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The Italy-Tunisia Cross-Border Cooperation (CBC) Programme 2014-2020, adopted 
by the European Commission, aims to contribute to the overall ENI objective of 
progressing towards "an area of shared prosperity and good neighbourliness 
between EU Member States and their neighbours". The objective of the programme 
is therefore to promote fair, equitable and sustainable economic, social and territo-
rial development in order to foster cross-border integration and enhance the 
territories and resources of the two participating countries.
Project No. C-5-2.1-16
CUBÂTI Culture du bâti de qualité : Recherche, Innovation et Enterprise pour
la Durabilité
Programme Priority 2.1 - Promotion and Support of Research and Innovation in Key 
Sectors
Programme Thematic Objective OT2 - Support for education, research, technologi-
cal development and innovation
Programme Outcome R2.1.b - Strengthening links between the business community 
and researchers working on innovation in key sectors

This booklet has been produced with the financial assistance of the European Union 
within the framework of the Italy Tunisia Programme 2014-2020©.
Its content is the sole responsibility of the Beneficiary and can under no circum-
stances be considered as reflecting the position of the European Union or the 
position of the Programme's management structures.
The Editors disclaim all responsibility for the contents of the individual contribu-
tions.
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Le Programme de Coopération Transfrontière (CT) Italie-Tunisie 2014-2020, adopté 
par la Commission Européenne, vise à contribuer à l'objectif global IEV de progrès vers 
« une zone de prospérité partagée et de bon voisinage entre les États membres de 
l'UE et leurs voisins ». Le but du Programme IEV de Coopération Transfrontalière 
Italie-Tunisie 2014-2020 est donc d’encourager un développement économique, social 
et territorial juste, équitable et durable, en vue de favoriser l’intégration transfronta-
lière et de valoriser les territoires et les atouts des deux Pays participants.

Projet N. C-5-2.1-16
CUBÂTI Culture du bâti de qualité : Recherche, Innovation et Enterprise pour la 
Durabilité
Objectif thématique du programme OT2 - Soutien à l’éducation, la recherche, le 
développement technologique et l’innovation
Priorité du Programme 2.1 - Promotion et appui à la recherche et à l’innovation 
dans les secteurs clés
Résultat du Programme R2.1.b - Liens renforcés entre le milieu des affaires et les 
chercheurs travaillant sur l’innovation dans les secteurs clés
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Les Éditeurs déclinent toute responsabilite ́ pour le contenu des contributions 
individuelles.

…………………………………………………………………………………………………………………………..…

© Copyright 2023
New Digital Frontiers srl
Via Serradifalco, 78
90145 Palermo - Italia
www.newdigitalfrontiers.com

ISBN: 978-88-5509-595-2

Finished printing in
December 2023

at
Priulla Print srl

Palermo



GESSO +
FICO D’INDIA 0-1 MM
Responsabile: Prof.ssa Colajanni S.
Collaboratore: Ing. Margiotta V.R.

DESCRIZIONE DELLO SCARTO
L’opuntia ficus-indica, comune-
mente conosciuta come fico d’India 
o nopal, è una pianta appartenen-
te alla famiglia delle Cactaceae. 
Originaria dell’America centrale e 
settentrionale, è stata introdotta 
in molte altre parti del mondo per 
i suoi molteplici benefici e impieghi, 
soprattutto all’interno del bacino 
del Mediterraneo in zone come la 
Sicilia e l’Africa del nord. La sua dif-
fusione è stata favorita dall’eleva-
ta adattabilità a climi aridi e dalla 
capacità di sopravvivere in terreni 
poveri. La pianta è caratterizzata 
da fusti appiattiti a forma di seg-
menti, chiamati cladodi, che pos-
sono raggiungere una lunghezza 
di diversi centimetri. Questi cladodi 
sono ricoperti da spine e piccoli peli 
e contengono una polpa succosa. 
Per la produzione dei frutti la pian-
ta viene sottoposta a potatura dei 
cladodi che producono un abbon-
dante scarto.

APPLICAZIONI ESISTENTI
• Alimentazione umana
• Alimentazione animale
• Produzione di coloranti
• Usi medicinali

BIBLIOGRAFIA
Harrak H., Assessment of technolog-

ical and nutritional qualities of 
the powder of prickly pear clado-
des at four ages of growth (2021);

Trabelsi A. et al., Mechanical proper-
ties and impact resistance of a 
high-strength lightweight con-
crete incorporating prickly pear 
fibres (2020);

Aquilina A., The application of Natural 
Organic Additives in Concrete: 
Opuntia ficus-indica (2018).
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The CUBÂTI Project made it
possible to acquire a climatic
chamber that was indispensable
for the research activities that the
Project itself set out to carry out.
Among these, of particular
importance was the performance
of durability tests on the
experimental materials produced
in order to validate a real
applicability of the products in
view of the principles of quality in
construction.
The equipment is equipped with a
hermetic chamber in mirror-
polished AISI 304 stainless steel,
totally welded steam-tight with
internal lighting. Forced air
circulation is obtained by means
of helicoidal fans, which allow a
constant and uniform flow over
the entire volume of the internal
chamber, thus guaranteeing an
optimal distribution of
microclimatic conditions to
guarantee the tests being
performed. The relative humidity
is controlled by means of a high-
precision electronic sensor with a
high-efficiency thermoregulated
humidity producer.

APPLICATIONS
• Accelerated ageing tests
• Sample care in a controlled 

environment
• Laboratory testing in a controlled 

environment
MODEL: Evolution Clima 300 
MANUFACTURER: MSL srl
CHAMBER VOLUME: 300 litri
TEMPERATURE RANGE:
-50 - 180 °C
HUMIDITY RANGE:10-98 %



1.1 IDENTIFICAZIONE DELLO 
SCARTO
MATERIALE: Pale di fico d’india
DIMENSIONE: 0 – 1 mm dei cladodi 
triturati
PRODUTTORE: Azienda agricola 
siciliana (Santa Margherita Belice e 
San Cono)
PESO SPECIFICO: 5395 N/m3

1.2 PREPARAZIONE DELLO SCARTO
1. Essiccazione in forno statico a 

60 °C per 72 h;
2. Frantumazione meccanica per 

mezzo di trituratore elettrico;
3. Setacciatura del materiale non 

trattato.

1.3 MIX DESIGN DELLA MALTA (per 
100 g di gesso)
• GESSO | 100 g
• PALE DI FICO D’INDIA 0-1 mm 

| 150 g
• ACQUA | 200 g

1.4 PREPAZIONE DELLA MALTA E 
DEI PROVINI
1. Inserimento delle polveri e 

dell’acqua nel Mixer;
2. Miscelazione per 2 min alla 

velocità di 140 giri/min;
3. Inserimento della malta negli 

stampi per il confezionamento;
4. Stagionatura per 7 gg in am-

biente controllato.

1.5 RISULTATI
Lavorabilità: 10 cm
Densità: 676 kg/m3
Flessione: 1.48 MPa
Compressione: 0.30 MPa
Conducibilità: 0.11 W/mK

1.6 POSSIBILI APPLICAZIONI
1. Intonaco di rinzaffo/arriccio;
2. Pannello isolante termoacu-

stico;
3. Pannello isolante in materiale 

sfuso.

> Gesso. > Fico d’India 0-1 mm.
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TESTS CONDUCTED IN THE
EXPERIMENTAL PHASE
As part of the activities of the
CUBÂTI project, accelerated ageing
tests were carried out in the climatic
chamber purchased for this purpose.
The procedure followed makes it
possible to analyse and predict the
possible state of degradation and
durability of the products developed
during the project under certain
conditions. In particular, the products
based on common identity waste
from Sicily and Tunisia, developed by
the project partners (UNIPA, IEMEST
and CITET), were exposed to the
following microclimatic conditions for
one month each: 1) 60°C, 30% RH
and 2) 60°C, 75% RH. This made it
possible to simulate the extreme
temperatures and humidity values
found in the two geographical areas,
with a view to extreme conditions in
order to accelerate the possible
degradation of the material. In both
cases, the samples showed no
appreciable dimensional changes or
signs of degradation (e.g.
disintegration, cracks, loss of
material, etc.).
In the pictures opposite, two sets of
tested products showing their
excellent state of preservation.

DESCRIPTION UNIT DATA

External dimensions(l× h x p ) mm 910x1800x1170

Inner dimensions(lxhxp) mm 700x700x620

Usable volume l i t r i 300

Total load capacity Kg 280

Temperature range °C -50÷ 180°C

Uniformity of time in space °C ±1

Temperature constancy over time °C ±0.3

Thermal gradient from180to-35°C* °C/min 4.5

Thermal gradient from-40to180°C* °C/min 5.0

Operating range relative humidity % 10÷ 98

Humidity uniformity % ±3

Climatic temperature range °C +10÷+98

Thermoventilation units n° 2

Power supply V
400/3/50Neutroe 

GND

Frequency Hz 50

Maximum Electrical Absorption KVA 8,1

Medium Electrical Absorption KVA 5,2

Ecological Refrigerant R 452a

Demineralised water Maxlt/hr 20

Condensation Aria

Sound emission at 1 metre dBA 60

Empty chamber net weight Kg 450

Insulation
Double-layered, steel woolHD

and glass woolHD

Test Chamber Material AISI304

* the reported values refer to the test conditions in the laboratory, under 
controlled climatic conditions at 22°C ± 0.5°Ce60%HR, without additional 
internal charges that are not expressly stated in the standard quota.

TECHNICAL SPECIFICATIONS


