
Accepted Manuscript

Title: Structured microreactor with gold and palladium on
titania: active, regenerable and durable catalyst coatings for
the gas-phase partial oxidation of 1-butanol

Authors: Yaseen Khan, Minna Marin, Tiia Viinikainen, Juha
Lehtonen, Riikka L. Puurunen, Reetta Karinen

PII: S0926-860X(18)30280-1
DOI: https://doi.org/10.1016/j.apcata.2018.06.010
Reference: APCATA 16698

To appear in: Applied Catalysis A: General

Received date: 23-3-2018
Revised date: 18-5-2018
Accepted date: 5-6-2018

Please cite this article as: Khan Y, Marin M, Viinikainen T, Lehtonen J,
Puurunen RL, Karinen R, Structured microreactor with gold and palladium
on titania: active, regenerable and durable catalyst coatings for the gas-
phase partial oxidation of 1-butanol, Applied Catalysis A, General (2018),
https://doi.org/10.1016/j.apcata.2018.06.010

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

https://doi.org/10.1016/j.apcata.2018.06.010
https://doi.org/10.1016/j.apcata.2018.06.010


1 
 

Structured microreactor with gold and palladium on titania: active, regenerable and durable catalyst 
coatings for the gas-phase partial oxidation of 1-butanol  

 

Yaseen Khana+*, Minna Marina+, Tiia Viinikainena, Juha Lehtonena,b, Riikka L. Puurunena, Reetta Karinena 

 

a Aalto University, Department of Chemical and Metallurgical Engineering, P.O. Box 16100, FI-00076 Aalto, Finland 

b VTT Technical Research Centre of Finland, P.O. Box 1000, FI-02044 VTT, Finland  

 

+ Both authors contributed equally to this work. 

*Corresponding author: yaseen.khan@aalto.fi 

 

Graphical Abstract 

 

 

Highlights 

 New catalyst coatings of titania-supported mono- and bimetallic gold and palladium  
 All noble metal coatings were active for gas phase partial oxidation of 1-butanol  
 Gold nanoparticle catalyst on titania was most selective to n-butyraldehyde 
 Regenerability of the coated catalyst provided reusable structured microreactors  
 The catalytic activity of 0.6 wt% Au/TiO2 could be fully recovered in 57 tested runs 
 A reaction scheme for gas-phase 1-butanol partial oxidation was proposed 

 

Abstract 

Structured microreactors coated with catalytically active porous layers have emerged as a promising 
replacement for conventional reactors because they are inherently safe to operate in nearly isothermal 
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