


Atomic Structure Goals

Examine the structure of the atom in terms of
1. proton, electron, and neutron locations.

2. atomic mass and atomic number.

3. atoms with different numbers of neutrons (isotopes).




1. Determine the trends of the followinhg:

» Number Of Valence eleCtrons
» TYpes Oof ions formed by
representative elements
» [,O0Catioh Of metals, hohmetals, and
metalloids
» Phases at room temperature
2. (Jse the PeriodiC Table to predicCt the
above properties for representative
elements.
- ' Chemistry
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Uhat /s an Element?

e Ohe Of the ~116 Khownh “Pure”,
uh-cutable substances.
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H What makes one element different from another

element?

Number of protons.

Hydrogen Atom Helium Atom

—— Electron —_

4_.—-— oAl —

~ Nucleus




- Protons

» Positive Charge

* The humber of protons determmes
which element it is.,

 All elements have dlfferent
" numbers of protons |
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EleatyDWS

e Smallest suba
Pal'l:iCle. Region where
electrons are
e 1/1800 the mass of a  [ICIACL: Nucleus
proton (basically zero fou\"i
mass).
e Orbit nucleus.
° Negative C]m‘ge Electron Cloud Model

of the Hydrogen Atom




.Elecuons e . . Neutron
dlfferent levels

?ronnd the

i Nucleus




Third energy-level
(shell)

Second
energy-level

(shell)

First energy-level
(shell)




Electrons are found in

the

surrounding the

nucleus.
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Sodium Atom (£ = 11)3rd Chlorine Atom {(Z = 17)

levels!



NEUTRONS

e Neutrons are located in the nucleus and
have no charge.

NUCLEUS ——;

Q\ ELECTRON
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How can 1 find out how many
electrons om atom has?







Isotopes

differ neutrons




C12 C14
6 6

Mass Number




o
Hydrogen ® 06 oo

1 proton IH ’H *H
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atoms can gain or lose electrons




- BN e e
Atoms can gain or lose electrons

Ionization: requires energy

Why do atoms lose and gain electrons?

To become more stable.

Stability=tull outer energy level
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COpUKTY

MOTHER CASUALTY IN THE WAR OF THE SODIUM ATOM
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Drniirl vanoviier Yisrneslsay

properties.
‘Left blank spaces open to add new elements
where he predicted they would occur.
*Accepted minor inversions when placing the
elements in order of increasing atomic mass.

‘Predicted properties for undiscovered elements.

*Grouped elements on the basis of similar chemical

= Gruppe I. | Gruppe II. | Gruppe III. | Gruppe IV. | Gruppe V. | Gruppe VI. | Gruppe VI Gruppe VIII.

H5l — — — Ru* R’ RH® RH —

= R RO R*0’ RO* R°0° RO’ RN’ Ro*

1 H=1

2 |Li=7 Be=9,4 |B=11 =132 H=14 =16 F=1%

3 Na=123 Mz=24| Al=273 S1=128 P=31 5=732 C1=355

4 |K=30 a =40 —=d4 Ti= 4% =151 Cr= 52 IyIn =55 Fe =54, Co =39,
Hi= 39, Cu=63

5 (Cu=53) fn=a5 —=68 —=172 bs=T5 Se="78 Br=_=&0

& |Fh=25 5=%7 Tt = 8% Zr=90 b =04 Lo =94 —= 100 Ru= 104, Bh= 104,
Pd= 106, Az=10%

7 (hg=108) OCd=112 In=113 sn=118 3h=122 Te=125 I=127

g |Ce=133 |Ba=137 |¥Di=13% e =140 — - - R

9 (- - - — - - -

10 |- — *Er= 178 *La= 180 Ta=182 |W=1&4 - Dz =195 Tr=197,
Pt=19% Au=199,

11 (Au=198) Hg=200 T1=204 Ph =207 Bi=20%

12 | — — — Th=1231 - =240 — - - - -




_ 18/ VIIIA

w Groups or

EN I 2
H Families I able 14/IVA 16/VIA He
|10, I Yl iw" 4 13/IA 15IVA 17ivizal 0%
3 5 6 7 8 9 10
Li 1908 Dr. Michael Blaber B C N (o) F Ne
6.941 10.81 1'2.0_1 14.01 16.00 19.00 || 20.18
1 — VI —p 13 14 |15 16 17 18
Na Al | Si P S | Cl|Ar
22.99 3/IOB 4/IVB 5/VB 6IVIB7IVIIB 8 9 10 11/IB 12/0IB| 26.98 || 2800 || 30.97 || 3207 || 3505 | 39.95
19 21 22 23 24 25 26 27 28 29 30 31 32 : 34 35 36
K P Se | Br | Kr
39.10 _4 B T = = 34.94 || 55.85 58.93 | 58.69 6355 || 65.39 69.72 || 7261 » 7 78.96 79.90 (| 83.80
37 3 3 44 45 46 47 48 49 50 51 52 : 53 54
Rb p erio d S Tc |Ru ([Rh | Pd [Ag|(Cd | In [ Sn | Sb | Te | Xe
85.47 88.91 91.22 92.91 | 95.94 98.91 101.1 102.9 106.4 107.9 112.4 114.8 118.7 121.8 127.6 126.9 131.3
55 La. 72 73 74 75 76 77 78 79 : 80 81 82 83 . 84 85 86
Cs Ly | Hf | Ta| W | Re | Os | Ir | Pt | AuiHg | T | Pb | Bi | Po | At | Rn
123.9 178.5 180.9 183.8 186.2 190.2 192.2 195.1 197.0 || 200.6 204.4 207.2 209.0 210.0 2100 (| 222.0
87 AC- 104 106 106 107 108 109 110 11
Fr Lr Db | J | Rf | Bh | Hh | M | Uun| Uuu
223.0
-+ o ) d o ) p I

57 58 59 60 61 62 63 64 65 66 67 68 69 70 71

Lanthanides La |Ce | Pr [Nd [Pm |Sm | Eu [ Gd | T | Dy [Ho | Er | Tm | Yb | Lu
1389 | 1401 | 1409 144.2 | 146.9 150.4 | 152.0 || 157.2 || 158.9 || 1625 | 164.9 167.3 | 168.9 || 173.0 || 175.0

89 90 91 92 93 94 95 96 97 9 99 100 101 102 103

8
Actinides Ac | Th | Pa| U [Np|Pu|Am |Cm | Bk | Cf [Es | Fm | Md | No | Lr
2270 | 2320 | 231.0 || 238.0 || 237.0 | 239.1 || 2411 2441 || 249.1 || 2521 || 2521 257.1 || 258.1 259.1 (| 262.1




Atemic Radii

DECREASIMG ATOMIC RADILS

He
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The greater the number of protons present, the stronger
the attraction that holds the electrons closer to the
nucleus, and the smaller the size of the shells.



lonization Energy Increases Yith Arrows

—-




Electron Affinity Increases Yyith Arrows

—




metallic properties increase

metallic properties decrease

—

Periodic Table
of
The Elements

_—

atomic numbers increase

ONISation energies mncrease

ASNEAIDNAD Sa21a13U9 HOHPESTUOIN

ASLAIOUT SIaquUINU druoje



Alkall Metals

6.941

*Soft Metals, solids @room temp
*Very reactive metals that do not occur

2299
19

39.10

37

Rb
85.47

freely in nature.

*Only one valence electron
malleable, ductile, and are good
conductors of heat and electricity.
*Cesium and francium are the most

12439

reactive elements in this group.
*Alkall metals can explode If they are

av

223.0

exposed to water.
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Be

a.012
12

24,30

Ca
40.08

38

g7.62

Ba

137.3
a8

226.0

Alkaline Earth Metals
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Metalloids

83
210.0 210.0
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17IVIIA

a

F

191K
17

Cl
| 35.05

5

Br
9.9

| 53

a5

At

126.9

2100

*"halogen” means "salt-former" and

' compounds containing halogens are

called "salts".

. oAll have 7 valence electrons.

Form many compounds with the alkali
metals.

~eexist, at room temperature, in all three

states of matter:

Solid- lodine, Astatine

Liquid- Bromine

Gas- Fluorine, Chlorine
T




18I VIIIA

2
He
4.003

10

Ne
20.18

(IET:

Noble Gases Clip

| have 8 valence electrons
*Chemically inert

All gases at room temp.

*They all have very low boiling and melting
points.

*They all put out a color In the visible
wavelengths when a low pressure of the gas
IS put Into a tube and a high voltage current Is
run through the tube. This type of tube Is
called a neon light whether the tube has neon
IN It or not.
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Rare Earth Metals

*The thirty rare earth elements are composed of the
lanthanide and actinide series.

*One element of the lanthanide series and most of
the elements In the actinide series are called trans-
uranium, which means synthetic or man-made.

All of the rare earth metals are found in group 3 of
the periodic table, and the 6th and 7th periods.

*All rare earth elements have 3 valence electrons and
are solid at room temp.

57 58 59 60 61 62 63 64 65

Lanthanides La|Ce | Pr | Nd | Pm|Sm|Eu Gd| T
138.9 140.1 1409 144.2 || 146.9 150.4 152.0 157.2 158.9

89 90 91 92 a3 94 95 96 97
Actinides Ac | Th | Pa| U [ Np | Pu|Am | Cm | Bk

2270 | 2320 | 2310 | 2380 | 237.0 || 2391 || 2411 | 2449 || 2491

67 68 69 70 71

Ho | Er | Tm| Yb | Lu
164.9 1672.3 | 16890 1730 | 175.0

99 100 101 102 103

Es |Fm | Md | No | Lr
2624 || 252.1 | 2584 | 2%9.1 | 262.1
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THE ISOTOPES
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