
TThe Iatrochymistry Revolution & Ascent  
of Chymistry 

 Summary of Alchemy 
  The Re-Definition of Alchemy & The Rise of Iatro-

Chemistry in the 16 C 
 Paracelsus and the great Iatrochymists. 
 Was Alchemy Really Foolish? The Willow Tree 

Experiment 
 The contributions of alchemy 
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SSuummmmaarryy  ooff  LLeeccttuurree  33::  AAllcchheemmyy  
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SSuummmmaarryy  ooff  LLeeccttuurree  33  --CCoonnttiinnuueedd::  AAllcchheemmyy  
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TThe 15-16 Centuries constitute exciting times in Western 
culture: 



15-16 C-Times 
of Change: 

75 

AA Change is Needed. And this long sought change is 
brought about by Paracelsus the creator of Iatrochemistry 

76 
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Who is this reformer, and what is his real name?  

 

The contribution of Paracelsus to the shift from alchemy to 
iatrochemistry originates in a few reasons: 

 

Iatrochemistry = 
Medicinal goals 

Alchemy= 
Gold Seeking  

tria prima 
tria 

prima
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TThhee  ggeenneerraattiioonn  ooff  eemmppiirriicciissttss  aanndd  iiaattrroocchheemmiissttss,,  1166--1177CC

Alchemia

Trocinium Chymicum

Traicté de la Chymie 
Traité de la Chymie 
Course de la Chymie

De Re Metallica

79 

Let us see some of the Iatrochemists of the 16-17C

Tria Prima: Mercury, Sulfur, Salt, 
Phlegm (W), Earth (fatty) 

Siegfried p 
60 
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Phlegm”

Earth
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De Re Metallica-

82 



Trocinium Chymicum

Traicté de la Chymie 
Traité de la Chymie 
Course de la Chymie 

 

BBooks that follow Libavius borrow his style

83 

The rise in status 
due to iatrochemistry 

84 



Mercury is hidden disguised in 
cinnabar (HgS)

the scientific art, by which one learns
to dissolve bodies and draws different substances, and draws to unite 
them again and exalte them to a higher perfection . 
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SO4

1

each salt has its own type and 
[…properties], no matter how it may have been 
prepared

OOther Great iatrochemists:

SO4 86 



TThhee  ggrreeaatteesstt  IIaattrroocchheemmiissttss  iiss  VVoonn  ((vvaann))  HHeellmmuunntt  wwhhoossee  
work shows that Alchemy was not really foolish.  

tria prima 
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The Famous Experiment by von (van) Helmunt is The 
Willow Tree Experiment 

88 
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SO4
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The spirit of the Lord hovered on the waters, 
and from water every object takes its origins… 
Water as such is empty: It is a general medium 
which precedes all differentiation; all bodies are 
fruits of water
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Read from 
Lemery, 
Siegfried p 
60 

IIn Summary of Iatrochemistry, 

Tria prima; Mercury, Sulfur, Salt, also Phlegm (W), Earth (Fatty 
solid) 

tria prima

92 



A Summary on the State of Knowledge of Alchemy and 
Iatrochymistry 

.
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Despite the Iatrochemical reformation, Alchemy did not die  
out.  
The Last  Alchemists* 

 James Price (b 1752) (suicide 1783) 
 Semler ( salt of life ); Klaproth (1789) 

– the salt of life is Na2SO4/MgSO4 

 1931: Heinrich Kirschaldgen 
(Düsselfdorf) 
 
 This tendency is still with us and it 

originates in the magic of chemistry : 
 
Polywater 
Cold Fusion 

*Thompson, The Lure and Romance of Alchemy 

The tendency for the unusual is very strong in our science 
because its essence is the transformation; the 
transformation of matter, the transformation of the soul…. 
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Summary: The Contribution of Alchemy 
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A Condensed Timetable from Proto-Chemistry to Chemistry

96 



A reminder: 
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The Second Reformation en-route to Modern 
Chemistry - Atomistic Thinking 

 The 2nd Reformation (17C - begin of 
18C): Rise of the corpuscular/ 
mechanistic philosophy, which lead 
to alternative Chemical Theories: 
Elective affinity; Phlogiston. 
 As we shall see in the next weeks, 

these changes bring about the 3rd 
Reformation which forms the 
compositional – material chemistry 

& defines the chemical identity . 
 

  98 
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Atomism 

  

 Let us go back in time & recall that alongside the 
abstract theory 4-elements/3(5) principles there was an 
atomistic theory of Democritus and his school. Here he 
expresses his theory clearly and succinctly: 

 Recall: the elements/principles theory was continuous 
allowing infinite number of combination to form a mixt, 
whereas the theory of Democritus was quantized  - matter 
is not continuous! 

  Atomism was rejected because it lacked the spiritual 
content and did not describe the integrated experience 
(beauty, hot-cold, etc). It was also anti-religious since the 
days of Epicurus, and hence atomism was vehemently 
rejected by the Church. This attitude changes in the 17C… 

100 



Principia. 

Halley 

Bruno Descarts Gallileo Pierre Cassendi 

Newton F. Bacon Boyle 

2 

33 44 
55 
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SSiirr  FFrraanncciiss  BBaaccoonn  ((11556611--11662266))  NNoovvuumm  OOrrggaannuumm  --  11662200  
(The New Method) 

.  

  102 



  

on a narrow and 
obscure foundations of only a few experiments… A 
notable example of this is to be found in the 
alchemists and their teachings It is true that 
alchemists have some achievements, but these 
came by chance, not from any art or theory… The 
alchemist nurses eternal hope, and when the thing 
does not succeed, he thinks he has not properly 
understood the words of his art or of its authors

the microscope is 
only useful for looking at small things, and if Democritus had seen 
such an instrument, he would perhaps jumped for joy  

103 

Robert Boyle 
(1621-1691) 

  

104 



RRobert Boyle 

 

these are the ingredients of which all those 
called MIXT bodies are … compounded and 
into which they … are resolved.

!
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Boyle s Principles of Atomism are the following: 

Any body owed its properties to the arrangement of these particles... 
Stable arrangements are more frequent

 

A Reminder of Boyle s 
mechanical ideas is Lemery s 
acid-base corpuscles (1715) 

  While this is advanced thinking there is nothing new beyond 
Democritus. All the more, Boyle s theory allows transformation of 
anything to anything. It lacks a definition of chemical identity  and 
hence, it couldn t form an intellectual basis for chemistry. 
Nevertheless, the seeds of the corpuscular theory have already been  
planted… 

 Lock & Key in Biochemistry of 
enzymes! 

106 
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A Reminder 
of the 
mechanical 
theory in the 
corresponden
ce of Newton 
and Boyle: 
Description of 
a Salt 

BBooyyllee ss  AAcchhiieevveemmeennttss  iinn  CChheemmiissttrryy  aarree  mmaannyy::    8

108 
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Boyle Had Achievements in Air Chemistry & in Combustion: 

Boyle, Hooke and Mayow understand the role of air in 
combustion but cannot identify oxygen since the means of  
collecting gases were still nonexistent. 110 



More Reformations en-route to Modern Chemistry - 
Atomistic Thinking

1  The atomistic-corpuscular approach and Boyle s dictum 
of establishing chemical identity by means of a cycle of 
analysis-synthesis seeded the 3rd Reformation.  
 

The reformation associated mostly with the French 
Chemists, and we shall talk about the following topic: 
 Neutral Salts (made from acids and alkali), and how they 

bring about he ascent of compositional  & chemical 
identity  concepts. 
 
3  Since the contribution of the French chemists to modern 
chemistry is associated with the establishment of the 
Academy in Paris, we shall start by saying a few words 
about the Academy. 

111 

TThhee  FFrreenncchh  AAccaaddeemmyy--  CCoollbbeerrtt  11666666  

112 



History of Neutral Salts 

113 

TThhee  tteerrmmss  ssaalltt  wwaass  ccooiinneedd  11sstt  ttiimmee  iinn  EEuurrooppee  iinn  1166CC  aanndd  

*
aqua fortis SO4

SO4
* *

4
kali

tartar
K

tria prima,

114 



RReeaaccttiioonnss  ooff  AAcciidd--bbaassee  &&  NNeeuuttrraall  SSaallttss  

if a body effervesced by 
addition of acid, it was an alkali and vice versa

end
bowl action of the earthy alkali

aqua fortis

115 

SO4 aqua fortis 

SO4 SO4

116 
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Here is  a 
reminder how 
Newton and 
Boyle and their 
contemporaries
described a 
salt as an acid 
encapsulated 
by metallic 
particles. 

aqua fortis that in its 
natural state it is found in several sorts of terrestrial saline 
sulfureous materials which serve as its base or matrix

4
(sal ammoniac   SO4 4
It removes by superiority of force the alkali which was its base…and 

takes it for its own, and the marine acid [HCl] thus freed & passes off 
in distillation

SO4

118 



The cycle analysis-synthesis  

4 aqua fortis
ils sont 

parfaitment la même chose

4

SO4

 This is a proof of chemical identity by means of the 
analysis-synthesis cycle. 119 

S

one is never so sure of having decomposed a mixt 
into its true principles as when with the same 
principles one can recompose it .

AAnd More on analysis-synthesis  tool for chemical identity 

120 



TThe Term Salt - from a Principle  to Chemical Identity 

4 4 4

4O7

I wish to know… 
that neutral vitriol that is formed in the bowels of the earth [is identical] 
with the same materials and in the same manner that we fashion in our 
laboratory

4

4

The last operation certainly proves to us that the common vitriol is not 
different from that we make

12
1 

En Route to Chemical Identity: Early Recognition of the 
Principle of Conservation of Mass 

PPrinciple of 
Conservation of Weight.
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LLeeccttuurree  66  &&  SSuummmmaarryy  ooff  LLeeccttuurree  55::  

123 

124 

 



Tables 
des différens rapports observé en chymie entre différens substances

to predict what 
should result when they mix different bodies

12
5 

Geoffroy 

the basic concept of 
modern chemistry - that of the chemical 
compounds, and its related notions of 
chemical analysis, chemical synthesis and 
chemical affinity

en route

Rouelle 
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The idea of Elective Affinities   
and its representation by Goeffroy 
in a table, 

 Let us mention some evidence for this 
systematization of chemistry. 

127 

Diderot 

DD Alembert 

From Elective Affinities to Constitutional Nomenclature 

128 



Macquer s Rules 3 and 4 of Affinity 
are Noteworthy: 

129 

EExxtteennddeedd  ttaabbllee  ooff  AAffffiinniittiieess  eenn  rroouuttee  ttoo  CCoonnssttiittuuttiioonnaall  
Nomenclature 

genus
species

S aqua regia AA systematic method is 
needed! 130 



Table of Affinities a worthy gift to the Duke of Parma… 
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TThhee  11st    SStteepp  ttoowwaarrddss  CCoonnssttiittuuttiioonnaall  NNoommeennccllaattuurree  aanndd  aa  CChheemmiiccaall  
Language was done by Louis-Bernard Gyuton de Morveau   

132 



Gyuton de Morveau    

the denomination of a chemical compound 
is … precise only to the extent that it recalls  its 
component parts by names conforming to their 
nature

genus
species

4

it is not yet possible 
to separate to their principles

133 

 Indeed, the concept of a simple body  
and the constitutional nomenclature of 
Gyuton de Morveau join to form a new 
basis for the chemical knowledge. 
 
Concepts generate new 
worlds…  
A new world for chemistry will 
be unveiled soon by Lavoisier. 

134 



To understand Lavoisier we need to learn about Phlogiston 

. 135 

Let us learn about the evolution 
of the term Phlogiston 

136 



 The 1st Phlogistonist: Johann Joachim Becher (1635-1682); 
a mine chemist in Germany and England 

Physical 
Subterranea

terra vitrescible, 
terra fluida & terra pinguis.

terra pinguis

terra pinguis. 
.

 His Famous Citation:  

137 

Our Next Hero is the father of Phlogiston: Georg Ernst Stahl 
(1660-1734) 

phlogiston

138 



Phlogiston Theory 

  In modern oxidation-reduction terms, phlogiston is 
equivalent to minus[O] (or an e-)…

139 

The Phlogiston Theory - An Appraisal 

140 
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Rehearsal 
Elective Affinity - 1st theory & Nomenclature in chemistry; 
its originator, and his followers 

Phlogiston – A theory that becomes important in France 

We also discussed the explosion of information and the need  
to formulate a compositional nomenclature, which is 
achieved by Guyton, who also defines ‘simple body’ 

142 
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BBut all this is going to change soon… 


