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Protochemistries are the Bridge 

Roald Hoffmann 

 

 

 



Protochemistries 

Transformations of matter accomplished before there were professional chemists 

 

 



Protochemistries 

Transformations of matter accomplished before there were professional chemists 

winning metals from their ores 

cooking, preserving food, fermentation, distillation 

medicines 

ceramics, glass, and other container materials 

dyes, textile preparation 

cosmetics 

jewelry 

pigments 

tanning 

soap, other cleaning agents 

mummification  

 

 



 

Heather Lechtman 



Moche, Chimu, Inca 







Heather Lechtman 



Aqua regia = HCl + HNO3   3 volumes to 1 

 

AuCl4
- 

 

 

 



Aqua regia = HCl + HNO3   3 volumes to 1 

 

AuCl4
- 

 

Chile saltpeter + salt + alum 

NaNO3 + NaCl +  KAl(SO4)2.12H2O  

 

 

 



 

Science, 265, 1841 (1994) 



 

     470                                        2960 years ago 





 



 



 

Science, 265, 1841 (1994) 





Lapis lazuli = ultramarine Egyptian blue 



Tyrian purple 































Diderot et D’Alembert 







Historic Dye Labels of BASF Indigo since 1890 

Klaus Ditrich, BASF 







 

105. Dyeing in Dark Blue. 
Put about a talent of woad in a tube, which stands in the sun 
and contains not less than 15 metretes, and pack it in well. Then 
pour urine in until the liquid rises over the woad and let it be 
warmed by the sun, but on the following day get the woad 
ready in a way so that you (can) tread around in it in the sun 
until it becomes well moistened. One must do this, however for 
3 days together.  

  Stockholm Papyrus 













 

 

 





Patrick McGovern 





~7000 BC 













 

Protochemistries are the Bridge 

  
stress the essential importance of experiment, and… of the underlying economics 

that governs much human activity 

render homage to the past, to the ingenuity of human beings 

connect our world, in time and in substance 

these stories normalize science 

and put it in the context of world culture – chemistry in culture, culture in 

chemistry 

 

 

 



Good Stories in Teaching Chemistry 

 

 

Storytelling is human, it is old 

The facts are… mute. Narrative is tremendously important in science, but it is not 

recognized as such because it is not “mathematicizable.” In this it shares the fate 

of other human tools for shaping understanding, such as metaphor  

After simplicity, I believe storytelling is the main pleasure-giving principle in 

science  

Dignifications of storytelling that scientists do allow themselves: pattern 

recognition, hypothesis formation 
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