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Fig. 3 Mn 27?(a) and Pb 4f(b) XPS spectra of different lead-manganese oxides
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Tab.l Catalytic activity of different lead-manganese oxides for the liquid-phase oxidation of benzyl alcohol

fEA bR n(Pb) : n(Mn) EERER/(M2-g-1 D HL%E/%  FREFESEFEME /%  thFRHEEMEX102/(mmol -

b - - 15 94.7 -

y-AlOs - 224 <1. 98.0 -
Mn/y-Al203 - 206 18.7 98.7 0.299
Pbi Mnzo /y-Al Os 1:20 163 36.8 >99. 0.745
PbiMn5/y-Al203 1:5 155 49.4 >99. 1.052
Pbi Mn.2 /y-Al Os 1:2 115 56.2 =>99. 1.613
PbiMnz/y-A1203¢ 1:2 111 56.7 >99. 1.686
Pt)s Mn.2/y-Al O3 32 71 14.8 >99. 0.688
Pb/y-A12034 - 88 2.3 94.8 0.082
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Tab.2 Effect of reaction conditions on catalytic performance of Pbi Mn2/Y-Al2 O3

RRIfE/A S5 E/MPa RRRDRE/C AL/ %

1 0.0 100
2 0.0 100
3 0.0 100
3 0.05 100
3 0.02 100
3 0.00 100
3 0.0 80
3 0.0 60
4 0.0 100

TR R AE7FI0.2 g, FEHEF2 mmol, FHZE10 mL, S A SRS EL2 mL » mina ESHRAS

SN [ 22 L [a WAy [T 44 e { B 2
B ANEER A AL "CHEFE )
AR FF22400 ClRfEEHEH . BSER
T PbaMnz/y-Al2O=fE(L7FIIHYSTAEEF SL56
55 AEMR(L0. 2 g, ZEFEE2 mmol, %
10 mL, &5 #E 12 mL » min-1 ,00 C,3 h
HYSNLSRAE T A FH R Y A L FI R FE A
PR MEEA LR A Ny dt— 20 H LAY
Fet e ME Nt SN fe 3 BB 25 B A (A LRI Y &
AT R B Sl oS AT WA
1B N FE H il SR AR M G fi A BT 2R
o RSN EBR R EA AR LAIE R AR HE E] 25

36.5

46.8

56.2

44.9

325

6.6

36.5

15.8

61.8

B/ % FEZ= S EMEX102,¢cmmol - h—a. - m-=2)
96.4 3.030
98.1 1.976
>99.0 1.13
98.5 1.269
97.6 0.910
96.4 0.83
97.8 1.025
86.5 0.392
>99.0 1.330
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Fig. 5 Recyclability of the Pb*nV y-Ali0} catalyst
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Fig. 6 XRD patterns (a) and Raman spectra (b) of Pb*nV y-Ali0j
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Lead-manganese composite oxide catalysts for the liquid-phase
oxidation of benzyl alcohol to benzaldehyde

Tang Qinghu, Huang Xiaona, Zhao Peizheng
(SchoolofChemistryandChemicalEngineering Henan NormalUniversity Xinxiang453007 China)

Abstract. A series of y-Al 03 supported lead-manganese composite oxide catalysts were prepared by a facile impregna-
tion method and attempted for the liquid-phase oxidation of benzyl alcohol with molecular ()2 .The results showed that the Pb/
Mn molar ratio played an important role on the structure and catalytic activity of lead-manganese composite oxide catalysts.
Adding a small amount of Pb to the Mn/y-Al O3 , lead ions replaced manganese ions to form a Pb in /9-MnO2 solid solution, re-
sulting in the lattice distortion of-MnO? and the formation of more active lattice oxygen species, which significantly reduced the
reduction temperature of supported manganese oxide,and thus improving its catalytic activity for benzyl alcohol oxidation.As a
Pb/Mn molar ratio of | : 2 was used, the catalyst activity was the highest. At 100 °C for 3 h,thc conversion of benzyl alcohol
reached 56.26 ,thc selectivity of benzaldehyde was more than 99.0% ,and the catalyst could be recycled for several times with-
out significantly lowering its activity/fhc addition of large amount of Pb would lead to the separated phase of lead oxide species
and high dispersed manganese oxides strongly interacted with the lead oxide species, thus resulting in a decrease of the catalytic
activity.

Keywords: benzyl alcohol; liquid phase oxidation benzaldehyde; lead-manganese composite oxide
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