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Preparation and Catalytic Properties of SWNTs-Supported Pd Catalyst

CAO You-Ming'** WANG Zhi-Yong' SHI Zu-Jin"* GU Zhen-Nan'
(‘State Key Laboratory of Rare Earth Materials Chemistry and Applications, Beijing National Laboratory for Molecular Sciences,
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Abstract: A Pd catalyst supported by single-walled carbon nanotubes (SWNTSs) was prepared by a redox reaction
between SWNTSs and PdCl, solution. The supported catalyst was characterized by transmission electron microscopy
(TEM), X-ray diffraction (XRD), X-ray photoelectron spectroscopy (XPS) and thermo-gravimetric (TG) techniques.
Results showed that large quantities of Pd particles with diameters of ca 2 nm distributed evenly on the surface of
SWNTs and the content of Pd was 14.13% (w, mass fraction) when using SWNTs and 12 mmol - L~ PdCl, as reactants.
The supported catalyst, after reduction by H,, exhibited high catalytic activity in Suzuki reaction. The yield of biphenyl
was 98.10% after 30 min reaction at 90 C.
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— P PEREDL R B HE AL R 2™, Jing 551 CNTs 2y S R AMEAL I B AT AN R TS P
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Fig.1 TEM image of Pd/SWNTs
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Fig.2 XRD pattern of Pd/SWNTs



No.5 HEHIAE : PA/SWNTSs 28 i A0 0] il 7 M A AL P RE 827

60000

Pd 3d
Cls

50000 -

)

> 40000 -

30000 -

Intensity (a.u

20000 -~

o,
LN
(|
10000 - ”\}5 S gF
_O'CS
d__EE
0 . . . . .
1000 800 600 400 200 0
Ey/eV

16000

b Pd 3ds,
14000 |

12000 |
10000 -~

8000

Intensity (a.u.)

6000

4000 &=

2000

L L . L L L L . L
352 350 348 346 344 342 340 338 336 334 332
Ey/eV

B 3 Pd/SWNTs i XPS i
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Fig.4 TG curves of SWNTs and Pd/SWNTs

R AN TR A4 Ak 00 FH S 52 oz ek J3E R s i B ] oy
A5 BRI (18 7™ 3 0 ) o A A R0 i ALt e, &
5 A TE PA/SWNTs 4571 /E T 47 Suzuki S,
DL F SR SRR, 1E 90 TR AN [) 51 it 1) iz Jg
0 (R38R 7= 49 (B ) P A 0 i . R e i
SR R B R 10,30 A1 60 min 77 K 43 5] A
96.37% .98.10%F1 98.93%. H LA 455K LIE H, 16
90 CF [ i 30 min, I 5 FEAS 58 B, JLIE AR () 77
FiAF) 98.10%; N 30 min J&, Bl 5 s IR] 360,
IR [ 7= 2 Fr 3 in, (E AN K. A Sk i 1,
PLRA - — ¢ — B 17 38 PA(PVC-DETA-Pd ) ic
EWIMEEF], 7E 90 TF N 2 h 7= RN 75%,
FNE 3 h BFERIE R 97%. t k] WL, AR SR 45 1
PA/SWNTs HA7 o Ak 16 M. X2 R ANl
ANIE B, T2 R SWNTSs A B 38 J5 1k, 55
PdACl, ¥ W 1Y Pa>*if J5t A% 5L T 19 Pd T AR 7
SWNTs i, HiZF vk s 2l W Paks FRiAR IR 5
/N2 nmZEA), RIETBRK, R FHd £, &
R MATIR Z WAL TS P A TR Pd 98 Kok: £
T SWNTs b, SRR EAAR R SCHAE A, A7 350
BHIE T Pd R0 [8] i AH B TR, 386 T b e i AL
PR TG w09, DT PA/SWNTs LA 458 i o it
fhig k.

3 & it

FIFH SWNTs [ £ ik J5idk, ¢ PACL, 75 H 1Y
P> B A 5 4 @ Pd 11 37E SWNTs |, il T
Pd/SWNTs i 28 B4k 7). i i3 TEM XRD . XPS #ll
TGXT M RHEAT T R AE, 3 F FH Suzuki S i % Pd/
SWNTs [ fbPEREZEAT T M. S2a6 45 L0, H
SWNTs 512 mmol - L™ PACL K 75 Wik B HE1E T, 13



828

Acta Phys. -Chim. Sin., 2009

Vol.25

3000

stull
2500

2000 -

1500

Intensity (mA)

1000 |-

500 |

iodobenzene

pentamethylbenzene

! 1 1
65 70 75 80 85 90 95 100 105
¢/ min

3000

30 min biphenyl

2500 -
2000 -
pentamethylbenzene

1500

1000

Intensity (mA)

500

iodobenzene
L

0

1 I
65 70 75 80 85 90 95

¢/ min

I
10.0 10.5

Intensity (mA)

Intensity (mA)

3000

10 min
2500 +

2000

1500 -

biphenyl

pentamethylbenzene

1000 -

500 -

iodopenzene

L

) ! !
65 70 75 80 85 90 95 100 105
¢/ min

3000

60 min biphenyl

2500 -
2000 -
pentamethylbenzene
1500

1000

500

iodobenzene

L

I
10.0 10.5

0

1 I
65 70 75 80 85 90 95

¢/ min

5 RE R AR R R (B  RAR (T )R P (B ) 0 SR s

Fig.5 Chromatograms of reactant (iodobenzene), internalstandard (pentamethybenzene), and

product (biphenyl) for different reaction time
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