EINDHOVEN
e UNIVERSITY OF
TECHNOLOGY

Gas bubble removal from a mesh surface in a thin film
spinning disc reactor

Citation for published version (APA):

Moshtari Khah, S., Keurentjes, J. T. F., Schouten, J. C., & Schaaf, van der, J. (2015). Gas bubble removal from
a mesh surface in a thin film spinning disc reactor. In ECCE10+ECAB3+EPIC5 : September 27th - October 1st,
2015, Nice, France. Abstract book: Chemical engineering and biochemical engineering for a new sustainable
process industry in Europe

Document status and date:
Published: 01/01/2015

Document Version:
Publisher's PDF, also known as Version of Record (includes final page, issue and volume numbers)

Please check the document version of this publication:

* A submitted manuscript is the version of the article upon submission and before peer-review. There can be
important differences between the submitted version and the official published version of record. People
interested in the research are advised to contact the author for the final version of the publication, or visit the
DOl to the publisher's website.

* The final author version and the galley proof are versions of the publication after peer review.

* The final published version features the final layout of the paper including the volume, issue and page
numbers.

Link to publication

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

» Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
* You may not further distribute the material or use it for any profit-making activity or commercial gain
* You may freely distribute the URL identifying the publication in the public portal.

If the publication is distributed under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license above, please
follow below link for the End User Agreement:
www.tue.nl/taverne

Take down policy
If you believe that this document breaches copyright please contact us at:

openaccess@tue.nl
providing details and we will investigate your claim.

Download date: 17. Nov. 2023


https://research.tue.nl/en/publications/7ab78328-803b-43be-ac7f-21e70fdd5612

ECCE 10+ECAB3+EPIC5
September 27"- October 1" 2015
Nice, France

GAS BUBBLE REMOVAL FROM A MESH SURFACE IN A THIN FILM SPINNING DISC REACTOR

Congress: ECCE10
Topic: Electrochemical Engineering (workshop)

Presenting author: Shohreh Moshtarikhah

Authors and affiliations : Shohreh Moshtarikhah:Chemical Engineering and Chemistry,Technical University of
Eindhoven,Eindhoven,Netherlands|Jos T.F. Keurentjes:Chemical Engineering and Chemistry,Technical University of
Eindhoven,Eindhoven,Netherlands|Jaap C.Schouten:Chemical Engineering and Chemistry, Technical University of
Eindhoven,Eindhoven,Netherlands|John van der Schaaf:Chemical Engineering and Chemistry,Technical University of
Eindhoven,Eindhoven,Netherlands

Abstract:

Process intensification of electrochemical cells appears promising in terms of reduced capital costs and improved safety. The size
of plant equipment is severely reduced and special corrosion resistive materials can be used that are not available for large scale
equipment. The productivity of electrochemical cells can be easily increased by applying a higher current at a higher potential.
However, the formation of gas bubbles prevents this route to process intensification. These gas bubbles reduce the accessibility
of the electrodes for electrolyte which leads to an increase in potential drop and correspondingly higher power consumption. In
extreme gas evolution cases the contact between electrodes might even completely disappear periodically. The removal of gas
bubbles is thus a key challenge for intensifying electrochemical processes. The thin film spinning disc reactor has been proven to
intensify heat and mass transfer. Due to rotation of the disc a thin liquid film with high shear stresses is formed which also results
in fast removal of gas bubbles from the surface. High mass transfer coefficients in smooth and grooved surfaces in a spinning disc
reactor have been presented in previous works of Ramshaw and Jachuk. They showed that grooved surfaces lead to enhancement
of transfer rate, and we show this to hold for mesh surfaces too. A mesh electrode has the benefit of a larger electrode area than
a smooth disc.

To prevent the formation of an explosive hydrogen and oxygen gas mixture, we study liquid-solid mass transfer in presence of gas
bubble formation by decomposition of hydrogen peroxide on a smooth Pt/C coated surface and a platinum coated stainless steel
mesh disk of 13 cm diameter. The mass transfer rate is determined for rotation speeds from 0 &ndash; 1500 RPM and flow rates
of 0 &ndash; 7 mL/s by measuring the concentration change of hydrogen peroxide as a function of time for initial hydrogen
peroxide concentrations between 1 and 50 wt%. The mass transfer increases with rotation speed and no apparent limitation by
gas evolution appears to be present. The mesh is shown to give higher mass transfer rates by increased turbulence and by the
higher surface area.

Reference 1:

Reference 2 : O.K. Matar, G.M. Sisoev, C.J. Lawrence, The flow of thin liquid films over spinning discs, Can. J. Chem. Eng. 84
(2006) 625-642.

Reference 3 :

Reference 4 :

Highlight 1: Thin film spinning disc reactor intensifies heat and mass transfer
Highlight 2: Thin liquid film with high shear stress due to rotation helps fast removal of gas bubbles
Highlight 3: Mesh surface is expected to have better mass transfer than a smooth or grooved surface



