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Scheme 1 The synthesis process of immobilized chromium Schiff base complex samples
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Table 1 Composition and textural parameters of different chromium complex samples

List Samples C% H% N% Cr% Cl% C/Na N/CraSy;(m’/gd (nm)
1 Cr(salten) ¢ 5, 59.85 5.26 11.60 14.4 -  6.02 2.9 - -
2 Cr(salten) o3 59.82 5.27 11.62 14.4 - 6.0l  3.00 - -
3 Cr(salten) (¢ 5 55.89  5.39 10.30 12.8 -  6.35  2.98 - -
4 MCM41 - - - - - - - 1050 2.76
5 Cr(salten) -MCM41 ¢, - », 10.66 1.06 1.77 2.2 0.2 7.03 2.99 685 2.05
6 Cr(salten)-MCM41 o, 5 5 10.64 1.05 1.76 2.2 - 7.05 297 676 2.11
7 Cr(salten) -MCM41 . ; , 10.68 1.15 1.69 2.1 -  7.33 299 680 2.09
8 Cr(salten) ¢ 5 59.83  5.27 11.62 14.4 - 6.0l  3.00 - -
9 Cr(salten) (¢ ¢ 59.82 5.26 11.62 143 - 6.0l  3.02 - -
10 Cr(salten) ¢ 1o, 59.82 5.25 11.63 144 -  6.00  3.00 - -
11 Cr(salten) -MCM41 o, ¢ », 10.20 1.05 1.69 2.1 -  7.04 2.99 680 2.03
12 Cr(salten) -MCM41 ¢, ¢ », 10.68 1.10 1.78 2.2 - 7.00 3.0 675 2.00
13 Cr(salten)-MCM41 ¢, | 5 10.21 1.04 1.70 2.1 - 7.0 3.0 682 2.05
14 Cr(salten) -MCM41 ¢, ; o5, 7.75 0.80 1.30 1.6 0  6.96 3.02 720 2.16
15 Cr(salten) -MCM41 o, , ) 9.69 0.97 1.62 20 0 698 3.0l 697  2.10
16 Cr(salten)-MCM41 , , ) 10.18 1.02 1.70 2.1 1.0 6.99 3.0l 660 2.0l
17 Cr(salten)-MCM41 ¢, ; ) 9.71 0.95 1.63 2.0 1.5 6.95 3.03 652 1.93
18 Cr(salten)-MCM41 ¢, ; s, 8.60 0.8 1.45 1.8 1.7 6.99 299 635 1.80

Transmittance (%)

a Atom ratio
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Fig. 1 FTIR spectra of homogeneous chromium complex samples
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Fig.2 UV-vis spectra of homogeneous chromium complex samples
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Fig. 3 XRD patterns of MCM-41 and immobilized chromium
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Fig. 5 UV-vis spectra of homogeneous chromium
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Table 2 Catalytic performance of three immobilized complex samples in BzOH oxidation

Con. Sel. (%)
Catalysts
(%) Benzaldehyde Benzoic acid Benzyl benzoate
Blank 3.0 100 0 0
Cr(salten) ¢ - 15.2 68.5 21.7 9.8
Cr(salten)-MCM41 ¢, ; ,, 49.9 100 0 0
Cr(salten)-MCM41 ¢, ; 5 a 49.0 100 0 0
Cr(salten) -MCM41 ¢, ; , b 46.5 95.2 4.8 0
Cr(salten) -MCM41 o, ; , ¢ 42.0 91.5 7.3 1.2
Cr(salten) -MCM41 (3 5 5, 36.0 100 0 0
Cr(salten) -MCM41 ¢ ; ») 20.5 84.6 6.1 9.3
Cr(salten)-MCM41 ¢, ¢ », 32.2 90. 1 3.2 6.7
Cr(salten)-MCM41 ¢, ¢ ,, 27.5 92.5 2.6 4.9
Cr(salten) -MCM41 ¢, 1 5 20.8 81.3 7.8 10.9
Cr(salten)-MCM41 ¢, ; o5, 25.5 71.1 13.2 15.7
Cr(salten)-MCM41 ¢, ; |, 30.8 79.4 7.5 13.1
Cr(salten) -MCM41 ¢, ; 5 4.5 91.0 3.3 5.7
Cr(salten)-MCM41 ¢, ; 39.2 84.5 6.9 8.6
Cr(salten)-MCM41 ¢, ; s, 37.1 77.2 8.5 14.3

Reaction conditions; BzOH (0.05 mol), H,0,(0. 125 mol) , catalysts (0.25 g), 50 °C for 4 h.

a the second runs; b the fourth runs; c the sixth runs.
I T R TERE. X rTRERZ T Cr(AC),
Rt EE P OB S Y P AATE ACT 5 Cr B,
ECE YR 2 0080, RS T SO 4 -5 4 1 v
(O ] PR i S A MR RE AR, ok 7 25 A LS 3
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£ R 58 B 1 DU 1A BC 57 25 44 1Y Cre ((salten ) -MCM-
41 7,0 HCTERRPESCIRME 250 45 19 A HA 1
WBCA L5 ) Cr(salten) -MCM41 o, ¢, (pH =6) |
Cr(salten)-MCM-41 , ¢ ,, (pH =8) Fil Cr( salten)-
MCMAT (¢ 1o, ) (pH =10) HA B @ AL IERE. 5%
LA R I 73 T3k 49. 9% , 2K B RS iR e
100% .

BEAb, e AR IR P e i 5 7S AR S AR

LAY b i RE 2= R B 3. X T Cr(salten)-
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EGI, FES RS YRGS Y R S g, B TE
W AL SR A EA PR RE QLA . B d R
PEBCE W) [ 2K 5 19 Cr(salten) -MCM-41 ., 5 ) FE i
T T BB btk ae. (EHAR T ERNZE, B Cr
(salten)-MCM-41 o, ; , (x =3, 4 or 5) 5 Cr(salt-
en) -MCM-41 ¢ ; o, PROTEVERCS P B EEAH Y, (2
HEAEYERERMIRAR 22, X vl el TR ARIC & 4 2
BRAE T ROT BRI AT, AT BELAS 1 S i ) 5
W PE O R A RE S O HBEE AR AR S PR
AT S A7 10 e A1 45 (C1 5% ) my 3 m, Hofie b ik
REZHT T .

Pk Cr(salten)-MCM41 , , ,, 52 4E A
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Selective Oxidation of Benzyl Alcohol over the Immobilized Schiff Base

Complex: Effect of Preparation Parameters on its Structure
and Catalytic Performance

WANG Xiao-li', WU Gong-de' % , DING Ke-giang, WEI Wei’, SUN Yu-han’
(1. Department of Environment and Technology, Nanjing Institute of Technology, Nanjing, 211167, China;
P gy ying LY ying

2. State Key Laboratory of Coal Conversion, Institute of Coal Chemisiry, Chinese Academy of Sciences ,
Taiyuan 030001, China)

Abstract: As far as a typical preparation process of the immobilized Schiff base complex Cr( salten)-MCM-41 is
concerned, the effect of the kinds of metal salts, the pH values of coordination system and the amount of linkers on
its structure and catalytic performance in selective oxidation of benzyl alcohol was investigated in detail. The results
revealed when the metal centers were provided by chlorides and nitrates with weak coordination ability, the coordi-
nation systems were kept neutral, and the amount of linkers was appropriate, the obtained immobilized Schiff base
complexes exhibited complete coordination structure and also showed the best catalytic performance with the selec-
tivity to benzaldehyde of 100% at a conversion of benzyl alcohol of 49.9% . In addition, the catalytic activity is re-
mained after being recycled 6 times.

Key words: immobilized; schiff base complex; preparation parameter; selective oxidation



