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Chemico-physical studies for sampling of Medieval and Post-medieval
majolicas from primary italian centres

G. W, CARRIVEAUX, G, C. BOJANL, A. KRAJEWSK], A. RAVAGLIOL]

Intreduction

Following up a previous work by same authors (1),
some interesting biunivocal relations between certain
contained elements present in traces were individuated ina
considerable quantity of samples, mostly from the Faenza
and Firenze area with many pieces from other sites,

The correspondences specifically concerned two
straight lines showing a clearly distinct relationship between
the Cerium content and the Hf, Co, Fe, La and Th one.
Further relations were determined, some by demonstrating
their separability always into two straight lines, though less
reliably, while into two straight lines, though less reliably,
while in other cases the relatioships pointed to a line alone,
The Cerium content consequently appears a good statistical
estimator parameter in order to discriminate preliminarly
the place of origin. We defined by convention one of the lines
as the Florence one (because quite all the samples from
Florence are located along it) in the same way as always by
convention and always for the same reasons the other line
was previously defined as the Faenza one,

Along the Florence line were grouped samples from
three sites (Florence, Urbino, Palermo) while the other line
was determined by all the remaining sites (seven) (§).

Therefore the problem concerning the separation in
two groups is also that of knowing how thickly populated
the two lines are with respect to the origin of the samples. To
confirm the observed trends we went on with the statistical
survey ofa wide range of samples coming from more places

of erigin,

Materials

A research was carried out on 22 samples, all taken
from pieces now kept in the Faenza Ceramics International
Museum. In this case special priority was given to some
samples coming from kiln dumps.

The samples are coming from recents digsand the ones
" taken into consideration, divided according to their origin,
aredescribed in Tablel.In Fig.1 are indicated the Italian sites
{Pesaro and Palermo excepted) where the examined samples
were found.

In the case of Siena, analyses were carried out also on
four samples taken from quarries supposedly utilized in the
late Middle Ages.

Methods

The samples to be analysed were taken, in the quantity
of few milligrams, from the inside of the biscuits and were
tested at the Michigan Phoenix University Reactor
Laboratories. During analysis, the treatment procedures
were always the same in all cases by adopting sampled
quantities in the range between 50 and 100 mg.

The samples underwent neutron irradiation under a
fux of 1012 neutrons x cm2 sec.-1 activated twice for a time
period varying from 1 h. to 24 h. After a fow days'rest the
samples underwent counting in oder to resolve the nuclear
emission spectra of the various elements.

Some sampling were several times done on the same
samples, to submit them to the same series of testes, but by
different oporators, withthe aim of evaluating to whatextent
the procedure errors or the possible non-homogeneity of the
original samples might affect the total error associated tothe
concentration value of each element. It was ascertained that
the total error by far exceeds the oneinherent in the standard
error connected with the only instrumental measurement
performed by the counting apparatus. The total error,
defined for the sake of simplicity as error in the treatment
procedure of the samples, was calculated on the basis of the
standard deviation deriving from the different
concentration values obtained for each element by
submitting the different specimens drawn from the same
samples (as aldready indicated).

{*} This work was carried out with the finandal support
of the Arthur Sackler Foundation (MNew York)

{§) The samples from certain sites were provided by the
“Sovrintendenza del Beni Artistid e Storici” depending on the
Ministry for Cultural Environmenta! Weals of the Venlce and
MNaples areas,

{1} G.C. Bojani, G.W. Carrivean, A. Krajewski, A.
Ravaglioli: "Chemico-Physical Characterizations of Majolica
Samples Primarily from the Medieval Tuscany-Romagnale
Area”, Proceedings of the Mecting: "Medieval Ceramics in the
West Mediterranean Area”, (Siona-Faenza,1984), Edizioni
all'Insegna del Giglie, Firenze 1986, pp. 425-541.
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Fig1- Sies of provenience of the studied samples in this and in the
previows (1) papers.

Results

MNAA investigations have resulted in the elaboration of
Table 2, which reports the content of the different elements
that were examined for each samples after the samples were
divided according to their origin.

As concerns the evaluation of the total error incurred
during analysis for the various elements of the tested
samples, the relevant data appear in Table 3 (column 4). This
table also indicates the standard instrumental error occurred
during counting and the number of times the samples
indicated a concentration value below the threshold of
sensibility.

From Table 2 derive the graphs of Fig.2 showing
biunivocal relations between Cerium and the series of
significant elements already defined in the introduction.
Fig.3 features a relation between Yb and Sm which had not
been considered in the previous work (1).

Discussion

According to the graphs of Fig.2 all the examined
samples can be located along the line previously defined
Faenza. This supports the statistical validity of the relation
previously determined in the case of the Faenza line, which
also results the statistically more populated as concerns the
origin of the samples. None of the tested samples falls along
the Firenze line, which so far results to be followed only by
the sites named in the introduction and the existence of
which needs further confirmation.

Before continuig our work we also decided to ascertain
that the concentration differences relative to all the elements
useful to define the two separating lines were significant and

were not caused by substancial errors connected with the
nature of the samples or the analysis procedures. As for the
percentage error on the instrumental counting measures, it
appears to be a complex function of the type: '

E%R=_K_ (5 )}
N 50-5
Where:
K= constant;

N= number of countings, proportional to the number
of scattering sources, proportional to the concentration of the
element;

S= pffset time;

So= constant;

flx)= function of the variable ‘and of the proximity of
the threshold concentration value;

x= elapsed real time/ elapsed life time.

The total error, besides including the instrumental
error, also includes errors deriving from factors inherent in
the composition of the samples as well as from factors
associated with sampling and manipulation.

The first factor is tied up with the nature of this kind of
ceramic samples, whose composition presents a certain non
homogeneity much higher than e.g. the one of some metal
alloys. The sampling factor is bound up with the procedures
used to obtain from the original samples the materials
suitable for analysis, in terms of quantities of sampled, of
identification of this sampled quantity inside the original
sample, of error occurred during weighting, ete.

The manual factor refers to the cheminal and physical
treatment methods applied to the sampled quantities to
make them suitable for the operation of neutronic activation,
for the procedures employed in this activation, and for the
methods used to feed the counting apparatus.

According to Table 3, the instrument error is always
lower than the one connected with the total error. It is also
abserved that, in many cases, the orders of magnitude of the
two errors are comparable, while in other cases the fact that
we are working the threshold of sensibility influences the
total error.

As for the elements which can help to determine the
separating biunivocal relations, the total error is low enough
not to invalidade the reliability of the analyses. For these
elements the error source is probably connected with factors
inherent in the composition of the samples.

From surveys made here and there on the
concentration of some elements have emerged great
deviations particularly in relation with Sr and Ni.

The Ni concentration exceeds by over two orders of
magnitude the average value in three samples from Faenza
(FZ4, FZ8, FZ12) all refated to saggars. Correspondingly we
have always observed a proportionally high content of Sr,
which however appears to be present with high values also
by iteself.

Testonquarry samples coming from Siena, madeupon
three samples of clay raw materials (SIR2, SIR3, SIR4) and
one of sandy raw materials (SIR1), proved that Th is an
element almost exclusively typical of clays, while sands
show richer percentages of elements in traces Au, Ba, Sr, Hg,
Zn, Ag, Se.Inthe sandy sample the Ba, Sr, Seand Ni elements
dispiay a concentration ratio of about 1/10 in comparison
with the fired products. Analyses show that none of the SIR
samples could be related to the raw materials that were
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employed at that time, because the indicator elements (Ce,
La, etc.) always have lower concentration values compared
with those of the examined samples. Thought the
characteristics of the 5IR4 sample are the nearest to those
examined in the fired products from Siena, wenote in all the
SIR samples a high As percentage and a low Cr percentage
as against the fired products.

Mo further relations were ascertained beyond the ones
s0 far known and shown in Fig. 2and 3, useful to individvate
new indicator elements, even though some significance may
be attributed to the loose relationship between Ag and Br(in
the formation of insoluble salts?) and to the inverse
relationship between the sum of the values of Sr and Ba
contents as against Cerium,

The content of certain elements and particularly of the
alkaline ones, which may produce soluble salts in drainage
waters, is not very significant, as they may have been
brought or subtracted by ground dampness.

Their content might consequently vary from place to
place also depending on the ancient manufacturing
methods. This series of samples also proves the incoherence
in the As and 5b content which had been pointed out in the

previous work (1}

Conclusions
This work confirms the existences of a perfect

biunivocal linear correlation between the content of Cerium
and the content of a series of elements such as Hf, Co, Fe, La,
Th, which the authors in a previous work (1) defined as
useful to separate the late Medieval and Renaissance
majolica samples into two groups of place of origin.

All the samples examined in this work have further
populated the straight lines conventionally defined Faenza.
From a careful survey of the total error that can be incurred
{both in terms of procedures and of nature of the materials)
it is proved that those elements are reliable for a
differentiation into two groups, provided that the existence
of the second line may be demonstrated in a next study. A
wide variability has been confirmed for elements such as As
and Sb, but while the Sb variability can be put down toa very
high rate of possible total error, in the case of As a logical
explanation will have o be found.

With respect to the error which may be committed, the
great variations of Ni content in the Faenza saggars must be
regarded as rea), while those of 5r fall within therangeof the
error that may be incurred.
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Table1 a-Samples putat disposal by E. Tongiorgi, coming from Pisa sites (Porta aMare, Simonelli

Lungarno, Solferino Bridge).

Pl XV cant.

First firing sherd of a fragment of an open shape of
arcaic majolica

Pl2 XIV cent,

First tiring sherd of a fragment of a mug base in
arcaic majolica

Plg. &V cent,

A fragment of a foot of a kiln sherd in grafiito-ceramic,
invitriated with colourless glass

Pi3 XV cent,

First firing sherd of jar fragment in arcaic majolica

Pl 10 XV cent,

Second firing sherd of a too much firad fragment in
angobed and graffitc ceramic of a foot covered with
colourless glass

Pl4 Al-XV1 cant.

First firing sherd of a fragment of an engobed and
graffito dish

Pl11 XVl cant.

First firing sherd of a fragment of engobes and graffito
dish

PI5 XV cant.

First firing sherd of an open shape in engobed and
graffito ceramic

Fl12 XVl cant.

First firing sherd ol a fragment engobed and graffito
with a heraldic bearings as decoration

P17 2Vl cent.

First firing sherd of an open shape in engobed and
graffito ceramic

P13 AVI-EVI cant.

First firing sherd of a fragment of dish in marmerized
ceramic

Fls AV cent,

First firing sherd of an open shape in engobed and
grafiito ceramic
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Table1b - Samples put at disposal by Schiafancia Civic Museum of Ferrara and Pasetti’s Colection,
coming from Ferrara sites (Compato S. Romano).

FE1 RMP 1982 XV cant. FE& HM 4087 XV-XV] cent.

A fragment of jug in arcaic majolica Fragment of drim neck of prabable “impagliata™ with
rinascimental polycromic grafiito and painted in
“ramina” and Jermraccia®

FE2 RMP 1982 XIV-XV cent. FE9 RM 4097 XV-XW cant.

Bicomic in arcaic majolica with geometrlc A fragmant of a small bowl bottom with rinascimental
decorations on alterated enpamels polycromic graffito painted in "ramina™ and “farraccia”
FE3 AMP 1982 ¥V cent. FE 10 OA 118 (Colli XIV-XV cant.
Decorated glass in arcaic majolica with a drowed Second firing sherd of a too much fired bow! bottom
bird with arcaic padana graffitto and decorated in the

interior with a leaf within a whirl

FE 4 RMP 1 9.32 XV cent. FE 12 QA 154 (Coll. XIV-XV cent.

Decorated glass in arcaic majolica First firing sherd of a engobed graffito and painted-
. without glaze bowl- in rinascimental polycromy

FES AMP 1982 XIV cont. FE 13 OA 114 (Coll. XIN-XIV cent.

. . . . Bowl base with arcaic padana graffite and internal
:nf:;g;n':t?; ?;: m wallin arcalc majolica with an decoration painted in "ferraccia® and "manganase”
FE6 RMP 1982 XIV-XV cent, FE14 XVI-XVIl cent.
Ovoidal bow! of arcaic graffito padana with fused Firstrfiring sherd of a big bowl base w'rtt} pos!
parts medieval graffite representing a flowering tree.
FE7 RAM 4001 XIV cent,

First tiring sherd of a basin fragment with arcaic
grafiito padana with in flowers decorations
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Table 1 c-Samples putat disposal by the “Sovraintendenza per i Beni Artistici e Storici di Venezia”,

coming from Venice sites (Fusina, Malcontenta).

VE 1 MBCA 1 XV cent,

A fragment of a dish base in engabed and polycronic
grafiito Fajance with traces of ironish yellow and
verdigris

VEZ MBCA 2 XV cant.

A fragment of bow! having a roundad rim lightly
axtroflexed in engobed fajance and polycromic
grafiito with partially glazing alsoo at the axterior, A
symbolic animal is reported on the bottom within a
medallion with bond meandar at the walls

VE& MBCA 8 XVl cant.

A fragment of dish base in angobed fajence and
polycromic graffito with a bird on field, coloured in
vardigris and ironish yellow

VE 3 MBCA 3 XV-XV cent.

A fragment of dish with engobed and polycromic
grafiito fajence with centerad a stylized whirl motif
with around a straight band and fillel at meandars

VE9 MBCA 9 XVl cant.

A fragment of invitriated ceramic plate with
pale-brown pigments in tha interior

VE 4 MBCA 4 XVI cent.

A fragment of a dish base in engobed fajence and
graffitc at "punta a stecca” with writing and typical
vanatian panada

VE 10 MBCA 10 XVl cent.

A crockery in pink-ocra invitriated ceramic with a
short neck and small taped drim

VES MBCA 5 XVl cant,

A fragment of dish base with wide traces of blenish
enamael at the interior and extarior

VE 11 MBCA 11 XV cant,

A fragment of bowl wall in engobed fajance paintad
and invitriated in the interior and extarior

VEE& MECA &

A fragmant of calotte bow! in majolica with pod
shaped on the walls and circular decorations in the
bottom

Late XVIcent,

VE12 MECA 12 XVicent. -

A fragment of majolica plate painted in compendiaric
style with uniform crazing enamal

VE7 MBCA 7 XV cent.

A kiln sherd fragment dish in engobed fajence and
graffite, without glazing and uniformerly blackened

VZ 13 MBCA 13

A fragment of a conventual bowl in engobed fajence
graffito and with pala-brown glazing.

XVI-XVI cant.
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Table 1 d - Samples put at disposal by Mr. Angeloni, coming from Gubbio sites (S. Giovanni, Via
Vantaggi, Butto of Via Picotti, garden of Benvenuti Palace).

GU1 Box. n.1 XIV-XY cent.

A fragment of arcaic majolica bolw, handled with
phytomorphic decoration in green manganese

GUe Box. n.B XV cant.

A fraagment of dish with leaf decorations into
compartments in monocromic deep-blau

GuU2 Box n.2 XV cent.

A fragment of majolica jug in severs styla with in
relief decoration in green manganese

GU7T Box. n. 8 XV cant.

A fragment of jug with geomatric decoration at
diamond in the central medallion

Gu3 Box n.2 XV cant.

A fragment of engobed graffito and paintad small
basin with phytomorphic decorations enclosed iinto
compartments

GUg Box.n. 8 XVlicent.?

A fragment of closed shape with brown painting at
the extariar

GuU 4 Box n.4 XV cent.

A fragment,of small arcaic bowl with cross in
manganese at the centar

GU 1o Box. n.9 KVIXVI cent.

A fragment of dish-drim with decoration in green
leaves

GUs Box. n.5 X cent.

A fragmant of dish with geometric decorations in the
repertory of the flowered style

GU 11 Box. n. 10 XV cent.

A fragment of panada decorated with girales motives
in bleu and spottiness in manganese




183

Table 1 e - Samples coming from Faenza’s digs (ACLI, Popolare Bank, Portello walls).

FZ1 AB 4455/2 XV cent,

Second firing sherd of a zalfer jug

FZ2 + 8490-C.231/5  XIV-XV cant
Second firing sherd of a graffito basin

FZ10 20899-C.232 Kvi cent,
Bowl sticked to the saggar FZ8 as second firing sherd

FZ3 +8490-C.633/4 XIV-XV cant.
First firing sherd of a graffito

FZ4 17144NM XIV-XV cant.
Second firing sherd of an arcaic jug.

FZs 20903 XV cent.

Second firing kiln sherd of a zaffer Jug base

FZ11 20900 XVl cent.

Kiln brick

FZ12 20900 XVl cant.
Saggar

FZ 14 20897-C.217 XVEXVII cent.

Second firing sherd of drinking trough

FZ& 20902-C. 117 XV cent,

Second firing sherd of a gotic dish "at cold palette”

FZ16 20904-C.553 KIV-XV cant.

Arciac jug with encrustments

FZs 20888-C.232 AV-XVI cent.
Saggar

FZ17 11429-C.277 XIV-XV cent,

A fragment of the uvpper part of an arcale jug.

FZ18 20910-C.205 XV cant.
A fragment of thinner zaffera jug
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FZ 19 11803-C.62 XIV-XV cent.

A fragment of arcaic jug at manganese and verdigris

FZ 20 20913 DID XV cent.

A fragment of arcaic jug at manganese and bleu

FZ 23 20909 XV cent.

A fragment of a dish at manganase at bleu

FZ 21 20912-C.205 XV canl.

A fraglent of a piece of decorated Jug at manganese
and thinner zaffer

FZ 24 +20906 XV cent

A fragment of graffits bowl coming from Popolare
Bank dig

FZ22 20905 XV cant,

A fragment of jug, probably sherd of first firing,
coming from the ACLI dig.

FZ 25 20908 XV-XVI cant.

A fragment of graffilo bowl with narrow brim coming
from Popolare Bank dig.

FZ26 20907 - XV-XVI cant.

A fragment of engobed and graffito basin coming
trom ACLI dig.
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Table 1 f - Samples coming from digs in Ravena.

RA1 20876-C.554 XVicent.
A second firing sherd of majolica

RA B 20880-C.554 KV-XVI cent.

Cock-scrowies on majolica

BA2 20877-C.560 KVI-XVI cant.

A second firing shard od majolica

RA Y 20878 XV-XV| cant,

Cock-scrowlas on graffito coming from dig

R&3 20881-C.554 AT AU T

Firing sherd of a majolica biscuit painted with bleu,

yellow and orange

RAB 20878 XV-XVi cent.
First sherd of a graffite coming from dig

RaA 4 20874-C.554 KV-XV1 cent.
A, first firing sherd of graffito
RAS 20R75-C.554 XV-5VI cent.

A first firimg sherd of graffito

RAS 20883 XVIEXVI cent

First firing sherd of rinascimental graffito coming from
dig.

RA 10 20832 XV cent,

First {iring sherd of arcaic majolica coming from dig.
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Table 1 g - Samples coming from digs in Rimini.

Rl 89132 XV cent,
A fragment of decorated jug at zaffera in relief

A2 8131 XV cent,
First firing sherd of glazed jug.

RIS 8124 AV-XVI cent.

A small jug having traces of unifered

Ri3 8131 XWXV cant,
Second firing sherd of jug.

HI& 8125 FATS 4T

" Cock-scrowle in red-body

Rl & 8124 ¥V cant

Unfired enamelies plate

RI7 a125 XV XVl cant,
Cock-scrowle In pale-yallow body




187

Table1h-Samples coming from alike cellar room under the Siena Duomo chapter-house.

s110 KXVI-XVIN cent.

A fragment of basin with extroflexed rim and flower
dacoration

sl XVI-XVIN cant.

A fragment of basin with extroflexed rim and
stylizated decorations

S13 XV-XVI cant.

A fragment of dish drim with bow-bands and
geametric decorations

Sid XV cant.

A fragment of basin with an extroflax rim with
decoration by bleu spots groups

si12 XWXV cent.

A fragment of clased shape with flowered stylizated
decorations,

S8l 5 XV cent.
A fragments of dish drim with bougueties

5113 XVI-XVIH cent.

A fragmant of basin with coil decorations and stripes
on engobe.

Sle XVIl cent,

" Afragment of dish drim with bouquettes

Sl 14 XV cent.

A fragment of dish drim with sirokes of brush
fish-bona

sy KVI-XVIN cant,

A fragment of dish with stylized decoration enclosed
within manganese stripes

si1 AV-XVI cent.

A fragment of dish drim with porcelain decoratiion
and white geometric motives

sl8 AVI-XVI cent.

A fragmaent of stylized decoration dish with bleu
stripes

812 XV-XV cent.
A fragment of an open shaped with writtings

S5l9 XVI-XVI
A fragment of an opan shape bleu stylizations
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5117 AVHI cent

A fragment of a closed shapa in painted terracotta, a

handle with rosette in relief

SIR 1 n.i ==

A greyish sample of sand clay coming from an
Anciano quarry.

SIR2 n2 -

A citrine-yellow sample of a clay coming from an
Anciano quarry

sl 18 XVIIl cent.
A painted terracotta
-51 19 XVI-XVIN cant,

A tarracotta with grean vernish on engobe

SIR3 n.3 ===

A "terra di Siena” sample of a clay coming from an
Ancaing guarry

sl 20 KXV cent.

Closed form base terracotta

SIR4 n.d =

A brownish ocra samples of a clay coming from an
Ancaino guarry

sl XVI-XVII cent.

A fragmant ofclose shape terracolta

sl 22 XV cant.

‘A fragment of opan shape tarracotta

51 24 XVIli cant..

A platic fragment of a stoup-tank with face of a
winged putto.
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Table1 i- Samples coming from the ancient dump under the Pompei house in Castelli (Teramo).

CAS 1 CA A XV cent,

A fragment of tricromic dish with lanceclata leaves
and graifito

CAS 2 CAZ XV cent,

A first firing sherd fragment of a graffite and engobed
body

CAS 8 CAS8 XVl cant.
A dish drim of deep bleu majolica

CAS 3 CAZ XV cent,

A first firing sherd fragment of a bow| battom.
angobed

CAS 9 CA S X\l eent,

A fragment of majolica jug decotrated with white and
bleu

CAS 4 CA4 XV cant.
A first firing shard of engobed jug

CAS 10 CA10 XV eant.

A fragmant of majolica bowl trichromic decorated in
compeandiario style

CAS 11 CA 11 AV cent.

A fragmant of trichromic closed shape with very bright
glaze

CAS13 CA13 AWVl cent,
A fragment of plastic shape with majolica

CAS 5 CAS XV-XV cent.
A fragment of majolica bowl
CAS 6 CAE X=XV cent.

A fragment of a majolica closed shape with shrinked
enamel

CAS 7 CA7 late XV

A fragment ofa majolic closed shape with decorations
similar to those of the heraldic bearings of the Calabri

Duke Alfonseo

CAS 14 CA 14 XVican.
A fragment of majolica bowl, white with strong fairing.
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Table1j-Samples putat disposal by the Roma's Museum, coming from various differentsites of the
town and proposed in the catalogue “La raccolta delle ceramiche del Museo di Roma” (1968 ).

ROMA 1 AVI-XVI cent, ROMA S AV cent,
Kilm shard of a flat plate A jug of the transition pariod
ROMA 2 Xl cent. ROMA 10 XV cent,
Kiln sherd of a jug Bowl
ROMA 3 XVl cent. " RGMA 11 HVI-XVIN cent.
Kiln sherd of a big plate A big jar with pipe of roman typology
AOMA 4 XX cant, ROMA 12 XV cant,
A smali cap sample A dish of “landscape master* typalogy
ROMA 5 XVl cant, ROMA 13 XV cent,
A dish with a poor enamel 1 A dish with drim
ROMA G XV cant, ROMA 14 AV cant.
A jug with the heraldic-bearings of Colonna’s family A big bowi.
ROMA 7 X cant.. ROMA 15 Xl cent.
A jug with heavy glaze Oflla for water

ROMAB
A small dish

XV-XVI cant,




191

Table 1 k - Samples put at dispogal by the Municipality Authorities of Fabriano, coming from the

Podestd’s Palace and Captain Tower.

FAB1 V7 XV cent.

A tragment of closed form with severe style flowaring
gothlc family decorations caming from Podesta
Palace :Trabocchetto®

FABZ WV 276 ZVIXVI cent,

A fragment of an apen shape with polycramic
phytomorphic decoration on angobe

FAB 12 N 351 A=AV cent,

A fragment of an open shape with graffito decoration
on engobe and underglaze

FABE 2 Vv 209 XVI cent.
A fragment an hystoriated open shape

FAB14 N 125 XV cent,

A fragment with an open form with a pierced heart
painted in the center

FABY SN XV-XVI cent.

A fragmant of a bisquit close shape of medieval sump

FAB 15 M. 472 XV cant.

A tragment a majolica closed shape with at ralief
green decorations and manganase in severe style

FAB S N 512 XV cant,

A fragmaent of an open form with a womanly profile in
sevara style

FAB 16 NN 640-64643 XV cent.

A fragment ofan open shap[e with an hystoriated
scene

FAB 9 N 537 KVl cent,

A fragment of an opan shape with hystoriated
decorations

FAB17 N 50 #V cent.

A fragment of an arcaic majolica closed form

FAB 11 i 320 XV cent.

A fragment of an open form with flowering gothic
family in severe style

FAB 18 M 360 AV cent.

A terracotta samples from Podesta Palace
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Table 11 - Samples given by the Municipality Authorities of Deruta and sprung out during the

upkeep of the local aqueduct.

DE 1 XV cant

A kiln sherd of majolica dish with decoration at
peacock-lfaather age

DEB XV cant,

Kilns sherds of a majolica dish with bleu, crange and
virdgris geometric decarations

DE 2 VXl cent.

A kiln sherd of majolica dish with geomaeiric
decorations and bleu tied

DE g XV cent,

A fragmeant of majolica bowl with flat bottom and with
expecial reversed graffito

DEZ XV cent,

A lragmlent of majolica sherd with blev and crange
decoration at peacock-deather eye

DE 4 EVI cant.

A fragment of majolica pot with a*berrettino®
background and wolf teath and stylized flowers

DE 10 XV cant.

A fragment of flattened bottom majolica bowd,
engobed and invitrdated with trilobated sharped
graffite leaves in virdgris and brownish

DES XV cent,

Kiln sherd of white decorated majolica dish welded at
tripad during firing

DE & XV cenl.

A fragment of majolica rim decorated whit bleu and
orange sharp leavas,

DE7 XV cant.

A Kiln sherd of a majolica dish decorated on the rim
with orange and bleu sharp leaves

DE 13 XV cant,

First firing sherd of a flattenad bottom ceramic bowl,
angobed and graffito with trilobated leaves
decoration
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Table1 m - Samples coming from the neighbourings of Salerno (the castle and S. Pietro a Corte).

SA1 Zlll cant

A fragment of a little cup in spiral-ware decorated in
green and manganese brown

SAZ Al cent.

Second firing sherd of an invitriated jug fired in
reduced almospere with wide bubbles with spiral
decoration

SA B XIV-XV cent,

A fragment of a majolica basin botiom with flowers
decoration in green and manganase

SA 9 XV-XVI cent.

A fragment of polichromic graffico bowl decorated
with leaves and geometric tracts in grean and ocra

SA 4 XI-XIV cant.

A fragmant of cavette and border of small jug with
palycromic glazing of RMR class with geometric
decoration, in manganesa and red

SA 10 KV-XVI] cant,

A fragment of a polychromic graffito bow| with
decorations in white, green and ocra

3A 5 Al-XIV cent.

A fragmente of conic shaped basin with pelycromic
glazed decorations of RMR CLASS In green
manganesea and red

SA 11 XV-XVI cent.

A fragment of a graffito bowl with bichromic
decoration In green and ocra

SAE XXV cent.

A fragment of biconic small jug in majolica with
monochromic geometric decoration in manganase

SATY X=XV cant,

A fragment of biconic cavetto of a small cup in
majolica with anabstract flowering decoration in
green and manganese

SA 12 KV-XVI cent.

A fragment of a eylindric ggraffite mug decorations in
green and ocra
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Table 1n-Samples coming from Castel Delfino (Savona) during accurated stratigraphicescavations

G&1 USB1IN Kl cant.
Invitriatad clla
GSs2 useim XIH cant.

Manocromic grafiito

GE? GETA XVl eant,

Dish of rare kind of majolica

GS3 usBil Xl cent,

Engobed moncecromic tarracotta

GES GE108 XVl cant.

Basin of engobed rare kind of majolica

GS4 USL, FL R78 XNl cont.

Invitriated saucepan

G358 us H10 43 XVl cant.

Monochromic graffito terracotta
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Table1p-Theseriesof samples coming from Genovatown sites(S. Vincenzoand Maraglianostreet)
with GE codes and Genova-Savona area (S, Silvestro and Commenda di Pré: area Q) with GS code.

GS5 UsL1, FL R78 Xl cent,

Arcaic graffito

GS6 USL1, FL R78 X1l cent.

Cobalimajolica

G310 XVl cent

Majolica graffito at whire

Gs7 usL1, PL R78 Xl cent.

A majolica imitafing approtomajolica

GS 11 US ES lIAf AVl cent.

Majolica berrettina at leaves

GE1 GE1 XV cant.

Jug of fragment ind of majolica

GSs12 US ED IAf XVl cent.

Jug in majolica berrettina

GE2 GE2 XVl cent.

Dish of fragmant kind of majclica

G313 UsGe1lla XV cent.

Monochromic graffito jug.

3559 XV cant.

Anomalous graffito lath

G514 UsGii1w XVl cent,

Majolica with vegetable motives in whita and bleu
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Table 1 q - Samples coming from Montelupe Fiorentino.

MLZ XV cent.
A wide bowl at a flat bottom of “the green family”

ML10 XV cant.

A flat plate with dacoratiob”™ at porcalain®

ML3 XV cent,
A wide bow! at a flat bottom of "the green family”

ML11 XV cent.
A flat plate with decoration at cracked little ribbons

ML4 AV cent.
Hemispherical small bowl of "italo-Moresca® typology

ML12 XV cent,

A ilat plate with decoration at “ovals and rhombis®

mis XV cent.

A jug of tricoloured typology

ML13 XV cent.

A flat pilate with decoration at "graffito bleu”

MLE XV cent.

Big bowl| with wide drim and hemispheric cavetto of
“ltalo-Moresca” typology

ML14 XVl cent.

A flat plate with decaration at files structures

ML7 XV cent,
A bowl-shaped plate of "talo-Moresca" typology

ML16 #W cent.

A fiat pplate with decorations at "spirals in orange”

MLS XV-XV] cant.

A small bowl with a wide drim of "persian palmetio”
slyle

ML17 XVilate

A jug with decoration at the "palycromic stripes”




ML18 XVl cent.

A jug in "CompendiarioToscano”
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ML19 XVl cent. late
A flat plate in "Compendiario a paesi”

ML21 XV cant.
A flat plate with decorations with leaves and fruits

ML22 X\ cent.

A flat plate with decoration in green leaf in "cabbage
laaf style”
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Average instrus orientative limit XHumber of tis= Mean % standard
mental x Standard walue of the thre= mes below the deviation of the
whole method of

Element deviation (abso= shold of sensitis  threshold of
lute % counting vity. sensitivity. - the samples trea
errort {p.-p.m.] tment .

Sm 0.38 - o. 11.76

Lu 1o.00 - 0. 55.62 o
u T.44 = o.8 31.73 L]
cd - 27.42 B 50 67.7 »loo &
Au 149,75 . 0208 58.3 200 o
Ba %.37 151. 1.6 3I0.50 o
rd 23.03 15. 25. »100 o
As 5.04 - 0.8 6.90

Br 16.11 2. 46.5 &5, B =]
Ha 0,92 - 0. 5.987

La [ 1] - o. 4.90

ce 1.13 - o. 14.15

¥b 5.78 - o.8 19.08

Se .80 2. 99.:2 12.58

Hy 15.00 1. 6.1 20.78 o
Th 1.64 - a. 9.86

cr 1.30 - a.8 16.62

HE 3.17 - G.8 19.%0

sr 13.53 200, 3.8 35.53 <]
Ag 17.%2 1. 5.4 >1lao o
Cs 2.29 - G 10.64

Hi 18.46 4. 20.8 20.22 &
T 14, 38 .25 2.3 92.95 o
Sc 0. 25 - 0. 9.33

Rb 7.28 - 0. 16.80

Fe .50 - a. &.00

Zn 2.49 &0. 36.9 26.50

Ta 5.3%9 - O.8 17.9%

Ca 1.03 - 0.8 20,75

Eu 2.97 - o.8 16.29

5b 17.32 0.7 4.6 99.9% o
ca - - o. 2.02

K - - . 23.25

TABLE3 - A summarined pichure
% emor only for the counting device (e, coming from the only counting error of the
Emit values of concentration undher wich the measure could not be reliable (sensibility thresold). The third climin
in wich the memsures felt
& taken from the same samples (25) on wich peralid
% efrer of the overall process of analysis for every
of overall method (+) it comesponds a 3
is over:apped (x). This permits to evidentiate
for some elements, while for ofher denents it

on.

suwch sensibility

combination of high

of the % exror of the concentration vahse of the different reported elements. The first coumn gives the average
Y impuies. The second column represents the arientative
repurts the momber of times
thresold. The fourth cohamn repacts: the average emor clastuted on different specimens (3-
tests by various opesators in different days were carried out. It gives so the measure of the

slements, The fifth column would like to demonstrabe that in fhe most cmes, at high emors

instnenental eror (o) with an high member of cases in wich the thresold senaibility
that the gverall % error 18 comming from the operating in the neighbouring of the sensitivity theesold
depends from other reasons (chemical treatments, radiation fmes, sample granulomedry, and o



