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Daltons Atomic Theory 1/’4‘ L/" Section 2.1

Dalton’s Theory oM
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. All matter is composed of atoms. 4 2
. All atoms of a given element are ali nd all atoms of a given

element are different than the atoms of another element.

. Compounds are formed when atoms combine in fixe(y

proportions. /

. A chemaical 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’2

1 As quoted in Inorganic Chemistry 5th Edition, Miessler, Fischer, and Tarr, Pearson (2014), p 9. referencing page 113 of John Daltons A New System of
Chemical Philosophy, 1808 reprinted with an Introduction by Alexander Joseph, Perter Owen Limited, London, 1965.

2 Ibid. referencing page 133 of John Daltons A New System of Chemical Philosophy, 1808 reprinted with an Introduction by Alexander Joseph, Perter
Owen Limited, London, 1965.



Organization of the Elements

Section 2.1

"A chemical element is a chemical substance that cannot be broken down into other substances."!

“~ "ELEM ENTS
@ Hydrogen. l‘ ‘G Strontian 49?' chlorine 35,4702
3 ® Axote 8] \@ Baryces 36% " bromine 78,3832
e Carbon @H@ Lion ;@5
| O Oxyben 7 @ Zinc : Sa iodine 126.4792

@ Prsionsp @QJ}PMJ

(80,470)

Dalton's Symbols for the Elements3

1 https://en.wikipedia.org/wiki/Chemical element accessed September 7, 2023

Doberiner’s Triads?

calcium (Kalk/lime) 356,019

strontium 647,285
(Strontianerde/
Strontian earth)

barium 956,880
(Baryterde/barite
earth)

sulfur

selenium

tellurium

32,239

79,263
(80,741)

129,243

2 Annalen der Physik. ser.2 v.15 (1829) pp. 301-307 via https://babel.hathitrust.org/cgi/pt?id=mdp.39015065410634&view=1up&seq=317&skin=2021

3 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
https://en.wikipedia.org/wiki/Chemical_element

The Periodic Table

Section 2.1.1
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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



https://en.wikipedia.org/wiki/History_of_the_periodic_table#/media/File:Mendelejevs_periodiska_system_1871.png

Periodic Table Mendeleev (1871) 2.1.1
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https://en.wikipedia.org/wiki/Periodic_table




Photographic Experiments with Uranium (A.H. Becquerel) Section 2.1.2
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https://en.wikipedia.org/wiki/Image:Becquerel plate.jpg accessed 9/9/2021


https://en.wikipedia.org/wiki/Image:Becquerel_plate.jpg

Cathode Ray Tubes (JJ Thomson) Section 2.1.2



Cathode Ray Tubes (JJ Thomson) ‘9‘05 Section 1/%/{1
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https://en.wikipedia.org/wiki/J._J._Thomson#/media/File:JJ_Thomson_Cathode_Ray_2.png

Qil Drop Experiments (RA Millikan) Section 2.1.2
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Qil Drop Experiments (RA Millikan) Section 2.1.2
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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



Gold Foil Experiment (E Rutherford) Section 2.1.2
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Gold Foil Experiment (E Rutherford) a  Sodrct O—S'\ Section 2.1.2
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“[...] metal foil (F). The microscope (M) and screen (S)

were affixed to a rotating cylinder and could be moved P
a full circle around the foil so that they could count i

scintillations from every angle.”
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X-Ray Spectroscopy (H.G.J Moseley) Section 2.1.2

“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.

= A(Z-b)?”
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“Until Moseley's work, "atomic number" was merely an element's place in the periodic table
and was not known to be associated with any measurable physical quantity.”
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https://en.wikipedia.org/wiki/Moseley%27s_law



Hydrogen Line Spectra (Lyman, Balmer, Paschen and others) Section 2.1.2

https://en.wikipedia.org/wiki/Emission_spectrum1
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Bohr Atom
Energy
E=KE + PE
2
E= - mv? + &
2 r

Angular Momentum is quantized

h
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algebra ...
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m

nucleus

where the reduced mass p =

m

nucleus/Melectron

centripetal for:

2

electrostatic attraction = E
2
r

Section 2.1



Bohr Atom

Section 2.1.2
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Bohr Atom doesn't work... :-( Section 2.2

Are there other phenomena that have quantized energy levels?

o



18



