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WFFER B oME3E (3532) : Core-hollow shell nanocomposites are expected as the facile
structure of heterogeneous catalyst because they can stably immobilized metal
nanoparticles inside the shell. In this work, preparations of core-hollow shell structure
encapsulating palladium or nickel nanoparticles and effect of the core-hollow shell
structure on the catalytic properties were investigated. As a result, core-hollow shell
structure provided high thermal stability of metal nanoparticles toward coalescence
and/or aggregation due to the physical isolation of each metal nanoparticle from
neighboring nanoparticles. Core-hollow shell nanocomposites with smaller pore
volume showed lower catalytic activity because of the inhibition of mass transfer.
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Fig.1 TEM images of Pd@th carbonized at
(a) 900 °C, (b) 800 °C, (c) 700 °C without H,
treatment and (d) 700 °C with H, treatment.
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Fig.2 Pd average particle sizes of Pd@hmC
and Pd/AC treated at various temperatures.
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Figure 3. CO;,/Pd and Pd particle size of (a)
Pd@hmCand (b) Pd/AC samples before and
after the catalytic run followed by two
different post-treatments.

Z 2T, BlIERME Pd ZENOERET D
7212, Pd@hmC % 225 H 350 °C CTRHERK L,
AR ZEIT -T2, ZORER, 85 %I £ TIX
AT 5HZ LN TE, 350°C THERRE
® Pd@hmC @ CO W& &)~ bR ed 7= Pd KLf-
PEE TEM %06 BAR S HAVoRL F RN —E
L7eZ &b, 350 °C TRERLZATH Z & T,
Bl RICIY BRIT D 2 &b
Doty & 512,350 °C THFAIA L7z Pd@hmC
b ) —ERISICHAWZE A IHEDOIRT



R<HEAIHTERZZ NS, 6745 Pd KL
FOREIZIFI TE WD EEZBND,
—J5. Pd/AC % 350 °C THERL L. FFIH %
1Tol=M, WERoOREIFR LN -T2, Pd
DORIEEDN 2.5 nm 35 4.1 nm [ITEE KL TW=
T EMD, RO KRIC K DIEMEY A RO
DR & B 2 Hivlz, FHE 350 °C THERKL L.
AR LELE A, &6 51RO T
BENTZ, ZOZ DG 2 ERHD 350 °C BERL
WZBWTH,Pd DEHENE S EEB 2615,
PLEORER, Pd@hmC 13y = Ui L -
T PA/AC £V HEWWHEMERGE LN D28,
350 °C DBEFKIZISNTH T KL DEEE NI
HTE, MWICREZHERF L2 EE, BRI
AREThoT-EEZBND,

(4) Ni F /7R 7F2NBLTEaT-v o)V
TER DR EL

FHEL L 7= Ni@SiO, ® TEM 4 % Fig.4 (27”1,
TEM # X 0 | Ni@SiO, IXE F KR o F72 1
HIZF R FANDINT=aT — v =i
el TWD I ENMER SNz, T/ ki1
T—o0v ) Ay VHICERENE SR
TEBY, TOKREEZIIK 1~4 nm THo7=,
HZE U ORE S 1389 20~100 nm, >V H
T VDOERTK 10nm TH Y . PZEES T
10~20 nm Toh o7z, N, WA HIE DR R,
hZ2 s U A v W R HEFEAY 315 mY/g TH
D . 4nm BEOMILEZA L TWD Z L2390
72, £72. Ni@SiO, @ XRD /34—
FEFIZTe—RTRLINEE= 7LD
v — 7 PR TE T,

TR 2SR DA R 2R D72, B R
DU EMA T BERE T L7k & b L
e A =il e KT VU EDKIS
WCEVAER LRI TH D Z &N R
ST, £z, MBEFMHEEZLEZTHELNL
Ni@SiO; IZ DO W T 2T o7& T A,
Ni(NOs), DYRFE A < LT L 7=85681%,
HZEfEE DR E SN/ NEL 2D, B KTV
EMZATICRB L2551, h4Es U DR
TFE o7 G T,

x

/ 20n
Fig.4 TEM image of Ni@SiO,
b KTV e ORIETER LSRR O
JAOIC U I BHEE L £ OROBLE e &
TEERRL D30+ 2 2 & T HAEREIEN Y
P E AL, Ni -/ BT L7 2 & 3bind,

FDIS, =T JRiFIE U I ONE
ICDOBERIHTH L= EEZ BN D,

(5) Ni@SiO; DA FLAEE A ARSI 5- 2
%y Z

U AT 2V OMFLITBERIEEIC L - T
BT B2 ENMOLNTWD, £ Z T, 500°C,
700 °C, 900 °C THEAK L 7= Ni@SiO, D N,
B EZITV, MALEZF L= 2 A, B
AR EE DS AR D ICoh S 7 v fLNBERS LI
ML TWAZ ERERSINTZ, T, ZDZ
ST EAEAY 500 °C T 300 m¥/g, 700 °C T
130 m*/g, 900°C T 120m%/g & 72 >7-Z &
O HERTE 5,

—7J7, 500°C . 700°C, 900 °C TR L7=
Ni@SiO, ® TEM {475 & Ni ORI % AR
Holzl Z A, SEHRIERIE 500 °C T 4.0 nm,
700 °C T 4.7nm, 900°C T49nm &7V
RIREN ERBICoNTHLREL 2D
DD, NS 2 A REHEFRF LT D 2
NP oT,

Fig.5 (245 BERLIEE CULER L 7= fillit 2 FH v
72 COBIR A & AMUIEDRER %A 7”77, 500 °C
THERR L2 b OB R b @EWVIEEEZ /R L, BG
R 250 °C T 1300 ppm = T CO 2 A K
T&7z, LML, 2L EORISEE T,
BER IR EE DS B BIZ O CTRIK SN LT L
CO REDHMMB R bz, £, KISHEE
N L 72 B2 T, R LT CH, DFEEE N
HiAZ CORE LY HE L o TNDH DI,
B AHNZAFAET D CO, D A X AL ST
LTS Thb, L0 EIERTHREMRLE
Ni@SiO, 1T &, CO D A X AMUIEDIEMEIE
KT 52, CO, DA X AITHIH STV
DI NS, ZO XD RRIEEOE DT
Ni OF A ZRFIFEBL LTV &

{a)

=

GC coneentratio

200 220 240 260 280 300
reaction temperaturs/°C

25000

. (b
220000 +

o o @
28 8 8
= = =

CH, concentration/

0

200 220 240 260 280 300

reaction temperaturs,/°C
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