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Aristotle

individual    /   species      /  genus

BUT species is Latin translation of two different Greek senses:


species as EIDOS


form MORPHOS

66

MIMETIC Arts   vs 

Physis:   PERCFECTIVE ARTS --


agriculture


medicine

37

Persian philosopher and physician, Ibn Sina (d 1037)

Avicenna  Sciant artifices (Let the artificers know…)

art weaker than nature

species of metals can never be transmuted

can:

similar things

tint (add a color)

purify

species cannot be determined by accidents and properties


accident = this lump of gold weighs 2 oz


property = this lump of gold appears this color in this light etc.

but essence is not property or accident

the specific differences of metals are not known, and therefore cannot be removed

specific forms are not sensible(cannot be sensed!)

the SUBSTANTIAL FORM  imparts a new identity to a mixture,  ie

human != union of the elements

39

fire
heats

water
wet

earth
cold

air
dry

apply as operators to material prima

44

ALBERTus Magnus 1240

(teacher of Thomas Aquinas)

Scholastic tradition of using alchemy to determine the power of demons

43

causes methods different => the products are different

alchemical texts reintroduced

1144 Ketton translated

44 -45

Alchemy is NOT occult,  not magic!!!

is the “benchmark against which  the other arts -- even arts possessed by demons -- must be measured.”

47

demons can only match

natural agents with natural patients

53 54

locus of process is important,  ie fetus in womb

wine in grape and barrel

some things require a particular locus (metal)

some do not (glass man-made )

witches and witchcraft   are mainly illusion

63- 

BOOK OF HERMES

human works are same as natures works

fire from lightning = fire from a flint 

ambient air = air produced by boiling

nat earth = earth produced by letting water sit

articifials:


green salt


vitriol


sal ammoniac

Human agencyof applying fire, but fire is the same as in nature,

hence the process yields as natural products …

67

pseudo-Roger (Bacon)

ca 1200

loosely aristotelean theory: all metals are made of mercury and sulfur

just different processes yield different metals,

but then these processes could occur in a vessel just as easily as in nature, 

therefore alchemy could !

72

Summa perfectionis

Geber:  Jabir ibn Hay yan

Major Work in  Latin alchemy:  new view of alchemy!

alchemy does not just replicate objects of nature, but its processes

Aristotle:


roasting  optesis


boiling:  hepsesis

same in nature and cooking, no matter what the agent

74

Geber says don’t use ingredients that nature does not use in the formation of gold

ie “quickly terminable humidity: like oils and salts to tint metals and give them malleability”

ignorance of natures processes not an impediment


proportions of mix, 

equalizing of thickening heat

why not start the making of gold at a more advanced point form where nature begins?

75

Also, no more the attention to Substantial form

“We say thus that gold is a metallic, yellow, heavy, silent, brilliant body,temperately digested in the womb of the earth, and washed for a very long time by a mineral water,  extensibleunder the hammer,  fusible, and able to withstand the tests of cupellation and cementation .  From this you should gather that nothing is gold unless it have all the causes and differences listed in the definition of gold.  However, anything that radically yellows a metal,leads it to equality of qualities, and cleanses it, makes gold from any genus of metals.”

Very similar to 17c “new science”  (Francis Bacon, Robert Boyle)

Gold is defined by physical properties and tests of behavior under impact of physical processes (cupellation and cementation)

BUT Thomas Aquinas and followers said that the SPECIFIC DIFFERENCES that underly species

 are not accessible to the senses

So : by physical tests you can prove  X != Gold, 

 but you cannot prove that 

X= gold

Contrast this with GEBER’s more modern view (new science)  based on observation and process-test

Leibniz  Principle of the Identity of Indiscernables

GEBER” corpuscular theory -- little particles of …

later  17c corpuscular chemistry of Daniel SENNERT and Robert BOYLE

Q.
cupellation? cementation?

http://www.ganoksin.com/borisat/nenam/depletio.htm#cpt2

Cementation and Removal of Non-gold Metals from Gold Alloys  Cementation is properly a refining procedure but as any refining procedure is at heart also a depletion gilding procedure cementation is used in varying forms as a method of depletion gilding objects. The difference between refining and depletion gilding is usually only a matter of degree: in depletion gilding one is concerned with increasing the gold content at the surface to a depth that effectively addresses concerns with wear on the particular article while in refining one is concerned with converting the entire alloy to as pure a gold as one can obtain with the technique chosen. Alchemists experimented widely with methods of doing both and much research on depletion gilding (perhaps even occasionally used for fraudulent purposes) was carried out in the name of alchemy.

In cementation the silver and copper containing gold alloy is heated in the presence of a selection of active salts which become acids at high temperatures which form among other things silver chlorides (HCl for example may be produced by water and salt.). Copper and silver chlorides formed are absorbed by the crucible or brickdust accompanying the melt leaving the gold behind. The process needs oxygen to work well and thus needs a porous crucible. Without the presence of the porous material the reaction slows or stops. The presence of salt promotes the most effective procedure. Water helps the breakdown of the salt and may even be supplied to the mixture from the gas flame (Ganzenm�ller p 60). The procedure works best for gold alloys which are more than 50% fine. The maximum gold fineness attainable is between 87.6% and 91.7% fine. Repeated treatments with silver-gold alloys can however leave almost pure gold behind (Ganzenm�ller, pp345) It is however difficult to recover any silver from the silver chlorides absorbed by the clay present (Ganzenm�ller p 59-60). Note that in some processes where chlorine is liberated the gold is also dissolved and then plates out over the metal surface from solution. This action may be in addition to the removal of silver and copper from the alloy in the form of chlorides. Chlorine is used today in refining crude mine bullion in the Miller process. The chlorine is injected into the molten alloy which forms chlorides first of any iron, lead and zinc present and then of the copper and silver. These chlorides separate out into the slag. This process as commercially used usually renders gold purities of between 99.50% and 99.80%. Higher concentrations (99.99%) are achieved by using electrolytic refining methods (Rapson, pp 28-29)
Cupellation Cupellation is used as a method of assaying, that is obtaining the gold content of an unknown alloy. It is also a refining procedure in in it's own right and could be used in a modified version as a depletion gilding procedure. It is in fact the oldest refining procedure mentioned in the literature with short descriptions by Agatharchides and Pliny. In cupellation the alloy is wrapped in lead foil and heated in a porous ash and clay crucible in the presence of a glassy flux. The lead covering dissolves copper and other oxides and other constituent metals become oxides which are absorbed by the porous container leaving pure gold behind. The gold may contain some silver which must then be separated from the gold using acids (usually boiling nitric acid) (Ganzenm�ller p 58).

Mansur Al Kamily, a chief chemist at the Cairo mint in the 13th century composed a handbook which describes the process of cupellation as used for refining. "One takes sieved ashes or chalk, or the burnt, powdered bones of animals, or these materials mixed together or some of them, moistens them with a little water and compresses it with the hands to form a solid, tight mass. One makes a rounded depression in the middle and strews some ground up glass on the floor of the indentation. Then one lets it dry. When it is dry one places the metal to be tested in the described indentation. One makes a strong charcoal fire around it and makes an air blast over the metal to be tested until it melts. When it is molten one adds some lead little by little and blows upon it with a stronger flame. If one sees the molten metal moves about seethes and boils it is not yet clean. One waits until all the lead has come off as fumes. One then adds more lead and blasts the flame over it until the lead has separated itself from the melt. If it is not yet calm and quiet then again lead is added and heated until the molten metal is quiet and one can see that it's surface is clean and clear. Then one takes the charcoal fire apart and pours water over it. In this way the test is correctly carried out. If during the procedure one occasionally throws on some glass the metal is purified even more as the glass removes the slag and surrounds it. One can instead of glass add salt or borax or some alum". The air blast effects an oxidizing melt so that lead oxide is created. The lead slag dissolves the copper and other metal oxides formed which are then absorbed by the porous crucible. Any chlorides formed are also absorbed into the clay present. Some silver may be retained by the gold, either from silver in the initial alloy or silver present in the lead (Ganzenm�ller, p58).
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