[17008]

Y=L DAL EFERT D ENTE T, kDM
FRAR L e UC, bk 12 S E . /oy BCIRRE T
a2 ENTE, mUWAEEE A2 R4, —J7 T,
51571 DARVNIHEWE > & B L TOISHICHIFR 2 &
ST, ERMEWEZ G925 PCS /U A ¥ —%4H
AL L OGBINT A2 LI L Z o8 % Rkl be
TH Y., CO DEALABED I 73 53, @IREREE FTh
BHENA BT A ROPKSE, KBS ZEC S A
TEHZ LM TED, £, HFrflE L LTPd
F R LM, Pt RFDEATR E DA G DT
HHAERGE 2D TN D,

235 3R

[1] S. Seki, K. Maeda, S. Tagawa, H. Kudoh, M.
Sugimoto, Y. Morita and H. Shibata, Adv. Mater.,
13,2001, 1663-1665.

[2] S. Tsukuda, S. Seki, M. Sugimoto and S. Tagawa,
Appl. Phys. Lett., 87, 2005, 233119.

[3] M. Omichi, A. Asano, S. Tsukuda, K. Takano, M.
Sugimoto, A. Saeki, D. Sakamaki, A. Onoda, T.
Hayashi and S. Seki, Nature Communications, 5,
2014, 3718.

[4] S. Tsukuda, S. Seki, M. Sugimoto, S. Tagawa and
S.-1. Tanaka, J. Ceram. Proc. Res., 2008, 9, 466—
469.2016, 54, 1950-1956.

R 29 4 REJF - R it e A T SR RIS
—RIEEATIE R



