
�������� ��	
���
��

Influence of coating and wetting on the mechanical behaviour of highly porous
cylindrical aerogel particles

Sergiy Antonyuk, Stefan Heinrich, Pavel Gurikov, Subrahmanyam Ra-
man, Irina Smirnova

PII: S0032-5910(15)00370-8
DOI: doi: 10.1016/j.powtec.2015.05.004
Reference: PTEC 10995

To appear in: Powder Technology

Please cite this article as: Sergiy Antonyuk, Stefan Heinrich, Pavel Gurikov, Subrah-
manyam Raman, Irina Smirnova, Influence of coating and wetting on the mechanical
behaviour of highly porous cylindrical aerogel particles, Powder Technology (2015), doi:
10.1016/j.powtec.2015.05.004

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.powtec.2015.05.004
http://dx.doi.org/10.1016/j.powtec.2015.05.004


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

ACCEPTED MANUSCRIPT
1 

 

Influence of coating and wetting on the mechanical behaviour of highly porous 

cylindrical aerogel particles 

Sergiy Antonyuk a*, Stefan Heinrich b, Pavel Gurikov c, Subrahmanyam Raman c, Irina 

Smirnova c 

a Chair of Particle and Process Engineering, University of Kaiserslautern, P.O. Box 3049, 

67653 Kaiserslautern, Germany  

b Institute of Solids Process Engineering and Particle Technology, Hamburg University of 

Technology, Denickestr. 17, 21073 Hamburg, Germany  

c Institute of Thermal Separation Processes, Hamburg University of Technology, 

Eißendorferstr. 38, 21073 Hamburg, Germany  

*Corresponding author. E-mail: sergiy.antonyuk@mv.uni-kl.de; Tel.: +49 631 205 3524; Fax: 

+49 631 205 3055 

Abstract 

Aerogels are ultra-light open porous materials with a high specific surface area. Because of 

their outstanding properties they can be used in a diverse range of pharmaceutical 

processes. In this work the mechanical behaviour of the highly porous aerogel particles 

having a cylindrical shape was studied with single particle compression and impact tests. 

The alginate-starch aerogels were produced as cylindrical particles with the help of CO2 

induced gelation followed by supercritical drying and coated in the fluidized bed with a 

pharmaceutical polymer Eudragit® L 30 D-55. Affinity of water to original and coated aerogels 

was measured at acidic (pH 1.2) and neutral (pH 7.4) conditions. The influence of the 

ambient air humidity on the wetting of the aerogel particles was investigated for the range of 

0-80 % RH. Results indicate that with increasing moisture content of the uncoated aerogels 

the particle shrinking and the microstructure change take place. Their deformation behaviour 

changes from dominantly plastic for dry particles to elastic and stiff for wet particles. After 

coating the aerogel particles exhibit elastic and stiff behaviour. The Eudragit® layer protects 

well the aerogel structure up to a relative humidity of 50 %. 
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