Accepted Manuscript o

Filip Strni$a, Marijan Baji¢, Peter Panjan, Igor Plazl, Adama Marie Sesay,
Polona Znidargi¢-Plazl

PII:
DOI:
Reference:

To appear in:

Received Date:

Revised Date:

Accepted Date:

CHEMICAL
Characterization of an Enzymatic Packed-Bed Microreactor: Experiments and ENGINEERING
Modeling JOURNAL °

) Q

S1385-8947(18)30817-9
https://doi.org/10.1016/j.cej.2018.05.028
CEJ 19044

Chemical Engineering Journal

17 February 2018
4 May 2018
5 May 2018

Please cite this article as: F. StrniSa, M. Baji¢, P. Panjan, 1. Plazl, A.M. Sesay, P. Znidar§ié—Plazl, Characterization

of an Enzymatic Packed-Bed Microreactor: Experiments and Modeling, Chemical Engineering Journal (2018), doi:
https://doi.org/10.1016/j.cej.2018.05.028

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.cej.2018.05.028
https://doi.org/10.1016/j.cej.2018.05.028

Characterization of an Enzymatic Packed-Bed Microreactor: Experiments and Modeling

Filip Strni$a *', Marijan Baji¢ *', Peter Panjan °, Igor Plazl °, Adama Marie Sesay ", Polona

Znidargi¢-Plazl "

* Faculty of Chemistry and Chemical Technology, University of Ljubljana, Veééna pot 113, 1000

Ljubljana, Slovenia

® Measurement Technology Unit, University of Oulu, Kehridmontie 7, 87400 Kajaani, Finland

Abstract

A micro packed-bed reactor (UPBR) based on two-parallel-plates configuration with
immobilized Candida antarctica lipase B in the form of porous particles (Novozym® 435) was
theoretically and experimentally characterized. A residence time distribution (RTD) within
uPBRs comprising various random distributions of particles placed in one layer was
computationally ~predicted by a mesoscopic lattice Boltzmann (LB) method. Numerical
simulations” were compared with measurements of RTD, obtained by stimulus-response
experiment with a pulse input using glucose as a tracer, monitored by an electrochemical glucose
oxidase microbiosensor integrated with the reactor. The model was validated by a good

agreement between the experimental data and predictions of LB model at different conditions.
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