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Figure 4: The TUHH pilot plant for aerogel production comprises of two high-

pressure units (64 L & 25 L capacity) to perform the supercritical carbon

dioxide drying needed for aerogel production and prototyping (100´s of liters).

Figure 5: Bio-aerogels are based on natural polymers such as poly-

saccharides or proteins and thus they are “human friendly” materials. In the

frame of Nanohybrids alginate, cellulose, chitosan and their composite

materials were produced.

Figure 6: In food, aerogels can serve as hosting matrix for active compounds

and nutraceuticals. Small (≤ 200 µm) aerogel particles are advantageous for

consumption and to provide a comfortable eating sensation during chewing

and swallowing.

Figure 7: The improved product properties (e.g. increased young´s modulus,

high doping with a variety of metal ions), result in a broad application

potential (thermal insulation, gas adsorption, environmental remediation) of

pulyurea based aerogels.

Project Outline and Motivation

Pilot Plant and Products

Steps of Aerogel Production 

Figure 2: Aerogels are a unique class of materials, their preparation involves

supercritical fluid technology. The overall preparation scheme involves three

steps: (I.) formation of a gel through different mechanisms; (II.) solvent

exchange; (III.) supercritical drying with carbon dioxide.

Supercritical Carbon Dioxide (CO2) Drying

Figure 3: Supercritical CO2 drying is a methodology that allows to remove

the solvent inside the gel without collapsing the intrinsic pore structure of the

gel network. The modern process is carried out between 40 – 65 °C and

90 – 120 bar. The drying time mainly depends on the gel dimensions, gel

chemistry and the solvent choice. In order to save time and costs, a drying

kinetics model is developed (KOC University, MUCTR, TUHH), which allows

predictions for scale up considerations.
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Overall Project Strategy

Figure 1: Currently the manufacturing of organic aerogels is mainly restricted

to monoliths. In this project production of aerogels of different nature in the

form of particles is developed and firstly transferred to the pilot scale. The

properties of the particles are tailored for the targeted applications.

 Aerogels are low density materials and the lightest solids

 Tremendous potential for a wide range of applications

 Gas & humidity absorption, insulation, personal care, food, …

 High pore volume and specific surface area are decisive

 Project Nanohybrids: development of pilot scale production

 Thirteen partners from universities and industry

 Fast manufacturing of spherical particles is in the focus

 Research from fundamentals to application development


