Periodic Properties
of the Elements



Periodic Trends

* In this chapter, we will rationalize observed
trends in
— Sizes of atoms and ions
— lonization energy
— Electron affinity
— Electronegativity



Penggolongan unsur-unsur

Cadium
Mercury
Lanthanides

Zinc

-
o

Representative

elements
Noble gases

Actinides

Transition
metals




Penggolongan unsur-unsur

Cadium
Mercury
Lanthanides

Zinc

-
o

Representative

elements
Noble gases

Actinides

Transition
metals




<

Na*: [Ne] AlR*: [Ne] F: 1s22s22p® atau [Ne]

02 1s22s22p® or [Ne] N3-: 1s22s22p® atau [Ne]

Na*, Al**, F-, O%, dan N3 seluruhnya merupakan
isoelektronik dg Ne

Apakah atom netral isoelektronik dengan H™ ?

H-: 1s? Konfigurasi elektron yg sama dg He

8.2



Kation yang Dihasilkan dari Logam Transisi

Ketika kation terbentuk dr suatu atom logam transisi, elektron pd awalnya selalu
dipindahkan dari orbital ns dan kemudian dari orbital (n — 1)d.

Fe: [Ar]4s23d° Mn: [Ar]4s23d°®
Fe2*: [Ar]4s°3d® or [Ar]3d® Mn2*: [Ar]4s°3d° or [Ar]3d®

Fe3*: [Ar]4s°3d° or [Ar]3d®

8.2



Muatan inti efektif (Z.z) adalah “muatan positif’ yang mempengaruhi suatu
elektron.

Zx=2Z-0G 0 < 0 < Z (o = konstanta perisai)

Z.« =~ Z — muatan inti sebenarnya

Z Inti 2. Jari2
Na 11 10 1 186
Mg 12 10 2 160
Al 13 10 3 143

Si 14 10 4 132



Periodic Trends Key Words

* Principal Energy Levels: The more the number
of principal energy levels, the bigger the size
of atoms.

* Nuclear Charge Results into increased attraction
on electrons. Causes atomic radius to decrease.

* Shielding Effect: Electrons present between
nucleus and outermost energy level (all
electrons except for valence electrons).



Periodic Trends Key Words

Shielding electrons tend to increase atomic size
by reducing the attractive force on outermost
electrons.

» Effective Nuclear Charge: Force of attraction
felt by the outermost (valence e) from the
protons in the nucleus. Effective nuclear
charge depends upon the two counteractive
factors of nuclear charge and shielding effect.
A high effective nuclear charge means smaller
ionic radius (greater attraction on the
outermost electrons).



Radial electron density

Effective Nuclear Charge

___—Valence (3s) electron

~__—[Ne] core (10-)

T~ Nucleus (11+)

(a)

Combined effect
=11-10=1+

- [Ne]

e 3s

o

0.5

1.0 1.5 2.0
Distance from nucleus (A)

2.5

In a many-electron atom,
electrons are both
attracted to the nucleus
and repelled by other
electrons.

The nuclear charge that
an electron experiences
depends on both factors.



Radial electron density

Effective Nuclear Charge

___—Valence (3s) electron

~__—[Ne] core (10-)

T~ Nucleus (11+)

(a)

Combined effect
=11-10=1+

- [Ne]

3

o

0.5

1.0 1.5 2.0
Distance from nucleus (A)

2.5

The effective nuclear
charge, Z g, is found this
way:

Z

eff =L =35
where Z is the atomic
number and Sis a
screening constant,
usually close to the
number of inner

electrons.
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Z. meningkat

Muatan Inti Efektif (Z.)

Z.s meningkat
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What Is the Size of an Atom?

The bonding atomic
radius is defined as
one-half of the
distance between
covalently bonded
nuclei.

Electron

distribution .

in molecule Nonbond1r}g
\ atomic radius

7 d
Bonding

Distance i
atomic

between T
nuclei radius, 2 d
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Atomic Radius

(b)

8.3



Sizes of Atoms

Bonding atomic radius
tends to...

...decrease from left to
right across a row

(due to increasing Z ).
...increase from top to
bottom of a column

(due to increasing value of
n).

http://www.mhhe.com/physsci/chemistry/essentialchemistry/flash/atomic4.swf
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http://www.mhhe.com/physsci/chemistry/essentialchemistry/flash/atomic4.swf

Sizes of lons

Group 3A Group 6A Group 7A

Li+0Li BeZ+0 Be B3+013 ’02‘ ’ * |onic size depends
126 071 upon:

0.90 1.34 0.59 090 041 0.82
— The nuclear charge.

Na* Na Mg*" Mg AP*
0 “ “ ’ ’ — The number of

Group 1A Group 2A

1.16 1.54 0.86 1.3 0.68 1.18 1.70 0.99 .6
electrons.
Ca Gat Se Se?~ r r- . . .
= % — The orbitals in which
“ 0 ’ electrons reside.
&4 0.76 1.26 1.16 1.84 1.14 1.82

et 3t  In eI I
i 1.9 094 144 2.07 3
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Sizes of lons

Group 3A Group 6A Group 7A

" P o * Cations are smaller
* 9 9

041 082 126 071 than their parent
Mgt Mg APt Al s & a_ a atoms.

0 ’ ’ — The outermost
1.30 0.68 1.18 1.02 1.70 0.99 1.67 .
electron is removed

and repulsions
between electrons
114 182 are reduced.

-

L)
99

Car™ ) Ca Ga’t Ga

W

1.14 1.74 076 1.26

S’ Sr In® In

o/

094 144
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Sizes of lons

Group 1A Group 2A Group 3A Group 6A Group 7A
w“ Li B‘) Be B““ B ’02“ " * Anions are larger
090 ® 134 059 090 041 082 126 071 than their pare Nt
Na™ Na Mg*" Mg AP* atO MmSs.

0 0 0 ’ ’ — Electrons are added
e Ve and repulsions

1.16 1.54 0.86 1.3 0.68
S~ Br _ Br between electrons

Ca Gat Se
“ 0 “ ’ ’ are increased.
o 1.26 1.16 1.84 1.14 1.82

0.76

et 3t  In el I
i 1.9 094 144 2.07 3
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Sizes of lons

Group 1A Group 2A Group 3A Group 6A Group 7A
lons increase in Size @s L'y, L B B BB 0 gOn F o F

O o o P I
yOU gO dOWl’] a 090 ™ 134 059 090 041 082 073 = 126 071 = 119

column.

— This is due to
increasing value of n.

1.52 196 1.14 1.74 076 1.26 1.16 1.84 1.14 1.82

Rb™ . Rb St St In** In Te ITe2 I I~
u 2 144 135 % 207 1.33' 2.06

1.66 211 132 1.9 0.94
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Sizes of lons

Na*  Na Mg*™ Mg AP* IOZ F I
GJ ) J 1.26 0.71

1.16 1.54 0.86 I 0.68 1.18

* In an isoelectronic series, ions have the same
number of electrons.

* |onic size decreases with an increasing nuclear
charge.

© 2009, Prentice-Hall, Inc.



Increasing atomic radius

1A

Laffe

32

2A

Increasing atomic radius

3A

4A

5A

6A

TA

8A

He

50
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Plot jari2 atom unsur2 terhadap nomor atomnya

300 —

Cs

250 Rb

200 Na

Li Po
150

Atomic radius (pm)

Br
100
Cl

50

0 10 20 30 40 50 60 70 80 90
Atomic number
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Comparison of Atomic Radii with lonic Radii

300-
Cs
250 -

200-N

-

Cst

Radius (pm)
n
o
I

:

50 -Li*

R T T T
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Atomic number

Radius (pm)
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Atomic number
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F Li*  F-

Kation selalu lebih kecil dari atom yg
membentuknya.

Anion selalu lebih besar dari atom yang
membentuknya.

8.3



lonic Radii

Lit Be?t
N3 02" F-
60 31
Na+ Mgz"' A3+ 171 140 136
3+, + - _
95 65 Tid+ 3t Fe e N2+ 50 s2 Cl
S+ | v+ | Mn2+ c“2+| Zn2t Ga3t
K+ Ca2+ LJ Cu* 184 181
133 99 81 68 59 64 B0 60 72 69 96 74 B2
7 Sbo+ Se?” Br
- In3+ sni+ |
Rb*  Sret Agt 2+
5/ & 198 195
148 113 126 97 81 71 62
Pb¥+
Te?" I~
Cs™ BaZt Aut Hg2+ T|3+
169 135 137 110 95 84 221 216
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Explain to your shoulder partner the
atomic radius trend:

a. Across a period

b. Down a group

Be sure to use the following key words:
* N (number of energy levels)

* Nuclear Charge

« Shielding Effect

« Effective Nuclear Charge



Find a new partner (someone who you have never worked with before!)
and do the following pair-share activity:

Explain to your partner periodic trend for size of ions

Your partner explains to you the group trend for size of ions

Make sure to use the following key words:

*N (number of energy levels)

*Nuclear charge

*Shielding effect

Effective Nuclear Charge

Now find another group and explain your partner’s reasoning for the trend
to them, while your partner explains your reasoning for the trend to them.



lonization Energy

* The ionization energy is the amount of
energy required to remove an electron

from the ground state of a gaseous atom or
lon.

 A(g)2 A+ +e

— The first ionization energy is that energy
required to remove first electron.

— The second ionization energy is that energy
required to remove second electron, etc.



Energi lonisasi adalah energi minimum yang diperlukan untuk melepaskan satu
elektron dari atom berwujud gas pada keadaan dasarnya.

+ - |, energi ionisasi pertama
h+Xgy —HK@gte 1 SNeTY P

+ - I, energi ionisasi kedua
L+X g HKgte 2 €NEIY
b+ X g ﬁ@i@ +e |; energi ionisasi ketiga

I, <1, <l

8.4




lonization Energy

* It requires more energy to remove each successive
electron.

* When all valence electrons have been removed, the
ionization energy takes a quantum leap.

Element I I, I3 I I I I
Na 495 4562 (inner-shell electrons)
Mg 738 1451 7733
Al 578 1817 2745 145,577
Si 786 1577 3232 4356 16,091

1012 1907 2914 4964 6274 21,267

1000 2252 3357 4556 7004 8496 27,107
Cl 1251 2298 3822 5159 6542 9362 11,018

Ar 1521 2666 3931 5771 7238 8781 11,995



Trends in First lonization Energies

* Asone goes down a
column, less energy is
required to remove the
first electron.

== NN
o U o U
o o o O
o o o O

— For atoms in the same
group, Z is essentially
the same, but the
valence electrons are
farther from the nucleus.

500

Ionization energy (kJ/mol)

o

http://nuweb.neu.edu/bmaheswaran/phyul21/data/ch09/anim/anim0903.htm
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http://nuweb.neu.edu/bmaheswaran/phyu121/data/ch09/anim/anim0903.htm

Trends in First lonization Energies

* Generally, as one goes

across a row, it gets 200
harder to removean
electron. £ )
— As you go from left to E‘S o Er = X
right, Z_. increases. £ o 7
OO 10 20 30 40 50

Atomic number
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Trends in First lonization Energies

However, there are
two apparent 20
discontinuities in this
trend.

2000

=
g
e 2
=
25 1500
-
&
] Xe
(o)
g
= 1000
N
o
kS
[z
= 500
0
0 10 20 30 40 50

Atomic number
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Trends in First lonization Energies

* The first discontinuity
occurs between Groups 250
1A and llIA.

* |n this case the electron
is removed from a p-
orbital rather than an s- .

orbital. . @ éz
— The electron removedis = swo| ! ¥

farther from nucleus. - s

— There is also a small % 10 20 0w 50
. Atomic number
amount of repulsion by
the s electrons.

2000

1500

First ionization energy (kJ/mol)
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Pair-Share Activity

With your elbow partner, discuss the following
guestion. You might be called upon to share
yvour explanation with the whole class:

 Which element has a higher lonization energy-
Be or B? Why?



Trends in First lonization Energies

* The second occurs

between Groups VA and
VIA.

— The electron removed
comes from doubly
occupied orbital.

— Repulsion from the other
electron in the orbital aids
in its removal.

2500
He
'l Ne

2000/ i .
° ‘| \l
& | |
) | Ill Ar
>
& 1500 [ 1 | l .
?:) h | | ‘I
()] | | I | Xe
= | |
i |
£ 1000| | '| I !
N | | | [
= | | | |
g ' N | :

500 Li I\? | |

a
K Rb
0
0 10 20 30 40 50

Atomic number
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Sample Problem

e Write the answer e Question: Which

to the following element has a
sample problem on higher lonization
a piece of paper. energy- N or O?
You will be grading Why?

your elbow

partner’s paper at
the end.



Electron Affinity

Electron affinity is the energy change
accompanying the addition of an electron to a
gaseous atom:

Cl(g) + e > ClI~



Trends in Electron Affinity

In general, electron

s i affinity becomes more
- > BB 5 BN exothermic (larger —
= —o7 B - [—141|-328[ >0
O e e = value) as you go from
Na | Mg Al | Si P S Cl | Ar
—53( >0 —43 [—134| —72 |—200|—349| >0 |eft to nght across a
K Ca Ga | Ge | As Se Br Kr
—48 =2 —30 |—119| —78 |—195|—-325| >0 FOW.
Rb Sr In Sn | Sb | Te I Xe
—47 —30 [=107| —103|-190| —295| >0
1A 2A 3A 4A 5A 6A 7A 8A

http://www.youtube.com/watch?v=bPB0OxThmpko&feature=related
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http://www.youtube.com/watch?v=bPB0xThmpkg&feature=related

Trends in Electron Affinity

There are again,

however, two
He discontinuities
Ne in this trend.

8A

© 2009, Prentice-Hall, Inc.



Trends in Electron Affinity

H He
7’7? =0
Li | Be B C N (@) F Ne
—60 =10 \ —27 =1221 >0 [—141|—-328| >0
Na | Mg Al Si P S Cl | Ar
—53 43 =B —72 (—200| —349| =0
K Ca Ga | Ge | As | Se Br | Kr
—48 [ 30 19 —78 | —195(—325( >0
Rb | Sr | |/In [ Sn | Sb | Te | I | Xe
—47 . —30 il —103(—190| —295) =0
1A 2A 3A 4A 5A 6A 7A 8A

The first occurs

between Groups IA and
lHA.

— The added electron
must go in a p-orbital,
not an s-orbital.

— The electron is farther
from nucleus and feels
repulsion from the s-
electrons.

© 2009, Prentice-Hall, Inc.



Trends in Electron Affinity

H He
=75 =)
Li | Be B/ C | N \O | F | Ne
—60 =10 = —122| >0 |—\41|—-328 >0
Na | Mg Si | P Cl | Ar
—53 =40 —B3 |—134| —72 |—2D0|—349| >0
K Ca a| Ge | As | S Br | Kr
—48 =2 —B0 =19 —78 [—1P5|—325| >0
Rb | Sr I Sn | Sb e I Xe
—47 . — SR — 103 90| —295| >0
1A 2A 8A

3A \4A 5A /J6A T7A

The second occurs
between Groups IVA
and VA.

— Group VA has no empty
orbitals.

— The extra electron must
go into an already
occupied orbital,
creating repulsion.

© 2009, Prentice-Hall, Inc.



Sample Problem

* Why is the general
periodic trend for
EA? What is the
group trend for EA?
Why?

Which of the
following elements
has a higher EA?

Na or Mg?
PorS?
Why?



Electronegativity

sIncreases from L to R across a period and decreases down
a group.

Electronegativity is defined as tendency to attract electrons
but it is different from electron affinity in the sense that
electronegativity is used in context of an element BONDED
IN A COVALENT COMPOUND, while electron affinity is
generally attributed to an atom by itself.

«Another difference is that electronegativity is a measure of
affinity for electrons in debye scale, while electron affinity is
the actual amount of energy released.
http://www.youtube.com/watch?v=93G_FgpGFGY



http://www.youtube.com/watch?v=93G_FqpGFGY

Good Link on Periodic Trends



http://cwx.prenhall.com/petrucci/medialib/media_portfolio/10.html

Properties of Metal, Nonmetals,
and Metalloids

Increasing metallic character

>
J

8A
1 18
3] Ifl 2A 3A 4A 5A 6A 7A | 2
T 2 13 14 15 16 17 | He
s 3 | 4 516 ] 78] 9|10
c Li | Be B| C|N|O]| F |Ne
]
© 11 | 12 [ 38 4B 58 6B 7B 48 1B 2B | 13| 14|15 16|17 | 18
= Na | Mg | 3 4 5 6 7 8 9 10\ 11 12 |Al|Si| P [ S |C]l|Ar
© 19 | 20 | 21 | 22 |23 |24 | 25 | 26 | 27 | 28 | 29 | 30 | 31 | 32|33 |34 |35 | 36
= K | Ca| Sc | Ti V | Cr |Mn| Fe | Co | Ni [Cu|Zn | Ga | Ge | As | Se | Br | Kr
= 37 | 38 | 39 | 40 | 41 | 42 | 43 | 44 | 45 | 46 | 47 | 48 | 49 | 50 | 51 | 52 | 53 | 54
i Rb | Sr | Y | Zr [Nb |[Mo| Tc | Ru [ Rh [ Pd | Ag | Cd | In | Sn | Sb | Te I Xe
S 55 |56 || 71| 72 | 73 | 74 | 75 | 76 | 77 | 78 | 79 | 80 | 81 | 82 | 83 | 84 | 85 | 86
g Cs | Ba Lu| Hf | Ta | W | Re | Os Ir Pt | Au |Hg [ TI | Pb | Bi | Po | At | Rn
— 87 | 88 | [103| 104 | 105 | 106 | 107 | 108 | 109 | 110 | 111 | 112 | 113 | 114 | 115 | 116 118
Y| Fr |Ra| |[Lr| Rf |Db| Sg | Bh | Hs | Mt | Ds | Rg
i 57 | 58 | 59 | 60 | 61 | 62 | 63 | 64 | 65 | 66 | 67 | 68 | 69 | 70
e’ La |Ce | Pr |[Nd |[Pm |Sm | Eu | Gd | Tb | Dy | Ho | Er | Tm | Yb
Metalloids | 8 | 90 | 91| 92 [ 93 | 94 | 95 | 96 | 97 | 98 | 99 | 100 | 101 | 102
etalloids | 'Ac | Th | Pa| U |Np | Pu |Am |Cm | Bk | Cf | Es | Fm | Md | No
Nonmetals
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Metals versus Nonmetals

Metals Nonmetals

Have a shiny luster; various colors, although most are silvery Do not have a luster; various colors

Solids are malleable and ductile Solids are usually brittle; some are hard, some are soft

Good conductors of heat and electricity Poor conductors of heat and electricity

Most metal oxides are ionic solids that are basic Most nonmetal oxides are molecular substances that form
acidic solutions

Tend to form cations in aqueous solution Tend to form anions or oxyanions in aqueous solution

Differences between metals and nonmetals tend
to revolve around these properties.

© 2009, Prentice-Hall, Inc.



Metals versus Nonmetals

e Metals tend to form cations.

e Nonmetals tend to form anions.

* Metallic character increases down a group and
decreases across a period.

7A  8A
H* e
2A 3A 4A 5A 6A N
Lit N o | |9
Na™ Mg2+ Transition metals AIB* P3| 82 | a1 Ié
5+ A eyt 2:8 e

K* |ca?*| s | Tit+ ¥,4+ Crd* mﬁﬁ 11221” g23+ Ni2* g&; Zn2* se” | B~ | §
2+ 3+ S
Rb* | Sr2* Pd%* | Ag* |Cd?* sl | 0 (e
Sn Sb S

Au+ H 2+ Pb2+ Bi3+

Cs™ |Ba" PE | g3t H§%+ Pb4* | BiS*
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Metals

* Compounds formed
between metals and
nonmetals tend to be
lonic.

e Metal oxides tend to
be basic.

© 2009, Prentice-Hall, Inc.



Nonmetals

 These are dull, brittle
substances that are
poor conductors of heat
and electricity.

* They tend to gain
electrons in reactions
with metals to acquire a
noble gas configuration.

© 2009, Prentice-Hall, Inc.



Nonmetals

e Substances containing
only nonmetals are
molecular
compounds.

e Most nonmetal oxides
are acidic.

|
\
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Metalloids

 These have some
characteristics of
metals and some of
nonmetals.

* For instance, silicon
looks shiny, but is
brittle and fairly poor
conductor.

© 2009, Prentice-Hall, Inc.



Group Trends



Alkali Metals

e Alkali metals are soft,
metallic solids.

e The name comes from
the Arabic word for
ashes.

© 2009, Prentice-Hall, Inc.



Alkali Metals

* They are found only in compounds in nature, not
in their elemental forms.

 They have low densities and melting points.
* They also have low ionization energies.

Electron Melting Density  Atomic L
Element Configuration Point (°C) (g/cm®) Radius (A) (kJ/mol)
Lithium [He]2s! 181 0.53 1.34 520
Sodium [Ne]3s! 98 0.97 1.54 496
Potassium [Ar]ds’ 63 0.86 1.96 419
Rubidium [Kr]5s! 39 153 2.11 403
Cesium [Xe]6s 28 1.88 2.25 376

© 2009, Prentice-Hall, Inc.



Alkali Metals

Their reactions with water are famously exothermic.

© 2009, Prentice-Hall, Inc.



Alkali Metals

* Alkali metals (except Li) react with oxygen to form
peroxides.

* K, Rb, and Cs also form superoxides:
K+0O, > KO,

* They produce bright colors when placed in a
flame.

© 2009, Prentice-Hall, Inc.



Alkaline Earth Metals

Electron Melting Density  Atomic L
Element Configuration  Point (°C) (g/cm?) Radius (A)  (kJ/mol)
Beryllium [He]2s? 1287 1.85 0.90 899
Magnesium [Ne]3s? 650 1.74 1.30 738
Calcium [Ar]4s? 842 1.55 1.74 590
Strontium [Kr]5s? Fyis 2.63 1.92 549
Barium [Xe]6s? 727 3.51 1.98 503

* Alkaline earth metals have higher densities and
melting points than alkali metals.

* Their ionization energies are low, but not as low
as those of alkali metals.

© 2009, Prentice-Hall, Inc.



Alkaline Earth Metals

e Beryllium does not
react with water and
magnesium reacts
only with steam, but
the others react
readily with water.

e Reactivity tends to
Increase as you go
down the group.

© 2009, Prentice-Hall, Inc.



Group 6A

Electron Melting Atomic L
Element Configuration Point (°C) Density Radius (A) (kJ/mol)
Oxygen [He]2s%2p* —218 1.43 g/L 0.73 1314
Sulfur [Ne]3s%3p* 115 1.96 g/cm® 1.02 1000
Selenium [Ar]34'0 452 4p* 221 4.82 g/cm’ 1.16 941
Tellurium [Kr]4d'® 55 5p* 450 6.24 g/cm? 1.35 869
Polonium [Xe]4f* 5410 652 6p4 254 920 g/ cm?® - 812

e Oxygen, sulfur, and selenium are nonmetals.
e Tellurium is a metalloid.
* The radioactive polonium is a metal.
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Oxygen

* There are two allotropes of
oxygen:

— 02
— O, ozone
 There can be three anions:
— 0?27, oxide
— 0,77, peroxide
— 0,17, superoxide
* |t tends to take electrons from
other elements (oxidation).
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Sulfur

e Sulfuris a weaker
oxidizer than oxygen.

* The most stable
allotrope is Sg, a
ringed molecule.
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Group VIIA: Halogens

Electron Melting Atomic L
Element Configuration Point (°C) Density Radius (A)  (kJ/mol)
Fluorine [He]2s%2p° —220 1.69 g/L 0.71 1681
Chlorine [Ne]3s%3p° —~102 312 g/L 0.99 1251
Bromine [Ar]3d'%4s24p° -7.3 3.12 g/cm?® 1.14 1140
Todine [Kr]4d'%5s%5p° 114 494 g/cm® 1.33 1008

* The halogens are prototypical nonmetals.

e The name comes from the Greek words halos and
gennao: “salt formers”.
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Group VIIA: Halogens

 They have large, negative
electron affinities.

— Therefore, they tend to oxidize
other elements easily.
* They react directly with
. metals to form metal halides.

* Chlorine is added to water
supplies to serve as a
disinfectant

L
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Group VIIIA: Noble Gases

Electron Boiling Density Atomic I
Element Configuration Point (K) (g/L) Radius* (A) (kJ/mol)
Helium 152 4.2 0.18 0.32 2372
Neon [He]25%2p° 27.1 0.90 0.69 2081
Argon [Ne]3s%3p° 87.3 1.78 0.97 1521
Krypton [Ar]3d'%4s%4p® 120 3.75 1.10 1351
Xenon [Kr]4d'%5s25p° 165 5.90 1.30 1170
Radon [Xeldf4541%s%6p° 211 9.73 1.45 1037

*Only the heaviest of the noble-gas elements form chemical compounds. Thus, the atomic radii for the ligchter noble-gas elements are estimated values.
Y. g P g g

* The noble gases have astronomical ionization
energies.

* Their electron affinities are positive.

— Therefore, they are relatively unreactive.

* They are found as monatomic gases.
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Group VIIIA: Noble Gases

 Xe forms three
compounds:
— XeF,
— XeF, (at right)
— XeFg

* Kr forms only one stable
compound:
— KrF,

 The unstable HArF was
synthesized in 2000.
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