W13 12 H ! B Ok 2 % Vol.13, No.12
1997 4 12 A ACTA PHYSICO-CHIMICA SINICA December, 1997

AR

BROAKE DS RELH E R S PR

B OF XU kMR KEHK RAR BB
(MR, BREEOBLLRZRETRE, KT 361005)

XM BEEEREHE, SPmid  AE ARDEEEH

AFMIC R AESER-E+EFHE, B —EEMRMTR— AR L. BWEX
AR ECHET RERESTEFANERGSRAE M, MRk R a8 AT
R EAREENERTH R T2 BH. RIPTRHREFIN, RH SR SR,
LERFA, SBEER, LREX, ASES, RERVERIHN, BAVEQERLSHENR
HWAFERNANR P AU B FWENRAEE B EVFRREKHE, BT ARRS
REPRAEHESHELANHE FRER, SHANLETRREHRHL, BRakER
AT B RS S B0 AR AL AR S P B TR R AR S0 L IE R P i T R AR R

1 e

BROEE AT YRR EERIE. JEM-100CX B T4 RS EH T AR &M
FREHBANN. ARUENES DB b SR BREME R HRR(CO)(PPh;)s
T PPhy MBS FHMREW, BRART —FRORK L, A8 —wrE, BHFEETR ™
JREE N, SETRFEA. FHREEBEENERCHENESEREVE - SHEBUHSE
Gt LT, B 102G-D SH G SR M S ETE ST, il Bk EUN % Porapak
Q, B 2 . AEMTIIERE EEAE—EITH. ERHEE ARMERRCORER L
TS FRER NN, KRR, £ETTngs=grEd 1%

2 R5iti¢

e 1w AR E BLF R AR A SRR A D L R PSS B B L S HEAY OF
frigi. P 1\, BRAURE fUERAY fELR B R LI T Hofth JLRbaR e fr8 AL 30 0 R b1
RE: 7 393K, 1.0MPa, UMM Y CaHe/CO/Ha=1/1/1(V/V), JLH M ¥ 9000 mL (STP)/h-g
catal. B MAGT, RAVKEAREBME LD BEH LFHAHERY Si0, AEEEHL 21
fif, WHSHTENEN / FHE (n/i) BE 106, MEE®Y 6.03.

1997-08-26 ¥E4IM, 1997-09-26 EEIBEH. MEA. BB N EARIELNFETLE AN SIS
PR FER R

1067



F 1 FENHELNHRRES DR LABETFRLEEFNER
Table 1 The results of activity assay of propene hydroformylation over HRh({CO){PPha);

catalysts supported by different supports®

Carbon 510k Carbon Active carbhon GDX-102%*
nanotuhes molecular sieves

Surf. area { m*g") 100 500 &00 1000 L1LH
Couv. of CaHs({%) 21.3 10.1 8.9 0.50 23.5
TOF (s7') 0.079 0.038 0.033 0.002 0.087
STY 2771 1314 1158 65 05T
(mmolC3HyCHO [h-g Rh) :

n/1 11.6 603 14.7 2.52 345

* Reaction conditions: 393 K, 1.0 MPa, C:H:/CO/H: = 1/1/1( V/V ), GHSV = 9000 mL
{STP}I." h-g catal.; 0.01 mmol HRW{CO}{PPh;); and 0.03 mmol PPhy were loaded on 0.1g
support, with the corresponding P/Rh ratio at 6 and rhodinm-loading amount at 0.88 %

(mass fraction); data taken after 2 h of reaction operation.

** A copolymer of styrene with divinylbenzene.
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Table 2 Effect of P/Rh ratio in the carbon nanotubes-supported

Rh-catalysts on the catalytic performance”

Rl-loading amount P/Rh Conversion of CaHe TOF nf1
(mmol/0.1g supporl) (mol/mol) (%) (s}
Com T 45 144 0.053 4.3
21.8 0.081 11.2
32a L119 12.5
15 36.2 0.135 14.4
18 6.8 0137 14.3
0.005 6 u.4 0.070 1
9 9.7 0.072 11.8
12 13.7 0.102 124
15 11.2 0.083 10.2
18 12.3 0.092 B.0
21 11.8 0.088 10.7
* Reaction conditions: 393K, 10MPa, CiHgs/CO/H=1/1/1{V/V), GHSV=00{H

mL{STP)/h-g catal.
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Fig.1 TEM image of carbon nanotubes preparcd by catalytic decomposition of CH,
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Hydroformylation of Propene over Carbon Nanotubes-Supported Rh-Catalyst

Zhang Yu Wu Fanxin Zhang Hongbin Lin Guodong Yuan Youzhu Tsai Khirui
{Department of Chemistry & State Key Laboratory for Physical Chemistry of the Solid Surface,
Xiamen University, Xiamen 361005)

Abstract Effect of carbon nanotubes, as a novel support material, on the performance of
Rh-catalyst supported by them was studied. Catalysts based on carbon nanotubes, 510z, car-
bon molecular sieves, active carbon, and GDX-102(a copolymer of styrene with divinylbenzene),
were prepared, and their catalytic behaviors for propene hydroformylation were investigated and
compared. The results showed that, over the carbon nanotubes-supported Rh-catalyst, CaHg con-
version and regioselectivity of butyric aldehyde (represented by n/4, a ratio of n-butyric aldehyde to
its isomer, i-butyric aldehyde, in the products) were pronouncedly improved: the average tornover
frequency( TOF) for the catalytic hydroformylation of propene was 0,079 5! at 393K, which was
2.1 times faster than that over the Rh catalyst based on Si0z, and the n/i ratio of the aldehyde
products reached to 11.6, which was 1.9 times higher than that over the catalyst based on 5i0;.
The roles of six-membered C-ring at the surface of the carbon-nanotubes on the stability of the
catalytically active Rh-complexes and of the tubular nano-channel on the spatiospecific seletivity

of reaction intermediate state and butyric aldehyde produced were discussed,

Keywords: Carbon-nanotubes support material, Hydroformylation, Propene, Supporbed
Rh-catalyst
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