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Selective Catalytic Dehydration of 1,4-Butanediol to 3-Buten-1-ol over
CeO, with Different Morphology

HE Yongyi, LI Qibiao, WANG Yongzhao, ZHAO Yongxiang”

Engineering Research Center of Ministry of Education for Fine Chemicals, School of Chemistry and Chemical Engineering,
Shanxi University, Taiyuan 030006, Shanxi, China

Abstract: CeO, catalyst samples were prepared by the precipitation method using Ce(NOs)s:6H,0 as a precursor. These samples were char-
acterized by N, adsorption-desorption, X-ray diffraction, high resolution transmission electron microscopy, and H, temperature-programmed
reduction. The catalytic performance of these samples for the selective dehydration of 1,4-butanediol to 3-buten-1-ol was investigated. The
results show that the CeO, catalyst samples that were prepared using different precipitants exhibited different morphology. The CeO,sample
precipitated by sodium carbonate showed regular rectangular morphology with clear edges, larger crystallite size, well-grown crystals and
preferentially exposed (111) facets. It also had higher activity and higher selectivity in the selective dehydration of 1,4-butanediol to
3-buten-1-ol with yield as high as 59.7%.

Key words: ceria; morphology; 1,4-butanediol; dehydration; 3-buten-1-ol
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Fig. 1. XRD patterns of CeO, samples prepared using different pre-
cipitants. (1) CeO,-N (NaOH); (2) CeO,-AH (NH;-H,0); (3) Ce0,-SC
(Na,COs).
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Fig. 3. H,-TPR profiles of different CeO, samples. (1) CeO,-N;
(2) CeO,-AH; (3) CeO,-SC.
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Table 1 Catalytic performance of CeO, samples for selective dehydration of 1,4-butanediol to 3-buten-1-ol

BDO conversion

Product selectivity (%)

Catalyst 3-Buten-1-ol yield (%)
(%) 3-Buten-1-ol Tetrahydrofuran 1,4-Lactone Others?

Ce0,-N 785 55.0 3.3 2.4 39.2 43.2

CeO,-AH 91.7 51.4 4.2 3.1 41.3 47.1

CeO,-SC 94.5 63.2 3.0 0.9 32.9 59.7

Reaction conditions: LHSV =1 ml/(g-h), CeO, 2.0 g, 375 °C. BDO—1,4-hutanediol.

®Including 2-buten-1-ol, 1,3-butadiene, and 1-butanol.
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