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Daltons Atomic Theory % 7] Section 2.1
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Dalton’s Theory A G

—

. All matter 1s composed of atoms.

2. All atoms of a given element are alike and all atoms of a given
element are different than the atoms of another element.

3. Compounds are formed when atoms combine in fixed
proportions.

4. A chemical reaction involves the rearrangement of atoms. No

atoms are broken apart or destroyed in a chemical reaction.

“...the ultimate particles of all homogeneous bodies are perfectly alike in weight, figure, etc. In
other words, every particle of water is like every other particle of water [...]"1

“[...] most probable [...] that there are the same number of particles in two measure of hydrogen
as in one measure of oxygen”

1 As quoted in Inorganic Chemistry 5th Edition, Miessler, Fischer, and Tarr, Pearson (2014) referencing John Daltons A New System of Chemical
Philosophy, 1808 repointed with an Introduction by Alexander Joseph, Perter Owen Limited, London, 1965.
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Organization of the Elements
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Doberiner’s Triads

chlorine 35,470 calcium (Kalk/lime)

bromine 78,383

(80,470)

strontium
(Strontianerde/
Strontian earth)

126.479 barium
(Baryterde/barite

earth)

iodine
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956,880 tellurium 12! potasium

https://babel.hathitrust.org/cgi/pt?id=mdp.39015065410634&view=1up&seq=3178&skin=2021

1 https://en.wikipedia.org/wiki/History of the periodic table#/media/File:Dalton's symbols of the elements. 1806 Wellcome M0004592.jpg which

references https://wellcomeimages.org/indexplus/obf images/0f/17/3e7d575111fcdad60b4fe0e9a466.jpg



https://en.wikipedia.org/wiki/History_of_the_periodic_table#/media/File:Dalton's_symbols_of_the_elements._1806_Wellcome_M0004592.jpg
https://wellcomeimages.org/indexplus/obf_images/0f/17/3e7d575111fcdad60b4fe0e9a466.jpg

The Periodic Table
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https://en.wikipedia.org/wiki/History of the periodic table#/media/File:Mendelejevs periodiska system 1871.png

https://en.wikipedia.org/wiki/Periodic_table
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Periodic Table Mendeleev (1871) /
serie | Groupl | Groupll | Grouplll | Group IV | Group V | Group VI /éroup Vil Group Vil
s R20 RO R203 RHa4 RH3 RH: RH RO4
ROz R20s RO3 R207
1 H=1
2 |Li=7 Be=94 |B=11 c=12 N=14 0=16 F=19
3 Na=23| Mg=24| Al=273 Si=28 P =31 Ss=32| Cl=355
Y
4 |K=39 Ca=40 — = Ti=48 V=51 Cr=52 n=55 |Fe=56,Co =59,
Ni =59, Cu = 63
] \
5 (Cu=63)| Zn=65 — =68 =72 As=75 Se =78 Br =80 &
6 |Rb=85 |Sr=87 ?2Yt=88 |Zr=90 Nb=94 |Mo=96 =100 ) | Ru =104, Rh = 104,
Pd = 106, Ag = 108
7 |(Ag=108)| Cd=112| In=113| Sn=118| Sb=122| Te=125 =127
8 |[Cs=133 |Ba=137 |[7Di=138 |[?Ce=140 |— - - R —
9 (=) - - - - - -
10 |— - 7Er=178 |7La=180 |Ta=182 |W=184 |— Os =195, I = 197,
Pt = 198, Au =199
11 |(Au=199)| Hg=200| TI=204| Pb=207| Bi=208 - -
12 | — - - Th=231 |— U =240 - _—— &
Periodic Table of the Elements
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https://en.wikipedia.org/wiki/Periodic_table
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Photographic Experiments with Uranium (A.H. Becquerel)
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https://en.wikipedia.org/wiki/lmage:Becquerel plate.jpg accessed 9/9/2021
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https://en.wikipedia.org/wiki/Image:Becquerel_plate.jpg
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Cathode Ray Tubes (JJ Thomson) W

P

https://en.wikipedia.org/wiki/J. J. Thomson#/media/File:JJ Thomson Cathode Ray 2.png J.J. Thomson - Philosophical Magazine, 44, 293 (1897)



https://en.wikipedia.org/wiki/J._J._Thomson#/media/File:JJ_Thomson_Cathode_Ray_2.png
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Qil Drop Experiments (RA Millikan) Section 2.1

1
|
a

l]li

1. https://en.wikipedia.org/wiki/Qil_drop_experiment#/media/File:Millikan’s_oil-drop_apparatus_1.jpg

2. https://en.wikipedia.org/wiki/Oil_drop_experiment#/media/File:Scheme_of_Millikan’s_oil-drop_apparatus.jpg
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Gold Foil Experiment (E Rutherford) Section 2.1

“[...] metal foil (F). The microscope (M) and screen (S)
were affixed to a rotating cylinder and could be moved
a full circle around the foil so that they could count I,

scintillations from every angle.”

https://en.wikipedia.org/wiki/Geiger—-Marsden_experiments#CITEREFGeigerMarsden1913

https://en.wikipedia.org/wiki/Geiger-Marsden_experiments#/media/File:Geiger-Marsden_diagram.gif



cj


cj


cj


cj


cj


cj


cj


cj


cj



3 = | Y =2
X-Ray Spectroscopy (H.G.J MW 9 — | 2 —= 7 Section 2.1

“Moseley found that the Kqlines (in Siegbahn notation) were indeed related to the atomic
number, Z.

Following Bohr's lead, Moseley found that for the spectral lines, this relationship could be
approximated by a simple formula, later called Moseley's Law.

a4
V = A-(Z-b)?”

“Until Moseley's work, "atomic number" wag merely an element's place in the periodic table
and was not known to be associated with apy measurable physical quantity.”

s %

https://en.wikipedia.org/wiki/Moseley%27s_law
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Hydrogen Line Spectra (Lyman, Balmer, Paschen and others) Section 2.1

https://en.wikipedia.org/wiki/Emission_spectrum1

n==6
n= 2
I:]: 3 W y Paschen series (IR)
1 1 . R 1 1
Balmer series (Visible) E hoton = RH( _— — ) photon = H( - - )
photon 4 n2 n]2 nh2
n=>2 YYYY

sz] a0 C@W
Lyman series (UV)
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Bohr Atom
Energy
E=KE + PE
2
E= - mv? + &
2 r

Angular Momentum is quantized

h
mvr=n —
27

algebra ...
uzZ%* 1

802h2 n2

E. =

n

m

nucleus

where the reduced mass p =

m

nucleus/Melectron

centripetal for:

2

electrostatic attraction = E
2
r

Section 2.1



