Unit 4 The Periodic Table
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Mendeleev 
The father of the periodic table
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Mendeleev-  arranged the known elements according to their increasing atomic mass 
and 
noticed periodic repetition of their properties.  
also
Noticed a few elements were ‘out of order’ (by mass)
http://www.youtube.com/watch?v=Vxqe_ZOwsHs
http://www.youtube.com/watch?v=PDDBiaiWjoI&feature=player_detailpage
http://www.youtube.com/watch?v=l9z5-mJ8NZk
He left blank spaces where he was sure other, unknown elements would fit. He was so bold as to predict the properties of these unknown elements based on the idea of periodic properties. 
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Moseley- first discovered each element had its own charge (i.e. protons). Then Disovered that the elements’ properties actually followed their atomic numbers. (not masses)

Modern Periodic Table of the Elements
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Groups 1-18
	1
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	4
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	7
	8
	9
	10
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	12
	13
	14
	15
	16
	17
	18

	H
1
	
	
	
	
	
	
	
	He
2

	Li
3
	Be
4
	
	B
5
	C
6
	N
7
	O
8
	F
9
	Ne
10

	Na
11
	Mg
12
	
	Al
13  
	Si
14
	P
15
	S
16
	Cl
17
	Ar
18

	K
19
	Ca
20
	Sc
21
	Ti
22
	V
23
	Cr
24
	Mn
25
	Fe
26
	Co
27
	Ni
28
	Cu
29
	Zn
30
	Ga
31
	Ge
32
	As
33
	Se
34
	Br
35
	Kr
36

	Rb
37
	Sr
38
	Y
39
	Zr
40
	Nb
41
	Mo
42
	Tc
43
	Ru
44
	Rh
45
	Pd
46
	Ag
47
	Cd
48
	In
49
	Sn
50
	Sb
51
	Te
52
	I
53
	Xe
54

	Cs
55
	Ba
56
	La
57
	Hf
72
	Ta
73
	W
74
	Re
75
	Os
76
	Ir
77
	Pt
78
	Au
79
	Hg
80
	Tl
81
	Pb
82
	Bi
83
	Po
84
	At
85
	Rn
86

	Fr
87
	Ra
88
	Ac
89
	Rf
104
	Ha
105
	??
106
	107
	108
	109
	…
	…
	
	
	
	
	
	
	

	

	

	Lanthinide
Series
	Ce
58
	Pr
59
	Nd
60
	Pm
61
	Sm
62
	Eu
63
	Gd
64
	Tb
65
	Dy
66
	Ho
67
	Er
68
	Tm
69
	Yb
70
	Lu
71
	

	Actinide
Series
	Th
90
	Pa
91
	U
92
	Np
93
	Pu
94
	Am
95
	Cm
96
	Bk
97
	Cf
98
	Es
99
	Fm
100
	Md
101
	No
102
	Lr
103
	


Understanding the periodic trend

Properties “repeat”
This is due to the outermost shell of atoms being alike.

Valence electrons – electrons in the outermost ‘shell’ i.e. electrons is the highest principle energy level (coincides with the period an element is in)
Periods-horizontal rows 
(there are 7)

The two bottom rows are actually part of periods 6+7)
Groups (or family)-vertical columns.  Since elements in a group have similar properties we should be familiar with the more common groups
Group 1-Alkali metals
The most reactive of all metals.  So reactive that they can not be found in nature

Group 2-Alkaline Earth Metals
Still relatively reactive but not as reactive as group 1

Group 14-Carbon group
Can form up to four bonds (DNA)

Group15-Nitrogen group
A relatively non-reactive group

Group 16-Oxygen group highly active

Group17-halogens
Most reactive of all non-metals.  So active that they can not be found in nature (Like group 1A)

Group18-Noble(Inert) gases
These gases react with ‘almost’ nothing. (Stable octet*)

Radon is easier to detect by the radiation it gives off than by chemical reactions
The ‘D block’ contains the Transition metals.  Most notable property is that they have different colors for different oxidation states. (starts in the 4th period of the table, and fill the d orbital 1 energy level lower)
The rare earth elements Lanthanoids + Actinoids (very bottom block)
Lanthanoids actually part of period 6 starting with Lanthanum-La (Its 4th level f shell is being filled.)

Actinoids part of period 7 starting with actinium(5th level f shell is being filled)

The staircase “separates the metals from the non metals.”  

Facts:
1) Metallic properties increase as you go left and down on the periodic table. (or nonmetallic properties decrease)

2) Nonmetallic properties increase as you go right and up on the periodic table.  (or metallic properties decrease)

Which is more metallic?
Zr or Ni

F or S


Which is more Nonmetallic?
B or O

K or Fe
Metal properties:

1) Malleability-the ability to be pounded into thin sheets

2) Ductility-
the ability to be stretched into a thin wire.
3) Luster-

Shiny

4) Good conductors of electricity and heat

5) Easily give up electrons and therefore become a positively charged ion when bonding with nonmetals

Nonmetal properties (vary but most are:)

1) Brittle or gaseous

2) Poor conductors of electricity and heat

3) Good electron grabbers and therefore become negative in bonds with metals

The staircase leads some people to believe in a black and white ‘cut-off’ between metals and nonmetals.  THERE IS NO REAL CUT OFF
Some atoms near the stairwell are actually called Semi-Metals or Metalloids (B, Si, Ge, As, Sb, and Te).  These elements have both metallic and nonmetallic properties

Note: All these metalloids touch the staircase with two sides.  But Aluminum (Al) is an exception.  Aluminum is a metal.

STP-

“And I feel, so much depends on the weather”

-Stone Temple Pilots 

Standard Temperature and pressure.

See reference table A
Standard Temperature is ________K and _______oC

Standard Pressure is ____ kPa and _____ atmosphere

Standard Temperature is __273___K and ___0___oC

Standard Pressure is_101.3_ kPa and _1_atmosphere
We will label solids, liquids, & gases at STP on your tables in a moment.


Diatomic – “2 atoms” – Nonmetals sometime share electrons to obtain that stable octet.

(this is a ‘dot’ diagram – it shows valence electrons ONLY as dots or x’s
Remember - HON 17.

Periodic Trends (trends are not true in every case)
1. Can be understood by the behavior of the nucleus and valence electrons of atoms

2. Most trends can be determined by using table S.  Just jot down some values on a scrap paper to be sure.
Nonmetal reactivity increases as you go up and right, NOTE: excluding noble gases.  
       -Fluorine is the most active nonmetal.
Metal reactivity increases as you go down and left  -Francium is the most reactive metal
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Atomic radius- 

an atom – a sphere – has radius
Need I say More?  

Radii are Listed on table S

So tell me… what is the trend
for the atomic radii of the elements as you go 

a)    across a period

b) down a group

Atomic radii increase as you go down a group and decrease as you across a period
Ionic radii – radii for ions

Important : Remember

Metals lose electrons (become positive)

Nonmetals gain electrons (become negative)
Metals become a lot smaller WHY?
Nonmetals become a little larger WHY?



    Metal Groups           Nonmetal Groups
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Gray–atom 
Pink – metal ion Blue – Non metal ion

What’s bigger? – Think – you know stuff!
Na or Na+
Cl or Cl-
O or O2-
K+ or Ar

Rb+ or Br-
Na

Cl-

O2-

Ar

Br-
Don’t need to remember period trend for ionic radius just these camparisons
1. Electronegativity is a measure of the tendency of an atom to attract a bonding pair of electrons. Fluorine (the most electronegative element) is assigned a value of 4.0, and values range down to francium (.7) An atom’s “grabbiness”. 
It’s out of four - just like your labs and homework
2. ionization energy the minimum amount of energy required to remove an electron from an atom. A measure of how well an atom hangs onto it’s own electons 
1. State the electronegativity trend as you go

a. Across a period

b. Down a Group

2. State any general exception to either of these trends.

Green line shows the trend of increasing electronegativity.
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3. Explain why noble gases are not included in the electronegativity trend.
4. Explain why the electronegativity generally increases as you go across a period in terms of valence electrons.

5. State the ionization trend as you go

c. Across a period

d. Down a Group

Explain why in terms of valence electrons why noble gases are an exception for electronegativity but not ionization energy?
In Terms Of,

Answer the following

1. State, in terms of size, how a basketball and a baseball are different. ________________________________________________________________________________________________________________________________________________

2. State, in terms of color, how a lime and a lemon are different. ________________________________________________________________________________________________________________________________________________

3. State, in terms of weight, how a bowling ball and a ping pong ball are different. ________________________________________________________________________________________________________________________________________________

4. State, in terms of average daily temperature, how July and January are different. ________________________________________________________________________________________________________________________________________________

5. State, in terms of size, how a mouse and an elephant are different. ________________________________________________________________________________________________________________________________________________

6. State, in terms of color, how a rose and a violet are different. ________________________________________________________________________________________________________________________________________________

7. State, in terms of population, how Baldwinsville and New York City are different. ________________________________________________________________________________________________________________________________________________

8. State, in terms of number of legs, how a snake and a cow are different. ________________________________________________________________________________________________________________________________________________

9. State, in terms of grades, how Baker High School and Ray Middle School are different. ________________________________________________________________________________________________________________________________________________

10. State, in terms of color, how an orange and a tomato are different. ________________________________________________________________________________________________________________________________________________

In terms of valence electrons explain why group one elements form +1 ions.

In terms of valence electrons explain why group 16 elements form -2 ions.
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