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Novel M CM-41 Supported Niobium Acid for the Catalytic Oxidation of
Cycdopentene to (utaral dehyde

XU, Jiarr Hua DAI, Wei-Lin® YANG, XirrLi CAO, Yong FAN , Kang-Nian
( Department  Chemistry and Shanghai Key Laboratory d Moecular Catalysis and Innovative Materials,
Fudan University, Shanghai 200433)

Abstract Niobium acid has been doped in MOWF41 for the synthess of novel dficient Nb,Os/ MQM-41 catays by
us ng aqueous Nb-oxalic acid conmpounds as the precuror. The catdys has been characterized by means of XRD
BET, Ny-adomtion and desorption methods and shows a sati ying cataytic performance in the selective oxidation of
cyclopentene to dutarddehyde. The converson reaches 100 % and the yield has come up to 50 %, suggeding its
favorable gpplicetion potentiad in indugtry.
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Table 1 BET restsdf various cadyss g 0
S 200
BET/ Rore vol ume/ 5 150 f
Saple Pore dze/ nm =
(nf-g ") (am?-g %) 1
0.0 0.1 0.2 0.3 04 0.5 0.6 0.7 0.8 ¢.9 1.0 L1
MQaw-41 1020 0.70 3.2
Relative pressure { p/p )
5% Nb/ MOw41 985.0 0.85 3.4
10 % Nb/ MAQw41 841.0 0.68 3.2
2  Nb,Gs/ MOW41
15 % Nb/ MQw41 788.0 0.65 3.3

Figure 2 Typicd absorption/ desorption curve of NkpOs/ MOWVF41
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1.2 Table 2 Irfluence o amount of NOs loading on N/ MOVF41
; 1.2 ;
/| % CPE | % GA /% QGA ! %
(4 , 2.5 86.5 25.7 2.2
5.0 84.4 50.1 42.3
1 10.0 85.8 57.4 49.3
15.0 83.9 58.5 49.2
O:OH 20.0 81.5 61.0 49.7
HZO/V OH 30.0 45.6 58.2 26.5
# Reaction conditions: 10 % Nb/ MOW41, reaction temperature 308 K, 24 h,
<j Cat. O;O G GHC(CH,),CHO CPE1.00 nL (11.2 mmol) , 50% (w/ w) H0,1.40 L. (22.7 mol) , BOH
H;0, 0,0, 10 nL (0.172 nol) .
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OR , . H.O,
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Table 3 Irfluence of various lvents on the reaction
CPE I % CGA I % @A ! %
58.1 6.5 35.7 6 :
85.8 57 4 49 3 Table 6 Irfluence of reaction temperature
65.5 19.4 12.7 /K CPE [ % CA /% G | %
81.3 10.7 8.7 298 80.2 35.0 28.1
9.0 39.9 39.5 308 92.6 44.0 40.8
# Reaction conditions: 10 % Nb/ MOWF41 , reaction tenrperature 308 K, 24 h, 318 92.8 42.8 39.7
CPE1.00nL (11.2mmol) , 50 % (w/ w) H;0.1.40 ni (22.7 mmol) , wolume 328 94.9 33.0 31.3
o lvent 10 .. 2 Reaction conditions: 10 % Nb/ MOW+41, 24 h, CPE 1. 00 nL. (11.2 nmol) ,
. 50% (w/ w) Hy0,1.40 mL (22.7 mmol) , BOH 10 mi (0.172 nol) .
4
Table 4 Irfluence df lvents volume on the reaction 3
/mL  CPE | % A I % G ! %
8.00 88.0 53.6 47.2 (Nb/ MQVF41)
10.00 85.8 57.4 49.3 ,
12.00 83.5 53.4 44.6 .
14.00 84.8 52.5 44.5 100 %, 50 %,

# Reaction conditions: 10 % Nb/ MOWF41, reaction tenperature 308 K, 24 h,
CPE1.00 m_ (11.2 mnol) , 50% (w/ w) Hy0,1.40 nL (22.7 nnol) .
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