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Riassunio

Laghe a nasa di rame igentficate in oggett antichi, patinay arificialmenta e ageminat con metalli in colors confrastanta,
sono state riprodotie in laboratorio. Gli egoett antichi per i guali guesti materiali sona stati impiegati pmuengpnap.da d'ruerls_i
contesti archeciogich, quall ad ssempio Manlics Egitte, la Palesting. Micene ed | 1emitan de|limpera romanao, ma simili leghe, pid

mcant, sono ote, da alcuni paesi dell'Asia,

Durente g espenmenli 2ono slale nprodotie leghe di composizions diversa e sono statg trattate seguendo nicette e indicazion
tramandats da var testi antichi In maill easl la informazioni oftenuta in Cina ed in Giappone, studiande oli oggett, le radizioni
popoiasi e i consigli offerti dagl specialisti locali sono stati di grande aiute per la comprensicne di feshi di difficile interpretazione.

| isuttati degll esperimenti sono llustrafi nella relazions.

Parole chiave: Patnalura arificiale. Corathium aes, Hmty km, Shakude, Kyanos

1. Introduction

In 1283 the first detailed scientific studies on
the discovery of shakudo-type alloys in the
Classical World (GiumLia-MaiR, CRADDOCK
1993a; b: CrapoDock, GiumLia-Malr 1983) were
published in German and English and followed
an earlier short paper by Craddock (1982), on
the analysis of the very first ancient object
made of this matenal, which had been scien-
tifically identified.

Before this discovery, all black decorations on
metal were indiscriminately considered to be
nielio, a glassy, decorative black material con-
sisting of different kinds of metal sulphides,
used as inlays on metal objects. However the
earliest examples of nielio are dated to the
Sth-4th ¢. BC (cfr. GiumMLIA-MaIR, LA MIECE
1928: GlumLIa-MaiR 1998a; 1998b; 2000a),
this material became common only in Roman
fimes (Moss 1953; Marvon 1954, pp. 161-
165; SCHWEIZER 1993, pp. 171-184; LA NIECE
1283) and its nature is very different from that
of the patinated alloys investigated here. The
distinctive material discussed in this paper is
a copper-based alloy with small amounts of
gold, silver and often arsenic and iron, which,
after a patination treatment, acquires a per-
manent, shiny and compact purple-black pat-
ina and it is very similar to the most famous
Japanese jrogane-alloys: the blue-black or
purple-black shakudo. The first studies men-
tioned before, identifisd it as the metal em-
ployed for several Egyptian, Mycenaean and
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Roman objects, however the earlizst instan-
ces of shakudo-type objects, identified later,
are Egyptian and Palestinian and are dated
around the mid 18th ¢. BC (GiumLia-Malir
1995; 1996a; 1996b; 1997; GluMLIA-MaIR,
QuiRke 1897; GiumLiA-MAIR, RIEDERER 1998).
The technique spread in later centuries all
over the Roman Empire and desappeared at
some point in Late Antiquity.

After the publication of the first discoveries on
black patinated objects the interest of more
scholars in this material was awakened and
several analyses of black decorations were
published in the last few years (PHOTOS JONES
at Alil, 1994; DEMAKOPOULOU et Alii, 1995; STA-
PLETON et Alii, 1995; GluMmLa-Malg 1995;
1926a: 1996b; 1997; 1998; 2000b; GIUMLIA-
Maig, LEHR 1998a; 19988; CRADDOCK 1998).
These studies demonstrated the exisience of
black patinated copper-based alloys with small
guantities of gold and silver in the West, from
the middle of the beginning of the secand Mil-
lennium EC to the Medieval Period. Further,
several ancient fakes or imitations of the orig-
inal precious material have been scientifically
determined (GiumLA-MAIR in print). These are
dated mainly to Roman times.

2. Aim of the experiments
As mentioned before, the earliest objects made

of this material, scientifically determined up to
now, are dated to the mid 19th ¢ BC. These




are a statuette of the pharao Amenemhat ||
and a crocodile statuette, both found at el-Fai-
yum and the slightly later scimitar from Balata
Shechem (Palestine) in the Agyptische Sam-
miung Minchen (GIUMLIA-MAIR 1996 a; 1996b).
The statuette of Amenemhat Ill in the Ortiz col-
lection in Geneva (ORTIZ 1994 and 1996, N°
37) contains small amounts of gold, but also of
other metals. The recently cleaned portrait of
the pharao shows a purple-black, iridescent and
shiny patina; without any doubt it is the best pre-
served seen by the authors up to now on an-
cient objects. The statuette is also the largest
(H.: 26.5 cm) ancient object of this material dis-
covered up to now. Other examples are mostly
of relatively small size and inlaid with other
metals in contrasting colours or, in some cases,
the objects are of copper-based alloys, inlaid
with the artificially patinated alloy, which was
obviously a rare and precious material.

The bronze crocodile from el-Faiyum, also
dated to the 19th ¢.BC (Agyptische Sammlung
Munich, 6080), has a deep black colour, is in-
laid with electrum and contains gold and small
amounts of other metals (GIUMLIA-MAIR 1996a;
1997). Also this exceptional piece has been
recently and carefully cleaned.

It is important to note, that most ancient ob-
jects made of this material were found several
decades ago and there is often no way to know
which sort of cleaning and conservation treat-
ments were carried out on their surface (cfr.
also CRADDOCK, GIUMLIA-MAIR 1993b). Former,
not documented, or insufficiently documented
conservation might have changed the appear-

Fig. 1 The Syro-Palestinian sword from Balata Shechem
Agyptische Sammlung Munich (inv. 2907), ca. 1750 BC,
is one of the 3 most ancient pieces made of a shakudo-
type alloy (Photo Giumlia-Mair) :

La spada siro-palestinese da B.S., ora nell/ASM & uno
dei 3 pezzi piti antichi prodotti in una lega di tipo shaku-
do
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ance of the surface. Therefore it is always un-
certain if we are dealing with the original pati-
na or not. However in the case of the Amen-
emhat Il statuette and of the crocodile from
el-Faiyum the cleaning processes are clearly
documented in all stages and we can be sure,
that what we see now is indeed the original
patination.

The broadly contemporary Syro-Palestinian
sword from Balata Shechem, now in the Agyp-
tische Sammlung Munich (inv. 2907) (fig. 1) is
of particular interest, because of the clear dif-
ferences in the composition of the blade of
bronze (with around 12% Sn, no Au and only
very low traces of other metals) and the blue-
black midrib, with 0.5% Au and noticeable
amounts of other metals (in particular around
3% As) (GIUMLIA-MAIR 1997; GIUMLIA-MAIR,
RIEDERER 1998).

The differences in composition and the pres-
ence of low amounts of non-precious metals
in the patinated alloy suggested that these
small amounts were deliberate additions and
induced to wonder wether the ancient artisans
were able to control the colour nuances of the
patina by adding small amounts of metals (other
than gold and silver) to their alloys.

In earlier years, the Japanese scholar Denzo
Uno (1929) had carried out several patination
experiments on the Japanese alloy shakudo,
which had evidenced the importance of the low
percentages of gold in the formation of the pat-
ina. Only alloys containing gold developed a
deep black, shiny, resistant and compact pati-
na. He produced a large number of test alloys,
containing copper, around 3-5% Au, and differ-
ent amounts of other metals, and treated them
with several aqueous solutions containing dif-
ferent salts. His experiments seemed to indi-
cate that the presence of minor alloying ele-
ments might influence the colour nuances of the
patina.

The interesting results of his work, published
in German, in an old metallurgical review de-
dicated to corrosion and corrosion protection,
and quite difficult to find, seemed to confirm
the observations, which resulted from the ana-
lyses of ancient works of art.

The authors decided to continue his research
by applying similar methods of approach.
Several studies on shakudo and other irogane-
alloys, were published in the last decades, (No-
TIS 1988, MURAKAMI et Alii 1988; LA NIECE 1990,
87-94; MURAKAMI 1993 with further bibl.), how-

































