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oxidables (o
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liques oxida-
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Subftanees
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Hydrogéne.......

(Soufre.eceennnne
Phofphore «ovevee
Carbone ceveeaee
Radical muriatique .
Radical fluorique. ., .
( Radical boracique. .
Antimoine «eeeqe
Argent voeeeeens
ArfeniCoecescens
Bifinuth ceeeeene
Cobalt soveesens
Cuivre.eceeevees
Etain voceceoane
Ferieeoosennnns

Mercire e s e o s aee
Molybdéne « o evee
Nickeleesseoones
Ofivevecsccces
Platifte cveeeveae
Plomb cevevenns
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ZiNCeeassasnene
ChalXes s esosane
Magnéfiecooasons
Baryte eevesescs
Alumine eseeeoee
Silice sevonncnns
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Azo:e..........§

( Lumiére s oo uvs. | Lumicre,

Chaleur.

Principe de !a chalear,
Fluide igné.

Feu.

Matiére du feu & de Ia chaleur.
Air déphlogiftiqué.

Air empiréal.

Air vital.

Bafe de I'air vital.

Gaz phlogiftiqué.
Moféte.

Bafe de la moféte.

Gaz inflammable.

Bafe du gaz inflammable.
Soufre.

Phofphore.

Charbon pur.

Inconnu.
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Fer.
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Or.
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Terre filiceufe, terre vitrifiable.
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AOm Chemical Education, 66, 731-738, 1989, p. 731. By permission, © American Chemical Society.
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(1802. Table on p. 229.
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From E. Lenssen, ‘Uber die gruppirung) .;gniall Cedd olE¥E :¥V-Y Jgas
der elemente nach ihrem chemisch-physikalishen charackter’, Annalen der
(Chemie und Pharmazie, 103, 121-131, 1857.

Lgannll 00 o558 8,0kl L, o
1 (K+Li/2 —Na =23.03 3911 23.00 6.95
2 (Ba+Ca)/2 =Sr =4429 6859 47.63 20

3 Mg +Cd)/2 =7Zn =338 12 32.5 557

4 (Mn+Co)/2 =Fe =285 27.5 28 29.5

5 (La+Di)/2 =Ce =285 47.3 47  49.6
6 YtErTb 32 ? ?

7 Thnorium Al 59.5 ? 13.7
8 (Be+Ur)/2 Zr =33.5 7 33.6 60
9 (Cr+Cw)/2 =Ni =293 26.8 29.6 31.7

10 (Ag + Hg)/2 =Pb =104 108 103.6 100

11 (0 +0)/2 =N =7 8 7 6
12 (Si+FD/2 =Bo =122 15 11 9.5
13 (Cl1+))/2 =Br =406 17.7 40 63.5
14 (S +Te)/2 =Se =401 16 39.7 64.2
15 (P + Sh)/2 =As =38 16 37.5 60
16 (Ta + Ti)/2 =Sn =587 92.3 59 25
17 (W + Mo)/2 =V =69 92 68.5 46
18 (Pa + Rh)2 =Ru =525 53.2 521 51.2
19 (Os +1r)/2 =Pt =989 99.4 99 98.5
20 (Bl + Au)/2 =Hg =101.2 104 100 984
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7 Avril 1862
VIS TELLURIQUE
CLASSEMENT NATUREL DES CORPS SIMPLES OU RADICAUX
obtenu au moyen d’un
SYSTEME DE CLASSIFICATION HELICOIDAL ET NUMERIQUE
par A.E. BEGUYER oe CHANCOURTOIS

Tableau des
Coroctéres Géometriques
12345676010 RnEsT
Hydrogene H TR
Lithium Li 7
Glucyum Gl |9
Eore Bo 1
arbone C 12
Azote Az 14
Oxygéne S |6
Fluor Fif e
dium No | 23
Magnesium Mg | 22
Aluminium Al 27
silicium Si |28
Phosphore Ph 31
Soufre s | 32
Chiore ci |3
Potassium K | 39
Calcium Ca [ 30
Titane Ti
Chrome, Ccr
Manganese Mn
Fer Fe
Ni
Co
Cu
¥t
Zn
Zirconium zr
Arsenic As
Brome 8r
Selenium Se
Rubidjum Rb
Strontium Sr
Lanthane La
Cerium Ce
Molybdéne Mo
Didyme oi
Yttrium Yt
Thallium Tl
Rhodium Rn
Palladjum Pd
Argent Ag
Cadmium cd
Etain sn
Thorium Th
Urane ur
Antimone Sb
Caesium Cs
Tode Io
Tellure Te
Tontale Ta
Tungstene w
Iridium Ir
Platine Pt
Oor Au
Mercure Hg
Ruthenium | Ru
Osmium 0s
Bismuth Bi
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Group I. Metals of the alkalies :—Lithium, 7 ; sodium,
23 ; potassium, 39; rubidium, 85; ceesium, 123; thal-
lium, 204.

The relation among the equivalents of this group (see
Cuemican News, January 1o, 1863) may, perhaps, be
most simply stated as follows :—

1 of lithium + 1 of potassium = 2 of sodium.

1 » + 2 s = 1 of rubidium.
1 ’ + 3 " = 1 of caesium.
1 ’ + 4 ' = 161, the equivalent of a

metal not yet discovered.
” + 3 ’ = 1 of thallium.
Group II. Metals of the alkaline earths :—Magnesium,
12 ; calcium, 20; strontium, 43'8; barium, 68-s5.

In this group, strontium is the mean cf calcium and
barium.

Group III. Metals of the earths:—Beryllium, 6+9;
aluminium, 13'7; zircontum, 336 ; cerium, 47; lantha-
nium, 47 ; didymium, 48 ; thorium, 59°6.

Aluminium equals two of beryllium, or one-third of the
sum of beryllium and zirconium. (Aluminium also is one-
half of manganese, which, with iron and chromium, forms
sesquioxides, isomorphous, with alumina.)

1 of zirconium + 1 of aluminium = 1 of cerium.

1 ’ + 2 s = 1 of thorium,
Lanthanium and didymium are identical with cerium, or
nearly so.

Group IV. Metals whose protoxides are isomorphous
with magnesia :—Magnesium, 12; chromium, 267 ; man-
ganese, 276 ; iron, 28 ; cobalt, 29°5 ; nickel, 29'5; copper,
3174 zine, 32°6; cadmium, 56,

Between magnesium and cadmium, the extremities of
this group, zinc is the mean. Cobalt and nickel are iden-
tical. Between cobalt and zine, copper is the mean. Iron
is one-half of cadmium. Between iron and chromium,
manganese is the mean.

Group V.—Fluorine, 19; chlorine, 35°5; bromine, 8o;
iodine, 127.

. ('i['n this group bromine is the mean between chlorine and
iodine.

Group VI.—Oxygen, 8; sulphur, 16; sclenium, 39°'5;
tellurium, 642.

In this group selenium is the mean between sulphur and
tellurium,

Group VIL.—Nitrogen, 14; phosphorus, 31; arsenic,
753 osmium, 99'6; antimony, 120°3; bismuth, 213,
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From J. A. R. Newlands, as reported in Proceedings of Chemical) AA 'ALL‘_ 3
(Societies: Chemical Society, Chemical News, 13 113-114, 1866, table on p. 113.

No. No. No. No. No. No. No. No.

H1 F8 Cl15 Co&Ni22 Br&Ni22 Pd36 142 Pt&Ir 50

Li2 Na9 K16 Cu 23 Rb 30 Ag 37 Cs 44 Os 51
G3 Mgl0O Cal7? Zn 24 Sr 31 Cd 38 Ba&Vi4s Hg 52
Bo4 Alll Cr19 Y 25 Ce&la33 U40 Ta 46 T153
C5 Sil2 Til8 In 26 Zr 32 Sn 39 W47 Pb 54
N 6 P23 Mn?20 As 27 Di&Mo 34 Sb 41l Nb 48 Bi 55
o7 S14 Fe2l Se 28 Ro &Ru 35 Te43 Au 49 Th 56
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From W. Odling, ‘On) .4,all o8 3s,8 o Sl pilagl Jgan Y-8 Joan
the Proportional Numbers of the Elements’, Quarterly Journal of Science, 1,
(642—648, 1864, table on p. 645.

a0l — F or 355 — 19 = 165
K — Na 39 — 23 = 16
Na — Li 23 — 7 = 16
Mo — Se 96 — 80 = 16
s — o 32 — 16 = 16
Ca — Mg 40 — 24 = 16
Mg — G 24 — 9 = 15
P — N 31 — 14 = 17
Al — B 275 — 11 = 165
si — C 28 — 12 = 16
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From G. D. Hinrichs, ) .(A\A1¢ ale) LSSl cliluall 535 550 Jgas :¥-¢ Jgus
‘The Density, Rotation and Relative Age of the Planets’, American Journal of
(Science and Arts, 2(37), 36—56, 1864, table on p. 43.
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4 werthig 3 werthig 2 werthig 1 werthig 1 werthig 2 werthig
—— - - —— Li =7.03 (Be =9.37)
Differenz = - — —— —— 16.02 (14.7)
C =120 N =14.04 0 =16.00 F1=19.0 Na = 23.05 Mg = 24.0
Differenz = 16.5 16.96 16.07 16.46 16.08 16.0
Si =28.5 P =31.0 S =32.07 Cl = 35.46 K =39.13 Ca =40.0
Differenz = ﬁw_ =44.55 44.0 46.7 44.51 46.3 47.6
—— As =175.0 Se = 78.8 Br =79.97 Rb =854 Sr =87.6
Differenz = @NH =44.55 45.6 49.5 46.8 47.6 49.5
Sn=117.6 Sb =120.6 Te=128.3 1=126.8 Cs =133.0 Ba =137.1
Differenz = 89.4=2x44.7 87.4=2x43.7 - - (71 =2 x 35.5) -
Pb =207.0 Bi = 208.0 - — (T1 =204?) -




1 2 3 4 5 6 7 8
Al=27.3 Al.=27.3 C=r2.00
28.7=14.8 16.5
Si=28.5
. 2gt=4.5
Cr=52.6 Mn==55.1 Fe=56.0 Co=58.7 Ni=358.7 Cu=63.5 Zn=65.0
49.2 48.9 47.8 44.4 46.9 8g1=44.5
Ru=r104.3 Rh=r03.4 Pd=r06.0 Ag-=107.9 Cd==111.9 Su=117.6
92.8=2.46.4 92.8==2.46.4 93=2.465 88.8=2.44.4 88.3=2.44.5 89.4=2.41.7
Pt=197.1 Ir=197.1 Os=199. Au=196.7 Hg=200.2 Pb=207.0
9 10 I 12 13 14 15
Li=7.03 Be=9.3
16.02 14.7
N=14.4 O=16.00 F=19.0 Na==23.05 Mg=24.0
16.96 16.07 16.46 16.08 16.0
P=31.0 $==32.07 Cl=35.46 K=39.13 Ca==40.0 Ti=48 Mo.=92.0
44.0 46.7 44.5 46.3 47.6 42.0 45.0
As=75.0 Se=78.8 Br=79.9 Rb=85.4 Sr=87.6 Z1=290.0 Vd=137.0
45.6 49.5 46.8 47.6 49.5 47.6 47.0
Sb=r20.6 Te=128.3 1=126.8 Cs=133.0 Ba=137.1 Ta=137.6 =184.0
87.4=2.43.7 71=2.35.5
Bi=208.0 Te=204.0
AAA ale 3 Lol psle Hhg) daghaie to-¢ (K&
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Bohr, ‘On the Constitution of Atoms and Molecules’, Philosophical Magazine,
(26, 476-502, 1913, 497.

1 H 1

2 He 2

3 Li 2 1

4 Be 2 2

5 B 2 3

6 c 2 4

7 N 4 3

8§ O 4 2 2

9 F 4 4 1
10 Ne 8 2

11 Na 8 2 1
12 Mg 8 2 2
13 Al 8 2 3
14 Si 8 2 4
15 P 8 4 3
16 S 8 4 2 2
17 C1 8 4 4 1
18 Ar 8 8 2
19 K 8 8 2 1
20 Ca 8 8 2 2
21 S¢ 8 8 2 3
22 Ti 8 8 2 4
23 V. 8 8 4 3
24 Cr 8 8 2 2 2
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Bohr, ‘Linienspektren und Atombau’, Annalen der Physik, 71, 228—288, 1923,
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Classification of the Elements According to the Arrangement of Their Electrons.
ILayer. N E=o 1 2 3 4 s 6 7 8 9 10
I H He
Ila 2 He Li Be B C N o F Ne
IIb 10 Ne Na Mg Al Si P S Cl A
Il 18 A K C S Ti V C Ma Fe Co Ni|

1 12 13 14 15 16 17 18

Ila 28 Nif|Cu Zn Ga Ge As Se Br Kr

106 36 Kr Rb S Y Zr Cb Mo 43 Ru Rh Pd|
n 12 13 14 15 16 17 18

IIlb 46 PaglAg Cd In Sn Sb Te I  Xe

IVa 54 Xe¢ C Ba ILa Ce Pr Nd 61 Sa Eu Gd

1 12 13 14 15 16 17 18
IVa T Ho Dy Er Tm Tms Yb Lu
4 1S 16 17 18 19 20 21 22 23 2

IVa 68 Erg|Tmg Tmg Ybg Lug|Ta W 35 Os Ir Pt|
23 26 27 28 29 30 31 32
IVa 78 Ptg | Au Hg TI Pb Bi RaF 8s Nt

IVb 86 Nt 8 Ra Ac Th Ux, U
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Eric Scerri’s website for history & philosophy of chemistry and the peri-
odic table, http://ericscerri.com/.

Webelements, the leading periodic website, maintained by Mark Winter of
Sheffield University, http://www.webelements.com/.
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pt_database.php.

Voo


http://ericscerri.com/.
http://www.webelements.com/.
http://www.meta-synthesis.com/webbook/35_pt/pt_database.php.
http://www.meta-synthesis.com/webbook/35_pt/pt_database.php.

Jall Holae

(1-1) From O. Benfey, ‘Precursors and Cocursors of the Mendeleev Ta-
ble: The Pythagorean Spirit in Element Classification’, Bulletin for the
History of Chemistry, 13-14, 60—66, 1992-1993, figure on p. 60. By
permission from the publisher.

(1-2) From A-L. Lavoisier, Traite Elementaire de Chimie, Cuchet, Paris,
1789, p. 192.

(2-2) From D. 1. Mendeleev, ‘Sootnoshenie svoistv s atomnym vesom ele-
mentov’, Zhurnal Russkeo Fiziko-Khimicheskoe Obshcestv, 1, 60—77,
1869, table on p. 70.

(3-1) From L. Gmelin, Handbuch der anorganischen chemie 4th ed, Hei-
delberg, 1843, vol 1, p. 52.

(4-1) From A. E. Beguyer De Chancourtois, ‘Vis Tellurique: Classement
naturel des corps simples ou radicaux, obtenu au moyen d'un sys-
teme de classification helicoidale et numerique’, Comptes Rendus
de L’Academie, 54, 757—761, 840—843, 967—971, 1862. Redrawn in
J. van Spronsen, The Periodic System of the Chemical Elements, the
First One Hundred Years, Elsevier, Amsterdam, 1969, p. 99. By per-

mission from the publisher.



&5\)\9»&” d\s.A%_n

(4-2) From J. A. R. Newlands, ‘On Relations among the Equivalents’,
Chemical News, 7, 70—72, 1863, table on p. 71.

(4-3) From G. D. Hinrich, Programm der Atomechanik oder die Chemie
eine Mechanik de Pantome, Augustus Hageboek, lowa City, IA, 1867.
As simplified by J. van Spronsen, The Periodic System of the Chemical
Elements, the First One Hundred Years, Elsevier, Amsterdam, 1969.
By permission from the publisher.

(4-4) From J. Lothar Meyer, Die modern theorien und ihre Bedeutung fur
die chemische Statisik, Breslau (Wroclaw), 1864, p. 135.

(4-5) From J. Lothar Meyer, unpublished system of 1868.

(6-1) AIP Emilio Segre Visual Archives, W. F. Meggers Gallery of Nobel
Laureates.

(7-2) From G. N. Lewis, unpublished memorandum of March 28, 1902.

(7-3) From A. Stranges, Electrons and Valence, Texas A&M University
Press, College Station, TX, 1982, p. 213. By permission from the
publisher.

(7-4) From W. Langmuir, ‘Arrangement of Electrons in Atoms and
Molecules’, Journal of the American Chemical Society, 41, 868—934,
1919, p. 874.

(8-1) AIP Emilio Segre Visual Archives, Weber Collection.

(8-2) From E. Clementi, Computational Aspects of Large Chemical Sys-
tems, Lecture Notes in Chemistry, vol 19, Springer-Verlag, Berlin,
1980, p. 12. By permission from the publisher.

(8-3) From R. Chang, Physical Chemistry for the Chemical Biological Sci-
ences, University Science Books, Sausalito, CA, 2000, p. 576. By per-

mission from the publisher.



