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Research activity 
TITLE 

“Preventive conservation of heritage collections in the era of Climate Change”

RESEARCH OBJECTIVES 

The general goal of my PhD project is the definition of a strategy for mitigating the impact of indoor air pollutants and risky microclimate conditions on heritage collections in the era of Climate Change. 

The specific objectives of this PhD project are:

1) Monitoring the impact of pollutants in the historic built environment (e.g. outdoor and indoor building envelope) and on heritage collections (e.g. paper and photographic materials) preserved inside the buildings themselves through:

· the development and application of innovative microclimate and bio-chemical sensors (e.g. sensors for damp environments and dosimeters for VOC - Volatile Organic Compound);

· the study and identification of experimental relationships (e.g. climate TRANSFER functions, air pollutants and particulate EXCHANGE functions) which quantify/qualify the effect of current and future environmental conditions and pollutants on the chemical properties of Cultural Heritage materials (e.g. paper and photographic materials).

2) Assessment of the impact of the outdoor future climate scenario on climate-sensitive collections preserved inside (possible candidate: photographic materials).
3) Testing the validity of new technological tools and models through selected case studies to elaborate a management protocol useful for heritage collection and building envelope.

IMPLICATIONS AND/OR APPLICATIONS  
Once the specific objectives have been achieved, historic buildings will be able to adopt systematically the developed preventive conservation protocol to reduce the effect of a polluted environment with the purpose of preserving immovable and movable Cultural Heritage from natural and anthropogenic-induced decay. The implemented microclimate and chemical sensors will be usefully exploited by cultural institutions for environmental monitoring. The damage and dose-response functions, elaborated for the chemical degradation of paper and photographic materials, will be the basis for future scientific studies on the subject, extending the applicability of mentioned models to other types of deterioration and materials. 

This PhD project will be used as reference to underline the potential of a multidisciplinary and holistic approach in the context of preventive conservation strategies functional to supervise Cultural Heritage integrity and durability in the current era of Climate Change.
ACTIVITY

1) Publication of a review on the effect of indoor pollutants on heritage materials in relation to variable microclimatic parameters.

2) Development and laboratory test of an innovative solution to measure high relative humidity in polluted environments (sensor for damp environments).

3) Implementation of sensors to evaluate the degradation of photographic materials as function of VOC, nitric acid and acetic acid released into the surrounding environment.

4) Assessment of the infiltration rates of pollutants in relation to the building envelope.

5) Elaboration of specific functions (damage and dose-response) able to connect the abundance of atmospheric pollutants (dose) to their impact on the conservative behaviour of the movable and immovable Cultural Heritage (response) in relation to microclimatic conditions.

6) Comment on the results of the analysis of microclimatic data (at least one year) collected in historic buildings hosting heritage.

7) Writing of the PhD thesis and dissemination.

8) Company internship at Tecno.El s.r.l. (6 months)

Research on conventional and advanced methods and tools for environmental microclimatic monitoring in photographic archives.
9) International research period (6 months) at the “Department of Mechanical and Industrial Engineering”, Norwegian University of Science and Technology (NTNU), Trondheim, Norway Assessment of the impact of pollutants and climate change on the mechanisms of chemical deterioration of heritage collections (focusing on photographic materials).

