COST Action G-7

Working Group 3 (Real-time Optical Equipment for Environmental Aspects and Response to Artwork).

Meeting held on 6 and 7th, June 2003 in Florence, Italy.

Minutes

The meeting kicked off with a brief introduction given by Rafi Ahmad and Marta Castillejo. The structure of invited talks was designed to fulfil two objectives:

1) To identify situations of the field of WG3 within past and future EU Framework programs. 

Towards  this aim, M. Schreiner from the Institute of Sciences and Technologies in Art, Academy of Fine Arts, Vienna, Austria gave a short talk (on 6th June) on "The EU funded projects in the field of Cultural Heritage: Multi-Assess, COPRA and IMMACO". On 7th June, R. Radvan, from INOE, Romania, presented a review on “New proposals relevant for WG3 in 6 EU FP”. She informed about proposals to be submitted within the next calls of EU 6th FP and invited attendees to participate. 

2) To obtain information on the monitoring of deterioration of artworks and to foresee new developments in sensor technologies. 

Two talks were scheduled and delivered on 7th June: V. Fassina from Superintendence to Artistic and Historic Cultural Heritage of Veneto, Italy talked about “Environmental monitoring in Cultural Heritage preservation. Current status” followed by F.J. Gutiérrez from Institute of Applied Physics, CSIC, Madrid, Spain who spoke about “Chemical sensors for environmental monitoring. - New perspectives for Cultural Heritage protection”. 

Finally A.G Mignani, CNR, Institute of Applied Physics 'Nello Carrara', Italy, gave a short overview on  “Optical fibres for safer exhibition conditions in museums: a test equivalent-light dosimetry over 300 days”.

The meeting ended up by a short summary of the status of tasks within WG3 given by Rafi Ahmad, who also proposed a new task on producing a dossier on the state of the art of environmental and artwork monitoring technologies within the European community. To this end, the working group leaders will produce a questionnaire form. This will be sent to COST representative of each and every participating countries. The representatives will be required to send the questionnaire to the end users (not the companies) to receive feedback and to redirect it to the WG3 leaders. The production of the dossier will be the responsibility of the leaders. The meeting ended with a passionate call by Rafi for the members to co-operate actively to achieve the objectives set in this meeting.

Annex I 
The EU funded projects in the field of Cultural Heritage: Multi-Assess, COPRA and IMMACO. M. Schreiner, Institute of Sciences and Technologies in Art, Academy of Fine Arts, Vienna, Austria.

A short presentation of three EU projects related with effects of environment and protection of Cultural Heritage was given in the talk.

Multi-Assess is a project within the 5th FP with the objectives of: correlating the environmental atmospheric and meteorological parameters with corrosion and deterioration found in all shorts of Cultural heritage materials, to determine threshold damage levels, and to develop passive samplers. No artificial weathering essays are performed within this project; all measurements are done in real atmospheric conditions.

COPRA, funded under 4th FP, aims at the identification of materials and composition of layers in paintings. The main technique is XRF (X Ray Fluorescence), chosen because it is a non destructive technique that allows fast and low cost surface and bulk analysis. Within the project, a portable instrument is developed. The system has been used for the analysis of minute details in miniature paintings, identification of pigments and inks, and also for analysis of glass materials.

Finally the project IMMACO (Improvement of Means of Measurement on Archaeological Copper-Alloys for Characterization and Conservation) supported by the Standards, Measurements and Testing Program, was presented. The aim of this project is to establish reference standards which are representative of all the objects handed down from history's major metal-working civilisations.

Annex 2 

Environmental monitoring in Cultural Heritage preservation. Current status.

V. Fassina, Superintendence to Artistic and Historic Cultural Heritage of Veneto, Italy.
Dr Fassina presented a comprehensive overview of the types of pollutants and their levels of concentrations, which are recommended, as the maximum acceptable levels by the conservators and the regulatory bodies for artwork environment. He reviewed the existing optical techniques, which have the potential for application in environmental and artwork monitoring. He gave some examples of the sensitivities of existing optical monitoring systems and pointed to the need for further improvements in the methodologies and innovations in technologies to meet the strong demand on higher sensitivities, versatilities and cost-effectiveness of monitoring systems by
the art work conservators. 

Annex 3

Chemical sensors for environmental monitoring. New perspectives for Cultural Heritage protection.

F.J. Gutierrez, javiergutierrez@ifa.cetef.csic.es, Instituto de Física Aplicada, Serrano 144, 28006 Madrid. 

Pollutant gases in the atmosphere may be released directly from primary pollutants or may be formed after chemical reaction as secondary pollutants. Gases of interest are  NO2, CO, SO2, and VOC’s (volatile organic compounds), as they are the main agents of degradation of stones in historical buildings and of the indoor cultural heritage  materials. 

A revision of different technologies and advances on chemical sensors has been presented in the talk. We have considered tree basic technologies as interesting candidates for monitoring areas in proximity of historic buildings: resistive semiconductor devices, gravimetric microstructures and sensors based on optical fibres. The majority of such sensors could be qualified candidates for detecting suitable thresholds of contaminants considered as harmless levels. Cost effective ways for detection are sensor arrays based on tin, titanium and tungsten oxides doped with Pt, or Cr to achieve selectivity of gas pollutants. NO2, CO and hydrocarbons could be detected in concentrations lower of 0.5 ppm.

Miniaturization of sensors based on mechanical response of thin beans of silicon, micro-cantilevers arranged on micro-fabricate arrays coated by specific adsorbents, allows a bending on the nanometer scale due to surface stress or a change in the resonance frequency of the adsorbed molecules. The resolution of such sensors lies in the range of pico gram.

Finally, sensors based on optical fibres, using the possibility of working in multipoint/multivariable gas monitoring has been considered. In this case, an example of H2 detection has been given with a resolution of around 1% of the lower explosive level. This system uses multi-point monitoring with small micro-optic cells and  sensors based on the reversible reactions between Pd and H2 onto coated  palladium fibres.  
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