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The aim of this project is a thorough study of ice nucleation mechanisms of carbonaceous particles as their role as ice nuclei particle (INP) at warmer sub- zero temperatures and lower relative humidity is insufficiently understood.
Introduction
Clouds are essential for Earth’s climate system, weather phenomena, and the hydrological cycle.[1] Cloud microphysics determine for example cloud lifetime and precipitation properties. Furthermore are clouds cooling the climate system by reflecting incoming solar radiation and warm its surface by trapping outgoing infrared radiation.[2] In the atmosphere ice crystals form through heterogeneous and homogeneous ice nucleation. For homogeneous nucleation, a temperature below -38°C is needed. Freezing processes at higher temperatures occur heterogeneously.[3] In this case, an aerosol particle acts like an initiator to trigger the process. These particles provide a specific surface, which reduces the energy barrier for nucleation.
Cellulose as a Proxy INP
Previous research in our group has been related to biological ice nucleation [4, 5]. Here, we present a proxy for many biological macromolecular substances, i.e. microcrystalline cellulose. Cellulose is the main component of herbal cell walls (about 50 wt%). It is a polysaccharide consisting of a linear chain of several hundred to many thousands of β(1→4) linked D-glucose units.

Several types of microcrystalline cellulose were analysed and investigated due to their physico- chemical properties. Immersion freezing experiments were carried out in a unique reaction gadget (Figure 1). In this device a water-in-oil suspension (with the cellulose suspended in the aqueous phase) was cooled till the freezing point and observed through a microscope.
The results of the immersion freezing experiments of the different cellulose types showed variable ice nucleation activities depending on their type and their concentration (Figure 2). Further analysis methods as scanning electron microscope (SEM) and small angle X-Ray scattering (SAXS) were carried out to completely describe the cellulose and their ice nucleation activity.
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Figure 1 Cooling device with Peltier element and thermocouple.
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Figure 2 Immersion freezing of different cellulose types and concentrations.
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