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CHAPTER 2 : PERIODIC TABLE

10 Advanced chemistry

AL-MAARIFA 2 FOR BASIC AND SECONDARY
EDUCATION

Nourhan Ahmed Abdelhamid Abouelfotouh Mohamed
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Section 1: Development of the Modern Periodic Table

we will study the scientists’ trials to form a table for elements.

paliad) i A Jgdn Jaad slalall ¥ glaa £ 3l 138 u3 e atomic number: the number of

protons in an atom

The first one: Lavoisier

‘ e ’
: Lavoisier’s table
in 17" century there was only 33 discoveredelements.

| .. Lavoisier organized them in four categories ( Gases, Metals , Non-Metals ,

.. Earths).
o Metals: Non-Metals; Earths:
AAAAASINNI St AAAAANIANS NIt SAAAAT ARt
o allelementshave 1,2,3 all elementshave 5,6,7 Found in rocks or a
o electronsin the most electronsin the most cpmponentofthe earth
o outerenergy level. outer energy level. Like: clay , chalk etc.
ot Gases:
? Like Air (oxygen
: Nitrogen, Hydrogen),
heat etc.

s eble 9 WildY 5 I ) pludl auyl ) egavndis 43198 ol . naie 33 8392 gall _moliall sue 08 17J1 a1 3
9252)Dlglras 9 () 9 715)dS!9d pgaudl CBguud zad 9 eblabs 9 JUESy 9 )5 9 a3 el oS 13] Mied
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Table 1 Lavoisier’s Table of Simple Substances (Old English Names)

light, heat, dephlogisticated air, phlogisticated gas, inflammable air

antimony, silver, arsenic, bismuth, cobalt, copper, tin, iron, manganese, mercury, molybdena,
nickel, gold, platina, lead, tungsten, zinc

Metals

Nonmetals sulphur, phosphorus, pure charcoal, radical muriatique®, radical fluorique®*, radical boracique*

Earths chalk, magnesia, barote, clay, siliceous earth

dsaadl s lhae e




T———
I ‘el Air oxygen Sodium(l) Aluminum(3) , I
\.QVO‘S‘er Calcium(2) Chlorine(7) Phosphorus(5)
‘, db\e Sulphur(é) Clay Chalk
I Metals I
I Non- I
Metals
I Gases I
I Earths I
I \_Qvo.\S\er / I
I table I
Metals Sodium(®) calcium(2) Aluminum(3)
‘ Non- Phosphorus(5) Sulphur(5) Chlorine( |
Metals
Gases Air oxygen
Earths | Clay Chalk
Jsaalldaas gl ye




What else?

More elements are discovered every day
Why?
Electricity & @ Spectrometer

Used to break down Identify newly isolated
compound into its elements.
components.

Industrial
revolution @ Discovery of new

Manufacture of new element_s.
chemicals. Scientists discoverednew

elements.

So, scientists continued to find a method for
organizing the elements.
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John Newlands’ table

Password: Atomic Mass & law of actaves

He arranged the elements according to the atomic mass, but he noticed
that : the properties of elements repeated each 8 elements. Like in music
(Piano) the notes |Is repeated each 8 tones (do f& mi f@sol[ERdo )

So his table was periodic table due to the repetition of the properities each 8
elements. And used he law of octaves (Music).

wf w] i =
29 Pd

ol A
%“‘,%i
Ce&klail
1?, Zr 3““5"‘)
2 Di& Mo 34| Y
38 Ro & Ru3siTe

| \
| Niz: Br
15{Co & 0 S Rb

24 5r

)ﬁﬁl&aﬂ oaibas ol Ly 4551_9_,,0\5& 7 2908 b&’ . ‘_S_)-.U‘ )9 o> Luslal roliall J)J)}’ﬁa 09>
Aol SNy LI 3 geall @Jﬁ JoVI dgeall solis allas Ol dg . Bygsall Jodx! JI il . solis 8 53
Eu-octaves law Slileldl 050 o (Frwgall § O dolius o OF JUS JUI dgeadl § oll paiall oy
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The properities of elements are repeated every eighth element.

His table was called periodic table because it repeats in a specific manner.

He used musical octave in which notes repeat every eighth tone.

Newlands named the periodic relationship that he observed in chemical properties the law of
octave.

Acceptance of the law of octaves was hamperedj JJ£ 111}

1-the law did not work for all of the known elements.

2-the use of the word octave was criticized by scientists, who thought that the musical
analogy was unscientific.

While his law was not -generally accepted, the passage of a few years would show that
Newlands was basically correct; the properties of elements do repeat in a periodic way
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The third scientists: Meyer and Mendeleev

) @

Lothar Meyer And MendeleeV’
table

£ Each ofthem demonstrated the relation between the atomic mass And
a properties of elements.

= But Mendeleev published his table first.
~ He also arranged elements in columns accordingto increasing in atomic mass.
~ And he noticed that the properties of elements are repeated also.

g 0B 9 e adlile G OSU 9 . poliall pallias- 9 )Ml Gigll o ANl e 9 1908 Ladile 9 a0 (3o S
aiy3 Of Ll caduile aids! g . dlgu
S35 busbal (§yddl (igll s _poliall
JB Llis). moliadl paslas 41,85 JI .
- (Ju5Y g
Mendeleev's table was accepted because He
left empty spaces at his table for the

oSl 25 &Y Gidile Jgur Joged o5 undiscovered elementsand predicted the
Lty (gdLadS! oy o (I _poliald &2y properties of them before discovering them
9 pssilaydly peallall e lgailase ( like gallium, germanium and scandium)
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Mendeleev’s table wasn’t completely correct
because:
1-the atomic masses weren’t accurately determined
.50, elements weren'tarranged correctly.
2-Arranging elements by atomic mass ,resultedin
several elementsplacedin groups of elements with
different properties.

not completely
correct

& pobiadl Gy I Aoyl Oled! i JolS S gummio oS0 o) AS) Caduile g Jgd (e o241
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The fourth scientist: Moseley

Moseley periodic table

Moseley arranged elements in the order of increasing atomic number.

Stated the Periodic Law: The chemicals and physical propertiesare &=
Repeated periodically (each period) when they arranged by
increasing The atomic number.
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‘ — Nt
== p Symbol —
— 1 15.999 ——— Atomic
= mass
at0m|C mass ~12.01‘1 Figure 3 Atypical box from the
— + + periodic table contains the element’s
. p n name, its chemical symbol, its atomic
number, its atomic mass, and its state.

the periodic law : periodic repetition of chemical and physical properties of the
elements when they are arranged by increasing atomic number.
Ll buelias LS5 s poliald A5L5all 9 Asle Sl paSlasd) (591 HLSEI 2 oliall ()9l Gg3lall Cayas
(A a1 slasy
The periodic table became a significant tool for chemists. It is a useful reference
for understanding and predicting the properties of elements and for organizing
knowledge of atomic structure.

GV aSH A3yaa 9 noliall paibiase §uilly oad) ddo ape 543 - nlosSl dogo B1ST ol (91 Szl
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The modern periodic table :

consists of boxes, each containing an element name, symbol, atomic number, and
atomic mass.

elements are arranged in order of increasing atomic number into a series of
columns, called groups or families, and rows, called periods
@JJﬂ odJE 9 (_;\53” ddall) gUSH odde 9 maiall jay oo IO Olasge oS e (Jgdz ,31) Couxdl é)j.JJ‘ Jgui=l|
R M_g (uLC}o;m ‘;o.wﬁ) Bl R A (3 6).1.‘\ Sl > l.g..LCL,aJ @fﬁ&ﬂ\j ()wg)“ Sl )
(93 pud ) B3l

i Carbon : o) —t— Element
atomic number s 6 ﬁﬁ%”&fr_—xyage&_ oy
—0

matter
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e there are a total of seven periods.(rows)

e 18 groups (columns) is numbered 1 through 18.

e For example, period 4 Contains potassium and calcium. Scandium (Sc) is in the third
column from the left, which is group 3. Oxygen is in group 16.

e The elements in groups 1, 2, and 13 to 18
. For this reason, they are often referred to as the main group, or
representative elements.

e The elements in groups 3 to 12 are referred to as the transition elements.

e Elements are classified -, m clil-Imetalloids. I
(2902)de gazme 189 (Bgduo) Wiigs 7 Uz g2
s U 9 ABUaIg dblasSdl pasbasdl (o S o wlied 18 J1 13 (0 92 9 1 cilegacral!
) el pobiall ol deu )l 45 gazeall polis I
AN polis oud 12 I3 o Ole gazmall I

I B 558 ) o i) 3501 Iyl ol

Na | Mg | 3 4 5 6 7 8 9 10 11 12 | Al | Si P S | Cl | 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
Rb | Sr | Y | Z2r [Nb [Mo| Tc | Ru | Rh | Pd [Ag ([Cd | In | Sn | Sb | Te | Xe
55 |56 |57 |72 |78 (74 |75 (76 |77 (78 |79 [80 (81 |82 (83 |84 (85 |86
Cs|Ba|lLa|Hf [ Ta|W ([Re |Os | Ir | Pt | Au|Hg | Tl | Pb | Bi | Po | At | Rn
87 |88 (89 (104 [105 (106 [107 [108 [109 (110 (111 [112 (113 [114 [115 [116 [117 [118
Fr | Ra| Ac | Rf (Db [ Sg ([Bh |Hs | Mt | Ds | Rg [Cn [ Nh | FI |[Mc | Lv | Ts | Og

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

91 92 93 94 95 96 97 98 99 100 |101 |102 |103

Th ([Pa| U [Np|(Pu|Am |Cm | Bk | Cf | Es | Fm [ Md | No | Lr

lanthanoid series 6

actinoid series 7

*Numbering system adopted by the International Union of Pure and Applied Chemistry (IUPAC). © Encyclopeedia Britannica, Inc.




First type of elements: Metals

Metals Elements Prosperities:

shiny when smooth and clean, solid at room temperature

good conductors of heat and electricity.

Most metals are also malleable and ductile, meaning that they can be
pounded into thin sheets and drawn into wires.

Most representative elements and all transition elements are metals.

(_”si Gylall 9 o) LB 9 b, ¢Sl 8)lyel) By Ao go 9 dasl 9 dadas OB 1M 2ol lgmdauw wl3lal)
(38 ddieid! 9 AdEY soliall ‘da.sm 9 Il gl 488 éLMJ‘!l.,i“QSAg

Alkali Metals:

The group 1 elements (except for hydrogen) are known as the alkali
metals.

Because they are so reactive

alkali metals usually exist as compounds with other elements.

Two familiar alkali metals are sodium (Na), one of the components of
salt, and lithium (Li), often used in batteries.

) sl J oY1 de gazmally dganll Hluy e dr g3 MBI 1316 de gacms
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Alkaline earth metals :
e The alkaline earth metals are in group 2.

e They are also highly reactive.

¢ Calcium (Ca) and magnesium (Mg), two minerals important for your health.

Because magnesium is solid and relatively light, it is used in the

fabrication of electronic devices, such as the laptop




The transition metals elements are divided into:

I-transition metals the elements in groups 3 to 12 make up the transition metals.
2-inner transition metals They are metals, known as the lanthanide series and

actinide series, are located along the bottom of the periodic table.

Elements from the lanthanide series are used extensively as phosphors, substances

that emit light when struck by electrons Because it is strong and light.
the transition metal titanium is used o make frames for bicycles and eyeglasses.
Azl Al olce g 12 dc gozxo J3 A gozn o ddlEl! solic @ cne g lgio Jdadl 39290 AN ol
SISV (553 9 I oS Lot (§y91 Jgdanll Jil cnive (§ 839290
-y 09 ASIY plalassl dis s g0 pdin Y BASS pustin Hgawd] Ol olic
($98 9 Cuds 4 dudall whladl s wlrhull Ohlb] piue (3 D) saie 98 5 p gl pusciu
8 4 5 6 7 8 9 10 11 12 bl epe AJEEYI ol WS Y
21 |22 |23 |24 (25 (26 |27 |28 |20 |30
Sc|[Ti |V |[Cr|Mn|Fe|Co| Ni |Cu|Z2Zn
39 |40 |41 |42 (43 (a4 |45 |46 |47 |48
Y | Zr |[Nb (Mo | Tc | Ru | Rh | Pd | Ag | Cd

57 72 73 74 75 76 77 78 79 80

La | Hf [ Ta| W | Re | Os | Ir Pt | Au | Hg
89 104 106 109

Ac | Rf (Db [ Sg [ Bh | Hs | Mt | Ds | Rg | Cn

58 |59 |60 |61 |62 (63 (64 (65 |66
Ce (| Pr [Nd ([Pm |Sm | Eu | Gd | Tb | Dy

920 91 92 93 94 95 96 97 98
Th [Pa| U |[Np | Pu|[Am |Cm | Bk | Cf

lanthanoid series 6

actinoid series 7

Nonmetals:

occupy the upper right side of the periodic table.
are generally gases or brittle, dull-looking solids.
They are poor conductors of heat and electricity.
The only nonmetal that is a liquid at room temperature is bromine (Br).
The most abundant element in the human body is the nonmetal oxygen, which constitutes
65% of the body mass.
Aasd Asoge 5 Ol Aidl 9 did aulio lge BB W (2 5 )9l Jguad) o Sgkall padl Cilandl e 39290 BN
sb,¢SJl 9 8yly><l)
%65 Jinz 9 (ruSY) 92 OLudYl o 3 HLadiil ASYI (SO naiall 9 pgadl 9 dadl Blyal days (3 Jiludl gl 51301
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Nonmetallic halogens group:

Group 17 is comprised of highly reactive elements that are known
as halogens.
Compounds made with the halogen fluorine (F) are commonly added to toothpaste
and drinking water to prevent tooth decay.
s i) oyl a9 Ol O ymnal 4L s (105l Lghog I At 18 Y Sligersllgl
Ol

Nonmetallic noble gases:

The extremely unreactive group 18 elements are commonly called the noble gases

and are used in lasers, a variety of light bulbs, and neon signs.
zwbias oo WSl 5l @ pdsvind eMelds @ U5 Y dasd xe (g BB e Lad (p el @l
gl whla] 9 8eLsYl

Metalloids:

called metalloids, or semimetals.

Metalloids have physical and chemical properties of both metals and
nonmetals.

Silicon (Si) and germanium (Ge) are two important metalloids, used
extensively in computer chips and solar cells.

Silicon is also used to make prosthetics or in lifelike applications.
D olall ol
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Transitional metal
elements

Alkali metals Alkaline

earth metals

Halogens (non-

iodic table bf the elements metals)

13 14 17
5 6 9

B (o] F
13 14 17

3 5 6 7 8 9 10 11 12 | Al | Si Cl
21 23 24 25 26 27 28 29 30 31 32 35
Sc i Vv Cr |Mn | Fe | Co | Ni [ Cu | Zn | Ga | Ge Br
39 41 42 43 44 45 46 47 48 49 50 53
Y Nb |[Mo | Tc | Ru | Rh | Pd [ Ag | Cd | In | Sn |
57 73 74 75 76 77 78 79 80 81 82 85
La Ta | W | Re [Os | Ir Pt | Au ([Hg | Tl | Pb i At
89 106 108 |109 114
Ac Db | Sg (Bh |[Hs | Mt | Ds | Rg | Cn | Nh | FI | Mc Ts

59 |60 |61 (62 (63 |64 |65 (66 |67 |68 |69 71
Pr |Nd |Pm |[Sm | Eu |Gd | Tb [ Dy | Ho | Er [ Tm | Yb | Lu

91 (92 |93 |94 (95 (96 (97 |98 |99 102
Pa| U |[Np|Pu|Am |Cm | Bk | Cf | Es | Fm | Md | No | Lr

lanthanoid series

actinoid seges 7

e International Union of Pure and Applied Chemistry (IUPAC). © Encyclopaedia Britannica, Inc.

Lanthanoid series

(inner transitional
elements) Actinoids series

(inner transitional
elements)
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Section 2: Classification of the Elements

Elements are organized into different blocks in the
periodic table according to their electron e n atom
configurations. -

G5 ol ilegamme JI dowudia )9l Jgumdb soliall
.ol ‘33}'&3)" 2298 G

Valence electrons: electrons in the highest principal energy level of an atom.

atoms in the same group have similar chemical properties because they have the

same number of valence electrons.

That is alkali group they have similar properties because all of elements of this group has 1
electron in the highest energy level ( 1 valence electron).

Flectronic configuration of alkali metals

Element Symbol Atomic Electronic configuration
number

3

2"y | | Lithium Li 3 152@
1

% Na Sodium Na 11 152, Eszpﬁ@
19

4 Kk Potassium K 19 152, 2s2p® 3sips)
a7
°| Rb Rubidium Eb 37 152, 252mf 3sptdlo,
55 26
g 4s<p ‘
Cs ) - , ,
87 Caesium Cs 35 15, 2sipf, 3sipfdl!

Fr 457pEd1o, 53:51:,{:




Elements in

group 1 have one valence electron
group 2 elements have two valence electrons.

Group 13 elements have three valence electrons (2,8,3)

group 14 elements have four Valence electrons (2,8,4).

The noble gases in group 18 each have eight valence electrons.

with the exception of helium, which has only two valence electrons.

9 5965 g AU 3 gy 13 s gamoall 9 IS 09ASII 2 L2 ASWI Ao goceall 9 §35 O9 AN gy SV de gacmol!
53& Ol AU 8 & (18) Ml Oyl 2\9_9.4.75&3 53& 09 AN 4 14 a&_g.o.:;.dl

The s-, p-, d-, and f-Block Elements The periodic table has columns and rows of varying sizes.

The reason behind the table’s odd shape becomes clear if it is divided into sections, or
blocks, representing the atom’s energy sublevel being filled with valence electrons.

Mol JinS Bl of pludl I Aosnndll 03 131 > gu9 AST (§y9U1 Jgudoml) oyl JKE £y Carnd! s
398 Wl ASUL spd f eyl dSlall Obgius
Because there are four different energy sublevels (s, p, d, and f), the periodic table is divided

into four distinct blocks.
Aladie Ol gaze 9l Wk danyd (G901 Jgdoel puudy s p d F dauyl dus yal ARSI Cibgiune due OY




Group | Sub energy filling sequence

1, 2, helium
element (in | Groupl: s!
group 18) Group?2: s Only 2 groups for s , because s holds up to 2 electrons.

in s block elements , the sub energy level S is filled.

13 to 18 Group13: P!

Group14: P2 in P block elements , the sub energy level P is filled.
Group15: P3
Groupl6: P*
Groupl7: P>
Group18: P°
Group3: d!
Group4: d?
Group5: d3
Groupé: d° in d block elements , the sub energy level d is filled.
Group7: d° Only 10 groups for d , because p holds up to 10
Group8: d® electrons.

Group9: d”’

Group10: d®

Groupll: d°

Group12: d1°

Only 6 groups for p , because p holds up to 6 electrons.

2 series
(lanthanoids f1f2f3f4-f5f6f7f8f9f10f11f12f13f14
and
actinoids) in f block elements, the sub energy level d is filled.
blow the
periodic
table

Only 14 groups for f, because p holds up to 14 electrons.
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Principa ;

ene'rgy/e

vel: -
energy leve/ Fan ato, the Major

How to know the period or group or block of =
any element ? n -
For example :

Li3

Group 1

in which group, period, block ?

First write electronic configuration : 1s22s?

15?2

Period 2 Block s

sorpordorfJd o990 dde 45l UsIPeriod JI doud




Mg'? :1s%2s% 2p®3s?

Period: 3 (the highest energy level) group :2 ( number of electrons in highest energy level)
block: s ( the last one)

152252 2p° @@

s 98 g AU 43 apl Jliygl y3g .09ASNI2 4d CIWI Sgiwnall .3 g5 0rporford Jd e AS!

Group:
2+1+10=13

Al :1s%2s% 2p©3s? 3p?

15%2s% 2p

Block: P

Period:3

For electronic configuration ends with p :

the number of group= (number of electrons in the highest energy level + 10)

Group: 2+8=10

/
152252 2p°®3s? 3p° @

Period:4

Ni?® :1s22s%2p®3s? 3p° 4s?3d®

For electronic configuration ends with d :

the number of group= (number of electrons in the highest energy level in s + electrons of d)
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Many properties of the elements tend gg:ﬂpal e ergy 'E'Vel-
,to change in a predictable way gy leve| of an atom. the Major
known as @ trend, as you move across a e

period or down a group.

(82,550) 9 ddylay pail] Juod poliall paibas- elase
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Atomic size is one such periodic trend. The sizes of atoms are influenced by
electron configuration.

trends J! s u>1 ()4l PES ]
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the atomic radius: the half the distance between adjacent nuclei in a crystal
of the element
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Atomic radius of H,




The size of atoms

In period (from left to right)

Decrease

caused by

1-the increasing the
number of positive charge
of protons and the number
of electrons in the same
energy level.

2-no additional electrons
come between the valence
electrons and the nucleus.

3-Thus, the valence
electrons are not shielded
from the increased nuclear
charge (protons and
neutron), which pulls the
outermost electrons closer
to the nucleus.

in group ( from up to down)

increase

1-the increasing the number of
positive charge of protons and

additional energy level.

2-the increased nuclear charge
(protons and neutron) does not pull
the outer electrons toward the
nucleus to make the atom smaller.

3-the outermost orbital increases in
size along with the increasing
principal energy level; thus, the
atom becomes larger.

4-The larger orbital means that the
outer electrons are farther from
the nucleus.

5-This increased distance offsets
the pull of the increased nuclear
charge. Also, as additional orbitals
between the nucleus and the outer
electrons are occupied, these
electrons shield the outer electrons
from the nucleus.
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Og)l ykd CariTonic Radius

Atoms can gain or lose one or more electrons to form ions.
WU gy J gl g ASII CueniiS1 9l g ASI 8yl Coddd 13
Because electrons are negatively charged, atoms that gain or lose electron

acquire a net charge.
Ao Byddl iS5 L g ASI CraniST gl alig ASU 81 Coddd 13 adls dioeds L Wlig ASIYI OV g
ion is: an atom or a bonded group of atoms that has a positive or negative

charge.
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When atoms lose electrons and form positively charged ions, they always
become smaller
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a0l oz mual
TREIREasel is twofold:

1-The electron lost from the atom will almost always be a valence electron.
The loss of a valence electron can leave a completely empty outer orbital,
which results in a smaller radius.

2- the electrostatic repulsion between the now-fewer number of remaining
electrons decreases. As a result, they experience a greater nuclear charge
allowing these remaining electrons to be pulled closer to the positively charged
nucleus.
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When atoms gain electrons and form negatively charged ions, they become
larger.

Wl OgY Jgxg (g 3153 g ASIN 8yl CuwdiST 131

1- The addition of an electron to an atom increases the electrostatic repulsion
between the atom’'s outer electrons, forcing them to move farther apart.

2-The increased distance between the outer electrons results in a larger
radius.
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Tonic size (ion size) within periods:

Note that elements on the left side of the table form smaller positive ions,
and elements on the right side of the table form larger negative ions.
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As you move from left to right across a period, the size of the positive ions
gradually decreases.
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Then, beginning in group 15 or 16, the size of the much larger negative ions
also gradually decrease
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Tonic size (ion size) within group:

As you move down a group, an ion's outer electrons are in orbitals
corresponding to higher principal energy levels, resulting in a gradual increase
in ionic size. Thus, the ionic radii of both positive and negative ions increase
as you move down a group.
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Ionization enerqgy : amount of energy needed to remove electrons
from the atom.
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A high ionization energy value indicates the atom has a strong hold on its
electrons

e canall 0 9 ALl g ASIYU I dSuaio gl olgidl OF i igd le o)l AU doyd CIET13I.
W g Olig AU R4S Ol BydJl o

A low ionization energy value indicates an atom loses an outer electron easily.
A g g ASIYI a5 O Sew By OF (G 1gd dyadisein i)l dBlo dasd 813,

Removing one electron is called the first ionization energy.

the amount of energy required to remove a second electron from a 1+ ion

is called the second ionization energy, the amount of energy required

to remove a third electron from a 2+ ion is called the third ionization

energy, and so on.
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for each element there is an ionization for which the required energy
increases dramatically. For example, the second ionization energy of
lithium (7300 kJ/mol) is much greater than its first ionization energy
(520 kJ/mol). This means that a lithium atom is likely to lose its first
.valence electron but extremely unlikely to lose its second
The group 1 metals have low ionization energies

Thus, group 1 metals (Li, Na, K, Rb) are likely to form positive ions.




The group 18 elements (He, Ne, Ar, Kr, Xe) have highest
ionization energies and are unlikely to form ions. The stable electron

configuration of gases of group 18 greatly limits their reactivity.

Tonization energy within the group:
ionization energies increase as you move from left to right across a period.

The increased nuclear charge of each successive element produces an
increased hold on the valence electrons.
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Tonization energy within groups:

ionization energies decrease as you move down a group.

This decrease in energy occurs because atomic size increases as you move
down the group. Less energy is required to remove the valence electrons
farther from the nucleus.
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Electronegativity

The electronegativity: relative ability of its atoms to attract electrons in a
chemical bond.
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.electronegativity decreases as you move down a group.

electronegativity increases as you move from left to right across a period
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Electronegativity values are expressed in terms of a numerical value of 3.98
or less.

J81 91 3.98 o 71955 dw S dxdludl
The units of electronegativity are arbitrary units
,Fluorine is the most electronegative element, with a value of 3.98
cesium and francium are the least electronegative elements, with
values of 0.79 and 0.70.
3.98 = du S Al _poliall A1 (pygldll
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In a chemical bond, the atom with the greater electronegativity more strongly
attracts the bond's electrons
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. Note that because the noble gases form very few compoundsjitheyidoinoty
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Octet rule:

The octet rule: atoms tend to gain, lose, or share electrons in order to
acquire a full set of eight valence electrons.

8 Lo gz A3 ABUall (5 grune (950 g ASIN A5 gl g ASII Byl CanndSS Lodie il (B Ciloleddl Bucd

When metals lose electrons, they become positive ion. The electronic
configuration of the resulted ion is like electronic configuration of noble gas,
which means, the highest energy level has 8 electrons. So oct (8) electrons.

d ‘“;3,&3“ =gl W O ‘:33;'{513” 2239l . &g Wbt (gl gy Cilig ASUI Al By Udds i
sl B e g AU 8 4 Al (S giune Al Ry

When non-metals gain electrons, they become negative ion. The electronic
configuration of the resulted ion is like electronic configuration of noble gas,
which means, the highest energy level has 8 electrons. So oct (8) electrons.
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Example:
Mg1Z: 15°25s” 2p63s2 when Mg lose 2 electrons
(352%) the electronic configuration will be Mg*?

. 15%°25s* 2p6 the highest energy level has 8
electrons like noble gases (ZS2 2p6).

Nel: 15%2s” Zp6 the same as

Mg*? :1s°2s” Zp6







