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Scientific Report

The scientific report (WORD or PDF file – maximum of eight A4 pages) should be submitted online within one month of the event. It will be published on the ESF website.
Proposal Title: Dynamics of Micropore Collapse in Amorphous Ice

Application Reference N°: 6855
1) Purpose of the visit
Small-Angle Neutron Scattering Experiments on Amorphous Ice 
2) Description of the work carried out during the visit
On the NIMROD instrument at the neutron source ISIS several amorphous ice samples were deposited at low-temperatures (<77 K) and investigated in situ during deposition and upon heating. 
   
3) Description of the main results obtained

The small-angle data shows how the amorphous ice first grows in islands, then forms a thin-film of amorphous ice containing a huge number of micropores (typical diameter 20 Angstrom). Upon heating the network of micropores remains stable up to about 120 K. Above 120 K the water molecules become mobile, resulting in the collapse of the micropore network. The modelling of the small-angle data indicates that the micropores are not spherical but rather elongated, cylindrical. The collapse transforms the elongated cylinders (3D objects) to lamellar structures (2D). In the experiment we have investigated whether or not this phenomenology changes for different deposition conditions, in particular deposition temperatures. As a main result we found that slowly deposited films at 30 K (directly in the cryostat at NIMROD) show the same microstructe as quickly deposited films at 77 K (prepared beforehand in our machine in Innsbruck). We also investigated the time-scale and kinetics of the transformation at selected temperatures and the formation/crystallization of cubic ice in these amorphous samples.


4) Future collaboration with host institution (if applicable)

.The work will be continued. As a next step we want to investigate the behaviour of molecules trapped inside the micropores. In particular, we are interested in possible chemical reaction induced by the micropore collapse, e.g., formation of new molecules or clathrate hydrates. 
5) Projected publications / articles resulting or to result from the grant (ESF must be acknowledged in publications resulting from the grantee’s work in relation with the grant)
Two publications are currently in preparation:

1) "Micropore collapse in amorphous solid water induced by water mobility near water's glass transition"

2) "The kinetics of micropore collapse"

authors: ISIS: Daniel T. Bowron, Tristan G. A. Youngs

Open University (Milton Keynes): Helen J. Fraser, Catherine R. Hill

University College London: John L. Finney

University of Innsbruck: Christian Mitterdorfer, Thomas Loerting

6) Other comments (if any)
the successful experiment will help us to improve our chances in the next beamtime application at ISIS;

I was on non-Microdice Business prior to my visit in London (speaker at the Gordon research conferene in New Hampshire/USA).

So I have got an airticket Verona-London-Boston-London-Verona for 1033,07 EUR. The segment Verona-London-Verona is for my

Microdice short-stay visit. Unfortunately, the cost statement by British airways shows taxes and flight costs, but does not show costs for each flight segment.

So, I do not know exactly how much the Microdice related flight segments have been.

In addition I have ground transport receipts (from London airport to the host institute and back, and from Verona back home)

in the amount of 194,41 EUR. The trip from my home to Verona was in my own private car (274 km, first class train costs 66 EUR).

So, in summary I have ground transport in the amount of about 260 EUR plus a flight ticket in the amount of 1033,07 EUR,

which is only in part related to my short-stay visit.

