Accepted Manuscript
Title: Energy and resource efficient continuous production of a
binder emulsion using microstructured devices

Authors: Matthias Wengerter, Yongli Li, Helmut Nieder,
Jiirgen J. Brandner, Martin Schoenitz, Stephan Scholl

PII: S0255-2701(17)30588-3

DOI: http://dx.doi.org/10.1016/j.cep.2017.09.006
Reference: CEP 7070

To appear in: Chemical Engineering and Processing
Received date: 20-6-2017

Revised date: 6-9-2017

Accepted date: 10-9-2017

Please cite this article as: Matthias Wengerter, Yongli Li, Helmut Nieder, Jiirgen
J.Brandner, Martin Schoenitz, Stephan Scholl, Energy and resource efficient continuous
production of a binder emulsion using microstructured devices, Chemical Engineering
and Processinghttp://dx.doi.org/10.1016/j.cep.2017.09.006

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.


http://dx.doi.org/10.1016/j.cep.2017.09.006
http://dx.doi.org/10.1016/j.cep.2017.09.006

Energy and resource efficient continuous production of a binder emulsion
using microstructured devices

Matthias Wengerter 2, Yongli Li ®, Helmut Nieder ¢, Jurgen J. Brandner °, Martin Schoenitz 2, Stephan
Scholl 2

aTechnische Universitét Braunschweig, Institute for Chemical and Thermal Process Engineering (ICTV),
Langer Kamp 7, 38106 Braunschweig, Germany

b Karlsruhe Institute for Technology, Institute for Micro Process Engineering (IMVT), Hermann-von-
Helmholtz-Platz 1, 76344 Eggenstein-Leopoldshafen, Germany

¢ AURO Pflanzenchemie AG, Braunschweig, Germany

* corresponding author: m.wengerter@tu-braunschweig.de, +49(0)531/391-2784

Graphical Abstract

q

« continuous emulsification with high quality
» specific energy input reduced to ~ 50 %
* > 99 % less specific residues

Highlights

= A batchwise production process was transformed to continuous operation.

= Micro-structured devices enable continuous emulsification of viscous reactant.

= Binder emulsion is produced in an automated plant at a constant high quality level.
= Specific energy input is reduced to ~ 50 % and specific waste production by > 99 %.

Abstract
This contribution presents a process conversion from discontinuous binder emulsion production at

macro scale to microcontinuous operation. The high viscosity of the organic phase represented a
challenging product property. With the batch process as a reference, a specification benchmark to be
matched by continuously manufactured product was determined. Based on these criteria and despite
the high pressure drop, a feasible continuous production process using microstructured devices was
developed and industrially implemented. Process development focused on energy efficient, automated

production which led to energy savings and improved process stability as well as product quality. Longer
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