The GoGreen Project: Developments of Green
Technologies For Preventive And Remedial
Conservation Practices

Project coordinator: prof. dr. Katrien Keune, University of Amsterdam, The Netherlands
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GoGreen promotes preventive and remedial
conservation practices based on green principles to
spearhead the green revolution within conservation.
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parameters for what constitutes green conservation to influence the

creation of sector-wide standards.
preventive conservation practices and a decision-making model
that utilizes ‘green thinking’ in conservation.
green innovative materials and methods inspired by

historical recipes and methods, biological processes and green chemistry
practices.

a digital web-app that helps conservators evaluate the environmental
impact of their actions and supports their search for greener alternatives.

practitioners by creating a sector-wide paradigm shift, making
green thinking the daily standard in conservation.

Funded by the
European Union
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Tools for greener preventive conservation (WP2) @D 8?een

Objective 2: Develop preventive conservation practices and a decision-
making model that utilizes ‘green thinking’ in conservation.

Chemical Evolution of Qil Paints under Different
Hygrothermal Ageing Conditions — Sander van Lith
Tuesday 4.50 pm




Tools for greener preventive conservation (WP2) @D g?een

Damage functions for glass,
steel, limestone, ceramics.

INg signals



Green cleaning methods (WP3) @D 8?een

Objective 3: Develop and introduce green innovative materials and methods inspired by
historical recipes and methods, biological processes and green chemistry practices.

Development of Novel Green Cleaning Systems for the Removal of
Dammar Varnish from Paintings — Burcu Keser
Today 11 am

Assessment of Tarnished Silver Test Systems Prepared with Bio-based
Green — Qing Wu
Thursday 4.15 pm
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Study of Historical Recipe BN e thoo, P eondidat

for cleaning of silver tarnish

Distribution over time of different types of sources

c.12th century
1701-1750
1751-1800
1801-1850
1851-1900

1901-1950

o
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B Museum Practices

Scientific knowledge

D

6 8

B Home economics

B Artisanal practice

10

Miscellaneous

Florentine orrice . Commercial polish
Foam on water

Bran

Combustion

products Chalk / whiting

Ash

Soot -
Cuttlefish bone k
Animal bones —

Calcined calf legs

Geomaterials

and shells = —
Hartshorn powder Gypsum
Vienna lime
Magnesium carbonate
Minium (Red lead) Putty powder
' Pipe clay

White lead Alum s

Minerals Sulphur
(source undefined)

Armenian bole

Rouge Tripoli

Rose pink Pumice Sand " Kieselguhr

Double-floated silica

Materials for mechanical cleaning mentioned in historical recipes

@ 8?een
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Recipe Reconstruction

* Historically appropriate materials

 Re-enactment of the recipes

* C(Cleaning tests on mock-up systems

* Visual and Instrumental analysis
Straw ash mixed with

deionised water as a
polishing paste.

BSE image of Sterling silver §
coupons before and after F
cleaning with ash paste, #
3,000x, scale bar =5 um
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Ash making
) -

Wine lees investigation

SE image of dried wine
lees, magnification
8 x3,300, scalebar =5

um




Cleanliness as a subjective perception

What is considered clean for heritage
objects in a museum context?
Whose perception matters?

Cleaning as a technique/technology

Technical choices
Know-how/scientific principles

CLEAN

Cleanliness as a constructed notion

Why (a) clean (object) matters?

@ 8?een



Green stabilisation technologies (WP4) @D 8?een

Objective 3: Develop and introduce green innovative materials and methods inspired by
historical recipes and methods, biological processes and green chemistry practices.

Biopassivation
Archaeological

copper
objects

before

Joseph, E. (2021). Biopassivation method for the preservation of
copper and bronze artefacts. Frontiers in Materials, 7, 613169.




Green stabilisation technologies (WP4) ﬂ CD 8reen

Patrycja Petrasz, PhD student

~Before

- Saccharomyces cerevisiae Meyeroxyma

| —
10mm 1
Saccharomyces cerev

Stabilization of . I

iron artefacts

10mm

v' Pilot study with Meyeroxyma Meyerozyma sg

and Saccharomyces cerevisiae
v Preliminary tests on artificially

aged steel samples Before After

Petrasz, P, Zhioua, S., James, S., Bindschedler, S., Junier, P., & Joseph, E. (2024). Green Alternatives for Archaeological Iron
Stabilization. Studies in Conservation, 1-11.



Methodologies for Greener Solutions (WP5)

Laure Cazals, ©
PhD candidate Francesca

Ramacciotti,

ASSESMENT METHODS CLEANING PERFORMANCE post-doc

Ramacciotti, F, Sciutto, G., Cazals, L., Biagini, D., Reale, S., Degano, 1., ... & Prati, S. (2024). Microporous electrospun nonwovens combined with green
solvents for the selective peel-off of thin coatings from painting surfaces. Journal of Colloid and Interface Science, 663, 869-879.




Methodologies for Greener Solutions (WP5) @D green

Photoluminescence macro imaging

SPECHIM IQ
Low-noise 1 megapixel Si EM-
CCD camera fitted with UV-VIS- CFeawres  Vaues
IR 60 mm 1:4 Apo Macro lens Spectral camera VNIR
Wavelength range 400-1000 nm
4509 90° Spectral resolution 7 nm
Aex= 365 . ALY
exnm Interference band-pass filter S—— 512512 pix
Spectral bands 204
1 5_ 20 Approx pixel size @18 0.3x0.3 mm
cm cm
15-18
cm
]
_ Before After cleaning
Before g cleaning R\
cleaning

@ reen Cleanlng Cleaning iSuPerStAr



Methodologies for Greener Solutions (WP5)
ASSESMENT METHODS: CLEANING EFFICACY

Area
selection

— 0.5 % of residues

Count
white
pixels

Selection of
upper and lower
thresholds

PA2 393um, 16 uL DMC _ _ 34 % of residues
Binary image
PL images: 16 bit
LED 100%, ex 365, filter 514-30, 10 sec
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Methodologies for Greener Solutions (WP5)

]
———
MATLAB
Residues:
Cleaned:
24% of the  Jg0/ + aated

treated pixels

ey

L Presence of (Cleaned 25
Vis-NIR

residues: % of pixels
75% of

pixels



Communication, Dissemination and Exploitation @ g?een
(WP8)

Objective 1: Define parameters for what constitutes green conservation
to influence the creation of sector-wide standards.

Alignment with decision
making and processes in
conservation

Surveys/Focus groups Research into green

with conservation community definition and parameters
(and dissemination) (and databases)

Workshops and meetings
within the consortium

Connecting research and Feedback. Strategy of connected
processes for defining Green in Conservation.
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Green Parameters key factors for green zonservation

HAZARD impacts
on human and
environment

Toxicity (and hazard

metrics) environment direct
and indirect.

Toxicity (and hazard

metrics) user direct and
indirect.

Impacts on

CLIMATE CHANGE

Energy - climate indoor
control and outdoor user
location.

Energy - Consumption
specific application
(preventive requirements,
active conservation,
analyses) and after
treatment implications.

Energy - carbon Footprint
materials used (STiCH
Calculator/GHG
emissions/C02e/GWP).

Impacts on
RESOURCES

Availability materials -

water use & resource
depletion.

[ ] Availability materials -

biodiversity impacts.

® Waste - disposal,

re-usability, recycling.

Material selection and
application method.

ART WORK specific
/ professional
parameters

Number of applications
(quantity).

Longevity of treatment
(retreat and durability/lifetime
of materials).
Accessibility - availability
in production & purchasing in
location, product information,
cost of materials.

Quality of result.

Accessibility - Ease of use
(working properties). Time for
testing/ adaptations during
treatment. Time needed for
treatment.



@ GPeen

Defining Green for Conservation

Decisions & Practices

ork In progress definitior

/ 26.06.2024

Holistic Definition for Cultural Heritage Conservation

Conservation has a uniquely positive and powerful role to play In shaping a sustainable future: it preserves
cultural heritage for current and future generations and Increases economic and socletal resilience. Cultural
Heritage s endangered because of climate change and environmental destruction. Assessing and adapting
professional practices to help combat these ultimate ‘agents of deterioration® is therefore, In itself, cultural
heritage conservation. A green conservation approach prioritises the environment and human health through
holistic, heritage conservation decision-making. Aligned with conservation ethics and values it allows for future
developments in the conservation field, and considers the entirety of consequences before, during and after
interventions. Cultural heritage professionals should actively advocate adopting a green conservation approach,
with support in accordance with the economic, social and environmental pillars of sustainability.

Green Conservation

‘Green conservation' is not harmful to the environment or to the conservator, it is carbon neutral,
zero-waste, accessible and available. Green conservation s an Ideal which we strive for through
greener conservation, which takes all these aspects into consideration In line with current and continuing
research. Greener conservation practices encompass the declsions made within the context of collection
management, any preventive measure or treatment, the materials used, the frequency of treatment and
long-term Impacts. Greener conservation reinforces and furthers the positive role of conservation in the

sustainability of our culture.

Green Parameters key factors for green conservation

HAZARD impacts
on human and
environment

Impacts on
CLIMATE CHANGE

Toxieity (and razad Energy - Cimate ndoor
matrica) snvtroneent drect cantrol and outdoor user
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anwlyses] and after
treatment b

Impacts on
RESOURCES

materials -

water use & resaurce
depiation

Avaitability raterials -

Slodtvecsity irgacts
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re-usaniiry, recycing.
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materals ced (STICH
Calcuator'GNG
wriasicos/CO0/GIWPL

Jacticn and
applicaticn mettod.

ART WORK specific
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of treatment
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The associated porameters for defining green conservation, consldering conservation's stroteglc impact areas within the

sustainable development gools

“Green consenvation’ & (nformed by the (arger context of sustoinability

{ d ty the povometers considered most relevant to conservotion

n aims to outline  enwro impaces  ofongside
responsibiities and requiremen ne
and  practice, hereby considening the Perinent Socio-economic capects. The
parometers ove (nked with the stotegic impoce oveas o3 Mustroted (n the
re. This definition focuses solely an conservotion The brooder
sociol aspects and implicit value of cultural hertoge
cluded hermin,

Figure. Stroteqic Ampact areos identified mithin the Unked Mations® 17
Sustonatie Develapmant Goals. Model diogram besed upen the
opproch from the Workd Green Bulding Council
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Defining Green for Conservation Decisions & Practices

Holistic Definition for Cultural Heritage Conservation

Green Conservation

Green Parameters

Strategic impact areas

www.gogreenconservation.eu



Manifesto for Sustainable Cultural Heritage Conservation — 2023

greenculturalheritage.eu

3. Scientific
evidence supports
g00d decisions

We base the selection of
procedures and materials we use
on analytical and numerical
methods that take into account
the specificities of our complex

material systems, and produce

tools for selecting solutions
based on weighted

compromises.




Thank you!




Contact us

website: gogreenconservation.eu
email: info-gogreen@uva.nl

Follow us

Yy @GoGreen_Conserv
@GoGreen_conservation

IN @GoGreen Conservation
f @GoGreenHorizon2023

@ g?een
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