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1.2 Topics and inspirationsof Zav &e | b ofb&kdsucare con | 6arteod

1.2.1 Artistic influences and the use of colours

Ferruccio Giromini, journalist and art critihho met@Ipan Za®, defined him as a real European
artist without evident dividing lines, a multifaceted personality ticatéated an original imaginary
that resulted to be revolutionary for the illustration fieldt ! vy | dzi 2 NB NBI f YSy § €
Gdz0GQFf GNP OKS aSYLX AOSYSYGS 02SY25chenellasuat Ay
opera ha saputo dapprima fare confluire e indi ricompourea serie non piccola di suggestioni
provenienti da direzioni disparate, da culture diversey I LISNE 2 Y | f A tsapith OO I
produrre una cucina visuale solo e pervicacemente sua, lasciando una ttatti#to riconoscibile
nella storia della nostra figurazione continentale di fine Novecé(Wagiak, 2019)Considering the
very first artistic artworks created with xylographic technique, the angular shapegratesque
deformations of the subjects remind the German Expressionism and his future artiepwkshe
signs of that first technique employed by Zsvmany times, with simple severe lines without
excessive decoration¥igiak, 2019; Tonzig, 2011)

i 7 wyu Another important inspiration came from his
/4 experience with some famous puppeteers like Jiri
Trnkaand the world of puppet theatre, an art that is
a pillar of the traditional Czech folklore and that was
changing its way of representation from the small
theatres to the cinematographic shoduring the
PNQAD LY | 2aAaill ywokediwkhS & 2 d
some of the greatest masters of puppets and
animators, such as the already mentioned Jiri Trnka,
Bretislav Pojar, Jiri Brdecka, Eduard Hofpzard he
learnedthe animation techniquef stop motion that
is filmingeach single frame in order to reconstruct the idea of motions during the quick projection

Figure75 S At 2F (K OK I

of a sequenceln that field, he also leaed how to use and experiment with such making
technologies and so how to combine them with evocative fantasy, acquiring the ability to abstract

the representation of subjects that result nti be realistiqVigiak, 2019)The Czech artigollowed

a sort of natural completion working with other importaltélian animators, Emanuele Luzzati and

Giulio Gianini, in Romeavho taught him how to create motion not with real puppets, but with
characters made of papetz| @appréciated more and more the inner poetry of those rigid
motions and acting of the delicate paper characters; he ledrnew artistic techniques like
decoupage and the ctdut, how to assemble those paper sheets tokmahem alivewith those

basic movements of their arms and le§sid sohow to make them assuntbe basic four canonical
positions: frontali KS f STd FyR NAIKG LINE,Wheh(SKS | KRI NIKSG SIN
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is rotated upwardsind appears not to have in the right perspectiVee already acquired ability of
abstracting was improved bgnother one, that is simplifying #hgraphic traits of the characters,
representing them with two big eyes similar to the ones of the Byzantine saints, vertical lines for
noses and a soft horizontal line for moutt$e went on improving and consolidating this type of
drawing(Figure7) collaborating with other people from the animation field, like Secondo Bignardi

and Richard Williams, from who he leathother techniques for the creation that resulted to be
fundamental for his caredVigiak, 2019)

His collaboration with Emanuele Luzzati, who was also-desner,instilled him the interestin
setdesign and he decided to study it at the Kunst Akademie tmith. That lesson would have

been very important for his artistic productipm combination with the previous experience in the
G2NI R 2F FYAYIFOGA2yd LYy KAa AffdZAGNI dA2yas k¢
constructions that remind a theatre setting, oftaimilarto an imaginativeOriental world(Figure

8). The backgrounds appear flat and the actiieson thenE & FA 3dzNB O2Y LI G4S S
Y dz2 @S NIJ S f(Wgiakd 2009NThé buildings and cities are represented with orthogon
structures, whose details amepicted with a regular andhythmic sequencer also all the other
possibleelements in the background like trees, columns or pill@s. the other hand, natural
elements like landscapes, hills or forests haveespfteer, and more curvilinear shapeg~igure9)

(Vigiak, 2019)

About the composition of the scenes of his drawings, other artistic inspirations influenced on
determining his vision and style, not orflis experience in the animation field but also his studies

at the Academy of Fine Arts, his origin and culture played
important role.One of the main characteristics of his illustrations
the no-perspective constructionwhose evident reference is the
tradition of medieval art, in particular thRomanesque miniatures
of the manuscriptand the vertical lines of Byztine art. Horizontal
illustrationsc in general constituted by two pagesre usually used
for representing an ambienc@-igure9); on the other hand, the
single pages has a narrative function and appear to be totally f
and spatial depth is almost absent, similar togehic depictions.
Pictures in single pages show sort of a divisitmtwo parts where ¢ s :
in the upper part there is every distant detail, while in the lowe ﬂ% B
part, everything that is closer is depicted; one part is dominated Fi‘éure SLEE da NI a2y
the representation of characters, then in the other one there is t [ Qdzf & Y midir @ HNP
background and the ambiencélhis last one would give the 61 GSND2E 2dz
impressiorof catchinghe eye to the lorizon away or guidgit closer and closer to thpoint where

the action of the scene is taking pla@égiak, 2019)However, the characters are surprised in their
most intimate and introspective momentthey are observed from defiladed perspective, never
too closethey are generally showed entirelgnd smaller in relation to the rest of the sceffégure

9). The point of view appears to be a little uppso the scenes result having a flattened perspective
giving the impressioaf havingcharacters and ambience, primary and secondary actors on the same
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f SGSt X adzyl RSY2ONIT ALl | &a2 fodmirkbbe aljetelobtessapasd | £ A
di tutti gli altrié 6 = A 3 ATo hvBid an exaepsive flattening of the scenes @aombine other

zones of wide and empty spaces benriched with decorations and accessor details that give a
perfect equilibrium.His taste for decorations can be the result of many previous influenhbes:

Indian and Persian miniatureie traditional Slavic textilegshe Vienna Secession movement and
Gustave Klimt, in particulathe |y

mosaics from the Byzanting '
tradition; Paul Klee and Kvetdg

Pacovs# All of those influences;

contribute to the creation of the| < £ o d
personal and innovative artistic rig e g Horizontal A { t dza i N 02y 2F | € yRaC
style of the Czech artist, where { G S NJI6 imldptc $pNJ

the taste for the decorations, light and brightness of gold and gemstar@eurs and enriched

details and the combination of straight and curvilinear lines in a bidimensional space are the main
characterizing elementsThe simplified shapes of characters and background details, the
distribution of empty and full spaces and the sign of the drawings itself are then the result®f Za\i
origins and his personal love for the early medieval Christian iconograppwgrticular the solemn

mistic austerity of the orthodox religious icons from the East Eu(dgiak, 2019)

His typical colour paletteghe experimengtion with different colours andthus, thechoice in using

certain coloursinstead of otherones,derived from other artistic inspiration but is principally due

to his collaboration with Emanuele Luzzafihe Italian animator made him discovered the
Mediterranean colourism with its bright shades and light games and he added another element that
contributed to create those poetic and delicate illustrationsdzl T F G A &l ARY &/ NBR2
arl yraz2 tQSadNraz AffdzZAGNI G2NE OKS KI &l Lzl z
O2y fI &a2fl NAGL Bcod sono n&idg®OA t RV SNR | LIX SYiAYyR®» LI2 S
1991) However, Ferruccio Giromini observed thigisson was not so incisive and deep, the
Mitteleuropean influence remained preponderant with a darker lightade, high horizons and
perspectives, dark skies and material colour paléi@metimes, the most evideimspiration could

be the artworks by Marc Chagall with a more fable and oriental trait, while in other illustrations,
Emil Nolde could have inspired a Central European taste for a more delicate and lower Lyminism
with a great attention to light effectZa\&| did not tend to use bright coloumixtures for their own

sake but to choose them accurately in accordamnagéh the subjects he wanted to depict,
characterized by a dominant colour shad&n, his choice to employ different artistic techniques,

from the watercolour to the acrylic paint, were in function to the general atmosphere of a story, in
such a way as to create the final result, nothing appears to beandomthoughty & [ QI NI A & G |
asceglierediof GF Ay @2t il €S (NI aLl NBnbiéntazichi@g@e ST T S
acrilici pit densi per gli scenariinvernéliz f 2 RA GFy G2 Ay GFyd2 NAO2 NI
NA& vy T @/Nibk2 Z019)That particular use of colours and their precise function in&levart,

combined with the influene of thealready mentionedearly-medievalart andthe orthodox religious
iconography, contributed to give life to his recognisable stitehis illustrations, the eyes of the
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observer look at a single visual level where the depth is almost alzs&hthe scenes give the
impressionof beingsuspended in time, the action and movements are like frozen in a mor@ent.

this way, every single element of the composition results to be chromatically isolated from all the
others, or if itispart of a groupthe colour makes it perceivable as a shared elent¥igiak, 2019)

1 GKAA LRAYOGZ GKS GFNAR2dza AYALANI GA2YyEA Ay %l
European folklore combined with the refinement of the traits of gfap O RS a A Iy @@ FA St
OSyildzaNE LI AyldAy3d OKIFNF¥OGSNARAT S KA& | NBlidvasNg a & ¢
make illustration an independent art form, especially after the stimulating collaboration with
Emanuele Luzzagind his first step on that direction was the publishing of the bibgesce magico

in 1966 the result of his meeting with Mafra Gagliar@ihe story itself underlies that idea: it is about

I 32f R FAaK RSLAOGSR 2y | LIAYGAY3I AYy | YdzaSdz
it considers children its best friends and giving them joy in the museum as its mairnnpostant

task. The story focuses on the relationship between children and the gold fish which symbolises art
world, how it needs to be loved by childreand how they need pictures that allow them to dream

and fuel their imaginatioriThat was what Z&| really wanted, creating a bridge between art world

and childhood With this purpose in mind he founded the publishing house Bohem Press
specialised in books for childremjth h G { I NJ . 21 S2A @& 1 aNIIRK My GB g5/ N
LIKAT 2818 LIM&EATE dzyGNF SR 06221 A& fA1S | YdzaSdzy 2
LIA O ldiNSEtdya 4 MInSB ¢ OKIF LIGSNI Ay GKS &ad2NB ZF Aff
y2i 2yt e AYyAydisSNIel so2dyiL fI (LIS @ GRSy o2ARAGRER2 1 KS @GS NE
GKAY1TAY 3 02 dzi NIy dfeaeNi & #FaSHIadMi KSoa O LI | &8& |
FNRBY (KS SRdzOlI sRYRt GKBAYISOR IONS&HGI AyaraidiSR ;
GAffdzZAGNI GSR 0221 Qa | SAaGKSa0OéyY G{2aaSyS fQAYL

0l YOAY2S AYyySaolyR2 ftF adzZ FrLydadlaal ngwdISNE 2
YFEAY 32+t 2F A&ADAGBROOStF AzEENXI@2yil 1 G2 OKAL RNE
GKAR QB adaFTgRIOAGHYERGY al 1S odzi KFa | aLISOAUO

aLISOAUO YSaavedSaySivz oGkt RIBEBIYNITIF AV YAS  EASNIA Y Yy | £ 1
fQFNISS I gNI OSNAR2 Af fAONR AffdBOGNI G023 &A Ydz2

1.2.2 The pedagogical and educational message of illustrations

Thepedagogicalalence of Z&$6 f Q& A f fedidert Ndt anliy @nya formal devel but also from

a content point of view. The recurring themes are brotherhood, friendship, and love and respect for
nature beforethe great attention to ecology and environmeriite tries to represent contemporary
fears in a solemn andometimes mystic styleAnother aspectf his stories is sort of diffuse
celebration of material poverty as a synonym of spiritual wealtll that is the reason why his
drawings seem to be dominated by a soft melancholy and not by a real cheerfulness dlespite
bright colours(Vigiak, 2019)The contents are fascinag both for children and adults since they
recall universal messages, drawsrand colours can transmit mature feelings and concepite
colour shades are different according to what @wants to underlinefrom the brighter ones like
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violet yellow blue green mixed with pink and red to the warmer and darker onegidwen black

ochre mixed with whitgVigiak, 2019)

Those illustrated books are bearersedttremely currentvalues suchasthe respect and safeguard

for nature, diversity as a resource, quest for peaoe solidarity as the only solutioghildhood is

always the real protagonist since children are depicted as the main agents of change
(dorature.com)Za&s f Q& A f dardza ( NI (0422 yOiI$ antl RihdSayldCirihis k@ ritionE,

GKSe LXtre F FdzyRFYSyiGlrt NRBEtS Ay OKAfRNBY Qa St
helping them becorainternally richer and so more opeminded(AA.VV., 1991)

Silvia Blezza Picherle observed thias necessary to let thav® f A&t dzA G NI GA2ya adil
and give them the opportunity to be alone in front of those drawings for all the time they need to

Gf AadSyée G2YdeKBYROI KAGRINBYLILIZ NI dzyAGe G2 €SITF
look at the pictures, taking the time teest their eyes on them to obseryeinderstand and
internalize the messages. They can pause on those details which catch their attention thi®most
some reasons, acooing to their personality and this requires tim€his is the only way to allow

them to elaboratetheir firstg 2 Y RSNJ I YR O2y @SNI AG Ayd2 &LISOAT]
R Q| pads&ho comnicare meraviglia e incanto, lo spettatore ha bisogim gia di informazioni
razionali, bensi di pazienza e di tranquilla perseveranza; adldnan bel momento arriveraun

Fdzi Sy idA02 O2yFTNRyl2z O2y tQ233Si4G2 RSttt 02yi{:
(AAVV.,1991) & Ad0 Kl & 2dzad dzyRSNI Ay SR> GF1Ay3a GAYS
process and growththey need time for looking and time for seeing, that is understanding since
Gal LISNI gSRSNBE Na ALF yN& FANGBF  fAQRTLBSING A REIF NI'S Ay (0 dz
L2t AAaSYAOA OKS &A NARGStly2 FfftQ2aaSNBFG2NB S
F ONE | @dziz2z Af GSYLI2Z RA 2a@SWLDIMIB> RA FylFfATT
Even iunderstanding whatfaildren feel looking at illustrated books is quite havtll Pfawvitys

canA Y & LJA NB 4 2 y RASYNI FAAYY | QIKAAEYR NaSS/Qtadza S 2 F O2f 2 dzNRE Q
unique mixture and motionfAA. VV., 1991)

13Artistic techniques employed by GtRDp&n ZavSel

~0SLH Yy vk @nSt SELSNRARYSYy(GSR ¢ Atirdaghduthis éareBriad¥ S NB
every time his choice was related to the message he wantadhfwess uporhis audience and

the feelings he wanted to recreate with pictures. He was a multifaceted personality also from
the technical point of view, who enriched his experience working in different fields and
exploring different techniques that then he also triéd mix to obtain new and unexpected
results.

Regarding the techniqueshe artist declared to hee used different materials and they are also
reported in cataloguesbut they have not been studied from a chemical point of view before.
One of the main purposes of this study is to analyse the materials and so to explore the
employed techniques, to confirm or not his indications. A better knowledge of the material will
be fundamental for understanding possible future degradation phenomena and planning the
best way for conservation.
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1.3.1 Xylography

His very first artistic production in Czechoslovakia when he was young, is characterized by the
study of thexylographic technique, that is the engraving on a wooden matrix, a technique that
he went on working with all along his life. In more than one of his later artworks, the signs of
his beginning with xylography are evident and also when he
does not employ that particular technigque, some traits in lines
drawing can be seen even if he smooths them with
watercolours. Severe, angular, basic signs with no exaggerated
decorations (Vigiakk019) Following his production, the series
Dies Irae(1962), the religious wings for calendars created
forthe/ I £ SYRFNR t | {0 YD6r-1968%5 &ntl the G 3 S y
Didictg @tcT 81®@( QS NB RA (i £ -FOB9 whicH R NJR
was commissioned by the Istituto Slovacco dei Santi Cirillo e
Metodio where Zal lived during his first period in Rome,
were created with the xylographic technique. He realized also
many depictions of the Virgin Mary with Jesus and one Pieta
_ . 0SisSSy GKS cnQa yR GKS ynQao
Figuel0L f f dZ2UNJF 82y . ~ . f oA = .
W o212 auwpandst OKAT RNBYQa o0221az UKAa uvexaKyAld
YR 61 GSND2 pe found, in particular irSterntaler(1969),Jacopo il giullare
(1991) (Figure 10) and some unpublished drawings for the botbk cammino con Di¢1996)
(Tonzig, 2011)
Regarding the technique, xylography is one of the most primitive qgdiefing techniques and the
images are carved into the surface of a block of wood, typically with gouges leaving the printing
parts level with the surface while removing the nprinting parts. Those areas that are cut away
carry no ink, while the detailat the surface level carry the ink to produce the print. To obtain the
print, the surface of the created matrix is covered with ink by rolling over it with axcomkred
roller, leaving the ink upon the flat surface but not in the mmmting areas (Wiliedia) Then, the
inked matrix is used for printing using a printing press or also by hand printing, depending on the
chosen support (stampaedintorni.itpo, this is a technique that requires very good manual skills
and abilities and confidence in working such a hard matevigi. @ag@dnstrated those hand
crafted abilities and the artworks created with that technique characterized the first part of his
artistic career, until B arrivedin Rome where he improved lity studying with professor Maccari
(AA.W., 1991)
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1.3.2 Oil pastels

In Rome, that so defined second period of his artistic career began when he was employed in the
animation studio of Gianini and Luzzati. %a\got a lesson from Lele Luzzaj]
about the colours and colourism typical of the Mediterranean world and '
the artists can play with lights (AA.VV., 1991; Vigiak, 20I8gre, he §
discovered the oil pastels and how they can be diluted with water, |
technique which he used for creating his illustrations throughitwt years,
for example forll Sale vale piu d€dh KLR68),| colori rubati(1972) andil e
ritorno di Ario(1974) (Figure11). Ol pastels are characterized by vibrar#=
colours which remind oil paintings. They are composed by pure po
pigments mixed with variable quantities of binders, like linseed oil or Wdx o

which lends to pastels mellowness that makes them particularly ada@tabl::ggeyl ! LGfogdZéo
RAFFSNBY U &dzLJLl2NIia yR ONBlFGAZ2Y RA 6 Mapemica & S
pastels, generally constituted by powder pigments mixed with minuscuic Lhaust:

amounts of organic binders like Arabic gum and a pulverized inhert white filler like calcium
carbonate o kaolin (metmuseum.org; Tenorio et al., 2019 _Umberto Boccioni), oil pastels contain

an oily binder in major quantity so they do not become dusty and they adhere excellently also on a
smooth surface, like a paper sheet and they are employed on suppodgfefent nature. The
artworks created with that technique are characterized by bright and pure colours and excellent
covering but they can be also used for creating shades diluting them with different solvents, such
as water oil or white spirit (staedtlerom; fila.it) Zav&! used to create his drawings diluting oil
pastels in order to recreate a result similar to watercoldbe(so callegastelli ad olio acquerellati

1.3.3 Watercolours

Related to this, the third phase & @njSt Qa
Il Pesee Magico artistic career is defined as the
.. watercolour phaseThe Czech artist was
) the first one to employ this artistic
technigque for creating illustrations for
OKA f RNB Yy @nha facto lere ahis
experimentations, illustrators used to

Fgue12¢ KS 0221 FyR 2yS$L27F LK employ other techniques, such as pure
YiEJoozghecnox gl 0SND2t treated or diluted pastels or tempera

(gouache). There was only one previous
case of a book illustrated using the watercolour technique which probably insiited tij& & 15
fagiano Gaetanavritten by Guido Rocca and illustrated by two young animators, Giulio Cingoli and
Giancarlo Carloni, edited by Mursia publishing in 184.VV., 1991; Tonzig, 201livio Sssi, one
of ol GnFNRGBAY Ra X a4l ARY a[ Q2LISNY RA /[ Xy @M&ohaS /| N
O2YyFTARFIG2 wX8 Ay dzy2 RSA y2ai NbropdSoNdi BaRnb (ato A y O
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f QF Olj dzZSNBf t 2 A y(AANV., 1991 TWE bobBSVAIS ertraoydndy ifidlovative from

I O02YLRaAGA2Y It |yR GSOKYAOIf LRAY(G 2F OASs
watercolours and Indian ink diluted with water for drawing birds and their feathers gave the
impression of embroidery decorations (AA.VV., 109

Zav&| went on discovering the world of colours and all the possible experimentations with
watercolours mixing it with all his others knowledges relative to artistic techniques iconography and
20 KSNJ I NI A adaQlin paytigutagzs yer@eded mhahy o Bsintod fadous illustrations
employing watercolours, that i$ pesce magic¢1964)(Figure1?), Vodnik(1970),] Qdzt G A Y2 | f
(1976),ll ponte dei bambinil977),La pentola magic§l978),La farfalla(1980),ll segreto delle erbe
magiche(1984),La citta dei fior(1987) andSotto la laguna di Venez{@987).In addition to this,

the usage of watercolours in combination with xylography is an interesting solutiodatmpo il
giullare (1991) and the unpublished illustrations fior cammino con Di¢l996), that contribute to
render the spatial depth of the drawn scenes.

About the technique, watercolour painting has a rich history and is cherished for its vibrant and
translucent qualities. From a compositional point of view, watercolour pigments are finely ground
powders that, when mixed with water, create a fluid mediuon painting. The pigments used for
watercolours can be inorganic, organic or synthetic and their source detesmaienly the colour

and hue, but also other properties, such as transparency, lightfastness and staining. Binders are
then present in waterclour formulation the most common is the Arabgumbut other resins can

be employed. Glycerin and honey are sometimes added, for example, to increase moisture
NBGSYGAz2y YR a2 AYLINRBGS GKS LI AyiQad o0SKI JA2d:
like texture and drying time and among the mosetramon, Ox gall or similar synthetic alternatives

can be found, a wetting agent that helps to reduce surface tension and imgrevlow of the paint

across the support. Other additives like phenol andauoan be added in order to prevent the
growth of mold or bacteria or also plasticizers and fillers, like kaolin or chalk to bulk up the volume
of the paint without adding more pigment (artpracticed.com; artchive.com)

1.3.4 Acrylic paint

g  The illustrations by Cingoli and Carloreonly the first
step of the new artistic phase, which can be defined as

& the artistic maturity of Za6f Q&4 LINRP RdzOG A2y X

! He added other inspirations and conditioning from his

education, such as the Italian iconography and colouristic

tradition that gave him the possibility to experiment with

another technique, that is acrylic colours. Acrylice ar
By W e vy composed by pigments suspended in acrylic polymers

Figure13L f f dza 1 NJ 2 2 y & £ ¥4 emulsion and plasticizers, silicone oils, defoamers,
LIS NFodaid#r o 0 = | ONB stabilizers, or metal soap (Izzo et al., 2Q14crylic

colours do not need specific thinner but simply water can be added like for watercolours, most of

them are waterbased but they become wateesistant when dry. Depending on how much the
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acrylic paint is diluted with water or modified with other mediums, the finished acrylic painting can
resemble a watercolour, a gouache, or an oil painting, or simply show its unique characteristics. The
appearance and other properties like flexibilityr@rdness of this type of painting can be modified
using acrylic mediums. In particular, acrylics are able to bond to many different surfaces and
mediums can be used to modifying their binding characteristics. Acrylic paint can be applied in thin
layer or vashes to create effects that remind watercolours and other wdi@sed mediums, or use

for building thick layers of paint. Differently to watercolours, even if also acrylic paints can be
thinned with water, it cannot be rehydrated once dry but it can belaal in layers, sometimes
diluted with water or acrylic medium to allow to the layers underneath to partially show through
(Izzo et al., 2014) (Fardi et al., 2Q01&crylic paint, then, tends to be very bright and that is one of
the most appreciated characteristics of this technique.

Za&| showed his appreciation for acrylic pairtycreating many illustrations for different books,
such adl sole perdutq1973)(Figure B), Il flauto del pastor€1978),Gesu Bambino Ruba{®988)

and some paintings on canvas which he realized for the contemporary art gatletio La Citta
GKFd KS F2dzyRSR Ay O2ftfl 02Nl A2y 6AGK |1 8f8yS
some portraits of his friends and many sketches of landscapes and ideas for his books.

1.3.5 Tempera coprente

Another artistic technique particularly appreciated by the Czech artist was the tempera technique,
that is often mentioned atempera coprenteThis definition sounds a little ambiguous since it could
probably refer to the gouache technique. The result appears to be similar to the one obtained with
tempera since they are both watdrased techniques but their formulations are different: gouache
paint contains pigments mixed with lead white or calcium carbofmsed white pigment and
Arabic gum or glue. Orh¢ other hand,
tempera paint is composed by pigments
mixed with organic binders like egwlk,
eggwhite, oil, casein or milk. During the
20" century, the definition oftempera
changed its original meaninlyis important
to highlight that during thel9" and 2@
centures there were many complex

mixtures of different binders that were
generically called temperg especially j
regarding the composition of colour tubes.

Figure 14 L f £ dza G NJ o 2 y[ IT Ny 2ra {liNaS

They may have been contained egg mixe e P . L >
T _ _ ¢ BNaFmeil SYLISNI  O2 LINBy
with fig milk, resins, gums or wax treated

with basic additivesOther mixtures containing milk, alone or with egg, oil and chalk, and casein,

that may have been mixed with gelaginglycerire and wax or with chalkln some cases, tempera
wasalso a mixture of animal glue, glycexiand water, like for the Italian painter Francesco Michetti
(Bensi, 2015)During the second half of the #@entury, there was a revival concerning the use of
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tempera technique but the main goal was to introduce tempera colour tubes like they did for oll
colours. One of the most vibrant environments at that time wa@mbhen, in Germany, and there,
many scientific researches were done in order to formulate the best artistic materials using an
industrial approach. The tempera colours formulated by the baron Adolf von Pereira in 1891 and
other industrial formulations propged by Richard Wurm, Hermann Neish, Franz Schonfeld and
Hermann Schmincke were displayed durngonference in Ninchen in 1893 and they are some of

the most famous attempts (Rinaldi, 2016) (Bensi, 2015). The numerous formulations for tempera
colours were proposed as a watsoluble alternative to oil colours and they seemed to be
particularly appreciated by artistsebause they tended to deteriorate less, even if the quality of
some of them, such as tempera Wurm, became worse throughout time and they showed their main
conservation problems like yellowing phenomena and the drying time. Some Italian painters, like
Cesae Laurenti and Pietro Fragiacomo noticed those prolsland they tried to solve them looking

for a better tempera formulation by themselves. In particular, Laurenti tried to patent his
formulation containing animal glue and Arabic gum. That was a common tendence, so many other
artists had their own tempera rgmes containing different ingredients like egg, Arabic gunohall;
vinegar, sugar. The painter Giorgio De Chirico had his own formula and so Mariano Fortuny y
Mandrazo, who had his factory specialized in producing tempera colour tubes and also in those
cases, tempera contained a mixture of oils, wax, resins and giy@inaldi, 2016). Considering all

of those facts, it is evident that the definition of tempera from a chemical point of view during the
19" and 20" centuries is quite complex and ambiguous.

Gouache technique substituted in many cases tempera, in particular during the second half of the
19" century for creating sketches for oil paintings and billboards. Even if gouache paint becomes
less bright after it dries, one of its most appreciated properties is that it could be work easily and
that was the reason why it was used in particular for dreatirawings for printing like posters. The
easy workability and the characteristic opacity are particularly appreciated for printing
reproducibility andhow they allow to realize artworks quickly (Pierozzi, 20Those peculiar
properties could have been appreciated by $has well and he employed the-salledtempera
coprentetechnique for creating illustrations for some of his boo&serntaler(1969),La nostra
meravigliosaTera (1971)(Figure 4), | colori rubati(1972),Gesu Bambino Ruba{@988) andin
cammino con Di¢1996).
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1.3.6 Indian ink and ecoline

Other two artistic techniques that Z&
experimented with were Indian ink and ecoline,
often diluted and treated like watercolours in
order to obtain a similar result. Inks were
traditionally composedf black pigments, like
carbon black or a ferritannate chargeransfer
complex formed between iron (lll) and catechol
(o L groups of tannins for IroGall inks, but in
R * | modern times, the formulation of inks is
extremely various as for pigments as for
Figue15L f f dza G NJ o 2 yb ZFyWR 2 ¢z binders. Other dyes are often added in order to
GMeyou change the shdes and so the organic binders
are various, such as Arabic gum or animal glue (Smith, 2009; Wikiged&yoot also can be mixed
with water to form a suspension and gelatin or resins like shellac can be added to make ink more
durable once dried. Z& used it for creating the illustrations fdfonno Tommas¢1983)(Figure
15), Nani e Giganti(1985) and the sketches for both of those books and for the storyboard of
[ Qdzf G A Y1®76). £ 0 S NP
On the other hand, Z&k created the sketches of the illustrations for the bad®&guendo la stella
(1967) using the ecoline that lend to the drawings a particular elegance. The ecoline are specific
liquid inks, also called liquid watercolours, but dyes and not pigments are present in their
formulation, mixed with Arabic gum as binder. Their colours\avel and bright and they can be
reworked with water also after they driedto obtain effects that are not comparable with
watercolours and they dry quite dgkly. For those characteristics, those inks are employed for
illustrations and comics, as well as in the architecture and design fields and the most common
technique is thevelatura from the lighter shades to the darker ones, the same employed for
watercolours. A paper support with a thick grammage is required and with specific characteristics
that allow to use the ecoline since they tend to corrode paper support easily (pennapédlit;
momarte.com)
¢t2 02y Of dzZRS> ~GSL* Yy %l @nSt RSY2yadNr SR (2 KU
ability to combine what he technically learnt from different experiences to create new unexpected
results. He was then aware of the characteristics and priogeiof the materials he used and he
wanted to experiment with new techniques, that is watercolour to trace a new perspective in the
world of illustration and his influence had a big impact on the younger illustrators from this point of
view as well.

Soqensi dal v, nexsi » soere u diwvons T b et dove alv baidrae, affacrirs abe foem walzseme, stmdrase mpanes fomds sereali

2. Case studies

In this study, seven drawings taken from different books and two paintings on canvas were selected
and analysed.
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In particularthe drawings were called:

T

Since,

01: a snowylandscape with mauve shades is represented and the only characters, a little girl
and a couple of red birds, are not located in the centre of the drawing but they have quite
small dimensions respectively to the natural elements.

02: the natural snowy landscape is the real protagonist of this drawing and the only character
is a little girl in red. She is the only element in a different colour that could be well
distinguishable to the background.

03: a blue hillis drawn in the centre of the paper sheet and a blue castle is located on the
top. The lines of the castle are in a bright reddish orange colour and a cloud is depicted as a
single brush in bright magenta. No characters are present in the scene.

04: this drawing is characterised by a dark palette, in particular green colour is mixed with
black. The scene is illuminated by white areas and the orange beard of one of the characters
Ad GKS YIFAY ONRIKG StSYSyid ¢ KA O#factedd drdi dzNB F
depictedon closeup.

05: the interior of a house is depicted and a woman is the only and main character of the
scene. A bright light ray divides the drawing in two parts and illuminates the dark colours of
which characterise the house.

ML1: this drawing is an overview of. Mark@ basilicain Venicefrom an upper point of view,
fA1S AdG0 A& ' O0ANRQA LRAYy(HD 2F OASgd ¢KS O2f
and the scene is delimited by algae, reminding sort of a landscape watket

M2: San Marco basilica is the maimaracter of this drawing and dominates the entire scene,
even if a group of small characters is present, as well. Algae enriched this scene as well,
reminding an undexater landscape also in this case. The colour palette is characterised by
green shades.

the paintings were called:

D1 this painting is characterised by rouadd rectangulageometrical forms, smaller and
bigger, depicted with white, brown and ochre colours.

D2 geometrical forms are the main elements of this paintamgl the artist experimented
with rectangularand roundforms in this caseas well The colour palette is characterised by
white, brown and ochre colours

The selection of the different drawings was based on

T

different conservative conditiondn fact,the drawings 01, 02, 03, 04, 05 and the paintings

5M YR 5H NB O2yaSNBIFGSR Ay (KS | NOKA@S |
since the drawings M1 and M2 are exposed in the main room of the museum

the variabilityof the colour palette employed by the artist

different artistic techniquess declared by the artist or reported in the label or catalogues

In fact, the drawings 01, 02, 05, M1 and M2 were created by meatesrgdera coprente
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probably gouache; the drawing 03 by oil pastels diluted with water and the two paintings D1
and D2 by acrylic paint.
Finally, the intention was also to retrace the compositional and stylistic path of the Czech artist
choosing drawings and paints from different periods of his artistic career and connecting them with
the different techniques he experimented with.

2.1 Original drawings of i llustrated books for children

Regarding the mainysposes of ttis study, some drawings from different books illustratedzs&|

were selectedThis section focuses on presenting@ewview of those books in order tanderstand

the main topics of them. As already underlined previously&dvQa 06221 a KI @S | f
educational message and understanding it is fundamental for contextualizing the use of some colour
palette and the chosen techniquer obtaining particular effets.

All the case studies come from a specific series of illustrations. The only drawing for which it was
not possible to understand from which book it comes from, was drawing 04.

Measure: 5,00 x50,00 cm
Drawing 04 is conserved in the archive-oil S L} ya dzit $dg\ f
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2.1.1 Drawing 01 and drawing 02 from Sterntaler (1969)

Measure: 34,70 x 49,50 cm
Drawing 01 is conserved in the archive-oil S L} ya dzit $dg\ f

A

dZNBY cohpZpn E mpZnn OY
2y 488 Ra deyPDdiBS || NOKA GS
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Sterntaler(Pioggia di StellgFigure 16A & GKS f 1 ad 06221 2
by the Patmospublishe from Disseldorf The story is based on the

original tale written by Grimnbrothersand it is about a poor little girl,

an orphan without a houseyho decided to give everything she had to

other people poorer than her until she had nothing more. At that

| moment, suddenly a star rain covered her with light, a symbol of the

: divine Providence that will protect her for the rest of her lifEhe main

- topic of the story ighe importance of giving to thethers and be able

to give themselves to the others, a particularly important message for

La pioggia di stelle  the artist.
Figure 16/ 2 @S NJ 2 7 72t @dg&died to set the tale during a perpetual winter andused the
{ G S NI6 dnipic Spno tempera coprente(probably gouache) technique and the xilographic

effects for the illustrations in order to recreate successfully the ideaiofer landscapes and the
consistency of snow with all the shades and shad¢Wenzig, 201 fondazionezavrel.it)The
tempera allowed him tgull the snowy ambience and the sky and stars perfectly together, so the
final effectresults to be harmoniand functional for the topic.
Drawings 01 and 02 were part of the illustrations from this book.

2.1.2 Drawing 03 from | | Sale val €968 2 del | 60r o

Measure: 34,50 x 47,00 cm
5N} 6Ay3 no Aa O2yadSIaSR deyPDdi&S | NOKA GBS
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LE {+FfS @I {S8le itBetter tRa8 GOFigURR 1] was
published in 1968 bythe Nofd dzZR + SNA | 3 LJdzo f A & || wule
¢tKS 06221 Aa olFasSRrR 2y | LJ2LJz | :ﬁi?f:f:
create only the illustrations but he also wrote the text. The main to

of this story is the importance of loy¢he purer simpler and sincere
form of love that is most precious then all the possibiaterialistic
treasures in the earth. This message, related to the intimate feeli
and affection, is highlighted also by the choice to change the nam
the princesavho was the main charact& N2 Y a | NHzO{ I A
ytYS 2F %I gnSt Qa e2dzy3ISNI aA& fgeiy 248N sat b Y
protagonist of his book. Lt {ItS gt

omMmdcyd

y OK I ¢
ANE

The artist chose to create the illustrations with oil pastels technique
that allowed him toplay with vibrant and vivid colours,cear resultthat he learnt the lessons of
his Italian Mastet_eleLuzzat(Tonzig, 201)L(mangialibri.con.

Drawing 03wvas selected fromhe series of illustrations of this book.

2.1.3 Drawing M1 and drawing M2 from Un sogno a Venezia (1974)

5N} gAYy 3 am -AWES HEY I g6 ty
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5N} 6 Ay 3 aHn -ABS LSEaxizSFiE6ify

The first edition of the bookin sogno a Venez{@enedig Morgeh
(Figure 18 was publishedn Germanby the Bohem Press publisher
from Zurichand thenin Italian by the GraficheAZ publisher from
Verona, both in 1974The project, including illustrations and text, was
totally th2 dzZ3 K ' yR AYy@SYiSR o0& %l @njSt
exposed at the Metropolitan Museum in New Yofke artist received
| GKS LINAT S Gt NAY2 t NBYAZ2 9dzNRLIS2

+ SNHSNA 2 ¢ T2 NJThe &t&y takes dlace ih Yenieedyddsd
suspended in a dimension betwethre real world and a dreamlike one
The main intention of the artist is to focus the attention of treaders
on the conservation of the cultural heritage of Venice and to consider
Figure 18 Cover of the book Un It @lso from an ecological point of vigionzig, 2011)

sognoavenezia 0 M MT N The artist chose to create the illustrations by means of acrylic

technique in order to recreate the feelings givéy water and by such a unique city like Venice.
The vibrant colours of acrylic paint alledhim to reproduce thdright shades and the transparency
of a water ambiencand also the idea of a suspended world.
Drawing M1 and M2 ere part of the illustrations from this book.

Un sogno a Venezia
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2.1.4 Drawing 05 from In cammino con Dio (1996)

a

5NFgAy3a np A
The main topic of the boolk cammino con Di@Figure 19, edited by S
the Bohem Press publisher from ZiriolL996 isthe religious theme " — ' m:w
0KI Wl & nj Sf 022 1 A Yl] 2 02 Yy aA RS In l.."cll"l."lll'lil‘l() con Dﬂio
This booKocuses orthe most important episodes from the Old an

New Testament in an original way thanks also to the text written [
Regine Schindler, a famous Protestant theologian. ‘
vl GnjSt OK2a$ (g2 deadFtiedisBarins, e[
is xylograplc engraves coloured with watercolours (mostly n¢ ¢
edited) and tempera technique, which allowed him to play wi
washes of different colosrand createan effective colourful result. It Figure 19/ 2 SNJ 2 FLy
is possible to recognize differergferences to other artistic artworks Ob YYAyz omzhpe

by famous painters, such &enri Rousseau, Gustave Klimt and the Babel Tower by Pieter Bruegel

and the composition of the scenesminds thelzl @njSt Q& S E LIS NA 8nyd BeSleghcit
with Lele LuzzafiTonzig, 2011)
Drawing 05 was selectdcom the illustrations created for this book.
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2.2 Paintings on canvas D1 and D2

tFAyoay3d 5m Ad O2y4sS8 R deyPdi®S | NOKA 8

tFAyeayd 5 Ad O2y4s S8R deyPdiBS | NOKA S
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Higa. R 0 S L} y experirgeni&df with different techniques and supports
(] - along his artistic career and he creat@do some paintings on canvas, in
. LJ NI A Odzf | NJ R dzNJXRgidre 20.Risat perioddairespoydR T 1 Q
. to the opening of the art gallengtudioLa Citta which he decided to
| found together with his friend and colleague Hélene De Franichis
Verona in 1968%| @dij&cted personally the gallery for a very short
period of time, until the spring 1969 when he decided to leave the
direction only to his colleagyen order to focus his attention on the
creation of his new house in Rugolo di Sarmelethe beginning, the
gallery treated with exhibition®f artworks by Lucio Fontana, Piero
Dorazio, Mario Schifano and Gianni Colombo and focusing on the
: Minimalism and thePittura Analiticaf I 4§ SNE RdzNfaying G KS
Figrre(ﬁzoNfﬁllf 7\7\ V([DQQ/Z‘J?Y f attention to the international artistic horizon (Toigz 2011)
%l @njSt ONXB I (a&yWic pdintingsSoNJaBvias WitHF abstract
subjects in that period (like the paintifigQ L y Paehd/hié peihted also the poster in the same style
for an exhibitionat the gallery in 197{Tonzig, 2011)
Paintings D1 and D2 were the only two paintings on canvas which were taken into consideration
and that could have been creatéd such a context.

2.3 Paint ed mock -ups

In order to obtain clearer information about the binders contained into the artistic materials used
by %I ¢ mj Sefies omockup painted imswere prepared in laboratory considering the declared
artistic technigue employed by the artist. Taking into consideration the colour palette of the
selected artworks as well, tempera/gouache and watercolours paiotkups were painted on
different paper support, with a preparatory layer of acrylic chalk and without it, in order to
understand if the probable presence of a preparation could have an influence on the analysis.

The paper sheets, branded Winsor & Newton, used as support were specific for watercolours, with
A3 size and a cold press, acid free and containing 25% cotton in compdsigjore21a). The acrylic

chalk employed for the preparatory layer, branded Lefranc & Bourgeois, was a mayeiowing
universal primer that could be applied directly on all porous substrates such as canvas and paper
(Figure21b). It dries in 30 minutes and can be sanded after drying, it is ready to use and cannot be
diluted or mixedwith turpentine or oil paint.
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Figure21 FY LJF LISNJ 8KSSG& dzASR a4 & dzZavRNKES TR ANDNEO s §AI §i
1 &SN

The chosen tempera/gouache paints were made by different brands, from therajassional to

more professional ones: Giott@italy), Carioca(ltaly), Maimeri (Italy), Talens(Netherlands)and
Ferrario(ltaly). On the other hand, the watercolour paints were by only one brand, that is Winsor &
Newton(UK) The colour palette included green, blue, yellow, red, magenta, brown, black and white
shades, which pigment composition was declared only for Maimeri, Talens and Winsor & Newton.

A complete list of the employed paints is presented able land the paint coats on paper support

are presented irFigure22. All of those paints are recent, the only exception is the gold cdbwar

03808 CSNNINRAR2 /2f2NE 6KAOK O2dxZ R 0S RIFIGSR ol O
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Technique
Tempera
Tempera
Tempera
Tempera
Tempera
Gouache
Gouache
Tempera
Gouache
Tempera
Tempera
Tempera
Gouache
Gouache
Tempera
Tempera
Tempera
Tempera
Gouache
Tempera
Tempera
Tempera
Tempera
Tempera
Tempera
Tempera
Tempera
Tempera
Tempera
Tempera
Tempera
Gouache
Gouache
Tempera
Gouache
Gouache
Tempera
Gouache
Tempera
Tempera
Gouache

Watercolour
Watercolour
Watercolour
Watercolour
Watercolour
Watercolour
Watercolour
Watercolour
Watercolour
Watercolour
Watercolour
Watercolour
Watercolour

Watercolour
Watercolour
Watercolour
Watercolour
Watercolour
Watercolour
Watercolour

Brand
Carioca
Carioca
Giotto
Giotto
Giotto
Maimeri
Maimeri
Giotto
Talens
Carioca
Giotto
Giotto
Maimeri
Maimeri
Carioca
Giotto
Giotto
Giotto
Talens
Maimeri
Ferrario Color
Giotto
Giotto
Carioca
Maimeri
Maimeri
Giotto
Giotto
Giotto
Carioca
Giotto
Maimeri
Maimeri
Ferrario
Maimeri
Talens
Giotto
Maimeri
Giotto
Carioca
Maimeri
Winsor & Newton
Winsor & Newton
Winsor & Newton
Winsor & Newton
Winsor &Newton
Winsor & Newton
Winsor & Newton
Winsor & Newton
Winsor & Newton
Winsor &Newton
Winsor & Newton
Winsor & Newton
Winsor & Newton

Winsor & Newton
Winsor & Newton
Winsor & Newton
Winsor & Newton
Winsor & Newton
Winsor &Newton
Winsor & Newton

Name and Colour
Verde Brillante 12
Verde Veronese 13
Verde Cinabro 11
Verde 12
Verde Paolo Veronese 13
Verde Oliva 331
Verde Vescica 338
Verde Smeraldo 14
Verde Smeraldo 616
Celeste 15
Cyan 15
Blu Oltremare 17
Blu Oltremare 392 (PB29)
Ceruleo imit. 415
Giallo Primario 3
Giallo Primario 02
GialloLimone 03
Ocra Gialla 21
Yellow 200
Ocra Gialla 131
Oro 038
Rosso Carminio 09
Rosso Scarlatto 08
Arancione 5
Ocra Rossa 191
Rosso di Cadmio imit. 223
Rosa 06
Magenta 10
Violetto 19
Magenta 9
Terra diSiena Naturale 20
Terra di Siena Naturale 161
Terra di Siena Bruciata 278
Ocra Naturale 09
¢ SNNI RQhYo NI
Raw Umber 408
Bianco 01
Bianco di Titanio 018
Ivory Black 24
Nero 24
Nero 530
Terra Verde 637
Chromium Oxide 459
Cobalt Blue 178
Cerulean Blue 137
Ultramarine Blue; Green shade 667
Cadmium Yellow 108
Indian Yellow 319
Naples Yellow 422
Yellow Ochre 744
Alizarin Crimson 004
Cadmium Red 094
Indian Red 317
Permanent Carmine 479
(Quinacridone Pyrrolidone)
RawUmber 554
Vandyke Brown 676
Venetian Red 678
Sepia 609
Lamp Black 337
Ivory Black 331
Mars Black 386

Color Index(if known)

PG17, PY42
PG8

PG7

PY74, PO67
PY42

PR101
PR112, PR145

PY42, PY83
PR101, PBk11

PY42, PR101, PBKk11, PBI

PBk6, PY42, PO67

PW6

PBk1
PG23PG18, PB28
PG17
PB28
PB35
PB29
PY35, PO20
PO62, PY139
PW6, PBr24
PY43
PR83
PR108
PR101

PBr7
PR101, PBk6
PR101
PBk6, PR101
PBk6/7
PBk9
PBk11

Table1¢ S Y LIS NJ «k[3y2 Rizl OIKBSIND ¢ Gz ERD |
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Other series of paintnockups previously prepared in laboratory were taken into consideration for
different binders useful for the comparison and investigation. A series was paintedofevmus
published study (Izzo et al., 2014; Pinton, 2012) and they contained acrylic, vinylic or oil binders.
Those paint replicas date back to 2011/2012, so they are more than ten years old. They were painted
on Jesol tela&canvas made of cotton, already prepared with a preparation made of acrylic chalk.
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Another series contained Arabic gum as bindeg(re23a) and in the last series, different replicas
were done with different combinations with acrylic, oil, vinytiam Arabicbinders with different
dyes Figure23b). InTable 2 a complete list of paint coats and binders is presented. Those paints
are quite recent as well, but the precise years were not known. The paint replicas conggmng

Arabicwere painted on a paper support; on the other hand, the other series containing different
binders was painted on canvas.
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Figure23t | BWR @yL&E2 y G AYAy 30! NYRABATENBF G O2Yo
GAyet A0z od NI & AOA EARANI
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Binder
Acrylic
Acrylic
Acrylic
Vinylic
Vinylic
Vinylic
Oil
Oil

Gum Arabic
Gum Arabic
Gum Arabic
Gum Arabic
Gum Arabic
Gum Arabic
Acrylic
Watercolour
Vinylic
Acrylic
Qil
Acrylic
Vinylic
Acrylic
Watercolour
Watercolour
Watercolour
Qil
Qil
Egg yolk + linseed oil

Table 2 a 2 @¥LJa

Il. Diagnostic Survey

Brand

Liquitex (Heavy Body)

Liquitex (Heavy Body)

Liquitex (Heavy Body)
Lefranc & Bourgeois (Flasche)
Lefranc & Bourgeois (Flasche)
Lefranc & Bourgeois (Flasche)
Winsor & Newton (Winton)
Winsor & Newton (Winton)

Kremer
Kremer
Kremer
Kremer
Kremer
Kremer
Liquitex

Winsor & Newton
Liquitex
Lefranc & Bourgeoig-lasche)
Maimeri

3. Material s and Methods

O2y il AyAy3

Colour
Verde ossido di cromo 166
Bianco di Titanio 432
Giallo medio azo 412
Verde ossido di cromo 542
Bianco 001
Giallo Senegal (primario) 195
Ossido di cromo 31
Giallo di cadmio Limone
(imitazione) 7
White
Yellow
Blue
Green
Red
Yellow
Cadmium Red
Cerulean Blue
Ultramarine Blue
Red + Blue
Prussian Blue
Cerulean Blue
Verramor Green
Phthalo Green
Sap Green
Veridian Green

Cerulean Blue Yeridian Green

Vermillion Red
Blue + Red
FeOs

Color Index(if known)
PG17
PW6
PY74 LF
PG17
PW5PW6
PY74
PG17
PY3PY4

PWG6
PY35
PB29

PG7
PV19
PY154

F ONEE AZ QAY

This study started with theelection of representative measure points of the artworks and then an
analytical analysis was conducted by means of different methadat is digital imaging,
microscopy, Raman Spectroscopy and FORS. Some samples were also taken and analysed with
microscopy and Micr&kaman Spectroscopy. The main goal was to identify the matepigiments

as well as bindergmployed by{ (i S L3t y an#:tryi@dqi& dnderstand if the declaredaterials
correspondedo the effective colourdrom a compositional point ofiew. In order to do that, a

series ofpaint coats, whose composition was known, was selected and analysed withdf@RS
compared with the analytical results of measure points.

3.1 Diagnostic techniques

In this section, the employed diagnostic techniques are going to be presented. The chosen approach
was adopted thinking mainly to a nanvasive or at least micro invasive analysis since the artworks

g SNByYy Qi

Y 2 ABAGG 12 NAYH R

UaKISNJF | O S a

gSNBYy Qi LI

NI A O dzt
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3.1.1 Technical photography

Imaging technology has emerged as a crucial tool in the realm of art conservation and restoration,
since it allows to delve deep into the intricacies of artworks and so safeguard them for future
generations. Highesolution scanning and imaging systems vile conservators with a nen
AYyOlLargsS YSIya G2 addzReé 'yR R20dzyYSyid +y | Nlhg2
baseline to monitor changes over time, enabling early detection of deterioration or darmeiget,

Gra ¢Sttt a REORARAYHE EBKSIRBRYF2N] I GAarAofS fA:
AYF2NNIEGAZ2Y 6AGK | 3ISYSNrf @AS¢e 2F GKS NI g2N
for the recording of surface details such as texture and cracking; this processedete as
GFy3aSyaalrt 2N NI |CasfirBand Griddidi) 20Raifeaied iRddging dpravide 6
information regarding underdrawings pentimentj hidden layer®r alterations on the other hand,

L+ FTEd2NBaoOSyO0S LK2 i mdéghardidl the sirtateycoatih§syvarhidhdsthat A y
have been applied over the years, as well as indicate the presenceldf in y (iCanihdadd 0
Grimaldi, 2023 Additionally, it Hows an overview on artistic materials like specific pigments or
binders(de la Rie, 198). In conclusion, technical photographgveals to be a significant tool to
SYLIR2GSNI O2yaSNBIFG2NR S6AGK RSGIFAT SR anyisefhlFoK G a
GNF O1Qa Iy IINIAaGQa Sg@2f dzii A 2 drtists griReri@BSy | GG NA 6

Digital imaging of thetudieddrawings and the paintings was carried out in raking and normal light
and then examined using a stereomicroscoplee images of two paintings were then carried out in
transmitted light as welllmages were taken using a digital camé&amsung NX500 28.2Mpx
1:2.8/28.Visible images were captured with the Visible filtaryll 390700 nm; on the other hand,
infrared images wre captured withthe IR filters at 720 nm, 850 nm and 950 amd UV images
were capturedusing UV filtersA standard colourcheckerite Pantone classic mini was employed
as well.Images in UV light were also taken in specific dark conditions.

The images were torturedsingPhotoPad software.

3.1.2 Microscopy

The surfaceand microscopic details and featured the artworks vere observed andvisually
characterized using a DINOTE AM4113T portable microscope, as in normal light as in UVTtight.
five samples collected from only the drawings MO an2 were observed using a stereomicroscope
at 10x, 20x and 40x magnifications.

The microscopic images were tortured uskigptoPad software.

3.1.3 Hyperspectral imaging

G¢KS LI aid FTS¢ eSIFNBR KI@S aSSy | GNBYSyYyR2dza N
techniques, which are imaging techniques with a sufficient number of channels to provide a
complete spectrum for each pixel. In the visible range, the reflectapeetsim can be used to

identify pigments and colorants, particularly when they are used pure in thick layers as is the case
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AY AftdzYAYFdSR YI ydzZAiONRLIGAE ORS +*#A3JdzSNAS Si |
GKS |ylrtéeaara NBadzZdGta G2 0SS Y2NB 02YLX SEo Ly
superimposed on other layers and overlaid by a vagisho RS + A 3dzSNRA S Stie | £ &2
nearinfrared range, the element of great interest is the possibility to identify the binder, since
GOAONT GA2ya 2F OFINb2yef 2NJ I YARS 3INPAzLERS00l 8442
Y'Y NI (sed/fderie et al., 2020The hyperspectral imagirgjlows toacquire simultaneously
high-resolution images and reflectance spectinat are characteristics of the analysed materials.

The images were acquired throughout a contactless sthe.hyperspectral imaging, applied in the
range between 400 nm anti0O0 nm, allows to analyse pigments and materials from a spectro
colorimetric point of viewand so to acquire information about artistic materials and layers or
drawings under the surfac@hespectra for each pixel of the drawings and the two paintings were
acquired in normal and UV light usingartable pushbroom Camera Specim 1Q. Sltiamera can
acquire images in the range betwed®0 nm and 1000 nrifVisNIR sensor 512x512px, 204 spectral
bands, with spectral resolution FWVH 3 nm) The gusiom technology assures the alignment
between acquired pixels and spectral data.

The acquiredectra wereprocessedisingPredicter& software.

3.1.4 Fiber Optics Refl ectance Spectroscopy (FORS)

Reflectance Spectroscopy isell-establishedechnique used for theharacterization of paints and
pigments This is a noiinvasive technique which provides useful data for the identification of
pigmentsg by correlating a sample spectrum to a suitable dagse- and for the analysis of colour
changeson paintings and provides information that permits recognition of the spectral features of
pigments(spectradb.ifac.cnrith RRAGA 2y Ff €8x Al A& dzASTdzZ F2N &
products and the statusf-K S| £ G K 2 F 2 0 2 3003 éRéfleatanck €pecfrascdpy®el | f @
GAaAAOES NBIA2Y ¢l a |LIWXASR (2 GKS aiddzRe 27F LI
FYR aFNRY G(GKS 06S3IAYyYyAYy3a 2F GKS 9AIKIASAZ LRNI
that operate in the visible and near infrared fe@ y &4 KI @S ©6S8SSy SEGS
(spectradb.ifac.cnr.itfFORS apparatus can be transported and used for collecting spestraand

Gl fFNBS ydzYoSNI 2F &aLISOGNY} OFy 06S NBO2MIRSRI 2
RFGFY 6KAOK Aa dzaS¥dz F2N) GKS ARSYWA FAOFGAz2Y

The reflectance spectra of the surface of the artworks were acquirechégns of the portable
spectroradiometer FieldSpec 4 SRis instrument is composed withbundle offiber optics (non
removable, 1,5 m lenght, field efew 25°)and different accessories that allow contactless analysis
as well.The reflectance spectra wemmllected in the spectral region between 350 nm and 2500 nm
with a spectral resolution of 3 nm at 700 nm and 10 nm at 12000 nm. It is provided with
detector VNIR: Photodiodo Axy.
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The acquired spectra werprocessedusing Origin98 (2018) software The identification of
pigments as well as binders washaved through a&comparison with FORS spectra from published
and online databases.

3.1.5 Raman Spectroscopy

Raman Spectroscopywas employed for the identification of dyes and pigments. It has been
proposed that it is the ideal technique for the identification of materials used on works of art
because it iwery reliable, sensitive, specific, ndestructive and can be applied in situ, therefore
avoiding any sampling and any damage to the object under examination (Burgio and Clark, 2001)
Raman spectroscopy is @&xcellent for the characterisation of paintings and it has been used to
examine easel, panel and wall paintings, as reported by Burgio and Clark []. Even if the study of
synthetic organic pigments is more problematic, since a large number fc@0tury organic
pigments produce strong fluorescence and weaker spectra, there are suitable databases for their
identification (Burgio and Clark, 200Caggiani et al., 201&cherrer et al., 2009Yhis technique

was used also for identifying pigments and dyesllminated manuscripts and to study inks on
documents (Stuart, 2007).

The analysisvas carried out using portable Raman handled spectrometer BRAVO Bruwieich

has double lasgat 758 nm and 852 nijthat work simultaneouslySpecifically, the firdaser allows

to acquire Raman spectra in tifi@gerprintregion, since the second one focuses on the CH region.
The laser poweis overl00mW for both.This instrumenthas small dimensions, is manageadtel
lightweight and can work in contactless mode, so it allows to perform analysis without damaging
the surfacesThe laser power can lreduced, so it does not damage the material as \idle Raman
spectrawere collectedn the spectral regiorfrom 170 cm' to 3200 en? with a spectral resolution

of 3 cm’. The acquisition time was between 1s and 40s

The data wereprocessedusing Omnic® software. The identification of pigments was achieved
through a comparison with Raman spectra from published onlinedatabases.

3.1.6 Fourier Transform Infrared spectroscopy i1 Attenuated Total Reflectance (FTIR i ATR)

Infrared spectroscopy utilisemfrared radiation to cause excitation of vibrations of bonds in
molecules. This type of spectroscopy is widely used and can be afiphe@nge of material types

in conservation (Stuart, 2007.2 NS 2 GSNE aNBFf SOGI yOS (GSOKYAIl dzS:
destruction of the samplaeneeds to be avoided or when the surface properties are of interest.
Attenuated Total Reflectance (ATR) spectroscopy utilises the phenomenon of total internal
NEFf SOGA2Y ¢ FTORE ATdRis Ridipbyed for ihe éhd@ractzation of both organic and
inorganic paint components, that is the binder, pigments and inorganic fillers and exteimders
paintingsand it reveals to be particularly useful for studying modern and emporary art and
materials(Fardi et al., 2018Papliaka et al., 2010).
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FTIR; ATR waperformed onfive samples collected from two of the selected drawings (M1 and
M2) and another one from an unknown drawing. Tdralysis was carrieout usinga FTIR; ATR
Alpha 1l Brukemstrument equipped with Diamond ATR crystal. The spectra were acquired by 48
scans with a resolution of 4 cmThe spectra were collected in the spectral region f&56 cm' to

4000 cm’. The measurement time was > 60s.

The data were acquired usif@mnic® software.Published and onlindatabases and information
from previous publications were used for the interpretation of the spectra.

3.1.7 Statistical Methods

The results obtained frolfOR%nalysiswere subjeced to multivariate statistical analysisthat is
principal component analysi@CA. That was a useful tool tdiscriminate between different
supposed binders and colourants and so to confirm or not the composition of artistic materials
employed by{ G S L3}t Yin the s@legtBd drawings.

Principal Component Analysis (PCA)Yhs most widespreadtechnique used to reduce the
RAYSyaArzyltAaGe 2F YdzZ GAGFNARIFGS RIEGF&aASGad { LIS
amount of information in the dat& KA f S LINBaSNWAYy3 |4 YdzOK 2F @K
(Guptaetal.,, 2023)nfact,dt /! ASYSNI GSa ySg dzprindphhdmpohentS R G
through a process of linear transformations of original data structliteese new variables are
orthogonal and comes out of eigenvecs and eigenvalues of the covariance matrix of the data.
9AISYPBSOUu2NE NBLINSASY(Gd (GKS RANBOGA2Y 2F I NBHS
FNE YSIFadaNBE 2F GFNAIFYyOS o6& SI OK SANBESWidSwal 2 NJ A
PCA is to describe the data variance by constructing a set of new orthogonal features, called
principal components (PCs), that are a linear combinafioh (G KS RFGF @FNAIFo6f S
describes a part of the data variance not explained by the previnas (Daszykowski et la., 2007)

The original data matriX is firstly decomposed by PCA and then is replaced by thealéed
covariance matrixthat is composed witlscorevectorsT and loadingsectorsP. Mathematically,

the covariance can be expressed as:

X=TP
T has as many rows as the original data matrix, then P have as many columns as the original data
matrix. The number of columns in the matrix T equals the number of rows in the matrix P (Gupta et

al, 2023) (Bro and Smilde, 2014)

The FORS spectra of the measure points and gaimhockups were processedusing CAP
software.
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4. Results and Discussion

The results of the noimvasive diagnostic campaign are discussed in this section. Seven original
drawings and two paintings on canvas were taken into consideration and analysed by means of
technical photography (Vig IR ¢ UV ranges), hyperspesctral imagi FORS and Raman
Spectroscopy. In addition, five samples from two drawings (M1 and M2) were collected and studied
using microscopy, micrg Raman Spectroscopy and FEIRTR in order to obtain more specific
information about the materials. FinallfOR&nalysis was performed on a series of different paint
replica and the results were compared to the ones obtained for the case studies, in order to
investigate the binder composition, in particular, and implement the online and published
databases. A statisal analysis of the data was performed as well, for obtaining clearer information
about the binders and so the artistic technique employed by the artist.

4.1 Technical photography

Ly GKAa a4S0Oe2y (GKS @Aradaft lylfteara 2F (KS &St
GSNBE dzaSR Ay 2NRSNI (G2 O2ftSO0G AYyTFT2NNIoa2y | 02dz
Ly LJ NBIGezA 8 NRF Y@BSE gSNBSdzZAKE GR AYVVSRIAAAINFI OS 3
RAGSNBY G o1 @St SyadkK Nry3aSa OFly KStLI Ayid2 GKS

FYR G2 3AFAY AYyTF2NXlo2y |fad2 2y (GKS YFGSNRIT a
O2YLkRyaAaey2R a2 GKS LINBA&Sy ORBedRyT LI N/BKOSE 6 i Ko (R BIA 3 Y
AYF3AY3I gSNB LISNF2NX¥SR Ay 2NRSNLISY oSINKIF @A VA &
ARSI |062dzi GKS yIFddz2NE 2F GKS LIAIYSyida I wR dzyR
0KS A@zNFSIISNRA Y I ISWBAYIHISYS KB &AYy I RAGSNBY

G2 OKIy3aS GKS 41 @StSyadK FyR LISNF2NX¥Ay3d (KS
g @St SYy3aGK 4G GKS bLw NBIAdzZY 2F aLISORNORAET GRYLIS
2F AYIF3AS HI10) ddxaaSAFadZy (2 SOFfdz2 0S GKS L2aairot
dzy RSN1LJ Ayeay3dad | 26SOSNE y20 it LAIAYSyida OFy

CKS AyalLlSoOez2y 2F (KS LAOG2NRAIFE &Adz2NFIFOS 41 & R?2
G2 RAGSNBYG Nry3aSa 2F (KS aLISOGNMYzyE GKIFG Aa
d0dzReAY3a GKS O2yaSNDlIo2WeayRAISYy2T LR2RE A S AzEIF 1404
LIKSY 2YSyIOljdZANRY 3 Y2NB &ALISOAUO AYyF2NXla2y |0
O2yaSNBI a2y alGlFdSo

hy GKS 20KSNJ KFYRXZ N}I{Ay3a fA3IKG FYR GNXYavYaAgs
RAGSNBY G f1F@SNE ORIVILREA yiEA HKE AdIRA @RYH DS HtKES2
' YRSTSQRaIAE dzaASFdzZ (G2 20aSNBBS YR RAUGSNByYyasl (S
GKAOTSN) GKFIYy 20KSNJ INBlFra FTyR a2 aiddReiAy3da (K
¢CNYYAYAGSR fAIKG FylLfteara ol & LISNF2NXYSR 2yt e

G2 0SS Y2NB yRYy HZNFIdaZ ST 2INI G KS Ay@Sasdlezy 27F
AYF2NXEFo2y F062dzi GKS LINBLI Nl a2y YR LAOG2NRI f
LI2dAe02yYSR 0SKAYR (KS LI Ayey3daod
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The results obtained by means of hyperspectral camae presented. Hyperspectrainaging
Fff2ga (2 NBO2NR aAydz FyS2dzate aLISOG NI f YR
camera used for that measurement acquirekigh-resolution image in which each pixel contains
spectral information. It is possible to select a pixel, visualize reflectance spectra and compare it and
group it with similar spectra that are acquired. In this way, it is possible to compare a siegltedel

spot with a group of comparable spectra acquired, highlighting areas where there are similarities.
Regarding the artworks, this analysis is useful to visualise the similarities of reflectance spectra
related to the nature of the employed pigmentsayes. The similarity could be probably due to the
presence of the same pigment or a mixture of pigmeénts

4.1.1 Drawing 01 and drawing 02 from the book Sterntaler (1969)

Figure 25 a: Front of drawing 02; b: Back of drawing 02
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Figure 26 a: Raking light on drawing 01; b: Detail of raking light on drawing 02
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Figure 27 UV light on drawing 01 Figure 28 IR light at 850 nm on drawing 01
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Figure 29 a,b,c: Details of pictorial layer of drawing 01 obtained with DINO in Vis

Figure 30 a: Details of pictorial layer of drawing 01; b, c: Details of pictorial layer of drawing 02
obtained with DINO in Vis

Figure 31 a, b: Details of pictorial layer of drawing 02 obtained with DINO in Vis; c: Details of pictorial
layer of drawing 02 obtained with DINO in UV
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Figure 32 Hyperspectral image of pentimenti on drawing 01
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Figure 33 Hyperspectral image of white areas on drawing 02
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Figure 34 Hyperspectral image of white background on drawing 01
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Figure 35 Hyperspectral image of blue areas on drawing 02

4.1.2 Drawing 03 from the book

val €198) 2 del | 60r o0

Figure 36 a: Front of drawing 03; b: Back of drawing 03
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Figure 37 Details of UV light on drawing 03
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Figure 38 IR light at 720 nm on drawing 03
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Figure 39 a: Details of pictorial layer of drawing 03 obtained with DINO in Vis; b, c: Details of
pictorial layer of drawing 03 obtained with DINO in UV
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Figure 40 a: Hyperspectral image of blue hills; b: Hyperspectral image of blue trees on drawing 03
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4.1.3 Drawing 04

S B i

Figure 41 a: Front of drawing 04; b: Back of drawing 04
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Figure 42 UV light on drawing 04

Figure 43 a, b, c: Details of pictorial layer of drawing 04 obtained with DINO in Vis
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Figure 45 Hyperspectral image of green areas on drawing 04
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4.1.4 Drawing 05 from the book In cammino con Dio (1996)

Figure 46 a: Front of drawing 05; b: Back of drawing 05

Drawing 05 Figure46) from the bookin cammino con Di@l996) shows good conservative state
and no evidene of degradation processesas observedOnly on the left side, a yellow trace is
present in the white zone but it can be a trace related to the use of the brown colour. The painted
layer seems to be quite homogeneous and realized with material colours. An additional paper
support is present.nl the back of the drawing, the measure of the paper sheet is indicated (50x70)
and a stamp with the name of the artist and his address is present. Two little printed reproductions
of other two drawing for the illustrated booka cammino con Diare stuck o the sheet backrad

the drawing isanchored on the additional support with adhesive tape along the sidlasittraces

and a vivid pink brusktroke are visible in the lower part of the drawing back.

Raking light images confirmed that the pictorial layer appears homogeneous and it was realized with
quite bodied pains, in particular in correspondence to the white coloured zone.
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Figure 47 UV light on drawing 05 Figure 48 IR light at 850 nm on drawing 05

It exhibits a blueisHuminescenceresponse in correspondence to the white background on UV
images. However, it could be related to the use of not so material colours or lack of colour since it
is visible only on a smatielimited area of the white coloured zone.

IR images showed that there are a sort of preparatory drawings or guidelines for the walls of the
house. In fact, the final drawing appears a little more detailed in the upper part and the wall thicker

than in the underpaint

Figure 49 Detail of pictorial layer of drawing 05
obtained with DINO in UV.

Portable microscope showed that the paper support is noticeable underneath the pictorial layer, in
particular UV light shows the fibres of the paper suppbitj(re49), in correspondence of the white
background and other brownish details. Generally, this technique confirmed that drawing 05 was
depicted with quitebodied paints except for white and brown areas. The pictorial layer appears
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guite homogeneous, even if some details seem to be depicted with imadesd paintghan others

and inhomogeneity is visible.
Regarding hyperspectral imaging, the spectra showed that in drawing 05, white areas were depicted

with the samepigments as well as brown and yellow ochre details, which are well distinguished.
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Figure 50 Hyperspectral image of white areas on drawing 05
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Figure 51 Hyperspectral image of yellow brownish areas on drawing 05

4.1.5 Drawing M1 and drawing M2 from the book Un sogno a Venezia (1974)

|

Figure 52 a: Front of drawing M1, b: Back of drawing M1
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Figure 53 a: Front of drawing M2; b: Back of drawing M2
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Figure 54 Details of raking light on drawing M2
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Figure 55 a UV light on drawing M1

Figure 55 b UV light on drawing M2
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Figure 56 IR light at 720 nm on drawing M1
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Figure 58 Hyperspectral image of blue areas on drawing M1
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Figure 59 Hyperspectral image of green areas on drawing M2
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Figure 60 Hyperspectral image of yellow areas on drawing M2
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4.1.6 Paintings on canvas D1 and D2

Figure 62 a: Front of painting D2; b: Back of painting D2
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Figure 63 a: Raking light on painting D1; b: Raking light on painting D2

Figure 64 Transmitted light on painting D2
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Figure 65 Hyperspectral image of white areas on painting D1
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Figure 66 Hyperspectral image of white areas on painting D2
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Figure 67 Hyperspectral image of brown areas on painting D1
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01 02 03 04 05 M1 M2 D1 D2
White X X X X X X X X
Orange/Red X X X X X
Mauve/Magenta X X X
Blue X X X
Green X X X X
Brown X X X X X X
Yellow X X X X X
Black X
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4.2 Fiber Optics Reflectance Spectroscopy  (FORS)
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Figure 68 a: FORS measure points of drawing 01; b: FORS measure points of
drawing 02; ¢c: FORS measure points of drawing 03
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Figure 69 a: FORS measure points of drawing 04; b: FORS measure points of
drawing 05

Figure 70 a: FORS measure points of drawing M1; b: FORS measure points of drawing M2; ¢: FORS
measure points of painting D1; d: FORS measure points of painting D2
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