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From E. Lenssen, ‘Uber die gruppirung) .l il olS¥E Y-V Jgas
der elemente nach ihrem chemisch-physikalishen charackter’, Annalen der
(Chemie und Pharmazie, 103, 121-131, 1857.

Tysuanll L3 3 5ouak L, ol
1 K+1L/2 =Na =23.03 39.11 23.00 6.95
2 (Ba+ Ca)/2 =Sr =4429 68.59 47.63 20
3 Mg+Cd)/2 =7Zn =338 12 32,5 55.7
4 Mn+Co)2 =Fe =285 27.5 28 295
5 (La+ Di)/2 =Ce =285 47.3 47  49.6
6 Yt Er Tb 32 ? ?
7 Thnorium Al 59.5 ? 13.7
8 (Be+Ur)/2 Zr =33.5 7 33.6 60
9 (Cr+Cuw/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+ F)/2 =Bo =122 15 11 9.5
13 ([Cl+])/2 =Br =406 17.7 40 63.5
14 (S + Te)/2 =Se =40.1 16 39.7 64.2
15 (P + Sb)/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 (0Os +1r)/2 =Pt =989 99.4 99 985
20 (Bi+ Auw)/2 =Hg =101.2 104 100 98.4

EA



2nes obSNay aslh duasds ol GO

O N H
F Cl Br | Li Na K
S Se Te Mg Ca Sr Ba
P As Sb Be Ce La
C B Bi Zr Th Al
Ti Ta W Sn Cd Zn

Mo V Cr U Mn Ni Fe
Bi Pb Ag Hg Cu
Os Ir Rh Pt Pd Au

robiall Glas Jgan V=Y JSE

a5 el Ladsay cudd (&3 I @lENAN e S oL elld e Sady Jia
CblasS Ganss i Slas oS dnaal 090 (s dpaandl Laa il oo Dsaie
ot sls ol slasSll oS, Byl alsiil) Lsaall pla Nl cnigide Gl

Jans OIS (3l Slan spged J) il poliall Cisiuatl (5,31 dogliie lia
J2ills Tayy Basaadl LS (ans ealdl s (aaih agy NAEY ale ¢ WUl 3
(N-Y @)ﬁuaggdgﬁm&mwi@@&@x
Sleshil L3 — ples ol saws Jraie 00 ) duag Lo o3 diaghiin calS,
o2l e ol Lgilsl w15 el e poliad) Qlel J5; — fay Lo b
L5 5,800 sy e o 4l e

& LS 5gla ¥ Lg3] 3] 590 Laglate lan Zaglate sliiel (Say ¥ elld o
o3l Jsandl Fids Al L8Lal & pul) Lrnls (a0 Bl - poliall palsa
SS) poliall e daglio plan pudiul a3y Sy Saiil 5 oS5 al Lo danl
el ol Lo ol dadin 00+ e il bl e LIS Huiny

sl e QST LulwlS paliall o Joun Lgad pddiud 8,0 Jol sa Jaly
SECIES-ARUCN L PSRN (PP Jr e A e YA
3o Goga doua oS

Josass

oolyn gld s robiall e olegant arant syae ud Enandl g5l Jaadl )
Al BNl dide 3l T oS Lo o gia Lo ) Z8LaYLS dgalate L5Las

¢a



ool Jgasdl

Slegans by duandl gooull Joaadl elld Glé oliall o o3V Jodis A
e pliiie gl § Lis naliall oo

ey Al @ S5m0 s @O O3l 3as8 1YY Jgas

Se P Ti S O

39.62 32 24.12 16 8 oall sl
~8 ~8 8 8 Sl

oo Yai dglate pé rolic Jo gsiay A1 uad e goeall Jgaall SR
oS S 5o B Bde usms ¢ K8 pads Uyl Agulate jolie 4 gl a3l
roliall ¢o 8uad Al o JEI alaiyl By aas (ol § LWshS Luae oo
Y-V Joun) posialaally 5 sdusally asnlinlly coySlly GrausYl aled Sl
 Jie Basanll SLENEN Lans 5pe,S CaaiSI LS

O+S,Ca= S+T1,Fe—T1+P

Mg == 2 T

Oy Al La bl G dage LW 0o 503 ¥ 08 Lpas HIa5 dgag (0
Bl Hlls) & 3ads Lygall Lashail) e Jolall bawgil) Laaill o) das e lia
e LeadS — JAU s Yo — psnilinilly cnsSIG ¢ paliall Gaay o 450
Laill 3 degondl uis 3 olelas ¥ Lags dld oo a2l ey dan)l o)ludie 155185
Ouobalite Laapnias o JUL) aas 1560 G (S0 & gall daglaill fya Jshall baw g3l
solaiie 138153 Lisae olrglad shasilly gl of diuda Ldse 13y Gl
ool Lgalay 03 3 ol s Lt L cleganl) o asll lia o)ls NS
Elantad Ludl Uslas 385 sda ol o] Ala 3 LS o5l Jamas oSy - ralall
oo olie Jo satall 5o gun L ge Sugll Sls 18y (oad ol Baus oLBNS
Y ol L8la Lianl gl i€ 13) L sl (aay aliall ol350 o o lssl
LWL ggw pd By osliels aidla) o blaall 1ia JB o3y § Caaluie hung
cas iy L gud) L 9ad) daghant) C3Lass) LA el Gl 2518 g3 astel 3



2nes obSNay aslh duasds ol GO

Llss dal 8l 3 oSy L lalgul S3ST o) Jois GaansS JI Buse «(oSJs

O3S Lae ulic Lo Joad 3) (@ AR VAN olaw Lo 3laty olasyl 2503
(oA e Lagia JS walads giadas opmisl GASNS 3
Li6.5 Na23 K 39.2

Mg12 Zn32.6 Cd56
Ca20 Sr43.8 Ba68.5

robie o Blas (ol sl oae e SIST ARl pa S oIS 13Say
b 5Bl dslan @ Y Lgmas JLSSI ] S o U1 Zipsall o dgalite e
RN RO

o\






bl Juadl

$91 J g g ol gl

31 tgoaall Jpantl CBLaK) § Lge 1380 pbie awlill ¢80 (o olinldll ade o
LLAG (e sae da e Cougll IS5 il sgnalyIS dipaa 3 988 Sa35es 1 Ty
ol 3ally oAl 5,58l ailassl agds &3Ne Lol 3l diasll

s 43I Gl AU LG alaall o538 ol ¢ B Juadll § 1,5 LS
35Se ¥ Judty 8,300 205 Sl b sy GBI Y] i (S ol cllung]
oIS Liag &) .. Opg Ho Jie (8uaill) Daslill wlall g ST T cpail oy
5 3 S - cnaly o sl dgmoll SlaEY) G ple dags Jgalie 22 U1 Y
585 505518 o s ity GUaM s S8 o 1T 8,580 ilins w0y IS
Gamads I3 3 88 581 52 ST OIS 53 5ol il Buls it (a Yl alle
Lle

Laliie (G35 Tghael caialidl oo o dSH o @ Jiams A dlis eslS oSy
e Dby Usiae degane ] § LSS pad Ja aliall 2,300 o580
w35l agioulie sL8T usisll o drnsd @ gdie XK G Lgasks I pal
A G s ey paludll (sBLAN slaladl e B (RS im dash ody e
Slel cles Ale Ljg ologlite Sluatwl o daalall oladlayly o livwasll

@Jﬁ C);\:LLIJ lasace U|S3 c.;s.ﬁ\g Zﬁj)dl‘ J-\ALL’J‘

2N



ool Jgasdl

153,953 g
B b Gaslpan Jadlly jaliall L8Lasll & pull diall a3SH pads U5l oIS
Ao Lol iy poliall C55 ) s sl 5 dusan dao] £
ralial) o BAY 3 ad o says dnane Blghwl Joa bl JSgils bhis fo
Jom aslanll ol Clglll e abolsns pwl, bsha Je a8 GilasS dgolasll
3 5 Lomie paliall ol ¢ ol LIS (aSs Ling .(V-¢ JS4) Bilshaal

@myt ol e Llats Zolatie ol o GusEs L5850 L san ¢ sanlall Leasi 5
frols LSl of &y all duall 5ass 13 ¢ Brusse INPENEL [P O PVS. S
Laele Thw 8lasl Lo,lSall sdgld gmmf Sl Sl a8y o poliall Lol
Aauls 30K ) gl

é:\sOJ-\_\AJ4;)..\.‘t_UJéuAJ54;4\9‘)4444@).9.‘@:409.‘\94‘)\954@\94;{).2‘&\9
G35 Ml psaagalli f9ull dlashiio @ dasan slacl ] Lew 5855 501 o155y
3o -V @il a3y gl asitlll e ALalS 850 1hans dlagliie 3 sgls YT (gl
ponlooalls psadis Auily waanlly psellSly pgawiall polic ady (JUII aseal)
wmml B9 «roliall 6la e dayyl a8 Enuall y0ull Joaadl @y canobills
wanll BLa] pusy dsganll Guit § Jadll porollly pspdipfudly parallSlly
bl o I G diaY (g LS (05 s o Lot g Y ponlsalls
Lo e LIEY palial G zosd @slS suadll haill oy Zapadll &5l
syl degant) paliey (Y aud Lls
il o ot Lo aaly Jsf ol @ Lo A ) Landl Sile quindll Jal) el oIS

Ldia ,LaeY § BIAT13] Blhsll wad gale Ji2] sas @ioghiil Gasiss YSa
50 Lashia 6T & pally palall CSladl 5o AL o gl JISES plodtul o]
1agd dais (<15 cApumd il afiumy dliay i alel il e 153,583 59 pdlay Sy
saia B cqulsll HLaasly ailill call o Gigllae 5o Loy il 1ia B35 o
155550 50 GLAIS) o) o B B § cpaipil) ulonsl psine 3 Ligas
OIS 3] cagio 1aly oS5 af ¥ aIlall & slasSll slale o and alialy ol gusll
e elale HISET Gaw ¥ (Al ol (LSS ) J ol Sy Llgall 35 Laglpua

o¢



ool douall a5 wlghs

VIS TELLURIQUE

7 awril 1862
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Group I. Metals of the alkalies :—Lithium, 7; sodium,
29; potassium, 39; rubidium, 85; cesium, 123; thal-
lium, 204.

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

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

1 i + 2 i = 1 of rubidium.
1 »” + 3 ” = 1 of casium.
1 " + 4 i = 167, the equivalent of a

metal not yet discovered.
1 + 5 = 1 of thallium.

Group II. Metals of the alkaline earths :—Magnesium,
12 ; caleium, 20; strontium, 43 8; barium, 68-5.

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

Group III. Metals of the earths:—Beryllium, 6:9;
aluminium, 13'7; zircommum, 33'6; cerium, 47; lantha-
nium, 47 ; didvmium, 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.)

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

i + 2 iz = 1 of thorium.
Lantha.mum and didymium are identical with cerium, or
nearly so.

Group IV, Metals whose protoxides are isomorphous
with magnesia :—Magnesium, 12; chromium, 26'7; man-
ganese, 27°6 ; iron, 28 ; cobalt, 29'5; nickel, 29'5; copper,
31'7; zine, 32°6; cadmlum, 56,

Between magnesium and cadmium, the extremities of
this group, zinc is the mean., Cobalt and nickel are iden-
tieal. 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, 80;
iodine, 127.

In this group bromine is the mean between chlorine and
iodine.

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

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

Group VII.—Nitrogen, 14; phosphorus, 31; arsenic,
753 osmium, g9*6; antimony, 120'3; bismuth, 213,

AANY ale 3 pabiall S poall 30¥e0 clegans (Y-¢ JSa

oV



ool Jgasdl

Lslal SN Gas paiall elld Jas 3 ¢3aiY e
degana e LGI LaaML) poliall Ciiiat e JI diay § 3 o)) a3

140 olall &l 314l
Ll ja.'dlia-]c-meidl’sﬁ’ Loy, degandl oda SlESa o 48Nl )
:‘3.:»‘.4\5

pszize ¥ = (V) poreliss N + (V) psclid
5] 3] ¢ raliad) i o LAY Zdad) SLAISY Bole] Y] pual aulalls iag
Li7
Na23 2Na(23)=7+39
K 39

-~

A_DJJQL@J&;UN,&J: YL Ge Alale 3 G 3ass T VATE ale 3
S IPY) fc"-.uLMJ‘ Sl S Lasd slow Lo sy il dys90 Laslaiie a3
2o VAT ale s ASLS o aali JWA JUESYI any L3S jeliadl ol JsEs
Ui s L, G5 oo Y &3 13hae] audialy dinghiie e [jaie 10
O3 LS § Lol 485 Sas Ta o8 Bul3al) oL e 25 3 poliall Gl
Lo Olew (845 cosliel @ Jlindl lia ang o 193,55000 50 nalll Loty cagas
PN
aadlie wie sl haill 5u3en Sla o SLERY 1ie o GS5a oSl
Gl oS5 o) Y Laly — uw&n SLESH LB Al — slaladll ;s
sasll dunan J) Goid Lads cpm oSgilly &ydall 45,85 cudal ads dayuls]
Sraoball s paladl clilsl sliael ual &) a5y (V-8 Jgaa) VAT ale @ LU
iy 5aien i o) Lual jaliall 53 3 388 3 GIS 13 e 5uiens Il
o i G laans ol o¥lie A0 18 IS ol darantl sia Jleel pdlas Gais
Ol a3 oo ol 3,840 sda Jaad widy ol 1aa aeg oY Ll ol all

oA



ool dgaadl san clsha

el Llad¥) J) 4eds LS bl ool Kage 3u¥es Jods V-8 Jsun
From J. A. R. Newlands, as reported in Proceedings of Chemical) AA ‘AL:. g
(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&V45 Hg 52
Bo4 Alll Cr19 Y 25 Ce&La33 U40 Ta 46 T1 53
C5 Sil2 Til8 In 26 Zr 32 Sn 39 w47 Pb 54
N6 P23 Mn20 As 27 Di&Mo 34 Sb41l Nb 48 Bi 55
07 S14 Fe2l Se 28 Ro&Ru 35 Te43 Au 49 Th 56
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From W. Odling, ‘On) L4 Sl Guxd oo &JEY @A_uﬂ Joas :Y-¢ Jous
the Proportional Numbers of the Elements’, Quarterly Journal of Science, 1,
(642—648, 1864, table on p. 645.

Ccl — F or 355 — 19 = 165
K — Na 39 — 23 = 16
Na — Li 23 — 7 = 16
Mo — Se 9% — 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, ) .(\AT€ ale) LSSt oliluall 33555 Jgun :Y-¢ Jan
‘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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21 x 20 = 40
2% x 20 = 80
23 x 20 = 160
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4 werthig 3 werthig 2 werthig 1 werthig 1 werthig 2 werthig
i g —re i Li =7.03 (Be = 9.3?)
Differenz = - o —— — 16.02 (14.7)
Cc=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 =285 P=31.0 S =32.07 Cl =3546 K =39.13 Ca =400
Differenz= | 851 =44.55 44.0 46.7 44.51 46.3 47.6
- As = 75.0 Se =78.8 Br=79.97 Rb=85.4 Sr = 87.6
Differenz = 851 =44.55 45.6 49.5 46.8 41,6 49.5
Sn=117.6 Sb =120.6 Te =128.3 1=126.8 Cs =133.0 Ba =137.1
Differenz = 89.4=12x44.7 874=2x43.7 - n—— (71 =2x 35.5) =
Pb =207.0 Bi = 208.0 et St (Tl =2047) —
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1 2 3 4 5 6 7 8
Al=27.3 Al-=27.3 C=r2.00
2§-1=14.8 16.5
Si=28.5
. B3t=44.5
Cr=52.6 Mn=55.1 Fe=s56.0 Co=58.7 Ni=s8.7 Cu=563.5 Zn=65.0
49.2 48.9 47.8 44.4 46.9 B l=44.5
Ru=104.3 Rh=r103.4 Pd=r106.0 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 0Os=199. Au=196.7 Hg=200.2 Pb=207.0
9 10 1T 12 13 14 15
Li=7.03 Be=9.3
16.02 14.7
N=14.4 O=16.00 F=1g.0 Na=23.05 Mg=24.0
16.96 16,07 16.46 16.08 16.0
P=31.0 S=32.07 Cl=35.46 K=30.13 Ca=40.0 Ti=48 Mo.=g2.0
44.0 46.7 44.5 46.3 47.6 42.0 45.0
As=75.0 Se=78.8 Br=79.9 Rb=8s5.4 Sr=87.6 Z1r==90.0 Vd=137.0
45.6 49.5 46.8 47.6 49.5 47.6 47.0
Sb=r20.6 Te=r128.3 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=z204.0
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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 L 21

4 Be 2 2

5 B 2 3

6 cC 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 Sc¢ 8 8 2 3
22 T1 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,
(p. 260.

g
[N R NS T N R N R S R N N A" \C R \S)
N
N
N

=

N
[ N - T - . T T N N S SN SN SN O]
[ N N~ S N N .

f R S S L
N

i Job dus 8 gall ol i oS saall 5685 ety S oSl saall e fo
Sac¥l 433 ge Ll G ¥ /V= 5 Y/ 0 sles e 3ah o oS 3 el
Jagih o § dals diny I oS saall Liaal (eSTy LAY D3NN duaS|
sias s e i of e 3RS e S o & ol Vi Dy 235 a4l

Sl g o3 N o 15 (B YY A ALY Sl A e

v



ool Jgasdl

- “ &%

a3 G0 U oS0 saall 35D oF o alsill is Jee 30k o Lasiy
32 o oS o 500U @ 3a)0 ) ¢ 3B oSO duadly o adl e T2y LulelSS

¢

M aads Zalaill LI 35N e G
{=n-1,...0

Vol ¥ aaal anl o oS £ o6 (JBL Ji Je 1 = 3 ilS 13 Lo dls
pads Aasipe W38 3l of e aml 3,0 4 5458 gl (&l oS saally o
tdo LS (S oS sl

my=—4,—(L+1),...0...(£—1),¢

(mp) SJEN gag\ Saall dlaial) eég‘;” ols ‘(3 = 2) el 18] JBL Jaw Jad
$0SS
-2,-1,0, +1, +2

SSax ¥ gilly Mg 5000 b 3as) 3l aal I (aSI saall ) Jus kgl G
Gl lasg oo Y/ V= Lals Y/ V+ ulm}aﬁqamuwgy a2l o
LaSll alat¥) @33 e oapm g3 Al & Gey Lalal LS gl3l aasl S5l
Lo 8,3 3 e 00578 (of sl adaiud [illy cohan Lnany slas 3l 2a
Y-V Jsas)

de gsing of oS o I NG o & Gl ety o Uil gl Lo
Jlaal saall ()6 (B3 a3,0 Bs) ¥ ga J S aSI saall oIS 1306 Gy A80) VA
saally Gai<h VA sslus 4] o £7(Y) x ¥ wm [N Y I WPt T
s sda £ 33 e dad Sy o1 ) 1Yl 3al o oS (£) SN oS
() Gasd G Jole 3 oS a3l oda e S claiall My o33 (e ae Lgie
.ﬁv/\—jv/\ oiaill gaa] 353G of oSay ) oSl saall o] 3]

a3 ¥ Gy AU VA e ssimn oF Sy I NG o) AL dagaall oY)
raliall B A Yo g53a3 goall Joaadl ¢ wlhsall pas o ¢ Suwdl Glss

z

Blies oby Aty dalel S5IS o) L tig) B3 Mrads 0sS5 o oSall oo o

aA



Los S asl

e S 3 el AN Jlea) saall g gl La 31 LaS 0lael puand Y-V Jgua

3 olpiSiy sse calabldl ASalimg a3 ol e, i n
aNe K Ll Ll s Asial)
2 1 0 Is 0 1
1 0 2s 0 2
8 3 1,0, -1 2p 1
1 0 3s 0 3
3 1,0, -1 3p 1
18 5 2,1,0, -1, -2 3d 2
1 0 4s 0 4
3 1,0, -1 4p 1
5 2,1,0,-1, -2 4d 2
32 7 3,2,1,0, -1, 4f 3
-2,-3

porwlsll 5oy (VA a3, paiall Ge Fas Gaas ¥ s ¢Sl Laolite 48 ks
de sins OF oS 3l 18 lall oo Ty selialiy &g ASIY ol sl i,
2D =lse (S5 o3 (AT g ASIL JIL ¢ e il1 25 Slall J) JESS 5 o 7SH
okl dilesdl s3a saludy JiSay AT Sl ASI N Yo laa] g53a3 I
r Bl S ASIY a5 sill ol () Gyoa ) say VA paiall (] Juss s i il

1s2, 252, 2pb, 352, 3p6
porulioll — V4 a3, JBI) jaiall oSO assill 6o of el adsi a8
id2 S —
1s2, 282, 2pb, 352, 3p6, 3d!

0552 3d 3,0l 3a00 @il JUI VAN et L al gAY Siay sos
Slall ) aaill s AP &8La) 5o aaill IS Ai sda J) Youny 43 i3gia lin

44



ool Jgasdl

‘/
/ls/ P
2s 2p
/3 /3 347
s p
/4 /4 /4d/ at”
s p
/SS/Sp/Sd/Sf/
P

i el o AU algaadl ausl ,dll allal) ede allas :\ -V JS

o 1 Aol AR 83 oSy 5,0 Bl e Basliie cliluae o JGI L)
e LS @l 3205 o G paalisall wlisiSH aa3s3

1s2, 2s2, 2pb, 3s2, 3pb 45!

DIl LAST paal s 7SI oy ponanlSI sas ¥+ raiall Uls @ ikl
LS SRS aiss oF Bl cppaslSiaal) s oYY 03, JUI jaiall & oKLy 4S
"

1s2, 252, 2pb, 352, 3p6 4s2, 3d!

Sl ASIY e ps Al el lal) o Lass aLlly AL 330l oy p gall 1aa
NV S G andls 35 e s JU alads Bae e 133ae L3S0 tdasliill puliall

sanll Je gosall Jsunll § aliill lysall gsind dis sJU alsi) dag
US @ dadeliaty usmg sedad Los (A0l VY A OA A A Y paliall e Sl
A Byl fae Lass 8,99

s A Aaiill B3 Wi dao W) LuaSI) olasHl pan Baels 285 Leinys
lodie Ji5 3 Aaiill oyl iy Gy Biass 385 ¥ Lgols ALY Loie
il sis Sl dia s Ll plsl &l il Gy sline] ISl - g3y @l sal
o lendig oF ol Uslay A BEa) de Lo a ] Basias 05S5 oY asd
X ¢ paliall B sie sags ALl @GN o Gipas LY el sull Jii ol Gyl

N



Los S asl

Lialall UM e s U alats &6 yae Ll Jillyg 5] o 085 YN VA N o g
233 A AL § e 038 Lo 1500 M) @lunadly Akl 5eedl e s
o9l Jgandl o 5 oS el O 9 Laanal€U 3SI 3 (g osal) Jgandl 2 15 e
tsolia o @llall e e ‘;Uas S in o] Gl bty aly comad L63a Ly
allas oF of cJafiadl 3 3aak ¥ a8 el s o el Jae Gud ST oS K010

sl e Il sl a ) oS el s ale Jglite ¢ pud @laASIYL < U

S ASIYI cslag; sy (o sibaess

Bagas ol Gkl VAV ale & 09 ASIW (gunngh dan dan BLAIK) 235 il
LS Dalaadl olaill oo L:m Basas bagha e Yand elijudll 3 dgelyl auass
il & B ASIY Ly 355 ) Akl 158306 il Bl Ge o gesashs oIS
05 S5 Lo Gusiyas slalall oSy o 3t daal oS3 ol @l o e pdll e
oo Lstea Ll Jol o8 Ll LSy diae 853 6T § ua g I @ Ls I sae
s 5,30 alle J) &L S 5,55 LA J500 il g 3hs J) 5545 g ol lia
LAY olassill Go degane ;35 G 23 g A gAY alus A dage
L6l olSslull dinnlye ans hais 383 s (Sl digyall Sl fo i<
RI JULVPTI I PRIV PP N E U NP
Jaalh pgislas ol Ay ST el § oslaasl) Jads ol ke oS
TN sladinll 13a ¢l oI 60508 (e andy L2 Sslaes LAY aa
Sbasll ALl oIS 3] iy g ASIY SLEST way V41T ale J) Gie) g sal

H

(e — Gk Gy oy &is¥1 ol § oualdll @ Jams (sl 0] o2 (ool
aasl) 13n 3y Jin Lagy im Ussiae LI aiius oy Loy — Y-V S& 3
Jsandl J3a Gl LK @y «oiSe JS8 oIS wie s wlbiy sty of pa5sl
sl sl sa 453 S5 US JL os A Bl AN 5B anlghl paiall (gl
3 5o Sl ASIY o (F Cagoall Ge 3l fenantl Upne G Gysé Sl JSall

53 Lege 53 Bgag 0o 1 Bud LG G ghsas 08y Bleill o> llas
J3¢;J|3¢)l| Lo oF s Sl i) sae Sy Zles 2555 tsall Jsandly

raliall (alsad 3185 Gaas o UsS g sall



ool Jgasdl

L g
sry T whin o

Aodll (@laSlh Ge gl bl Y-V K

Bl paliall Galsdy Ll &y sall s o Ga7RE Gus! K & e

Uz 323 Lo S5 68530 Blais Juns 31 o sladl a1 3 s ASIY sams dasSas

o\

sal Sl S8 HLaat oS0 LSl @ b cls Sy Slel oo pigaill s @

Lol clibis polal Yo Line Lbasl Lspull o dais (uSay (S35 oanbs
rolie Lol e il

pssasiall 550 aladl La oln Mo Gur sl puy gl Lhaall 1aa e §

3 posasall 8,3 (o 0o ASY] JUED) aay agaasuall w558 Spe (SISl

oo ool Sl 3 asdall el s ASII SIS Jiay ST Allig o500 8,3

QS sda i o U3 Gle e dauyl 8ul Gun gl Laaay bl a3y 5K 3,3



D @ 2)
\e sy p.

W oD G
i a
NS

853 o L6LS Aaal ) gl Hgual Y-V (K

Anaalutll Lagls I gas il BLS,I e 6,31 8500 Jadill Lgaruss oo s
L Lesd Ll 0y Yo s A1 3 A8BALI wl,3ll of)Lis i Ll
S5 AW ae gan LS g all SLSU o 73S0 o ,liel 3 o) puds s

gl J] g Lphl sigs bl db ol lple ggiad G Lalal
sda ] cimsl . (95 Jae S A sliaa] e i el ulcl 3 4 oulis
558 oo Sl loasl e A (s o8 ka1l Yl ol daaall
daa L\A&.lks_\éé‘)\gj\a-“_&ww_i\g JSS Lu..;%.llé@b| aobe L gle w
(Phassl LS e oI SIS0 ol Heels aay (Ao

OIS Aty slaie ranSs oy e0a5d O SUg A 3LES s Jia (S
(A3l ) LOLEN Lol Jiets b5 (Jiloy 0s <Y & ol Busly Gila 3
L @3 S0y (Y-V USB) bsaSl) daT @ ol waly 4oy @ OISHLS G
ol Jie LSO Gans o guaall sbasll @ cigoall oo oIS 3] (A 0
aasd Gl Sl ASIY g 45 3a o Gug! il ABNE Al Jo s 533 CoHy
Zise ] emall ki & I35 LSS bl el by ¥ caae IS i
o) selyy JSa IS,T e wlip A (e (L0LaS &) Cw u_ul i an gl wias
Aoy 3 O da gl el oIS LN Dl e 5 as faaSl (o Yo
REETH

Bid w8y colpdll Log A eba sl e J) @adl (s § Gus! ale LS
Jb e oF Jadg 6V dsas @ s LS lraie Y4 Josdl oliall el 3

\ey



ool Jgasdl

@l a3l Sias oussd Leids LS Taie YA S Lo la) s 7SI WS 18-V Jan
ol GG U RS sae Sy 3,30 Bl e dansll Dn il gsee S gel &
(Il slae) oye) 8,3 JSI

Li Be B C N O F

Na Mg Al Si P S

K Ca Sc As Se Br
Rb Sr Sb Te 1
Cs Ba Bi

Ol @ GBhasS 2ol GIS Loy s Ol oo o 5S35 0 s Dua (AT oS5l
pail] A 0 05e & 8,5l 535! pna 13my e diss B35l o iy al el
Faals LS ¥ 235 ¥ i Silsa oF Sasall Gey ormssasell aslew 5Ly
ol a8 e tAaasalSYI Slis Bye 3 slac¥l o ZES Gus ol CoaiSI ads d3aT Lunl
B3kl g an iy of e aidle) oo daf auid
Leliuall slasll & (o sl sy o s Sl sl HISET caas) 135
YA 1 LRSI Slan sl spand e ursl nil el £ pan priai) e
wan e ol pdal Las tlagll JoS of dile o gans¥ 38T (als |aie
sigs Lails Ly gansy AeT uas LIETY 50 jabiall olydl 4o s 7SIy ela sl
o LS AV ale @ dl ay G ol sl

Sc Ti V Cr Mn Fe Co Ni Cu Zn
3 4 5 6 7 8 9 10 11 12

sad U poliall L8l (alsad) audiul 3) f s dile Jio 5 sandy Jady
8-V USa) oS &l e pas b Gatan oy s A clas sl sl

A\RR4



Los S asl

Tang I.
Classification of the Elements According to the Armangement of Their Electrons.
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Eric Scerri’s website for history & philosophy of chemistry and the peri-
odic table, http://ericscerri.com/.
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