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Fig. 1 XRD patterns of the samples with different

sodium contents
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Table 1 XPS determined composition and BEs for the Co/SiO, catalysts with different sodium content

Sample BE BE £ Cozp Co/Si Na/Si
(Co2p;,,) (Co2p,,,) (eV)
PG-Na0 780.9 796. 1 15.2 0.68 1.05
PG-Nal 780.3 795.7 15.4 0.73 0.40
PG-Na3 780. 4 795.6 15.2 0.79 0.19
PG-Na6 780.3 795.4 15.1 0.61 0.13
PG-Na 9 780. 5 796.2 15.7 0.35 0.11
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MPE AT LA H, % B AR i P A B8 1 A0 &
Co; O, HYIAJFA WA RYEVEFEdh PG-Na0
FECARE AR 9 TPR PE3EA #H DR AR, 76 350 ~
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Table 2 Characterization of Co/SiO, samples with different Na contents

Na* Sper Vp dp Particle size

Sample . 3 “1y b b >

/(mg-g )" /(mz-g'l)l’ /(em” +g7) /(nm) /(nm)°*
PG-Na0 7.5 26 0.23 23.3 9.7
PG-Nal 1.9 86 0.59 6.9 8.6
PG-Na3 0.5 98 0.67 6.1 10.3
PG-Na6 0.3 125 0.65 10.4 12.1
PG-Na9 0.2 117 0. 66 5.1 14.7

a. Obtained from atomic absorption spectrometry ( AAS) analysis.

b. BET method.

c. Determined by X-ray diffraction method using Scherrer equation.
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Fig.3 TPR profiles of the samples with different sodium contents
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Fig. 4 TEM photographs of the samples with different sodium contents
(A)PG-Nal; (B) PG-Na6; (C) PG-Na9
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Table 3 Catalytic activity and selectivity of Co/SiO, catalysts with different sodium contents in the hydrogenolysis of lactate®

Conversion Selectivity /%
Sample
/% 1,2-PDO ethyl propionate 1-proponal methanol

PG-Na0 33.1 45.0 44.7 6.5 0.8
PG-Nal 66.6 76. 1 7.7 15.7 0.5
PG-Na3 84.1 79.9 4.0 14.1 2.0
PG-Na6 90.4 95.8 0.4 3.1 0.7
PG-Na9 99.8 88.1 0.9 10.5 0.4

a. Reaction conditions: 2 g ethyl lactate, 18 g ethanol, 160 °C, total pressure 8.0MPa, 1 g of reduced catalyst, 10 h
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Characterization and Catalytic Properties of the Co, O, /SiO, Catalysts
in the Hydrogenolysis of Ethyl Lactate to 1,2-Propanediol .
Effect of Residual Sodium

XUE Jing-jing'*, CUI Fang', HUANG Zhi-wei', CHEN Jing"* , XIA Chun-gu" "

(1. State Key Laboratory for Oxo Synthesis and Selective Oxidation, Lanzhou Institute of Chemical Physics,
Chinese Academy of Sciences, Lanzhou 730000, China;

2. Graduate University of Chinese Academy of Sciences, Beijing 100039, China)

Abstract; The effect of residual sodium on the Co,0,/SiO, catalysts prepared by precipitation-gel method has been

investigated in correlation with the detailed characteristics of active component performance and catalytic perform-

ance in the hydrogenolysis of ethyl lactate. Characterization of the catalysts showed that the residual sodium had a

negative effect on the chemical-physical properties of the catalysts, such as the BET surface area, the particle size

of Co;0,, and the reducibility of Co species. As a consequence, the conversion and selectivity of the catalysts in

the hydrogenolysis reaction generally decreased with increasing sodium content.

Key words: Co,0,/Si0, catalyst; sodium effect; ethyl lactate; hydrogenolysis; 1,2-PDO



