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Dalton’s Atomic Theory (1808)

1. Elements are composed of extremely small particales called atoms
of a given element are identical, having the same size, mass and
chemical properties. The atoms of one element are different from the
atoms of all other elements.

2. Compounds are composed of atoms of more than one element. The
relative number of atoms of each element in a given compound is
always the same.

3. Chemical reactions only involve the rearrangement of atoms. Atoms
are not created or destroyed in chemical reactions.
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High voltage
Fluorescent screen

J.J. Thomson, measured mass/charge of e

(1906 Nobel Prize in Physics) 29
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m=¢/- 1.76 x 10® c/g
=-1.602 x 10 P¢c/-1.76 x 108 g

=9.10 x 10 %g
Millikan's Experiment

Charged plate Qil droplets

~| Atomizer
D

Measured mass of e
(1923 Nobel Prize in Physics)

under observation
e-charge =-1.60x 109 C
Thomson’s charge/mass of e = -1.76 x 108 C/g

e-mass=9.10x 1028 g
22
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1 Three Types of
| Rays Emitted by
I Radioactive

Elements

Lead block

Radioactive
substance

(Uranium compound)
2.2
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Thomson's Model of the Atom

Positive charge spread
over the entire sphere
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Rutherford's
Experimental Design
(1908 Nobel Prize in Chemistry)

Gold foil

a—Particle

Slit
: o particle velocity ~ 1.4 x 107 m/s
Detecting screen (~5% speed of light)

1. atoms positive charge is concentrated in the nucleus
2. proton (p) has opposite (+) charge of electron (-)
3. mass of pis 1840 x mass of e~ (1.67 x 1024 g)
2.2
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Rutherford’s Model of
the Atom

Proton
@Neutron

atomic radius ~ 100 pm =1 x 10" m

nuclear radius ~5x 103 pm =5x 105 m
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(Ref. R.Chang P.49) Atomic number< Mass number &Isotopes
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Atomic number (Z) = number of protons in nucleus

Mass number (A) = number of protons + number of neutrons

= atomic number (Z) + number of neutrons

Isofopes are atoms of the same element (X) with different
numbers of neutrons in their nuclei

Atomic Number—— ZX “— Element Symbol

H H({D) H(@

282 U 238 U
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An jon is an atom, or group of atoms, that has a net
positive or negative charge.

cation — ion with a positive charge
If a neutral atom loses one or more electrons
it becomes a cation.

11 protons 11 protons
11 electrons 10 electrons

anion — ion with a negative charge
If a neutral atom gains one or more electrons
it becomes an anion.

17 protons 17 protons
17 electrons 18 electrons
2.5

A monatormic /o contains only one atom
Na*, Cl', Caz+, 02-, A|3+, N3_

A pol/yatormic jornn contains more than one atom
OH-, CN-, NH_,*, NOj3;-
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Chemistry In Action

Natural abundance of elements in Earth’s crust Cf"\st

—=—==__All others 5.3%
Magnesium 2.8%
Calcium 4.7%

Mantle

Aluminum 8.3% e
2900 km 3480 km

- Natural abundance of elements in human body
7 e
.. / Gxynen All others 1.2%
4 65% = Phosphorus 1.2%
2 ~ —Calcium 1.6%
> / ~ Nitrogen 3%
/AN
’ Q 18% Hydrogen 10%
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