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Continuous liquid-phase oxidation reaction of
aliphatic C4—C9 aldehydes in microreactor
QIAO Bin® , SONG Wan-cang, WANG Ben-lei, ZENG Xian-jun, WANG Peng-fei,

ZHANG Li-jie, LI Chen
(CenerTech Tianjin Chemical Research and Design Institute Co., Ltd., Tianjin 300131, China)

Abstract: n-Valeric acid is synthesized by continuous oxidation of n-valeraldehyde at different raw material
concentrations , reaction temperature, reaction pressure, and oxygen ratios through using manganese naphthenate as
catalyst in a microchannel reactor. For comparison, the oxidation of n-valeraldehyde is also studied under the same
reactant concentration in a bubbling tower reactor.The results indicate that the yield of n-valeric acid exceeds 95% in
continuous flow micro reactor under similar experimental conditions that the mass fraction of n-valeraldehyde is 50% ,n
(0,) :n(raw material)= 0. 6:1, the resident time is 8 min,the dosage of catalyst is 10 wg+g™',the reaction temperature
is 40°C ,and the pressure is 0. 6 MPa.The residence time,reaction temperature,and pressure are all significantly lower
than that in a bubbling tower reactor.In addition, the oxidation efficiency of different substrate aldehydes is investigated.
And the oxidation products generated during the oxidation process of different substrate aldehydes are analyzed and
identified by using gas chromatography-mass spectrometry. It is found that temperature is the key factor affecting the
conversion rate of aldehydes.Low carbon chain aldehydes have a simple structure ,and a good reaction activity , delivering
the highest yield. Aldehydes with longer carbon chain and more complex side chain groups need higher reaction
temperature to enhance the aldehyde’s reaction activity and improve products yield.

Key words : microchannel reactor; aliphatic aldehydes; continuous; homogeneous oxidation; aliphatic acid
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