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Abstract

The paper focuses on the alchemical laboratory of ancient Greco-Egyptian alchemists, by
taking into account especially the earliest alchemical texts (both in the Greek and in the
Syriac tradition), ascribed to Pseudo-Democritus, Maria the Jewish and Zosimus. The first
part analyzes the possible relationships between the workshops of Egyptian craftsmen (first
of all, dyers, metals workers and glass workers) and the activity of the alchemists. The second
part gives a general overview on the alchemical instruments described in the Corpus
alchemicum.
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1. The Working Space: Workshop and Laboratory

Place where scientific research and development is conducted and analyses
performed, in contrast with the field or factory. Most laboratories are
characterized by controlled uniformity of conditions (constant temperature,
humidity, cleanliness). Modern laboratories use a vast number of instru-
ments and procedures to study, systematize, or quantify the objects of their

attention [...].
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Thus reads the Encyclopedia Britannica,' as it gives a general definition of
‘laboratory’ which can be applied to different disciplines and surely — as we
shall see below — to chemistry as well. Surely enough a similar formulation
is not neutral from an epistemological point of view and must be handled
by historians of science with caution in order to avoid anachronism: the
meaning of the word ‘laboratory’ changed during the centuries® and such
definition represents the most recent step in a long historical process,?
which should not be overlooked. However, with this caveat in mind, we
can think of the EB’s entry as a guide that will assist us, as we draw attention
to some problems arising from an historical investigation on the instru-
ments used during the early phases of alchemy in the Greco-Roman Egypt
(1*-4™ c. CE).4

First of all, the laboratory occupies a physical space, in which the expert
in the science, which this structure is devoted to, finds all the best condi-
tions, in term of resources and tools, for conducting his experiments. How-
ever, only from the nineteenth century on did the laboratory become the
privileged and, so to speak, the standard place to carry out a pure scientific
investigation based on the experimental method. Its long evolution is usu-
ally traced back to the alchemical workspaces, which became more com-
mon in the sixteenth century and proliferated in the following century.’

' “Laboratory”, Encyclopedia Britannica Online. Encyclopeedia Britannica, 2011. Web.
17 Jun. 2011 (http://www.britannica.com/EBchecked/topic/326771/laboratory).

* See Steven Shapin, “The House of Experiment in Seventeenth-Century England,” Isis,
1988, 79: 373-404, p. 377; Ursula Klein, “Some Revisions of the Standard View of Early Modern
Experimentation,” Isis, 2008, 99: 769-782, pp. 770s.; Graeme Gooday, “Placing or Replacing
the Laboratory in the History of Science,” Isis, 2008, 99: 783-795, with particular emphasis on
the last two centuries.

3 The historiography of science at the moment lacks a comprehensive study on the ori-
gins and evolution of the laboratory, as has been recently pointed out by Robert E. Kohler,
“Focus: Laboratory History,” Isis, 2008, 99: 761-768. For a useful overview on Lab History, see
Marco Beretta, Storia materiale della scienza. Dal libro ai laboratori (Milano: Mondadori,
2002), pp. 286-311.

¢ The following abbreviations are used in the article: CAAG = Marcelin Berthelot, Charles
Emile Ruelle, Collection des anciens alchimistes grecs, 3 vols., (Paris: Georges Steinheil, 1887-
1888); CMA 1I = Marcelin Berthelot, Rubens Duval, L’alchimie au Moyen—Age, 3 vols., Vol. 2:
L’alchimie syriaque, (Paris: Imprimerie Nationale, 1893); LS]° = Henry George Liddell, Robert
Scott, Henry Stuart Jones, A Greek-English Lexicon (Oxford: Clarendon Press, 1996°); PGM =
Karl Preisendanz, Papyri Graecae Magicae, 2 vols. (Leipzig und Berlin: Teubner, 1928-1931).
The Greek authors are cited according to the LS]% the papyri are cited according to the
Checklist of editions of Greek, Latin, Demotic and Coptic Papyri, Ostraca and Tablets (http://
scriptorium.lib.duke.edu/papyrus/texts/clist_papyri.html#s).

5 See Beretta, Storia materiale (cit. note 3), pp. 288-291; Tara Nummendal, Alchemy
and Authority in the Holy Roman Empire (Chicago: University of Chicago Press, 2007),
pp- 19-146. The work of the seventeenth century alchemist George Starkey has been deeply
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Pamela H. Smith® pointed out how “by the mid-sixteenth century the labo-
ratory was referred to formally as officina and laboratorium, and numerous
images’ that illustrated actual and ideal laboratories were published both
in technical treatises [...] and in works of spiritual alchemy.” The medieval
word laboratorium, not attested in classical Latin,® appears to receive a
fresh use to indicate a specific space where alchemists or iatrochemists
were at work. For instance, at the beginning of the seventeenth century the
alchemist Andreas Libavius gave a detailed description of a ‘chemical
house’ or laboratory’ in the annotated second edition of his book Alchymia,
illustrating it with some interesting pictures (see Fig. 1).

In the first book of his commentary, Libavius introduced a long chapter
under the title of De aedificio et laboratorio Chymico (8" chapter). Here he
described the house of the chemist, which was required to contain an
appropriate space in which to place all the necessary instruments for
chemical experiments. The beginning of the chapter reads (p. 92):°

investigated, on the basis of his laboratory notebooks, by William R. Newman and Lawrence
M. Principe, Alchemy Tried in Fire: Starkey, Boyle, and the Fate of Helmontian Chymistry
(Chicago: University of Chicago Press, 2002) and George Starkey, Alchemical Laboratory
Notebooks and Correspondence (Chicago: University of Chicago Press, 2004).

¢ Pamela H. Smith, “Laboratories,” in The Cambridge History of Science, 7 vols., Vol. 3:
Early Modern Science, edited by Katharine Park, Lorraine Daston (Cambridge: Cambridge
University Press, 2006), pp. 290-305 (quotation at p. 299).

7 For a critical approach on similar representations, see Christopher R. Hill, “The
Iconography of the Laboratory,” Ambix, 1975, 22: 102-110.

¢ See Owen Hannaway, “Laboratory Design and the Aim of Science: Andreas Libavius
versus Tycho Brahe,” Isis, 1986, 77: 584-610, pp. 584s. A simple research in the DLD (“Database
of Latin Dictionaries,” http://clt.brepolis.net/dld/Default.aspx) shows that the entry labora-
torium is present only in few Medieval Latin dictionaries. See, in particular, Albert Blaise,
Lexicon latinitatis medii aevi (Turnhout: Brepols, 1975), which simply reports s.v. laborato-
rium (laborarium): “Lieu ou l'on travaille, laboratoire;” Charles du Fresne Du Cange,
Glossarium mediae et infimae latinitatis (Niort: L. Favre, 1883-1887), which reads s.v. labora-
torium: “Ut Laborarium. Buschius de Reformatione Monast. apud Leibnitium tom. 2.
Scriptor. Brunsvic. pag. 868: Quomodo in claustro et dormitorio, in ambitu et Laboratorio se
habere deberent, declaravi. Gall. Laboratoire;” Du Cange explains in the same page (t. 5, col.
5a), s.v. laborarium: “Locus laborantium. Ugutioni: operatorium, officina, épyactiptov;” the
Dictionnaire latin-frangais de Firmin Le Ver, edited by Brian Merrilees and William Edwards
(Turnhout: Brepols 1994), has s.v. laboro, 7. Laboratorium: “Locus laborantium, ouvroir;” in a
similar way, the Dictionarius familiaris et compendiosus by Guillaume le Talleur, edited by
Brian Merrilees and William Edwards (Turnhout: Brepols, 2002), reads s.v. laboro, 7.
Laboratorium: “Ouvreur. i. locus in quo laboratur.”

9 The Commentarium alchymiae Andreae Libavii Med. D. Pars prima, sex libris declarata
follows the second edition of the work Alchymia (Frankfurt: J. Saurius, 1606); after a general
introduction (pp. 1-70), we have the first part of the commentary entitled Commentarium in
librum primum Alchymiae partis 1lib. 1. The eight chapter runs from p. 92 to 99. The quoted
English translation is by Hannaway, Laboratory Design (cit. note 8), p. 599.
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Figure 1. Chemical house from Libavius’ commentary on Alchymia (1606).

We do not want the chemist to neglect the exercises of piety or exempt himself
from other duties of an upright life, simply pining away amidst his dark
furnaces. Rather we want him to cultivate humanitas in a civil society and to
bring luster to his profession by an upright household [...]. Thus we are not
going to devise from him just a chymeion or laboratory (Itague non xvyeiov seu
laboratorium ei affingimus) to use as a private study and hideaway in order
that his practice will be more distinguished than anyone else’s; but rather,
what we shall provide for him is a dwelling suitable for decorous participation
in society and living the life of a free man, together with all the appurtenances
necessary for such an existence.
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In Libavius’ polemical account against the laboratory of Tycho Brahe,”
which was located in the basement of his castle-observatory and situated in
the isolated island of Hven, the use of the Greek word yuvueiov as a synonym
for laboratorium (denoting the place where the alchemist was supposed to
conduct his activity) is remarkable. This form clearly reminds of the Greek
yuueio or ynpia, the term by which both Greco-Egyptian and Byzantine
alchemists sometimes called their ‘art’/téxwy. Libavius surely knew these
words, which had already been recognized by humanists" as the origin of
the medieval forms alchemia, alchymia, or alchimia. These represented the
first attempts to transliterate the Arabic al-kimiya’> However, although the
form xvpetov is surely linked to the newly discovered Greek term yvueio, it
represents most probably a sort of artificially created word, since such form
is never attested either in the Greek alchemical texts or in Byzantine litera-
ture. The introduction of such a neologism is particularly interesting, since
Libavius seems to try in this way to fill a gap in the ancient Greek language,
which did not have any specific word to indicate an alchemical workshop
or ‘laboratory’.

The new word makes sense from a purely linguistic point of view; in fact,
in ancient Greek sources the workshops of several craftsmen were some-
times indicated by different nouns ending in -elov, which could derive both
from the names of the treated substances and from those of the craftsmen’s
activities; some cases are listed in Table 1:

On the other hand, a more common word that was employed to indicate
differentkinds of workshopsis épyactptov (orits diminutive épyaatypidiov),
which has the same etymology as the Latin laboratorium: both, in fact,
are linked to the notion of ‘work’ (£pyov, labor) and may be referred to
the activities of several craftsmen. 'Epyactipiov may indicate (LSJ® 682),
for instance, a butcher’s shop (Ar. Eq. 744; D.H. XI 37,5), a perfumer’s shop

° See Hannaway, Laboratory Design (cit. note 8), pp. 599s. and Nummendal, Alchemy
and Authority (cit. note 5), p. 120.

" See Alan J. Rocke, “Agricola, Paracelsus and Chymia,” Ambix, 1985, 32: 38-45. Humanists
appear to have discovered the Greek word ynueia by reading and interpreting especially two
entries of the Byzantine Lexicon Suda (8 250 Adler, s.v. 3¢pag and 280 Adler, s.v. xypia): see
Sylvain Matton, “L'influence de 'humanisme sur la tradition alchimique,” Micrologus, 1995,
3:279-345, pp. 312-316.

= Libavius, in fact, considered the term chemia — to be related, in his opinion, to the
preparation of chemical substances — as the second part of the word alchemia: see William
R. Newmann, Lawrence M. Principe, “Alchemy vs. Chemistry: the Etymological Origins of a
Historiographic Mistake,” Early Science and Medicine, 1998, 3: 32-65, p. 44.
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Table 1. Workshops’ names

Greekname  Activity or substance Translation
dpyvpoxomeiov from dpyvpéxomog, ‘coiner or ‘silversmith’s workshop,
silversmith’ mint’ (LSJ® 236)"
Bageiov from Bageds, ‘dyer’ and Bagy, ‘dyer’s house or workshop’
‘dye’ (LSJ® 311 )
Buagopavteiov  from Bivooog, ‘flax™ ‘workshop for weaving linen’
(LSJ° 334)°
dopu&eiov from dopukbog, ‘spears maker’ ‘workshop where spear-shafts
are made’ (LSJ° 446)"
xepapelov from xepapeds, ‘potter’ and ‘potter’s workshop’(LSJ°
xépapog, ‘potter’s clay’ 940)"

8 Harp. 56,5 Dindorf (see also Ps.-Zonar. a 306,15 Tittmann; Phot. a 2790 Theodoritis;
Suid. o 3796 Adler) dpyvpoxomelov: Avtipdv v 7§ mpog NixoxAéa: mov XOTTETAL TO VOUITHAL.
6 viv anpavtiplév Tveg xahodaw, “argyrokopeion: Antiphon (fr. 36 Thalheim-Blass) in his
speech against Nicocles; where coinages are struck; now someone call it semantérion.”
The meaning of ‘silversmiths’ workshop’ is attested, for instance, in Plb. XXVI 1,2 (see note
24) and in various Orations by Libanius (XXV 22,2; XXVI 8,36; XXXI 12,2). See also P.Mich.
XVIII 773, where a silversmith complained that a silver lump and a necklace had been
taken away from his workshop (see 1. 7-9 ebpawv pe 6 ITtolepatog €v T@L dpyvxomint &v
Kpoxodidwy méder xatéomoé pe emt v tpdmelov xai mapédwxev Mevehdwi, “Ptolemaios
found me in the silversmith’s shop in Krokodilopolis, took me to the bank, and handed me
over to Menelaos”).

“ Strabo in his Geography emphasized the importance of the purple in the Phoenician
city of Tyrus (XVI 2,23): frdymoe 82 xal O AheEdvdpou motopxia Anebeioar dMNd Tév TololTwy
TUHPOPGV XATETTY) XPEITTWY Kol GvEAXBEV ad TV Tf) TE VAuTIALY [ ... ] %ol Tolg Topupeiols. [ ... ] xal
Suadidywvoy pev motel v TéAW 1) moAvTAnBia Bageiwy, mAovaiav 3¢ S1d v Tolad Ty dvdpeiav,
“(scil. Tyrus) could not resist to the Alexander’s siege. But it rose above such misfortunes and
recovered itself by means of the art of navigation [..] and of its dye-houses. [...] Even if the
great number of dye-workshops makes the city unpleasant to live in, they guarantee the
wealth of the city because of such ability (in dyeing).” On the basis of the Greco-Egyptian
papyri, we can infer that the Bageiov was sometimes located in the house of the dyer (in the
ground floor, P.Oslo 111138, 4 c. CE, from Oxyrhynchos); in the same building the dyes were
sold as well (P.Mich. VIII 500, 2™ c. CE).

5 The word *Buvagopavtys (from Buogds and dpaivw, ‘to weave’) is never attested.

6 Attested by an Egyptian papyrus from Krokodilopolis, SB XVIII 13312 (see note 20).

7 See Hsch. 8 2236 Latte Sopu&eiov: 8mov td 88partar Edeta, “doryxeion: where the spears are
made.”

8 Aesch. III 119; Hsch. x 2263 Latte xepopela: EvBa t& dotpdutva oxedy) minpdoxetal, “ker-
ameia: where the earthen vessels are sold.”
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Table 1. (Cont.)

Greekname  Activity or substance Translation

Avugavtelov  from *Awovpavtig (written ‘workshop for weaving flax’
Awogavtys in the papyri),? (LSJ® 1052)
‘linen weaver’

Avdgetov (or  from Awoligng or Avéiigog idem

Awoligtov) (written Avverg/Aivugog

as well), ‘linen weaver’

TopQupEiov from mopgbpa, ‘purple™ ‘dye-house for purple’ (LSJ°

1 45>22

berovpyelov from veoupyds (or DaA-), ‘glass-house’ (LSJ?1840)*
‘glass-worker’

xpvaoyoelov  from ypuaéyoo, ‘goldsmith’ ‘the shop or the workshop of

the ypuadyoog’ (LSJ? 2011)*

(D. XXV 52,6; Hyp. Ath. 6) and a barber’s shop (Plu. De soll. animal. 973B 10).
Furthermore, it is sometimes referred to the sculptor’s workshop (Aesop.
XXVII 1.3; Str. V15,1; S.E. M. IX 197,4 and X 208,3) or to a general shop, which

9 See UPZ118 (2™ c. BCE).

* See BGU I 122 (147 CE): eém'dupédov Awvuve[eiwv] (see also BGU I 110 and 324; VII 1642;
XIV 2456; XV 2471 etc.); SBXVIII 13312 (224-218 BCE), 1. 3-4: Odipyovtog Nty Avvpavteiov [xal
Buagopavteiov v Tht Tpo yeypapuuéwt moAeL, & TemoVKeY, & BovAdueda xabedvtes idpvoaadat
véa Avugavtela Vo xTA.; P.Tebt. 115 (118 BCE), 1. 237 tov adtov 8¢ tpdmov unde Awvugavtela punde
TAV AvOQuv xal Buaaovpy@v xal éptovgavt[@v] xTA. (the same decree of Euergetes I has been
partially copied also in PSI XIV 1401).

# The word mopgupéug usually does not indicate the ‘dyer’, bur the ‘fisher for purple fish’
(LSJ° 1451).

* Str. XVI 2,23 (see note 14).

3 See Dsc. V161 doPoAy, 7] ol Lwypdgpot ypdvral, Aappdvetal pév éx tév derovpyeiwy, “The
soot that painters use is taken from glass-making factories” [transl. by Lily Y. Beck, Pedanius
Dioscorides of Anazarbus, De materia medica (Hildesheim, Ziirich, New-York: Olms -
Weidmann: 2005), p. 400].

* The word is already attested by Demosthenes in the 21" speech Against Midias (sect.
22,18.): Toppéws Tappévous ‘Epxieds Exw ypuooxoelov év tf) dyopd, év @ xorarybyvopar xol
gpydlopon ™V xpuooyoby Ttéxvny, ‘I, Pammenes, son of Pammenes, of Erchia, have a
workshop in the agora, where I live and practice the goldsmith’s art;” see also Plb. XXVI 1,2
udhioTa 3¢ mpds Tolg dpyvpoxomeiolg ebploneTo xal xpuaoyoeiols, ebpNTAoY@V Xal GLAOTEXVAY
TPOg TOVG TOPEVTAS xal Todg dMoug Texvitag, “He was found especially in the silversmiths’
and goldsmiths’ workshops, where he invented ingenious arguments and discussed both
with those who work on relief and with the other experts;” SB XIV 1974 (187 CE); P.Lund.
V14 (3" c. CE).
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is often not specified by our sources: for instance, Strabo (XVII 1.15) men-
tions some épyaotpla in Alexandria, in which papyrus leaves were used
(and maybe sold) like vessels for drinking. Finally, a consistent part of the
occurrences in the literary sources deals with metallurgical activities, which
were related both to the fabrication of weapons and to the work of mine
products: Galen (De simpl. med. temp. XII 230,1-5 K.) quotes a town called
‘Epyactipte between Pergamon and Cyzicus where poAdf3awva was
extracted; Plutarch mentions the spear- and sword-makers’ épyaotipla
(Pel. 12,1) and recalls the shops of luxury metallic items, such as gilded
armours and silvered shields (Phil. 9.9).> Lastly, the Allegoriae homericae
employ the same word in association with the holy workshop of Hephaestus,
where the God was believed to manipulate the sacred ¢dotg.*®

A more complete picture is given by the papyri, where both épyaatmpidiov
and épyactyplov are often connected with several craftsmen, some of whom
have been already listed in the previous table: in fact, several places which
were specialized in the production of different handcrafts are mentioned
by papyrological documents, as one may infer from the examples in the
following table:

Table 2. Specific épyaotiipla

brewery P.Col. 111 34 (254 BCE), recto, 11. 7s.: €ig T[6 €pyaatiplov 1o ]
Guton[owod]; P.Cair. Zen. 11 50199 (254 BCE)
carpenter’s BGU1V 151 (13 BCE), f. 2Y, 1. 40: ¢pyaom(piwv) Evdomw(iwv);
workshop BGU1V 1053 (13 BCE), f. 1, 1. 49: ¢pyaotpiov Eudomoilod
coppersmith’s P.Oxy. VI 989 (3"/4™ c. CE);*” P.Berl. Bork. (4" c. CE), f. 4,1.133:
workshop [Epyaam)]ptov TIAMxt0g xathxopbmou
dyer’s P.Oxy. XIV 1648 (2" c. CE), £. 3, 1. 61: faguxd epyaotipie; CPR
workshop XIV 10 (6" c. CE), épyaamp(iov) Bagp(eutinod). See table 1, s.v.
Bagpelov

s See, for instance, also Aesop. LIX 1,1 (eig xaAxéwg pyaotiplov = LIX 3.1) and XCV 11
(elg yahxovpyod épyaatnpiov); D. XXVII 9,5 (workshops where spear-makers were at work;
see XXVII 31,3-5 as well); D.H. IX 60.5 (t& T €pyaotipla <mAYpy 0p&v> ETavTor TOAEUIK@Y
SmAwv) etc.

*6 Heraclit. All. 51,5 T pév odv &v odpavg oepvdv Epyaotiplov ‘Healotov Ty lepdv @law
oUtwg Ednutodpynoey, “So the holy workshop of Hephaestus in the heaven worked in this way
the sacred nature.”

7 The papyrus mentions the workshops of different yoAxels, ‘coppersmiths’ or simply
‘blacksmiths, workers in metal’ (LSJ? 1973).
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Table 2. (Cont.)

goldsmith’s BGUIV 1127 (18 BCE), 1L. gs.: épyaatypidiov xpuaoyodv; P.Sijp.
workshop 16 (155 CE).”® See table 1, s.v. xpuooyoeiov

greengrocer’s P.Oxy. X111461 (222 CE), 1L. 55.: €pyactiiptov AayavorwA(1edv)
shop

pickle-seller’s P.Ross. Georg. 111 38 (6™ c. CE), 1. 11: épyaotptov cadyapopindy
shop

potter’s P.Flor. 150 (269 CE), f. 3, 1. 68: xepapiinév Epyaatyptov.
workshop See table 1, s.v. xepapieiov

weaver's P.Mich. XI 620 (239/40 CE), f. 1%, 1. 10: épyactiptov yepSta[xdv];
workshop P.Neph. 48 (4" c. CE), 1. 11: pxpdv Awugudy épyaotiplov.?

See table 1, s.vv. Awvugavtelov and Awvdgetov.
workshop where  P.Bon. (135 CE), for instance 24a8s.: épyaatptov
to full wool ép[lop]afdioftie]dv

Finally, the Greek magical papyri hand down different spells or rituals to
guarantee profitable activity to unspecified workshops,* which evoke in
some way the astrological treatises in which the authors indicate the right
astral junction for opening an €pyactyplov. For instance, Hephaestion of
Thebes (4"/5™ c. CE) specifies:

When to open workshops. It is better to open workshops, to collect livelihood
and what concerns the weights and the measures, when the moon is in Libra,
in the second place when it is in Cancer, in the third place in Aries etc.
(Apotelesmatica, p. 89, 1l. 4-9 Pingree).>

8 In the papyrus the workshop of the goldsmith Nethog is mentioned.

> In this case the workshop belonged to a linen weaver.

3 See PGM 1V 2359-72; VIII 54-64: “Take a piece of olive wood and make a small dog-faced
baboon sitting down, wearing the winged helmet of Hermes and a box of its back, and
inscribe the name of Hermes on the papyrus and put it in the box. Write in myrrh ink, pray-
ing for what you do or what you wish, and after putting a lid on, burn incense and place it
where you wish in the middle of the workshop. And the name to be written is: PHTHORON
PHTHIONE [...] give to the workshop business, favor, prosperity, elegance, both to NN him-
self and to his workshop, immediately, immediately; quickly, quickly” [Transl. by Hans
Bieter Dietz, The Greek Magical Papyri in Translation, Including the Demotic Spells (Chicago
& London: Chicago University Press, 1986), p. 146].

3 The Greek text reads: ITéte épyaatypla dvoiyew. Epyactipta 8¢ dvolyetv xai Biov cuihéyew
xal oo aTaduols xal pétpols ypfitot duevov &v Zuyd obong ths Tedvng, xord v d&w Seutépay
év Kapxive, xata mv tpimyv év Kplw xtA.
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In one case only do the magical papyri describe the production of an ink
that was made inside an épyaotpiov, which perhaps was expected to be
protected by means of the following ritual:

Himerios* recipes. Drawing made with Typhonian ink: a fiery red poppy, juice
from an artichoke, seed of the Egyptian acacia, red Typhon’s ocher, asbestos,
quicklime, wormwood with a single stem, gum, rainwater. To do well at the
worshop: On the egg of a male bird write and then bury the egg near the
threshold where you live. ‘CHPHYRIS egg, which is CHORBAI SANACHARSO
AMOUN etc.” (PGM XII 96-101).3

The bulk of data that have been listed so far seems to suggest a complex
picture of the activities of the ancient craftsmen, who clearly did their own
work in particular workshops equipped with a specific set of instruments.
However, the general word épyaotipiov did not have any connection to a
specific ‘art’, but it could indicate at the same time a workshop where dif-
ferent kinds of items were produced and the shop where to sell such hand-
crafts. The chemical or alchemical nuance, which became specific to the
Latin word laboratorium from the fifteenth-sixteenth century on, is entirely
missing during the first centuries CE, when Greek alchemy moved its first
steps. Furthermore, none of the names of workshops quoted above is ever
mentioned either by the Corpus alchemicum graecum handed down by the
Byzantine tradition or by the so-called (al)chemical papyri of Leyden and
Stockholm:* both never offer any instance even for the more general
¢pyaotplov to indicate the place where alchemists were at work.

Such lack is remarkable, especially if we consider some similarities
between the activities which were supposed to be carried out in the work-
shops we mentioned and the different arts which the earliest extant
alchemical works appear to have been interested to. In particular, the four
books ascribed to Pseudo-Democritus were dealing with different kinds of
dyeing techniques which were related to different methods for dyeing wool

2 Perhaps to be identified with the 4™ century philosopher: see Betz, Greek Magical
Papyri (cit. note 30), p. 156, n. 24.

3 Transl. by Betz, Greek Magical papyri (cit. note 30), p. 156. The Greek text reads: T]a
napd Hpepiov: Tupuviov péavos ypagn: dve[puw]ws, pAwyitidog, xvAod xwdpag, oméppuatog
dedv[Bn]g Ailyvrriag, ].LD\[ Jov Tu(pdwog, c’(crﬁéc'rou, xoviag, dprep[to]iag povonko’»vou, uéyswg,
duBpiov. Epyoccr‘ry,ptov &b mpdooety: émi wob Epvibog dpoevixod émiypage xai xatdpvEov Tpdg
0086v, 8[1ov] €l, 6 Gv: xpupLs, WV, 8 eaTiv YopPa oAVaXAPOD Apodv xTA.

3 Justin one case (Com. Alch. CAAG II 290,93 1800 €E £vdg papyapitov xat évdg dAhov, ExeLg,
& Kheomdrrpa, mdv Pageiov) one may find the term Bageiov, which, however, does not have
the usual meaning of ‘dyer’s workshop’. Berthelot translated (CAAG III 279): “Voici que d'une
seule perle et d'une autre (encore), tu tires, 6 Cléopatre, toute la teinture.”
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purple, manipulating metals and counterfeiting precious stones®. Similar
topics are also covered by the papyri of Leyden and Stockholm and are very
likely to have been important subjects of discussion for different alchemi-
cal authors, who are usually dated back to the 1*-2" century CE. Maria the
Jewish and Pseudo-Democritus are quoted by an anonymous recipe-book
in connection to a process of mordanting wool;** another recipe in the
same collection specifies that Maria and Ostanes employed different dyes
to make emeralds (or a green precious stone), sapphires (or a blue precious
stone) and rubies (or a red precious stone).?” A work attributed to the alche-
mist Pebichius, which is survived only in Syriac translation,®® describes an
alchemical book by Ostanes as dealing with every field of knowledge, and
in particular with the making of gold, the precious stones, purples and the
divine dyes of glass.

In addition, Zosimus attacks the alchemists who believed in astrological
influence operating on the dyeing processes and dismissed the study of the
books of ancient authors, who explained the correct procedures to follow
in order to reach good results.® Despite the general context of similar
claims, it is possible at least to highlight a similarity with the astrological
and magical texts, which specifies the more propitious time for opening a
workshop and the rituals to perform in order to have a good business.*

% The most complete and ancient source on the Pseudo-Democritus books is Synesius,
CAAG 1I 57,1113 Ex TtovTou AaPwv dpopuds, cuveypdato BiAovs téooapag Papueds, mept
xpvaod xai dpydpov xal AlBwy xal Topevpas, “(scil. Democritus) got from him (é.e. the Persian
magus Ostanes) the bases (of the alchemical processes) and wrote four books on dyeing, on
gold and silver and precious stones and purple” (see also Syncell. p. 297, 1. 24-28
Mosshammer). Just an epitomized version of these books, including a small section on pur-
ple and two larger sections on the making of gold and silver, has been preserved by Byzantine
manuscripts under the title of “Natural and secret questions” (Pvaxa xai pvorid, which
combine the part on purple and the part on the making of gold; see CAAG II 41-49) and “On
the making of silver” (ITepi davjuov motjoews, see CAAG II 49-53).

¥ CAAG 11 354-355.

37 CAAG 11 351-352.

# The Syriac text (preserved by the Cambridge manuscript Mm. 6.29, f. 13) is still unpub-
lished; a partial French translation is available in CMA II 310.

3 Zos. Alch. I 12113 and 160-70 Mertens. The issue of the xatpwai Bagal (or xataBagai),
namely the dyeing processes which were supposed to be dependent on the astrological
influences, is discussed by Zosimus, especially in the second section of his book ITp@tov
BiBriov tijs tedevtalas dmoyfic [CAAG 11 239-246 = André-Jean Festugiére, La révélation
d’Hermeés Trismégiste, 3 vols., Vol. 1: L'astrologie et les sciences occultes (Paris: Les Belles
Lettres, 1944), app. 2, pp. 363-368, with French translation and commentary at pp. 275-282].

+ See, for instance, Michele Mertens, Zosime de Panopolis, Mémoires authentiques. Les
alchimistes grecs IV/1 (Paris: Les Belles Lettres, 1995), p. 62, n. 9.



282 M. Martelli / Nuncius 26 (2011) 271-31

Nonetheless, similar overlaps between alchemy and craftsmanship are
far from evident, especially if we focus on the possible relationships, or
even identifications, between the alchemists and the experts in some of
the above mentioned arts. Alchemical texts often mention the teyvitat,*
with particular attention to the Bageis,* the ypuadyor*® and the yoAxeig*
or yoAxoupyol,® and refer to different tools or ingredients* which were
considered as peculiar to particular arts: especially the recipes, which
describe a wide range of manipulations related to dyeing processes and to

# The Leiden and Stockholm papyri recipes often claim that the results of the processes
for imitating silver are so good than they can deceive even the texvitat (‘experts’): see
P.Leid.X. 8, 6s. €atat mp@TOV danpov, GoTe xal Todg Texvitag Aadetv (= P.Leid.X. 89, 7s.), “It will
be asem of the first quality, which will deceive even the artisans” (transl. by Earle Radcliffe
Caley, “The Leyden Papyrus X. An English Translation with Brief Notes,” Journal of Chemical
Education, 1926, 3: 1149-66, p. 1152); P.Holm. 3, 4s. xal yivetat dpyvpog 6 mpRTog, wg xal Tovg
Teyvitag Aavlavew (= P.Holm. 48,4), “It becomes silver of the first quality, which deceives
even the artisans.” Pseudo-Democritus in the sixth recipe of the section “On the making of
silver” (CAAG 11 52,9-19) — where he describes how to prepare a dyeing solution in which to
deep a metallic leaf — specifies (1. 11): xarepydov Aotmov g texvityg, “Carry out the rest like a
craftsman.” A recipe for counterfeiting pearls (CAAG II 369,18-27), based on the cooking of a
white pastry put inside of an onion, reads (1l. 22-24): Tév B6ABov BdAov ig podpvov Ewg dmnof
o otéartov: xai dpag, xal Po&ag, ebprioets Aevxavbévta. Aotmdv ab xdbapov aTidBov &g Emvoels, g
Texvitng Td oixela mot@v, “Put the onion in the oven until the pastry is cooked; take it out, dry
itand you will find it to become white. Then make it glitter by cleaning it as you know, in the
same way the craftsman does his own work.”

+ See, for instance, P.Holm. 106,4ss. Aafwv Ttov depov Tig lodtews Tapd TéV Bagéwy [...]
Sidtpupov éml tiig Bulog [...]. Elrar AaBav 1o &vBog 16 dmd tav Bagéwy, “Take scum of woad from
the dyer [...] and triturate it in the mortar [...]. Then take the brilliant color prepared by the
dyer etc.” (transl. by Earle Radcliffe Caley, “The Stockholm Papyrus. An English Translation
with Brief Notes,” Journal of Chemical Education, 1927, 4: 979-1002, p. 993); Zos. Alch. CAAG
11 154,18s. {8wp Oelov aivigaovtar: dAG xal 6 xpdxog xad’ Eavtov ddUvauel, i uy Sid Tod axebouvg
00 Belov Bdatog: xat of Bagels obtw xpdvray, “They speak darkly about the divine water; but
the saffron does not work by itself, without the instrument (?) of the divine water; and dyers
employ it in this way.” See also P.Oxy. III 467 = Robert Halleux, Papyrus de Leyde, papyrus de
Stockholm, recettes, Les alchimistes grecs 1 (Paris: Les Belles Lettres, 1981), p. 156, L. 6s.:
aTuntypiov v of Bagpels xpdvrat).

% Moyses Alch. CAAG 11 309,17 appuwviaxod Kavwmng v xpdvtat of ypuaoydot uépog o', “one
part of the Ammon salt from Canope (?) which is used by goldsmiths.”

“ P.Holm. 9,2 Aydpaaov 8vBpoxag, olg of yeuxels xpdvrat, “Buy charcoal which the smiths
use» (transl. by Caley, “The Stockholm Papyrus” (cit. note 42), p. 982.

4 Moyses Alch. CAAG II 304,8-10 xaBpiov Agvxy [...] Hjv xp@vrat of yadxovpyoi, “white cad-
mia [...] which the smiths use.”

4 See, for instance, P.Leid X 32,1-2 and 42,2 (xé o xpugoyoixy, ‘solder for goldsmiths’);
P.Leid.X.19,5-9 and P.Holm.1,3 (850 Bagpixdv, ‘dyer’s vinegar'); P.Holm. 89,3 (ctumtypia fagpux,
‘dyer’s alumn’).



http://www.ingentaconnect.com/content/external-references?article=0021-9584(1926)3L.1149[aid=7925667]
http://www.ingentaconnect.com/content/external-references?article=0021-9584(1926)3L.1149[aid=7925667]
http://www.ingentaconnect.com/content/external-references?article=0021-9584(1927)4L.979[aid=9051019]
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the making both of metallic alloys and of fake precious stones, refer to the
use of different specific devices:

1. P.Leid X. 68,2s. describes the preparation of a gilded ink based on a
certain amount of gold which had been melted in a goldsmiths’
melting-pot (x@vov ypuaoyoixdv).

2. Arecipe included into a collection ascribed to Moses (CAAG 11 305,7-14)
explains how to make a gilded alloy by mixing liquid substances and
minerals: all the ingredients are mingled and melted in a goldsmiths’
furnace (xauvog xpuaoxoixy).

3. Two further recipes of the same collection instruct to use a furnace for
making glass (xdpuvog beAovpyn) in order both to process the Beiov (litt.
‘sulphur’), which was supposed to become black (CAAG 1II 307,20-26),
and to make the poywyoio white (CAAG II 308,6-10). In addition, two
recipes that have been preserved by the London Syriac manuscripts¥
prescribe to process the misy [CMA 11 57,2-6 (Syriac text) and 102,1-7
(French translation)] and the copper [CMA II 58, 14-21 (Syriac text) and
104,7-18 (French translation)] in a similar furnace [~a\ a\ix ~ii=an,
gamyna (= xdpwog) dzgwgya, ‘glass-blower’s furnace’].#®

4. A recipe handed down in the London Syriac manuscripts [CMA 11
51,16-18 (Syriac text) and 92,23-93,2 (French translation)] explains
how to produce a red substance called minium (.ansuac, syrygwn) by
mixing white lead with vinegar and cooking it in a potter’s furnace
(<ioan wadw, twn qwgya).”

5. P.Holm. 2,5 (recipe on the making of silver), P.Holm. 16,3 (recipe on
the purification of crystal) and another anonymous recipe on the
purification of crystal (CAAG II 361,23) prescribe to employ the fur-
nace used for warming baths (BaAaveiov)* in order to accomplish the
described operations.

4 Namely the manuscripts Egerton 709 (16" c.) and Oriental 1593 (15™-16™ c.), which
are kept at the British Museum Library: see their description by Rubens Duval in CMA 1I,
pp. XLVI-XLVIIL

# See also CMA 11 256, 24 (10™ book of Zosimus) and 261, 12 (12" book of Zosimus).

# This passage is handed down by the Cambridge Syriac manuscript Mm. 6.29 (f. 73")
among the recipes that belong to the 10" book of Zosimus (see CMA II 256, 1-5).

% See Halleux, Papyrus de Leyde (cit. note 42), p. 34; in two cases the alchemical reci-
pes (P.Holm. 16 and CAAG 1I 361,25) state to employ the yoAxiov/xaAxelov (‘cauldron, boiler’)
of these furnaces.
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If such passages, on the one hand, show the attention the alchemical
authors devoted to craftsmanship, on the other they seem to point out a
distinction between the alchemists themselves and the craftsmen of differ-
ent arts. Halleux,” commenting on these references in the Leiden and
Stockholm papyri, wrote: “D’autre part, I'auteur prescrit d'utiliser un creu-
set d’orfévre, de la paille d’orfévre, du vinaigre et de I'alun de teinturier et
d’aller chercher la mousse de guéde chez les teinturiers. Cela signifie qu'il
n’est ni orfévre, ni forgeron, ni teinturier.” On the basis of the previous data,
it seems possible to infer that alchemical practice involved a complex and
wide set of tools and instruments which were peculiar to different ancient
teyval. Zosimus, for instance, at the end of his treatise Ipdtov G SAiov ¢
Tedevtalag dmoyijs, says explicitly:*

These dyes have the property of getting rotten both in a big and in small
quantity; that means that they may be obtained by the glass-makers furnaces,
by small or big melting-pots, and by any kind of instruments, by means of the
fire and according to its intensity. The experience will prove it, when jointed
to a completely purified soul (CAAG II 246,17-21).5

The focus on dyeing techniques — which in Zosimus’ opinion could be real-
ized following different ways both by means of raw and cooked substances
and by means of liquid and solid ingredients —5* brings to mind the four
Bagual BifAot ascribed to Democritus and the wide range of different arts
which the first alchemists seems to have been concerned with.% If we
restrict our analysis to the four fields — namely the purple dyeing, the mak-
ing of gold and silver by treating base metals or producing particular alloys,
and the counterfeiting of precious stones — which feature in the Leiden and
Stockholm papyri, Pseudo-Democritus and other ancient alchemists, such
as Ostanes and Maria, it seems clear that each of these téyvat was based on
the use of specific tools and ingredients and was related to the activity of
specialized craftsmen.s® The dyeing of clothes was peculiar to the Bageis

5 Halleux, Papyrus de Leyde (cit. note 42), p. 28.

3 See supra, note 39.

53 The Greek text reads: "Exovow odv ¢iow altar ol fagal xol mod\& aymteadou, ol SAiya,
Toutéotwv ylyveaBau xal &v xapuviog deAopiyols, xal év xwvelalg peydialg xai pxpals, xai év
Slagpbpotg dpydvay <Sitd> pdtwy, xal &v moodtytt adtdv: xal 1) melpa dvadelfel, uetd xal tév
Puxedv mavtwy xatopbwudbuwv. Festugiere, La révélation d’Hermeés (cit. note 39), did not
reedit this part, but he gave just a French translation of this passage (p. 282).

5 See CAAG 11 246,116 with the commentary by Festugiére, La révélation d’Hermeés
(cit. note 39), p. 281

% See supra, pp. 280-281.

56 A general inquiry on the Egyptian craftsmen during the Roman period is carried out by
Peter van Minnen, “Urban Craftsmen in Roman Egypt,” Miinstersche Beitrige zur antiken
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and the working of metals to different craftsmen, such as the ypvadyoot
(experts at working gold), the dpyvpoxdmot (experts at working silver),
the yoxels/yahxovpyol/yarxotimol (experts at working bronze),” the
adnpovpyol (experts at working iron). Finally, a particular expertise was
surely necessary for producing fake precious stones, which were based on
the dyeing of white quartz by means of different minerals substances.®
Such procedures, which are clearly linked to the traditional Egyptian skill
of producing glazed quartz and manipulating vitreous substances®, must
be probably related to the activity of glass-workers,” whose furnaces are
many times quoted also in the alchemical texts. These activities were well
established in Egypt since the ancient times and were often related to the
temple activities. The archeological inquiries have discovered different evi-
dences that show the continuity of such craftsmanship until the Hellenistic
and Roman period, where it is possible to sketch a more detailed picture on
the basis of the larger bulk of preserved documents. For instance, Flinders
Petrie discovered the rest of a dyer's workshop in Athribis (see Fig. 2), which
very likely dates back to the Roman period and has been described by the
scholar as follows:

[...] There are three vats in the bench of the north, and beyond the cistern the
blench passes into a vat room, with sixteen vats in the raised bench around
the sides. These vats are lined with cement and deeply stained. Most of them
are black blue with indigo, and some are red.*

Handelsgeschichte, 1987, 6: 31-87. The Byzantine period is analyzed by Itskhok Fishelevich
Fikhman, Egipet na rubezhe dvukh epokh. Remeslenniki i remeslennyi trud v IV — seredine VII
v. (Moskva, 1965); German summary in LF. Fikhman, “Grundfragen der handwerklichen
Produktion in Agypten vom 4. bis zur Mitte des 7. Jahrhunderts uw.Z.” Jahrbuch fiir
Wirtschaftsgeschichte, 1969, 4:149-159.

57 See, in particular, Fabienne Burkhalter, “La production des objets en métal (or, argent,
bronze) en Egypte Hellénistique et Romaine a travers les sources papyrologiques,” in
Commerce et artisanat dans l'’Alexandrie hellénistique et romaine (Actes du colloque d’Athénes,
11-12 décembre 1988), edited by Jean-Yves Empereur (Athénes: EFA, 1998), pp. 125-133.

8 See Halleux, Papyrus de Leyde (cit. note 42), p. 28.

% See Eve Dray, Oliver H. Myers, “Glazed Quartz beads of the Romano-Arab Period,”
Journal of Egyptian Archaeology, 1946, 32: 65-68; Alfred Lucas, John R. Harris, Ancient
Egyptian Materials and Industries, 4" ed., (London: E. Arnold, 1962), pp. 41-45 and 167s.; Paul
T. Nicholson, Edgar Peltenburg, “Egyptian faience,” in Ancient Egyptian Materials and
Technology, edited by Paul T. Nicholson and Ian Shaw (Cambridge: Cambrige University
Press, 2000), pp. 177-194.

b See Marco Beretta, The Alchemy of Glass. Counterfeit, Imitation and Transmutation in
Ancient Glassmaking (Sagamore Beach: Watson Publishing International, 2009).

& William M. Flinders Petrie, Athribis (London: BSAE, 1908), p. 1 and pl. XXXIV.
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DYERS WORKSHOP

Figure 2. Dyer’s workshop from Athribis (Petrie’s sketch).

In addition, a papyrus from Oxyrinchus (P.Oxy XIV 1648; 2™ c. CE) lists
some tools (namely two vessels, a yaAxelov poAvfBodv and a mifov datpdxtvov)
which belonged to another dyer’s workshop that the owner wanted to sell.
In the third column of the recto, in fact, the sale contract of this fageilov has
been transcribed as follows:
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Sarapias and Aunchis, both daughters of Harthonis son of Paapis, and their
mother Terathonis daughter of Zoilus son of Sarapion son of Petosorapis have
sold the produce and roof and dyeing-workshops constructed jointly, which
belong to them in the aforesaid dyeing-place, and the leaden pot and the
earthenware cask which they possess there, and further the vacant spaces
which they possess on the west of the workshop (P.Oxy XIV 1648, col. iii, 11
56-64).°

The big amount of vats described by Petrie and the vessels quoted by the
Oxyrhynchus papyrus allow us to have a more clear idea about the tools
which were peculiar to the workshop of a dyer, whose activity is well repre-
sented also in some Pompeii’s frescos.®

Different working spaces, which were equipped with specific tools and
instruments, were surely proper also to the other téyvat we have already
mentioned in connection with the earliest alchemical works. Many glass-
making workshops have been discovered in Egypt by archeologists: new
excavations at Tell el-Amarna — which had been partially investigated by
Petrie® — have located furnaces (dating back to the 18" Dynasty) which
were surely used to make frit and probably glass as well;% several Roman
primary glass workshops have been found in the Wadi Natrum region

% Transl. by Bernard P. Grenfell, The Oxyrhynchus Papyri (London: Egypt Exploration
Society, 1920), vol. 14, p. 86; the Greek text reads: Zapamidg xal Adyyig dugét(spat) Apbeviog
Moadmiog xai ) Tovtwy e Tepadivig Zwid(ov) Zapam(lwvog) Tod Iletwovaopdiog mempdn(aat)
o Ordipy(ovtar) adtais poptiar xal 3oxwaty xal T& cuvwxodounp(éva) Bagird Epyaathpta &v T@
dmoded(etypéva) Bagein xal & Exovay &v TohTw yaAxeiov movPodv xal mtifov dotpdx(ov), &tt 3¢
xat o0 Eyovat dmd MBo(s) Tod épyaatpiov PrA(ovg) Tém(oug).

% See George A. Faber, “The Roman Dyers,” Ciba Vision (Dyeing and Tanning in Classical
Antiquity), 1938, 9: 291-295; Robert J. Forbes, Studies in Ancient Technology, 2™ ed., 7 vols.,
Vol. 4: 126-137 (Leiden: EJ. Brill, 1964). On the basis of the archeological evidences
found in Pompeii, Heather Hopkins (“Reconstructing the Dyeing Industry in Pompeii
through Experimental Archaeology: the Challenges and Rewards of a New Approach”)
tried to reproduce the Roman dyeing processes by reconstructing the ancient tools and
furnaces: the paper, which has been presented at the First European Textilforum,
Openlucht Museum, Eindhoven (2009), is available at the webpage http://www.textilforum
.org/ forumog/h-hopkins2o009.pdf.

64 See, for instance, Paul T. Nicholson, “Petrie and the Production of Vitreous Materials,”
in L'apport de I'Egypte a Uhistoire des techniques. Méthodes, chronologie et comparaisons,
edited by Bernard Mathieu, Dimitri Meeks, Myriam Wissa (Le Caire: IFAO, 2006), pp. 207-
216.

% Paul T. Nicholson, Caroline M. Jackson, “Tell el-Amarna and the Glassmakers’
Workshop of the Second Millenium BC,” in La route du verre. Ateliers primaires et secon-
daires du second millénaire av. J.C. au Moyen Age, edited by Marie-Domenique Nenna (Lyon:
Maison de I'Orient Méditerranéen-Jean Pouilloux, 2000), pp. 11-22.
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(between Cairo and Alexandria)®® and around the Lake Maryut,*” two
areas rich of nitron, where the making of glass was carried out by means
of basin furnaces. In addition, various textual evidences confirm the
presence of secondary ateliers in numerous Egyptian cities (Alexandria,
Thebes, Hermopolis, Oxyrinchus) from the Hellenistic period to the Late
Antiquity.® Lastly, workshops for the working of metals are well repre-
sented in different hieroglyphic reliefs, the most ancients of which date
back to the Old Kingdom. Important examples have been found, for
instance, in the Tomb of Mereruka (Saqqara)® and in the tomb of Rekh-
Mi-Re (Thebes).”

The relationship between similar ateliers and the practice of the ancient
alchemists, such as Pseudo-Democritus, Ostanes or Maria, is controversial:
the presence of dissimilar workshops in Egypt, which most probably fitted
the specific needs of different craftsmen, contrasts with the tendency of the
earliest alchemical texts to deal with a complex set of dyeing techniques. It
is difficult to imagine just one working space where the ‘alchemist’ tried to
put in practice all the processes as described, for instance, by the Leiden
and Stockholm papyri or by what is still extant from the four Pseudo-
Democritean books. Similar practices required different instruments which
were at the disposal of the Greco-Egyptian craftsmen, who were usually
organized in separated guilds or professional associations:” the figure, then,

% Marie-Dominique Nenna, Maurice Picon, Michéle Vichy, “Ateliers primaires et sec-
ondaires en Egypte & I'époque gréco-romaine,” in Nenna, La route de verre (cit. note 65),
Pp. 97-102; Marie-Dominique Nenna, “Les artisanats du verre et de la faience: tradition et
renouvellement dans 'Egypte gréco-romaine,” in Mathieu, Meeks, Wissa, L'apport de 'Egypte
a lhistoire des techniques (cit. note 64), pp. 188-190; Marie-Domenique Nenna, Maurice
Picon, Michéle Vichy, Valérie Thirion-Merle, “Ateliers primaires du Wadi Natrum: nouvelles
découvertes,” Annales de I'’Association internationale pour U'histoire du verre, 2005, 16: 56-63.

6 Nenna, Picon, Vichy, “Ateliers primaires et secondaires en Egypte” (cit. note 66),
pp- 102-104.

6 Beretta, Alchemy of Glass (cit. note 60), pp. 40-46; Nenna, Picon, Vichy, “Ateliers pri-
maires et secondaires en Egypte” (cit. note 66), pp. 104-112.

% Bernd Scheel, Egyptian Metalworking and Tools (Oxford: Shire Publications, 1989),
pp- 21-33; Prentice Duell, The mastaba of Mereruka (Chicago: University of Chicago Press,
1938).

™ Norman De Garis Davies, The Tomb of Rekh-mi-re at Thebes (New York: Metropolitan
Museum of Art, 1943).

™ See Minnen, “Urban Craftsmen in Roman Egypt” (cit. note 56), pp. 48-72; for the
Byzantine Egypt, see Itskhok Fishelevich Fikhman, “Sur quelques aspects socio-économiques
de lactivité des corporations professionelles de I'Egypte byzantine,” Zeitschrift fiir
Papyrologie und Epigraphik, 1994, 103: 19-40. On the organization of such guilds, see Arthur
Edward R. Boak, “The organization of Gilds in Greco-Roman Egypt,” Transactions and
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of the ‘alchemist’, who was supposed to be interested to a wide bulk of
Téyval, does not correspond completely to the figure of the simple crafts-
man, who was in all likelihood specialized in a single art only. On the other
hand, Halleux recently highlighted “le contexte a la fois technique et intel-
lectual” of the recipes collected by the Leiden and Stockholm papyri:™ the
papyri do not have any sign that may suggest their use inside a workshop
and the compiler of such collections appears to have been more interested
to copy a book to be kept in a library instead of a recipe-book that was use-
ful for the practice.” In addition, a more evident interest towards a classifi-
cation of different dyeing ingredients and techniques is attested by the
Pseudo-Democritus’ work: for instance, with regard to the purple dyes, he
made a list of substances which have been organized on the basis both of
their effects and of their use by ancient experts.” Furthermore, different
passages focus on the dyeing power of the nature (¢0aig), which seems to
reveal itself in all the technical fields the four books dealt with.7

A similar intellectual attitude may have been one of the basis that pushed
ancient ‘alchemists’ to study and at least partially systematize a technical
tradition which had its roots in the work and activities of the Greco-
Egyptian teyvites. However, the above mentioned references, in the
Corpus alchemicum, to specific instruments which were proper to the dif-
ferent craftsmen allow us to believe that alchemists as well made use of
similar devices in their practice, maybe by sharing specific tools and even
the working spaces with the experts in different fields. Zosimus, sketching
a brief history of alchemy in Egypt,® compared the teyvitar who either

Proceedings of the American Philological Association, 1937, 68: 212-220. Some considerations
on the possible relationships between the professional associations and the earliest alche-
mists have been developed by Jack Lindsay, The origins of Alchemy in Graeco-Roman Egypt,
(London: Muller, 1970), chap. 10.

7 See Halleux, Papyrus de Leyde (cit. note 42), p. 30.

™ See Halleux, Papyrus de Leyde (cit. note 42), p. 27.

™ CAAG 11 42,9-20. Pseudo-Democritus wrote similar catalogues also in relation to the
ingredients used for the making of gold and silver, as one may infer by comparing some pas-
sages of Synesius’ commentary (CAAG II 56-69) with three excerpts that have been included
in a recipe-book handed down under the name of Moses (see, in particular, CAAG 11 306,15-
307,16; Matteo Martelli, “Divine Water in the Alchemical Writings of Pseudo-Democritus’,
Ambix, 2009, 56: 5-22, pp. 16-18). I will conduct a more detailed analysis of these parts in my
forthcoming new critical edition of the Pseudo-Democritus’ alchemical books, which will be
published in the collection “Textes at Travaux de Chrysopoeia.”

5 See, in particular, CAAG II 46,21-48,3 and 49,10-22.

76 In the first part of the ITpdtov BifAiov Tjs tedevtaiag dmoyys: see Festugieére, La révélation
d’Hermes (cit. note 39), pp. 363s. (Greek Text) and pp. 275-277 (French translation).
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extracted mineral ores or struck coins under the strict control of Egyptian
kings with the first alchemists — with particular attention to Democritus —
who were not allowed to reveal their secrets, since they “were friend of
Egyptian kings and boasted to be among the ‘prophets’ of the first order”
(pidot Evteg T@V Pagiiéwy AlydmTou xal T& Tpwtela év Tpogy Ty adyodvTES).
Even if their mutual relationship and interactions are difficult to specify,
it is possible to suppose that the alchemists and the ‘experts’ who worked
for Egyptian kings shared in some way a common knowledge and prac-
tice. For instance, on the basis of the Byzantine chronicler John of Antioch
(7" c. CE)” we know that alchemists were able to produce some kind of
wealth — probably connected to the striking of fake coins — since the chron-
icler tells how the emperor Diocletian (284-305) ordered to burn all the
books on the alchemy of gold and silver (wept ynpelag xpvaod xai dpydpov)
by means of which Egyptian people raised the funds necessary for sustain-
ing their insurrections against Roman control.” Such practical aims (which
were probably related to the production of different luxury items as well )™
appear to link in some way the craftsmen activities and the alchemical
practices: if one imagines an ancient ‘alchemist’ trying to put into practice
some of the procedures described in the alchemical recipes, one then can-
not rule out that this alchemist had at his disposal the same tools and work-
shops, which were used by the Greco-Egyptian craftsmen, and which are
often quoted by the Corpus alchemicum itself.

2. Alchemical Instruments and Procedures

If we go back to the starting definition of laboratory’, the presence of a vast
number of instruments “to study, systematize, or quantify the objects” of an
inquiry is taken to be a specific feature of the modern space devoted to
scientific investigations. Especially with regard to the field of chemistry
several studies have focused on the distilling and sublimating devices,*

7 Fr. 248 Roberto.

® For a general comment on this notice, which is usually considered plausible by schol-
ars, see Halleux, Papyrus de Leyde (cit. note 42), pp. 23s. On the possible relationships
between alchemy and the striking of coins, see, in particular, Paul T. Keyser, “Greco-Roman
Alchemy and Coins of Imitation Silver,” American Journal of Numismatics, 1995/96, s.s. 7/8:
209-233.

™ See Halleux, Papyrus de Leyde (cit. note 42), p. 26.

% See, in particular, Jules Dujardin, Recherches rétrospectives sur lart de la distillation.
Historique de ['Alcool, de 'Alambic et de l’Alcoométrie, (Paris: chez 'auteur, 1900), pp. 20-28;
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whose first examples have been often traced back to Greco-Egyptian
alchemy.* Such equipment, in fact, was both described by ancient alchemi-
cal authors and illustrated in several pictures that are handed down in
Byzantine and Syriac manuscripts. It has been highlighted how these
instruments were likely developed from the common tools of more popu-
lar and widespread arts, such as cuisine and perfumery.* Greco-Egyptian
alchemy, on the other hand, has been usually regarded as one of the first
and fundamental steps in the progressive specialization of such technol-
ogy. One wonders whether the alchemists’ attention to a set of specific
devices progressively peculiar to alchemical literature may be evidence for
the formation of a specific space to accommodate such equipment and to
carry out the technical processes as described in the recipe-books or even
in more complex treatises.

Especially the works of the earliest authors deserve a particular atten-
tion, because they appear to deal with the description and the classifica-
tion of different instruments. First of all, several alchemical works
mention that Maria the Jewish wrote about several kinds of devices.
Zosimus — our first source on Maria’s treatises, which have been not
included into the alchemical anthologies handed down by the Byzantine
tradition — explicitly states:

The construction of several instruments has been described by Maria, not only
the instruments for the sulphur waters, but also different types of kerotakis
and furnaces (VII 10-12 Mertens).®

Unfortunately, it is difficult to identify the works in which Maria dealt with
these instruments, which seem to be related to various alchemical opera-
tions; as Mertens* pointed out, the Jewish alchemist is likely to have

Robert J. Forbes, A Short History of the Art of Distillation, from the Beginnings up to the Death
of Cellier Blumenthal, (Leiden: Brill, 1948), pp. 13-28; F. Sherwood Taylor, “The evolution
of the Still,” Annals of Science, 1945, 5: 185-202; Mertens, Zosime de Panopolis (cit. note 40),
pp. cxvi-cxxx; Robert G. W. Anderson, “The Archaeology of Chemistry,” in Instruments and
Experimention in the History of Chemistry, edited by Frederic L. Holmes, Trevor H. Levere,
(Cambridge, London: The MIT Press, 2000), pp. 5-35.

8 See, for instance, Forbes, A Short history of the Art of Distillation (cit. note 80), p. 6: “We
must adopt the general opinion that distillation was first discovered by the Alexandrian
Chemists in the first century AD until we have further proof.”

82 Mertens, Zosime de Panopolis (cit. note 40), p. cxiii.

% The Greek text reads: IToMal pév odv dpydvemv xataoxeval yeypapupuévar elaty ) Mapla, 00
udévov 03wy Oelov, GG xal xypotaxidwv €idy oM xal xapivwy.

8 Mertens, Zosime de Panopolis (cit. note 40), p. 189, n. 11.



http://www.ingentaconnect.com/content/external-references?article=0003-3790(1945)5L.185[aid=9764910]

292 M. Martelli / Nuncius 26 (2011) 271-31

described three kinds of devices: various types of stills, the so called kerota-
kis and, most probably, different furnaces.

With regard to the first group of instruments, the dpyava 03dtwv Oelov,
‘the instruments for the sulphur waters’, are very likely to be identified with
different kinds of stills. A Zosimus’ passage reads again:

And there is also another way to supply sulphur water (or divine water),
but not by a tribikos: there must be just one pipe that is inserted into the
bottom of a copper vessel, of a length of a cubit and half; in the same way
there must be just one receiver and at the bottom a vessel with unburnt
sulphur, to which the copper vessel is fitted; then encase it in animal fat or
wax or clay or as you want and heat (the sulphur) and let it rise up (III 21-26
Mertens).%

This text follows a previous passage (III 1-20 Mertens) where Zosimus
explained how to assemble a similar device, which was equipped with
three receivers (called tpifixog). Since this first instrument is explicitly
ascribed to Maria, scholars usually agree to attribute also the second one to
the same author. Besides, the same terminology is employed to indicate the
different parts, which constituted the distilling device: in both passages, in
fact, the bottom vessel containing sulphur is called Aomdg, the still-head of
the alembic is called yaAxelov, the pipes are called cwAfjveg, and the receiv-
ers Bixot. Such typology is kept also in some images handed down in the
Byzantine manuscripts, where the above mentioned device is depicted in
different ways (see, for instance, Fig. 3).%

The use of such equipment is not made totally clear by the descrip-
tions we can found in the preserved alchemical works. On the one hand,
it is a well-known fact that the property of some minerals to quickly volatil-
ize was exploited by the ancients, especially in the extraction of certain
chemical substances. Between the 1** century BCE and the 1* century CE
some authors focused their attention on a specific method to extract mer-
cury from cinnabar, which exploited the low boiling point of the metal.*”

% The Greek text reads: "Eott 8¢ xai dAog TpdTog xopdijs H8artog Beiov, GAN oly wg TpiBixog:
Eotw owh)y <ele> elg mubuéva yadxelov Evtebeuévos pfixog Tixews vos Nuioovg T@ adtd TpdTw
xal Pixog elg xai dmoxdtw Aomag Belov dmipov, els Hv cuvopudlet T yodxelov xai mepimhtov
atéatt i) xnpd 1) A 1) g BovAel xal xadoog dvdama.

8 For a complete overview on the images of the alchemical instruments preserved by the
most important Byzantine manuscripts (namely Marcianus gr. 299, Parisini gr. 2325 and
2327, Laurentianus gr. 86,10), see CAAG I 127-173 and Mertens, Zosime de Panopolis (cit. note
40), pp. 238-261.

8 Mercury, in fact, boils at about 629 K (= 357° C).
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Figure 3. Stylized still, Marcianus gr. 299, f. 194 (from CAAG 1140).

Vitruvius (De Arch. VII 8,1-4) first pointed out that quicksilver evaporates
when cinnabar is brought to high temperature. He explained, in fact, how
to dry the excessively moist cinnabar ores by heating them: the quicksilver,
which was already exuding from the cinnabar like ‘tears’, evaporated and
condensed on the walls of the oven.* Several scholars have recognized in

8 De Arch. VII 8,1-4: “When these clods (of cinnabar) have been collected, they are so full
of moisture that they are thrown into an oven in the laboratory to dry, and the fumes that
are sent up from them by the heat of the fire settle down on the floor of the oven, and are
found to be quicksilver. When the clods are taken out, the drops which remain are so small
that they cannot be gathered up, but they are swept into a vessel of water, and there they run
together and combine into one” [transl. by Morris Hicky Morgan, Vitruvius, The Ten Books on
Architecture (Cambridge: Harvard University Press, 1924), p. 215]. As Earle Radcliffe Caley,
“Mercury and its Compounds in Ancient Times,” Journal of Chemical Education, 1928, 5: 419-
424, p. 420 pointed out, “Vitruvius describes the recovery of mercury from the ore, both in
the native state and by a crude method of smelting.” Sometimes, in fact, mercury can be
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this passage the description of the chemical reaction:* HgS + O, » Hg + SO..
The heated cinnabar, in fact, liberates sulphur and mercury: while sulphur
reacts with oxygen, mercury — a less reactive metal that does not oxidize in
air — volatilizes very quickly and collects on the oven arch. Nevertheless, a
large part of this element was very likely to be wasted: the above described
technique was, in fact, more focused on the treatment of cinnabar, so as to
make the so called vermillion, rather than of extracting quicksilver.”

However, the volatility of the metal was crucial in a more specific method
of extraction, which is clearly attested only from the 1** century CE; in fact,
both the Greek physician Dioscorides and the Roman naturalist Pliny the
Elder explained a sublimating technique which employed a particular
apparatus:

Dioscorides: Putting on an earthenware pan (Aomdg) an iron saucer containing
cinnabar, they fit on it an ambix, luting it round with clay, and then heat it on
the coals. For the vapour adhering to the ambix, when scraped off and cooled,
becomes mercury (IIepi IAxs latpiesis V 95).%"

Pliny the Elder: it (i.e. cinnabar) is put in an iron shell in flat earthenware pans,
and covered with a convex lid smeared on with clay, and then a fire is lit under
the pans and kept constantly burning by means of bellows, and so the surface
moisture (with the color of silver and fluidity of water) which forms on the lid
is wiped off it. This moisture is also easily divided into drops and rains down
freely with slippery fluidity (Naturalis Historia XXXIII 123).%

found in the mines as a liquid element: Vitruvius mentions a moisture (umor) which natu-
rally comes out from its ore. However, cinnabar was smelted in order to make mercury
evaporate.

% See, for instance, Robert Halleux , Le probléeme des métaux dans la science antique
(Paris: Les Belles Lettres, 1974), p. 186; John F. Healy, Pliny the Elder on Science and Technology
(Oxford: Oxford University Press, 1999), p. 129.

% Halleux, Le probléme des métaux (cit. note 89), p. 186: “La procédé, qui a pour but de
débarrasser le cinabre du mercure excédentaire, applique une réaction trés simple: le cina-
bre, en présence d’oxygéne donne du mercure métallique [...]. Se dernier se sublime, puis se
condense sue les parois plus froides ou s’envole en vapeurs déléteres.”

9 Transl. by Taylor, “The evolution of the Still” (cit. note 80), p. 186. The Greek text reads:
Oévteg yap éml Aomddog xepapeds xdyyov adnpodv Eyovta xwvdBapl, TepxaddmTovay dupBua
neplahetpavtes TAG, €18’ brroxadovaty 8vBpakiv: ) yép mpoailovao T duPuxt aldAn dmodyydelon
0Opdipyvpog yiverat.

9> Transl. by Harris Rackham, Pliny, Natural History, 9 vols., Vol. 9: Books XXXIII-XXXIV
(Cambridge: Harvard University Press, 1961), p. 93. The Latin text reads: (minium) patinis

fictilibus impositum ferrea concha, calice coopertum, argilla superinlita, dein sub patinis
accenso follibus continuis igni atque ita calici sudore deterso, qui fit argenti colore et aquae
liquore. Idem guttis dividi facilis et lubrico umore compluere.
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Compared to the Vitruvius account, the method described by Dioscorides
and Pliny is focused just on the extraction of mercury from cinnabar. The
ore was warmed on a high heat — Pliny specifies that bellows were also
employed — and mercury rapidly evaporated and condensed on the walls
of the upper vessel. In addition, an iron shell was employed because quick-
silver does not produce an amalgam in contact with iron, while sulphur
reacts with this metal to form iron sulfides.® It is clear that this technique
involved a sublimating apparatus composed by two pieces that slotted
into each other (see Fig. 4).

B!,

: D

SUIIINN

A= rorzog B=&upl C= xniég D= hoxdg

Figure 4. Taylor’s reconstruction of the device described by Pliny and
Dioscorides (Taylor, “The evolution of the Still” [cit. note 80], p. 187).

The lower vessel (D) was called Aomdg-patina; the upper vessel (B), instead,
was called dupi&-calix, “a vessel which was widest at the middle and of
which the upper portion tapered more or less conically to a narrower

% Halleux, Le probléme des métaux (cit. note 89g), pp. 186s.
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aperture.”* Various scholars® maintain that a similar rudimental appara-
tus was developed and improved by alchemists (and especially by Maria
the Jewish), who separated the lower and the upper container by a pipe,
and added another tube with a digestion vessel to the upper one.
Unfortunately, only a few alchemical texts specify that such equip-
ment was used by alchemists to process cinnabar, and the earliest works
do not preserve any clear passage, which may explain clearly the sublimat-
ing technique for extracting mercury. Nevertheless, the stills described
by Maria (in Zos. Alch. III 21-26 Mertens)*® seem more suitable to the distil-
lation of liquid substances than to the sublimation of solid ores, like
cinnabar. In addition, Stephanus of Alexandria, an alchemist who addressed
his lectures to the Byzantine emperor Heraclius (610-641 CE), made a clear
distinction between the distilling and the sublimating methods:

There are clearly both a dry vapour and a humid vapour. The humid vapour is
extracted by means of the phanoi (lit. lamps’)” which have a breast-shaped
vessel® [Le. an alembic]. The dry vapour, instead, is extracted by means of a
vessel and a copper cover [the same instrument described by Pliny and
Dioscorides]: it is similar to the white vapour of cinnabar (II 208,19-24 Ideler,
revised on the basis of Taylor’s edition).%

9 Taylor, “The evolution of the Still” (cit. note 80), p. 188. In the later tradition the Greek
name ambix was transformed into al-anbiq by the addition of the Arabic article a/: Mertens,
Zosime de Panopolis (cit. note 40), pp. cxxiis.

% Halleux, Le probléme des métaux (cit. note 8g), pp. 187s.: “C’est I'école alchimique de
Marie la Juive qui ajoutera au chapiteau le tuyau de décharge et le récipient, et des alchi-
mistes ultérieurs 'appareillage de refroidissement du tuyau de décharge.” See also Taylor,
“The evolution of the Still” (cit. note 80), p. 202; Lindsay, The origins of Alchemy in Graeco-
Roman Egypt (cit. note 71), chap. 11.

% The passage has been quoted above; see supra, p. 292.

97 The word gavés seems to have different meanings in the alchemical texts: see Mertens,
Zosime de Panopolis (cit. note 40), pp. cliii-cIxi. On the one hand, it may indicate a glass ves-
sel similar to a kind of phial (see, for instance, Olymp. Alch. CAAG II 75,20); on the other
hand, it can refer, especially in Zosimus’ works, to a specific instrument that was used to
make the mercury solid (probably a process that combined the liquid metal with sulphur
vapours in order to produce a solid substance). In Stephanus’ passage the term probably
indicate the lower part of a distilling device.

% A similar expression is attested also in the description of the Pseudo-Democritus’ still,
according to Syn. Alch. CAAG 11 60,15-61,2 (see infra, p. 301).

9 F. Sherwood Taylor, “The Alchemical Works of Stephanos of Alexandria. Translation
and Commentary, part. II,” Ambix, 1938, 2: 38-49, p. 38: Adndng €otv aifddn Tig vypa xal
al@dAy) Enpd. Kai %) pev Oypd aibddy dvaomdrol Sid 1@V gaviy T@v éxdvtwy Tods nacbols: ¥ 8¢
Enpar alfdn Sid x0Tpag xal T paTog XoAxod, G dmd xivwaBdpews aibdAn Asuiy.
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On the one hand, Stephanus describes the same apparatus that has been
already mentioned by Dioscorides and Pliny: the vapour is very likely to be
considered ‘dry’ since it was coming out from solid substances (such as cin-
nabar), which were usually called by alchemists &npd (‘dry ingredients’).
On the other hand, the alembic is supposed to have been used for treating
a ‘humid vapour’, which was produced by distilling a liquid substance.
Although Stephanus quotes cinnabar simply in connection with the ‘dry
vapour’, it is possible to argue that ancient alembics were employed to dis-
till a solution of this mineral as well. In fact, on the basis of a passage by a
later commentator, who is called in the alchemical manuscripts ‘the
Anonymous philosopher’ (6 giAégogog Avertiypagos), Pseudo-Democritus
would have already tested a similar method:

This very famous philosopher (i.e. Democritus) said: “Who does not known
that the vapour of cinnabar is the quicksilver of which it is composed?
Therefore, if anyone grinds the cinnabar with nitron oil, mixes them together,
puts them in the double vases (év &yyeaw dimhoic) and lights a persistent fire,
he will collect the entire vapour that was staying inactive in the bodies™
(CAAG 1 123,3-7).

While Pliny the Elder and Dioscorides described a sublimating technique,
where the solid body of the cinnabar was processed on a source of heat,
Pseudo-Democritus prefered to grind the ore and mix it with a liquid sub-
stance (= nitron oil) before distilling it. The explicit mention of the ‘double
vases’ seems to refer clearly to a distilling device that is perhaps similar to
the alembic described by Maria. Otherwise, as we shall see soon, the same
Pseudo-Democritus probably described such instruments in his work.
Unfortunately, nobody tried to test this method, in which a solution of
sodium carbonate (vitpov) was used to dissolve the cinnabar. However, we
cannot rule out that the development of distilling apparatuses allowed

“ See Jean Letrouit, “Chronologie des alchimistes grecs,” in Alchimie: art, histoire et
mythes. Actes du I Colloque international de la Société d’Etude de I'Histoire de ['Alchimie,
edited by D. Kahn, S. Matton (Paris: S.E.H.A, Milan: Arché: 1995), pp. 63s.: Letrouit identifies
two distinct authors behind the name 6 @Adgogog Avemtiypagos, both dating back to the
8h-gt ¢, CE.

** The word swparta is likely to refer to solid substances (or ores) and, in particular, to the
cinnabar that was processed.

2 The Greek text reads: Otog odv 6 dyabwtatog prrdoogog: Tig 8 odx oldev 8111 albdAn tig
xwvaPdpews 03pdpyupds dott, & g xal cuvtédertar; A xad €l Tig EMeiwaog adTiy TV Xt fapwy
viTpeAaiw, dvagupdoag xal Tepteioag €v dyyeaty SimAols, dmoxaloel Quaty dANxTolg, TaTay
aibdAny Mppetat eyxexaldnuévy gig Td olpaTa.
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ancient alchemists to try different ways of extracting quicksilver, which
were based on the treatment of a liquid solution instead of a solid ore.s
Similar liquid solutions must be in some way understood in the light of
the above quoted passages by Maria the Jewish, who specified how the dis-
tilling devices were especially useful for obtaining ‘divine water’ (see Zos.
Alch. TIT 21-26 and VII 10-12 Mertens).* The alchemical expression 33wp
Belov or U8wp Belov — which seems to have been used by Zosimus with refer-
ence to any kind of active liquid substance that was expected to fit the
alchemical practice’®> — carries some ambiguity. All the same, various
ancient passages describe how to distill a wide range of dissolved sub-
stances in order to obtain a supposed reactive solution. First of all, accord-
ing to Zosimus again, Maria himself wrote on the production of this 33wp:

The divine water ({8wp 8elov) will be wasted by those who did not understand —
as I have written — what is rising up through the vessel (Aomdg) and the tube
(owhiv). It is our custom to call the vapour of native sulphur (8etov d8uctov)
and arsenic minerals (i.e. orpiment and sandarac) water (CAAG I1157,4-10).”°

3 A similar technique seems to mix the ‘hot method’ of extracting quicksilver, which
was based on the volatility of the metal, and the ‘cold method’, according to which cinnabar
was pounded with vinegar. This second way is already attested in Theophrastus, De Lap. VII
60: motetran (scil. dpyvpov xutév) 8¢ drav <xwwvdBapt> Tpipf pet’ EEoug &v dyyelw xoahnd xal
Jolduxt yaAx®, “(Quicksilver) is made by pounding cinnabar with vinegar in a copper (or
bronze) mortar with a copper (or bronze) pestle (see also Plin. NH XXXIII 123)” [transl. by
David E. Eichholz, Theophrastus. De lapidibus, Edited with Introduction, Translation and
Commentary, (Oxford: Clarendon Press, 1965), p. 81]. As recently Lazslo Takacs, “Quicksilver
from Cinnabar: The First documented Mechanochemical Reaction?,” JOM, Journal of the
Minerals, Metals and Materials Society, 2000, 7: 12-13, p. 12, pointed out, Theophratus and
Pliny the Elder described a “mechanochemical reaction” that depends both on the grinding
of cinnabar and on the action of copper, a more active metal placed in contact with cinna-
bar. The vinegar or any other aqueous liquid (water itself, urine, wine, etc.) may be used,
because the action of the liquid is purely mechanic: it allows for closer physical contact
between the solid ingredients. Kenneth C. Bailey, The Elder Pliny’s Chapters on Chemical
Subjects, part. 1, (London: Edward Arnold & Co, 1929), p. 223, tested this method in labora-
tory and was able to produce some mercury. However the process is very slow and mercury
may sometimes amalgamate with the copper: the reaction may be accelerated by warming
the mixture. This technique was inherited by the first alchemists: according to Zosimus
(CAAG I1172,13-19) both Chymes and Maria knew a similar process (see also CMA II 47).

4 These passages have been quoted above; see supra, pp. 291-292.

5 See Cristina Viano, “Gli alchimisti greci e 'acqua divina,” Rendiconti della Accademia
Nazionale delle Scienze detta dei XL. Parte II: Memorie di Scienze fisiche e naturali, 1997, 21/2:
61-70; Martelli, Divine water (cit. note 74), pp. 5-10.

6 The Greek text edited by Berthelot-Ruelle is not easily understandable; it reads: $3wp
Oelov Anpbnoetar ol un voodaw, wg yéypamtal, 6 Sd i Awnddog xail 1o gwAfjvos €ig Bipog
dvamépmetat. AW €8og Tobto Aéye U8wp v aibdAny Oeiov dbixtou xai dpoevindv xtA. However,
instead of the handed down Angénoetar (from AapBdvw), we have to read Aeipfoeta, as
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The explicit reference to the Aomdg and to the cwAyv, namely two typical
parts of the alembic, allow us to suppose that the divine water was obtained
also by distilling processes. Despite the polysemy of the word 8¢eiov, which
was not very likely to be used in connection just with the sulphur,” the
mention of the arsenic minerals seems to suggest that different kinds of
ores were dissolved into a liquid solution. We are under the impression
that ancient alchemists tried to apply the same methods, which were used
for extracting quicksilver from cinnabar, to other substances as well: they
tried to process different mineral ingredients by combining both dissolving
and distilling techniques. In particular, it is possible to recognize a number
of passages in the earliest alchemical works which describe similar pro-
cesses, especially with reference to the orpiment (As S ) and to the realgar
(As,0,). First of all, a section of a Greek treatise entitled Isis to her son Horus
explains:

In this way vapour rises up: take some orpiment, boil it in water and put itin a
mortar and melt it with an ear of corn and with oil; put it in a casserole and
close its mouth with a bowl; light a charcoal fire until the vapour rises up; do
the same with realgar (CAAG II 32,23-33,3)."

The author describes a method that combines a grinding process of the
orpiment (or realgar), which is dissolved into a liquid substance, with a
distilling one. In Multhauf’s opinion similar techniques allowed ancient
alchemists to obtain pure arsenic by distilling arsenic oxides (As O, ) previ-
ously melted in oil or in a liquid substance. On this Multhauf* wrote: “If
this material (i.e. the oxide produced by roasting realgar or orpiment) is
fused in turn with oil or gum, we obtain a black sublimate, the element

Berthelot’s translation already suggested (CAAG 111 157): “L’eau divine sera perdue pour ceux
qui ne comprennent pas ce qui a été écrit, a savoir que le produit (utile) est renvoyé vers le
haut par le matras et le tube. Mais on a coutume de désigner par cette eau la vapeur du
soufre et des arsenics sulfurés.”

7 F. Sherwood Taylor, “A Survey of Greek Alchemy,” The Journal of Hellenic Studies, 1930,
50:109-139, pp- 137S., wrote about the alchemical distilling methods: “The value of the appa-
ratus to the alchemists is not clear. They appear to have distilled sulphur from it and to have
obtained liquids [...] and to have used these in the colouring and treatment of metals. No
liquid products except melted sulphur can be obtained by distilling sulphur, or any mixture
of sulphur and a mineral substance [...]. Perhaps the word ‘sulphur’ was used in a wider
sense, or again sulphur may have been distilled with vegetable oils, so forming sulphur-
subsituted organic liquids which would have the effect of tinting metals etc.”

8 The Greek text reads: v) 3¢ aifdy) oltwg alpetar AaBav dpoevindy, Edel B3att xai Bodwy
&v 1@ 1ydiw, Aeiov petd otdyews abv EAaiw OAlyw, xal Badwv év Aomddt xal LdAny émdvw TOAY
¢mutifov &m’ dvBpdiceav Ewg 0D EABY) ) albdAn. Spoleg xal Ty cavdapdymy moleL.

9 Robert P. Multhauf, The Origins of Chemistry (London: Oldbourne, 1966), p. 108.
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itself.” In effect, a simple sublimation of the orpiment (or realgar) is not suf-
ficient to extract the arsenic itself, because the metal oxidizes very quickly
in the air. Liquid substances, instead, are able to protect the sublimate and
to prevent its rapid oxidation. The same method is attested also by both
Greek and Syriac tradition of the Pseudo-Democritean treatises:

Take the before quoted vapour (ie. ‘the vapour extracted from orpiment or
realgar’)* and boil it with castor or radish oil, mixing with a little alum (CAAG
I 50, 8-9).™

Treatment of the arsenic elixir. Take one pound of orpiment that has to be
ground and sifted. Then take one pound of aristolochia rotunda and triturate
both of them with white vinegar for seven days. Then dry them out and
triturate again. Then put them in a pot, which has to be covered and smeared
with clay, and light a fire as before: this is the first step. Then grind them again
and triturate and continue distilling with this vapour for seven times, in the
same way as you distilled them the first time (CMA 1I 32,24-33,3)."

On the basis of the first recipe, orpiment is first roasted in order to make an
arsenic oxide which must be grinded in oil and distilled;"$ on the other
hand, according to the second recipe, orpiment is first triturated in a vege-
tal liquid and afterwards distilled. Although we cannot be certain that all
these processes produced pure arsenic (it is possible that sometimes metal-
lic arsenic oxidized during its distillation), it seems pretty sure that ancient

"o This ingredient is quoted at the beginning of the previous recipe (CAAG II 49,23):
Aafav 03pdpyvpov TV dmd Tod dpaevieod, 1§ aavdapdyns xTA., “Taking mercury from orpi-
ment, or from realgar etc.” The word 03pdpyvpos, litt. ‘quicksilver’, seems to assume a wider
meaning: it does not indicate just the metal which is extracted from cinnabar, but it is prob-
ably related to any kind of chemical element which alchemists tried to extract from differ-
ent ores.

" The Greek text reads: Aafwv Tv Tpoyeypapuuévny vepérny, et EAaie xuxive 1) pagavive,
npoapi&ag Bpayd aTumTyplog.

"2 The Syriac text reads: waxa n’i)v.d a0O®IN 20 .. AoNOINY (.si.-.m oaox
7 duradilin <ias us s 1A pauxa K%)v.d ~w ~aa) ama dasa
~<1s oo werd aparda aaxa <maa ~I0D =KDIKA . WMAY. pOXO XD0 .(..'juc\..
) fnowry Yo oy E.Q.JA\K_-: am~a davsa paxa .~y

"3 See Anne Wilson, “Distilling, Sublimation and the Four Elements: The Aims and
Achievements of the Earliest Greek Chemists,” in Science and Mathematics in Ancient Greek
Culture, edited by Christopher J. Tuplin, Tracey E. Rihll (Oxford: Oxford University Press,
2002), p. 308: “Recipes in PM [= Pseudo-Democritus’ work Physika kai Mystika] indicate by
their result that sublimation methods were utilized in some cases to silver-coat copper with
arsenic. Elemental arsenic, called ‘mercury from orpiment or realgar’, could not have been
obtained from those two sulfides [i.e. orpiment and realgar] by any other means, and PM 21
refers to the addition of vegetable oil, a necessary ingredient in the final sublimation
process.”
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alchemists tried to extend to different ores the same extracting techniques
that were used to process the mercury ores (namely the cinnabar).

In addition, the same 03pdpyvpog is sometimes mentioned by ancient
alchemists as the liquid substance into which to solve the mineral ingredi-
ents that had to be distilled. A specific alembic, which was composed by
two main pieces (whose names are in part different from the nomenclature
used by Maria) is ascribed by alchemical sources to Pseudo-Democritus.
Indeed, Sinesius quotes a long passage by Pseudo-Democritus where the
ancient author describes a still which was employed to distill a solution
of 0dpdpyvpog (litt. ‘mercury’) and different Aevxa cwpata (litt. ‘white
bodies’):

This is what he said, Dioscorus: mix the bodies [ie. the solid substances] with
the mercury, file them finely and add any other mercury: in fact the mercury
attracts everything to itself. Let this macerate for three or four days and put it
in a vessel, placing it on not hot ashes with high flame, but in ashes at milder
temperature [that is the kerotakis]. With this emission of heat, a glass
instrument that has a breast-shaped protuberance (paotdptov) is slotted into
the vessel (Bwtdptov); put it on the top of the vessel and turn it upside down;
collect the water going up through the breast and keep it for the fermentation.
This water is the divine water (U3wp 8eiov), and this is its extraction (CAAG II
60,15-61,2)."

Pseudo-Democritus, just like Maria, specifies that the name of the extracted
substance is U3wp Oelov, ‘divine water’, which is the result of a distilling
process that is carried out by means of a specific instrument composed
by different pieces. On the basis of the text above and of two images that
are handed down by two Paris manuscripts (Parisini gr. 2325, f. 23" and
2327, f. 33"), we may propose a hypothetical reconstruction as follows
(see Fig. 5):

A-B) First of all, the still was very likely put on a cauldron (A) that con-
tained the ‘mild’ ashes (B). Although Synesius does not speak about it, it is
possible to recognize this element in the manuscripts’ illustrations, where

14 The Greek text reads: "0 Aéyet odv, Aiboxope, ToodTév ot Bdhe T8 ohopata petd Tig
V3papylpov, xal pivyaov elg Aetéy: xal dvaduBave b3pdpyvpov ETépay: TdvTa ydp 1) 03pdpEyvPEOS
elg eoavv EAxel xai Eagov me@dijvar Npépag Tpels 1) Téooapag: xal BdAe adtv eig Buwtdptlov emt
Oeppoamodi@g un xovamng T mhp Sidmupov, dAG Emt Beppoamodiay mpaelav [6 EaTt wnpoTaxis].
Tadty odv ) dvadéaet Tod Tupds, cuvapudletal T@ Pwtapin Hévov pyavov Exov paaTdplov, ért
T Bve TTpoTEyo, xal Emixépota xeiohw. Kai t6 dvepydpevoy H8wp dia tod palod Séxou xal Exe xal
afjov. Todto Aéyetat 3wp Belov. AUty €ativ éxatpogy). T have considered the expression 6 éott
xnpotaxis as a later note that has been included into the passage at some point of its tradi-
tion (see infra).
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Figure 5. Reconstruction of Pseudo-Democritus’ still.
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it is called AéPvg (see Fig. 6). The Bwtdptov (C) is plunged in the ashes in
order to heat the whole compound. The milder heat ensures a gradual
evaporation.

C) The lower part of the device is called by Pseudo-Democritus Bwtdptov,
a word that is attested only by the alchemical texts. As Mertens pointed
out,” it is most probably a diminutive of Bwrtiov, which is explained by
Hesych. f 1407,1 L. as follows: Bwtiov: atauviov. According to Pollux (Onom.
VI 14,3 Bethe), ogtauviov (diminutive of otduvog) indicated an dyyelov
olvogopov DAAOL 1) xEpduoL TETOMUEVOY, “a vessel for wine composed by glass
or ceramic.” Next to gtauviov some ancient texts (see Eupol. fr. 217 K-A)

Figure 6. Pseudo-Democritus’still from the codex Parisinus gr. 2327, f. 23".

s Mertens, Zosime de Panopolis (cit. note 40), p. cxxi, n. 30.
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attest the form atapvdapiov as well, which allow us to recognize the couple
atapviov-otapvdptov that could perhaps correspond to fwtiov-Bwtdptov.

D) The upper part of the alembic (D) corresponds to a glass instrument
that has a breast-shaped protuberance (E), into which another vessel (usu-
ally called Bixog, Puciov, @ldAn)"® was slotted for collecting the distillate.
Synesius does not describe this last container, which is nevertheless drawn
in the manuscripts’ illustrations.

If the descriptions of the alembics ascribed by Zosimus to Maria the
Jewish are compared with the passage quoted by Synesius from Pseudo-
Democritus, one notices a quite evident difference with regard to the
terminology used to indicate the different pieces of similar devices. In par-
ticular, Pseudo-Democritus seems to have employed a more specific vocab-
ulary, since the words Bwtdptov and pagtdptov are typical of the alchemical
texts or assume a technical meaning in the Corpus alchemicum. The first
one, as we have already noticed, is a hapax attested for the first time in the
Pseudo-Democritus’ work. The second one, a diminutive of pagtdg (LSJ?
1083), is usually attested (especially in medical works)" to indicate female
breasts. Most probably because of the similarity between this part of the
human body and the shape of the still's upper vessel, the word was included
into the alchemical works to indicate a specific device: Zosimus explicitly
mentions a breast-shaped instrument (paotdpiov; IX 11 Mertens) in a pas-
sage dealing with the distillation of eggs;" in addition, different later
alchemical authors often refer to an 8pyavov pacfwtév which was likely to
be used in distilling processes.”®

A progressive specialization of the alchemical vocabulary is recognizable
also in the use of the word xvpotaxis, term related to a second category of
alchemical instruments. A similar device was most probably described by
Maria the Jewish (see Zos. Alch. VI 10-12 Mertens)™, and it is quoted also in
the above mentioned passage by Pseudo-Democritus (see Syn. Alch. CAAG
IT 60,21)*. There is a scholarly consensus in tracing back the xvpotoxis to
the painter’s palette (see also CAAG II 250,4s.),** with reference to the

"6 Mertens, Zosime de Panopolis (cit. note 40), p. cxxii.

"7 Anonymi Medici, De alimentis, 1,43 and 18,7 Ideler; De cibis 5,44 Ermerins; see also
Aleyphr. 1V 4,4 (1. 5);1V13,13 (1. 4); IV 14, 6 (1. 7).

"8 See also Taylor, “The evolution of the Still” (cit. note 80), pp. 197-200.

" Olymp. Alch. CAAG 1I 105,6; Com. Alch. CAAG 1I 291,13; Zos. Alch. (?) CAAG 1I 251,3;
[Zos. Alch.] CAAG 111995 etc.

. This passage has been quoted above; see supra, p. 291.

' See supra, p. 301.

2 See, for instance, CAAG 1144; Forbes, A Short History of the Art of Distillation (cit. note
80), pp. 25s.; Mertens, Zosime de Panopolis (cit. note 40), p. cxxx.
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melting of the wax colors on a small metallic shovel, which was put down
on a vessel containing hot lambs of coal. In the alchemical texts the same
metallic leaf was most probably processed in order to change its color: the
word xpotaxis, in fact, seems to refer both to the leaf itself*® and to the
specific instrument which was used for its treatment.

On the basis of some Zosimus’ passages™ and of the images preserved by
the Byzantine manuscripts,* scholars have tried to reconstruct a specific
device composed by different slotted together parts (see Fig. 7):

The instrument could probably have either a cylindrical or a spherical
shape (see Fig. 7). A lower vessel contained the source of heat (A), while
a volatile substance was put into a second vessel (B) — very often made
up by glass — fitted to the first one. On the top of the second vessel alche-
mists placed the metallic leaf (C), which was covered by a kind of glass
cup (D). Usually scholars agree that the metallic leaf was transformed either
by the vapour of the volatile substances which were put in the
central container,™ or by some reactive ingredients which were on the leaf
itself.”””

On the other hand, we must remember that in the above mentioned pas-
sage by Sinesius the name xnpotaxis is related to the source of heat which
was contained in the lower vessel (A). In fact, according to the Berthelot-
Ruelle edition (which follows, in this case, the earliest manuscript, the
Marcianus gr. 299), xnpotaxic was the name of the 8eppoonodia mpaela,
‘ashes a milder temperature’.® In addition, the two manuscripts from Paris

% See, for instance, Zos. Alch. CAAG 1I 146,13 &v 1§ metdAw Tig xypotaxidog, “in the
kerotakis leaf” (quotation from Maria the Jewish); Zos. Alch. CAAG 11169,12s. 316 to0 metdAov
Tijs xnpotaxidos, “by the kerotakis leaf” (quotation from Maria the Jewish); Olymp. Alch.
CAAG 11 102,20 6 métohov Ths xnpotaxidos, “the kerotakis leaf” (quotation from Maria the
Jewish).

4 See, in particular, VII 17-46 Mertens, discussed in Mertens, Zosime de Panopolis (cit.
note 40), pp. cxxxii-cxxxvii.

5 Now collected in Mertens, Zosime de Panopolis (cit. note 40), pp. 246-251; see already
Taylor, “A Survey of Greek Alchemy” (cit. note 107), pp. 132-134.

26 Taylor, “A Survey of Greek Alchemy” (cit. note 104), pp. 133-137; Mertens, Zosime de
Panopolis (cit. note 40), pp. cxxxviiis.

7 See, in particular, Zos. Alch. CAAG 11 146,13s. xal év 1@ TeTdA THS xnpoToxidog Exétw,
ovot, T B3wp Tod Belov, wdpput SAtyov, xTA., “and on the kerotakis leaf there must be the sulphur
water, some gum, etc.”

28 Tn different passages of the Corpus alchemicum the word xnpotaxis is explicitly associ-
ated to a specific source of heat: Zos. Alch. CAAG 11 158,1 81& mpiopartos ¥ xnpotaxidos, “by a
fire of sawdust or a kerotakis” (quotation by Pseudo-Democritus); Zos. Alch. CAAG 11183,13s.
gdodaw xat ontdhaw ént Tig xnpotaxidos, “they boil or roast by the kerotakis.” See Mertens,
Zosime de Panopolis (cit. note 40), p. cxxxis.
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Figure 7. Two types of kerotakis, (from Taylor “A Survey of Greek Alchemy”

(cit. note 104), pp. 132-134).

(Parisini gr. 2325 and 2327) preserve the reading ¢ &) Botdplov (sic) éativ
xnpotaxic, “the botarion is the kerotakis,” where the term is a synonym of
the name that has been used by Pseudo-Democritus to indicate the lower
vessel of his still. Both readings appear to be an intrusive note, most prob-
ably added later in order to clarify the original text, possibly in connection
to the rare word Bwtdptov/ fotdptov. However, a similar glossa suggests that
the word kerotakis was employed also for a container, probably the lower
vessel where alchemists used to put hot ashes or other sources of heat, such
as hot sawdust.”® A similar meaning is confirmed by another alchemical

passage

9 See supra, note 128.
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They have not only unified the quicksilver, but they have also made the
compound white or yellow by boiling it with a light fire [...]. They boil it until
its color is satisfying, some for nine hours, others for nine days. When that is
accomplished, they cover the troullos (vessel)* with a bowl and put it on a
kerotakis or on a botarion, upon the oven etc. (CAAG 11164,22-165,5).”'

In this case the term Pwtdplov is a synonym of xypotaxic and does not refer
to a part of the still where to put the ingredients to process, but it seems to
indicate a vessel which was interposed between the oven and the alembic
itself or any other alchemical instrument: it could contain ashes or other
hot substances and it was probably employed in order to avoid a direct
contact between the treated substances and the source of heat. Especially
the Syriac tradition hands down images that may confirm a similar inter-
pretation (see, for instance, Fig. 8), as they represent a container (B) which
divides the oven from the still.

Similar devices show the attention paid by ancient alchemists to the
intensity of the heat and to the different possible ways to warm the pro-
cessed substances. In fact, the results of the alchemical operations were
very often depending on how alchemists cooked or roasted the ingredients,
whose reactions could be compromised by using the wrong heating devices.
One may suppose that this concern was related especially to the ovens and
furnaces, which were known and exploited by ancient alchemists. According
to the first passage that has been quoted at the beginning of this paragraph,
Maria the Jewish would have dealt with the description of xdpuwor This
information is confirmed by a second passage by Zosimus,s* where the
alchemist explicitly claims that Maria wrote a treatise entitled Kauwvoypagpia,
“Writing on furnaces.” Unfortunately, this book has not been included in
the Byzantine alchemical anthologies and we are not able to reconstruct its
original content. The only passage which may be attributed to the
Kapwoypagpio with some degree of certainty is the description of a xduwvog

3> See LSJ? 1827, ‘a kind of vessel’; Berthelot (CAAG 11164, n. 1) briefly commented: “Cest
quelque instrument inconnu.” The word, which in Byzantine chronographers indicated a
‘dome, cupola’, is already attested in Hero of Alexandria (Prneum. 1 8,8) and appears to be
related to the Latin forms trulleus and truleum, ‘cup, vessel’.

' The Greek text reads: xal ob pévov Hvwooav v O3pdpyvpov, dAAG xal EXelxavay xal
gkdvBwoay 16 oivlepa édodvres Aemtd mopl [...]. ‘Edodot 8¢ Ewg dv dpatwoy) 6 xpdua, of pév
tpag €', o & Nuépag. “Otav 3¢ oltwg yévntay, meptoxendlovat Tdv TpodMoV QLAY xai TdEaat ev
xnpotaxidt 7 év Butapiw xtA. The attribution of the excerptum (entitled ITepi /s xara mAdrog
exdéoews 10 €pyov) to Zosimus is questioned: see Letrouit, “Chronologie des alchimistes grecs”
(cit. note 100), p. 36.

¥ The passage is included in the work Ilpdtov St fAlov Tij¢ Tedevtalag dmoyyjs: see Festugiere,
La révélation d’Hermes (cit. note 39), p. 365, 1. 3 (= CAAG I go,19).
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Figure 8. Alembic upon a kerotakis, from CMA 11108.

@oupvoeldys, ‘reverberatoy furnace’, quoted in the Zosimus excerpt Ilepi
dpydvewy xal xauivwy (VII 33-39 Mertens).'

As Mertens already pointed out,** we have a lack of information about
the types of ovens and furnaces which were used by alchemists: ancient
texts, in fact, preserve just a few references to similar devices and the illus-
trations of the manuscripts are very stylized and poor. Halleux'ss specifies
that the processes in the Leiden and Stockholm papyri were based espe-
cially on furnaces that are not described in the texts: “Il doit s’agir d'un petit

33 See, also, Mertens, Zosime de Panopolis (cit. note 40), pp. clxviii-clxix.
3¢ Mertens, Zosime de Panopolis (cit. note 40), pp. clxviis.
15 Halleux, Papyrus de Leyde (cit. note 42), p. 34.
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four a creusets, classique en métallurgie ancienne, chauffé a la paille, au
bois ou au charbon de bois avec une soufflerie artificielle.” However, we
must remember that the only passage in the Corpus alchemicum that shows
an alchemist while he is performing an ‘experiment’ (CAAG II 191,3-18) —
namely the priest Nefdog — gives a rather surprising picture: the Egyptian
priest, in fact, tried to make a copper-lead alloy (poAvBd6yadxog) white by
processing it with xwBdbia (likely arsenic ores)s® and roasting it in a ¥A{Bovog
(or xpifavog), a “portable dome-shaped earthenware oven whose most
obvious use was to bake bread.”s” Most probably the extemporary nature of
the ‘alchemical performance’ needed a small and portable device, even if
we can rule out that domestic equipment was used by alchemists in their
practices.®®

Besides, a fairly wide set of sources of heat seems to have been known by
alchemists. We have already noted that many alchemical recipes often
mention different kinds of furnaces, such as the glass-makers’ and the pot-
ters’ furnaces, which appear to have been suitable also for carrying out
alchemical processes. We do not know, however, whether Maria described
similar devices in her treatise and tried to highlight which ones were more
appropriate for alchemy. It is likely that similar treatises represent the
beginning of a tradition that later culminated in important Arabic works,
where the alchemical equipment was then described in a specific way. In
Al-RazT’s (10™ c. CE) opinion, for instance, all the alchemical instruments
were divided in two categories, the instruments for melting metallic bodies
and the instruments for processing natural substances; both categories
included different kinds of ovens and sources of heat, such as Blacksmith’s

35 An entry of the Lexicon on the making of gold (CAAG II 4-17) reads in the Berthelot-
Ruelle edition (CAAG II 9,15): Kamvog xwfabiwv éotiv aifddy, “The smoke of kobathia is a
vapour.” However, the text must be integrated according to the reading of the Paris manu-
scripts (Parisini gr. 2325 and 2327), which add the alchemical symbol for the orpiment
(Gpaevindv) after aibdAy) (see also CAAG I110,15).

7 Andrew Dalby, Food in the Ancient World from A to Z (London-New York: Routledge,
2003), p. 101; see also Robert L. Curtis, Ancient Food Technology (Leiden: Brill 2001), pp. 368s.
and LSJ? 995, s.v. xpifavog, “covered earthen vessel, wider at bottom than at top, wherein
bread was backed by putting hot embers round it.”

38 The same kind of oven is mentioned in many alchemical recipes: see CAAG II 346,13
(xal Beppdvag xAiBavov) and 14s. (BdAe T6 oxedog év 1@ xABdvew, TEoTTHAGY TO GToUA TOD
xABavov); 369,16 (xal dTar povpEve xal xABAve); 370, 20s. (§mta €v xhfBavew = CAAG 11 288,13);
391,18s. (BdAe eig ¥AiBavov). In addition, Halleux, Papyrus de Leyde (cit. note 42), p. 34,
pointed out how also some recipes in the Leyden and Stockholm papyri specify to employ
domestic ovens (émtdviov): see P.Leid.X. 98,3 (xadoag émtavie) and P.Holm.66,4 (eig dntdviov
TEUTE).



310 M. Martelli / Nuncius 26 (2011) 271-31

hearth (Kur), Baker's oven (Tannur), potter’s kiln (Atan), small stoves for
heating the Aludel (Mustaugad or Maugid), lamps (Qanadil). Similar lists
show a tendency to the classification of several instruments which derived
from the different arts we have mentioned in the first paragraph of this
paper. We cannot rule out that a similar attitude was typical of the first
alchemists, who perhaps tried to classify and organize this material already
in their first treatises, among which we may include also the Maria’s
Kauwoypagta.

3. Conclusions

The importance of the treatises describing specific instruments and tools
which were considered central for the alchemical practices is often high-
lighted by Zosimus, who invites his pupil Theosebia to study carefully the
works of the earliest authors.*> According to such passages, the ancient
alchemist appears to have been depicted more often while he was reading
and interpreting the written descriptions of particular devices, rather than
while he was conducting practical ‘experiments’ based on the use of such
equipment. Zosimus himself (VIII 1-30 Mertens) tells us how one day, at
Theosebia’s home, he saw in the kitchen a uncommon instrument used for
cooking (and steaming) poultry: however, the Egyptian alchemist, instead
of testing as soon as possible this tool during his own practice, decides to
take the Jewish books from the bookshelves and to look for a description of
a similar device. After finding a suitable passage most probably in the
Maria’s treatises, next to the illustration of the still called tpifixog, Zosimus
quotes the passage and starts to comment it.

A similar attitude is indeed remarkable, as ancient texts often appear to
emphasize the ‘intellectual side’ of alchemy, which was based on an intense
and prolonged study of the earlier written tradition concerning the ‘Art’.
Unfortunately, our sources do not preserve analogous passages that focus
on the practical work of alchemists and that refer to the space where they
tried to exploit the instruments described in the above mentioned ‘litera-
ture’. Therefore, one is not allowed to reconstruct how during such

9 These instruments are described in the Kitab al-asrar: see Henry E. Stapleton, Rizkallah
F. Azo, M. Hidayat Husain, “Chemistry in ‘Iraq and Persia in the Tenth Century A.D.
Memuoirs of the Asiatic Society of Bengala, 1927, 8: 317-417, pp. 324-326. This text should be
compared with CMA 11 149-154.

1w See, for instance, Zosimus Alch. 111 1-2, IV 1-40 and VII 1-7 Mertens.
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tradition alchemists tried to build a specific working space, where to
conduct their experiments, and to put into practice the many processes
collected in the alchemical recipe-books and treatises.

On the one hand, on the basis of the several references to the tools used
by ancient craftsmen (see paragraph 1), we cannot rule out that alchemists,
at least at the beginning, shared working spaces with the experts in differ-
ent arts. On the other hand, the detailed descriptions of specific equipment,
which were already available in the writings of the first authors, show a
dialectical relation between alchemy and craftsmanship. Already during
the first steps of alchemy, the authors appear to have been interested in the
explanation of a particular set of instruments that became peculiar to the
alchemical practice. The continuous interest in this tradition by the later
authors most probably guaranteed a progressive improvement and special-
ization of this technology, since any alchemist was likely to have needed
specific tools to carry out his own activity. During this process we are
allowed to suppose that alchemists gradually tried to develop a specific
space where to accommodate their apparatus. Unfortunately the earliest
sources do not mention any specific name of a similar space and do not
provide us with any description focused either on its possible location or
on its most important features.



