Protochemistries are the Bridge
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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
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Aqua regia = HCl + HNO; 3 volumesto 1

AuCl,



Aqua regia = HCl + HNO; 3 volumesto 1

AuCl,

Chile saltpeter + salt + alum
NaNO; + NaCl + KAI(SO,),.12H,0




Greenland Ice Evidence of Hemispheric
Lead Pollution Two Millennia Ago by
Greek and Roman Civilizations

Sungmin Hong, Jean-Pierre Candelone, Clair C. Patterson,
Claude F. Boutron*

Science, 265, 1841 (1994)



Pb concentration (pg/g)

2960 years ago
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Rank Country Country {Metric tons, lead content) B
1 China 1
2 Australia 41 000 me————
3 ﬁ 444,000 E—
4 Peru 320,154 m—
5 Mexico 120,000 e
& Poland 85,000
7 Canada 82 000
Bindia 77,600
9 Sweden 62,100 m
10 Ireland 54,100 =










Greenland Ice Evidence of Hemispheric
Lead Pollution Two Millennia Ago by
Greek and Roman Civilizations

Sungmin Hong, Jean-Pierre Candelone, Clair C. Patterson,
Claude F. Boutron*

Analysis of the Greenland ice core covering the period from 3000 to 500 years ago—
the Greek, Roman, Medieval and Renaissance times—shows that lead is present at
concentrations four times as great as natural values from about 2500 to 1700 years
ago (500 B.C. to 300 A.D.). These results show that Greek and Roman lead and silver
mining and smelting activities polluted the middle troposphere of the Northern Hemi-
sphere on a hemispheric scale two millennia ago, long before the Industrial Revolution.
Cumulative lead fallout. to the Greenland Ice Sheet during these eight centuries was
as high as 15 percent of that caused by the massive use of lead alkyl additives in
gasoline since the 1930s. Pronounced lead pollution is also observed during Medieval
and Renaissance times.

Science, 265, 1841 (1994)






Egyptian blue

o ol A PR E R AN I o T
? Lo,

. o L - -

THLIRTA WSS,

PTEITTR S I s b
45 et .

e o
i i A8 e B

/

/

)
=
o
]
=
S
P
=
>
I
S
N
©
0
Q.
S
-l



S h
PP PP wwsn

T
g L T
'

s

8 'L‘t‘




THE TORAH /NUMBERS 1524
M]f this was done unwittingly, through the inadvertence of the
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3oBut the person, be he citizen or stranger, who acts defantly*
“oles the Lorp; that person shall be cut off from among his
people. MBecause he has spumed the word of the Loro and
violated His commandment, that person shall be cut off-he
bears his guile.

20nce, when the Israclites were in the wilderness, they came
upon a man gathering wood on the sabbach day. 2Those wha
found Mo as he was gathering wood brought him before Moses,
Aaron, and the whole community. #He was placed in custody,
for it had noe been specified what should be done to him. 3Then
the Lorp said to Moses, “The man shall be put to death: the
whole community shall pelt him with stones outside the camp.”
3680 the whole community took him outside the camp and stoned
him to death—as the Losp had commanded Moses,

¥The Lorn said to Moses as follows; 38Speak to the lsraelite
people and instruct them to make for themselves fringes on the

@ L, "oith wpraised hand™
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corners of their garments throughout the ages; let them attach a
cord of blue to the fringe at each corner. 29That shall be your fringe;
m«.cwmnwummmudmmum
them, so that you do not follow your heart and eyes in your lusgful
urge. 49Thus you shall be reminded to observe all My command.-
ments and 1o be holy 1o your God. 411 the Loro am your God,
who brought you out of the land of Egypt to be your God: 1, the
Lorp your God,

nap

16 Now Korah, son of Izhar son of Kohath son of Levi, **betook
himself,* alon;wuhDuhmmdAbmmmofElub “and Un
son of Peleth—descendants of Reuben*~310 rise up against Moscs,
together with two hundred and fifty Istaclites, chicftains of the
community, chosen in the assembly, men of repute, 3They com-
bined against Moses and Aaron and said to them, “You have gone
too far! For all the community are holy, all of them, and the
Lorn is in their midst. Why then do you raise yourselves above
the Loro's congregation?”

4When Moses heard this, he fell on his faces 3Then he spoke
to Korah and all his company, s2ying, “Come morning, the Lorn
will make known who is His ard who is holy, and will grant him
access to Himyelf; He will grant access to the one He has chosen.
¢Do this: You, Korah and all your* band, take fire pans, 7and
tomorrow put fire in thiem and lay incense on them before the
Lorp. Then the man whom the Lorp chooses, he shall be the
holy one. You have gone 100 l'ar.mo(l.cvi!”

sMoses said further 1o Korah, “Hear me, sons of Levi. ¥Is it
not enough for you dmd\cGodoflsndhnmyouapanﬁom
d\emmunatyol’lsneluulgmnyoumwl‘hm to perform
the dutics of the Loros Tabernacle and to minister to the com-
munity and serve them? 19Thus He has advanced you and all your
fellow Levites with you; yet you seek the priesthood too! 11 Teuly,
it is against the Lowo that you and all your company have banded
together. For who is Aaron that you should rail against him?"

8 L, “rock™; Heb obacure

»* According 19 Nu. 26.3, -9, Elieb waz son of Pallv, son of Reuben

* Perkops in the sense of *'Nis face fell e
& Ll R



























