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ATOMIC STRUCTURE FOR MATTER b1 g Al s 2
Introduction :All substance in the universe consist of tiny particles which form
the basic unit of these substance called atoms .
Atom : The basic unit of the substance .
In Latin , atom means indivisible.
L Balall sl ) Bas gl a2 34
LAl Al e ey AU B3 llaae
< Evolution of the concept of the atomic structure : s, s asgda ki
Dalton’s model Qs Figad
Q: What is Dalton perceived (perception) of the atom ?

Ans : At the beginning of 19%" century ,Dalton perceived the
atom as a hard indivisible sphere each element has a specific
kind of atoms. These atoms are connected through simple
methods to form combined atoms. Dalton's Atomic Model

9 8,Al Gl gl sala s J)igu
cQ\JM\QAQ,)M&JJMJ@&QJSJsh}#\ﬂﬂgﬁ\»é@@ﬁﬁ@iuﬁ&SJ:\S‘Qﬂ\AJ‘yAS:g\g@l\
AS e @l 53 Bl Ay 3ok e A 028 g S

Thomason's model: O 9a 55 73 gl

Q: What is Thomson's perceived (perception) of atom ?
Ans: By the end of 19" century , Thomson discovered that

atoms consist of smaller

Sphere of +ve

particles having negative charge called electrons. Charge

In his opinion the atom is positively charged sphere on

which negatively charged electrons are attached to balance +++++"::"\t
the charge therefore the atom has neutral charge . Fmbedded -ve Charge

Thomson's Atomic Model
$ BN Joa Goma s ol sAla [
Sl g ) e ¢ Adla ad Ll jhaal Cilasan (pa 06855 A 0 AEIS) ¢ o) sad)
i g SN g Alaile iadl) dia ga S 08 B ks 5,40 (0585 Al ) G
 Adalaiae Aiacdi Lgual 3,0 (8 ¢ M Al & 30 9l (galaid el Al

Q : Define electron ?

y ] Ly G
% ISP ’C'."“""'- d\f pg. 1 2 s &.‘.,,:..c"JL”J!;. o Gﬁ“)<




) Salin Nadly Al-Sememi ér"g%}f Atomic Structure For Matter Ch. 1
RCHEMSTR

Rutherford model 883, glsal

»

Q: Define proton ?

Proton: A positively charged particle, the mass of which is greater than that of the electron.
(O ASY) ALS (o ST 4SS ¢ Adadd) G g paead) S5 gL s

Q: What is Rutherford perceived (perception) of the atom ?

Rutherford introduced his perception: In the early 20" century ,The protons are

situated in a tiny area at the center of the atom called the nucleus which contains most of
the mass of the atom and that the electrons circle around the nucleus.

Therefor most of the volume of the atom is a void and the number of negative electrons
around the nucleus balance the positive charge of the protons.

Electrons rotate around the nucleus in various orbits with varying distances from the
nucleus. Therefore, this model is called the planetary astral model.

$a,98,0, Jgual shla r g

Qe ¢yl ey BuAN AL alina o g giad AN 31 il e 3 S ja 8 B ks ABlala B g g pull a1 gal)

Cra A glitia Cilblicay Adlide &) jlaa (B 31 gil) Jga culig ASY) g lig g ull A gal) Aiacdil) B) gil) Jga Audldd) i g jiSY)
=281 581 3 gallly A gail) 134 ey AL ) gl

Q: Why is the Rutherford model called the planetary model?
Ans: Because electrons rotate around the nucleus in various orbits with varying
distances from the nucleus as is the case of planets rotating around the sun.
TS oSl i gaily 348 53 ) Figad (oans 13ad

Jon Lo Al Sl o<l B Jladl g8 LaS B gil) (ha 4 glitla Cillucey Adlidie cl glaa A 31 i) Jga il g <Y oda (Y ¢ ol gl
REPRAl

Q: Why did the Rutherford model of the atom failed?

Ans: Because he neglect the attraction between the electrons and the nucleus, the
movement of the electron around the nucleus will lose part of its energy makes its speed
slow down, leading to the electron approaches the nucleus and falls and collapse of the
atom and this is not possible because the atom does not collapse.

€ 8,Al a8 ) Figal Jid ps La [
815l Joa (o nSIYI A8 B) sl g i g KN (o i) Jad) ABY 1 ol sl
Cr O3S Gl Bl Gy Laa A jur (B ghaldi dgpsa 4B (o Land o284

Y B Y (Saa 13 g B gil) B o il g Ada shua g 3163
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Introduction To The Modern Electron Structure

Q: What are the problems with the Rutherford’s model?

Ans :( No.1 Assumption), that negative electrons are static these electrons will be drawn to

(magnetized) nucleus with the positive charge.

(No.2 Assumption), Given that moving electric charge which is under gravitational force

releases energy, so there must be loss in the energy of the moving electron
which would eventually slow down its motion. This slowing down electron
would move around in a circular motion and finally falls into the nucleus .
In both assumptions, the atom must collapse, and considering that the atoms don't usually
collapse, so there must be something wrong in Rutherford's Atomic Model.
sl 8 3558 33 73 el e JSia Sllin cils
,LAJAM(&M) 31 g8 ) cilig i) oda um.ueﬁ,'waiauuw\ <l g SN ol ¢ a eﬁ)gbbﬁ\ﬂ)
Blud Ui )9 ¢ & 3 ¢ ABUa gllal A dlad) B 681 auad ) AS jaial) Al gl Adail) o ) BRI (2 A8 ol i)
Loy g daigta AS ja (B (abiall (g ASIY) 138 & i 43S A pllay) ) gl B (g Laa & jadiall (g iSY) A8
15l B 1Al
b Uad dla 98 o quag A ¢ Bale g Y AN o e ) B 3R aa ¢ BA g o Gaag ¢ Gual Y SIS B
REBXUERY BBY XIS

Bohr’s model 25 T

Bohr's modelof an atom

Explain Bohr's model ?

N shell

The Danish scientist Bohr: The Danish scientist Bohr in ( 1913 ) :‘_"S:el'l'

she
1. proposed The electrons rotate around the nucleus in K <hell
a fixed energy levels. / Sﬁif‘g‘é%'y
2. Each energy level has a distinctive number describing its nucleus
energy, this number is called principal quantum number.

3. The farther from the nucleus the more thetevel of energy. An electron may travel within
energy levels through gaining or losing energy.

MM@JM&LEJ\MJSc%ﬁﬁ&&\)\kéﬁ\ﬂ\dﬁ)\ggwﬂwQ\c}'\é\:JJQQ,SJLASAS\?SL!J\
JEL &) (g AU (S, Ao ) AZ8Ua LS BY g1 e eyl plaall) (S LalS g ¢ i) aSH) d3e o a8 1) 1A cATBLh
ABUs 288y o) Sy Ladic 48Ul A8 oyu

Exercise 1 =1 : Which one of the followings has high energy level ?

a- First Energy level b. Second Energy level
c . Third energy level d . Fourth energy level .
Ans: (d)

¢ el ABla g giwadd e dalg gl 1 ] Cpoal
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Modern Atomic Theory “ quantum theory “
Q: Explain why the Bohr model is based on the hydrogen atom.
Ans :Because it simplest atomic structure and because it contains one proton and one electron
Q : Bohr failed to explain for some natural phenomena of other elements ?
Ans : Because these elements containing more electrons.

Laalg (sl g aal g i e e g siat Wi g Au 3 Ak Jaca LY 1 sl € G gl 33 o ) g gal alie )l

L lig A e y3all Jo g gt lgil s lsal) T AY) paliall dal) 8l ghll hany i A g0 S Jlo

Q: Why dose Hydrogen atom considered as the simplest atomic structure?
Ans: because it contains one proton and one electron.

Ldalg Qo Asl)g g Ggiam o gsian AN i) Sl Al dac) (g ohgd) B3 ufiad il 1
Q: What does the atomic theory stipulates?

Ans :The electron might exist in a particular space surrounding the nucleus and
not in specific dimensions as stated by Bohr.

2052 83 LaS Badaa dlagly Gl g 81 gilly Jausy cpma (S (B QgAY 3 ga g Jlaiad o el s () 4 i) dast) 4y plal)

Define orbital :Orbital: is the electron cloud surrounding the nucleus that the electron

exist in, and it can contains only one or two electrons.
) g aalg g A e (g giag O (S g clgad g RSN 2l i (A B) gilly Adniaal) A g A Aol g8 1l gY)
Q : What are the major hypotheses of modern atomic theory?
Ans : The major hypotheses of the modern theory:
1. The atoms consists of a nucleus surrounded by electrons with varying levels of energy.
2. Electrons rotate around the nucleus on a distance (according to the size of the atom), in
energy levels, these levels are represented by numbers called principal quantum numbers.
+ Principal quantum numbers are positive integers with the symbol (n).
+ The nucleus at the centre of the atom consists of the protons and neutrons.
rdand) Ay il A )l i Y
LA8Ual) (pe AdliAe il gleca <) il g ISV Adalaa B) g3 (pa il AN (eS8 1
el il giecal) oda Jifial allyg AU il glsa B (BN anad ad)dilu o 31 gill Joa clig ASY) g8 2
Aol ast) dlacy)
Aaa gl daaall ae W) e 0 0S5 pala) aSl) das) o
Sl gl g i gi g gall (e BUAN 38 4a (A Baga gal) B 5N (oS o
Exercisel — 2 :What is the electron cloud?

Ans: The space that surrounds the nucleus, and the electrons might exist in it.
04 g A L) AL 1 200440
.&3‘?303)353} 2529 Jaiag Allg ¢ 3153l Aasall Aabucall s gall
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+ Energy Level Al (5 gl

To express the different energy levels of electrons, scientists used numbers called
secondary quantum numbers.
A I aSl) e e Lald i plalal) andiiad ¢ il g I ABNAL) 48Ul iy glosa (8 il

Secondary quantum numbers: It is the numbers which describe fairly all features of the

—

orbital as well as those the electrons in these orbital.
Il B3 ga gall cilig V) ISy laall Cilaw aan La da ) Ciuall Al ald N1 A ¢ A6l aS)) alae)
=% Primary Energy Levels
These levels are expressed by the principal quantum number (n), it holds a positive value
equals 1,2,3,4,5,6,7,.... the greatest (n) has highest the energy, (n) cannot be zero at all.

4 (n)S11,2,3,4,5,6,7..... Sl 490 dasd L9 ¢(n) L;w»).‘l pill Sdall d)l:- R uby.w.o.)l 8l ) sl p.u
FLYI e o (n) 0585 O oSy Vg BBl e

K L M N O P (Q Principal quantum number
3 4

1 |2 5 6 7 Value of n
e

Note : Energy increasing

*The higher the (n) value, the further the distance of the electron from the nucleus and
consequently having more energy.

*The nearest of these levels to the nucleus is n =1 has the lowest energy level whilen =7
has highest energy level, which is the farthest from the nucleus and less attached to the
nucleus, therefore it is easy to be removed (given away).

LS) ABUs Aliage SN L8] 3) gil) (o ¢y g RSN day (S ¢ S) () dagd Cuils Lalg
¢ Bty Ual i JBi 5 81 gl o 3) g Al o) 4pal n=7 Lady 48U ) 408l n=1 8 3 5l il gaall 030 o jB)
(Ada paladll) Lgall 3 Jguad) (pad Al g

+ Secondary Energy Levels

Primary energy levels (K, L , M, N) have secondary energy levels (s, p, d and f). These
levels differ in terms of shape and number of electrons as the following :

* Orbital (s) has a spherical shape.

*As for the second level (P) it has three orbitals and each orbital consists of two equivalent

sides distributed in three vertical directions (Px, Py, Pz).

As for the secondary levels ( d, f ) they have more complicated interstitial forms.

Orbitales p

H / Z) /
va . 2
v y y
/ y

o a !
x/ | x/ ng Orbital S S A A8 8 IS aguald (d, f) gl il giaall Apilly L

4 63l ABUa iy g Wudl (K, L, M, N) A 48Ual) iy gia
ligasl aae g JSa gé Al el glwall ody (s, p, d, )
<l e A5G AL (P) AL s gheaall Ll (5 98 JS& 40l (5) Qi)
Gl ) cilalad) &G A (pe Jga plSia gy (e GSh e ISy

.(Px, Py, Pz)
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+»* Primary energy levels have secondary energy levels as follows :
1. Primary level K (n = 1) has only one secondary level type s
2. Primary level L (n = 2) has two secondary levels s and p
3. Primary level M (n = 3) has three secondary levels s,p and d
4,

Primary level N (n = 4) has four secondary levels type s, p,d and f
t AN gadl) o 4 63l ABUa iy gina Lgd A Y1 ABUAY iy gina <
S £ (a 2alg 551 s shua o LB (g ging K (a5 sl
S 9P g5 e Al by giaal) o G (Ao sy L i N s shad)
dspss s el Qg B o g giay M i) (s el
fodys pss gs (e dsih aligive day )l Ao g siag N i) (5 ghesal)
+ Number of Orbitals and Electrons in secondary levels

Rwih=

Secondary levels have many different orbitals indicated by as follows:

1.Secondary level s has 1 orbital and maximum hold up 2 electrons

2.Secondary level p has 3 orbitals and maximum hold up 6 electrons

3.Secondary level d has 5 orbitals and maximum hold up 10 electrons

4.Secondary level f has 7 orbitals and maximum hold up 14 electrons

GoASY 2 i aaS Jany Of (Sayy aaly Jlinogl AS o s (5 glaall

. GOSN 6 ol 038 Jany o) Rag g 3 Al p gl (s ganal)

{ Wiaa pga 5854y ’“*J’ COASY 10 onabl 38 Jany O (Sagy WU g 5 Al d gl 5 sl
v G A8 14 (o a8 Jany ) (Sayg VU 7 AL F (sl (g gasall

Rwia

Note :An orbital has as much as two electrons only, but an orbital can have one

electron or empty, therefore, secondary level filled as follows: s Fage Aadle

Exercise 1 - 3 : A : What is the number of orbital of first and third energy level?

B : What is the number of electrons of second and third primary energy level ?

Ans :
A : First energy level “one orbital ” . Third energy level “ nine orbitals ” .
B:2™ have 8¢ , 3™ have 18e

+» To determine the secondary level of any of the primary levels in symbols, (n) value is
written from the primary level then the letter assigned to the secondary level, for
example, the symbol of secondary level is written by indicating the number of the
primary level before the secondary level, so it becomes (2s), and the secondary level (d)
of the four primary level (4d)
G Al o i ) (g gienall () dad ST ¢ ga ) Dand gy A oW1 S gasal) (14 6Y (5 S (g glanal) paal
0383 1 (5 Il (5 glanal) B (i ) (6 giunall B ) pua gy a3 (5 S (5 ghanal) Gy Da ¢ o) (g ganall Ga
(4d) Gs% @I (i (s sinall (d) bl s ginnall 9 <(28)
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Q : Why the electrons don’t repel each other in an orbital ? )9 aé=

Ans: Each electron spins around itself at the same time as it spins around the nucleus,
when two electrons are coupled in one orbital one would spin clockwise and the

other would spin anticlockwise i.e., they cancel repulsion in this way.

Electron Spin éJ‘JJ ?C'A ¢ du*JJ;g‘ (éé M QUJJN\J\ Jém ¥ KN . JU“"‘
One electron spi clockwise, the other counter-clockwise. OJ::‘:\ LAJ:\.Q ‘S‘ﬂ‘ JJA 4,.‘5 JJJ.I.. ‘5&‘ ‘;\EJS‘ ‘-}“33 ‘!’é M dJA J\’Jﬁ OJJN! ds
I \_ } \ 9% g JAY) g dslud) e 0 599 aa Latdal gy ¢ dalg lda B ol st
‘& & Gy ) 03y AU LAl g ¢ Aol gl sl (use
L
Electron Configuration (S9SN i 53

It’s defined as: Configuration electrons in elements around the nucleus in the atom .
B (A 315l Jga pualind) (B g SN i 5 ¢ (A g ASIY) )
Aufbau Principle: This principle shows: "that secondary energy levels are filled with
electrons according to their energy level, from the lowest to the highest".
SN A S e gl (g ginal LB g il g WLy Slad 4 gl ABUAL) ey giana ¢ Tanal) 138 grida gy 2 sl ) e
Why : There is an overlap between secondary shells which belong to various
primary shells ? )09 pen
Ans : Because that the higher the number of the primary shell, the higher the
energy of the electrons and less distance between shells .
§ AQlida Ay ; ABIE) ) 3 ga8 Al 4 g ARSY) G JAIN Jgan ; Jlo
ALY iy Sy ABliial) CulB g A B g gall il g SN A8 o) 31 i 1) AN a8y ) 5 LadS ASY 2 ) sl
m While writing the electron configuration for any atom, the atomic number
must be known, whereby the number of electrons of the electrically balanced natural
atom must be equal to its atomic number, commonly written at left down corner side

of the symbol. 15 2s 2p 3s 3p 4s 3d 4p 5s 4d 5p 6s 4f { i pge Bia

m The number on the left of the symbol of the secondary energy level indicates
the primary quantum number (n) ,while the number on the upper right of the symbol
represents the number of electrons in this level this goes to all symbols.

doaadal) 5,4 @l g i<l ade (o 9Ss f eag dua (g 2a é\)ﬁ‘/lw‘ 0588 O aa B3 Y (g RS ¢y 9 ALLS o L)
ol O ARl ) cailad) B Bale (i) oM g« g A Waaaad U gluca Uil g 4 5) siall

g3l B 3 s sall aB )l ey Laly ¢ (n) qomba¥) Sl 238 ) (o gD ABURY (6 giann Jay Jhess 5 353 sall B sy
Do aaad 138 g (5 ghusall \:\A@QUJJJSY\ e el G ) (g slad)
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Hund's Rule: This rule shows that "no two electrons are doubly occupied in the sub shell

(secondary level) unless its orbitals are singly filled".
Y gl 118 AUy gl i ) da W) (o 53 ABUL) (g gilaa ) Ape A ARIEY) A 0y g SN () 9l Gaaay Y s aign Bacld

Example 1 — 1: Write the electron configuration for following subshells?

P, at, 0, pt,d7, 1, p? . ‘ , ,
s Adlal) 4 glEl) AR g Y i 30 i s 1 — 1 Jla

Solution:
p2 (1 |1 |1
dd 11T 1 N

pa L 11 |1 .
s daga Aaada
47 1111 11 11 |1 o5 ((2)g a9 ) Basiia 5 ey i SN £ 38
???om__.ﬁﬁSJGﬁwﬂu"m‘GJA}

f111L1L1L1L1 11

os [

3k 3k 3k 3k 3k 3k 3k >k 3k 3k 3k 3k sk >k 3k 3k 3k sk %k >k 3k 3k 3k 3k >k >k 5k 3k 3k %k >k >k 5k 3k %k %k >k >k 5k 3k %k >k sk 5k 3k >k %k %k 5k 3k 5k %k sk >k 3%k 3k 3k >k %k %k 5%k 3k 3k 3k >k >k 5k 3k 3k %k %k %k >k 5k %k %k %k %k >k %k %k %k %k *k %k %k k

Exercise 1 — 4: Write the electron configuration for the following subshells? p?, d°, d3, p®
Al A gl oy gnall VUi 8) (B (9 SN i ) G811 4— 1 (e

p? 1 |1
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Example 1 - 2 :Write the electron configuration for the followings elements?
4Be,3Li , 2He , 1H
A jualiall g SN a3 ST 2 2 — 1 Jlia
Solution

Element  Electron configuration

1H 1s!
2He 1s?
sLi 1s?  2s!
sBe 1s?  2¢?

Example 1 -3 : Write the electron configuration and order of electrons in the
primary energy level for each of following elements:
1sP, 134l , Mg , 1oNe , 3O , ;B

$ Al pualiall AUa oY) i) (s shonall B cilig SN a3 Cag (A9 ASIYY a3 caisi ;3 — 1 Ja

Solution Element | electron configuration Outermost energy level
sB 1s? 2s? 2p! 2s* 2p!
) 1s? 2s? 2p* 2s* 2p?
1Ne 1s? 2s? 2p 2s* 2p®
Mg | 1s* 2s? 2pS 3s? 3s?
13A1 1s2 2s* 2p® 3s2 3p! | 3s* 3p!
15P 1s2 2s* 2p® 3s? 3p® | 3s? 3p°

sfe st sk sfe sk sk she ske st sk ske e sfe sk st sk ske st st she sie st she ske st she sk sk sfeske sk sfe ste sk sk ske s sk sk s sk sfe sie s sfe sfe st sk sie st sk ske ste sl ske st sleoske st st sk sk skeoske sk steoske sk skeskeoskoskeoskok
Exercise 1 — 5:Write the electron configuration for the following elements.

oF , 14Si , 13Ar. ) ‘ ‘
Solution 2 AUl pualiall [ g ASIY) Gl Al QiS) ;5 — ] G

Element electron configuration

oF 1s? 2s? 2p°
14Si 1s? 2s? 2p® 3s? 3p?
18Ar 1s? 2s? 2p® 3s? 3p°

{ Don't worry if your dream continues to evaporate, your dreams will surely condense on it one day. }
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Example 1 - 4: Write the electron configuration of sodium atom 11Na than,
indicate the gradual energy according to the primary energy levels.

_M}\QM\QQM%ﬁM\@GJﬂ!UﬁyllNaeJ..géyd\}A.bSJEQJJNY\#J'JS\QK\;4_1dl.:'u

Solution
11Na 1s? 2s? 2p® 3s?
3s 3 3d

O 1 = B JBY) (e 0y sS o ;A

sy o
SV ATY

S 25 2 Y A Ja) (e A
[8)
S AL AL
%b 1s Adpa (a1 g J) g
S L 165 »aind 0814 Juia

1l

EE R R R S R T R S S R S R S S R R S S T S R S R R S R R R S R S R S R S S SR R S S T R R S S

Example 1 -5: Write the electron configuration of chlorine 17Cl then indicate
the order of secondary energy levels from lowest to the highest.

GBI Cpo ABUY) (B Lo 5 unen o g ABUY) iy a5 5 ot 17C 51 530 (3 g ST ) 581 2 5 — 1 Jlha

RSR!
Solution
17Cl  1s? 252 2p®3s? 3p° ' il il aand g 1) ~
N G188 i Al g 4 i)
§ 3p5 1L 1[' 1 < gs >
© 2p
S 32 |1] 2s
£ 1s
& 2p°® 1l [
g —
2 1l Adpa (i 1 g Jgu
u 12Mg raird 015 JUa
1s2 1l
D e et e .10 }f?/
S ol e el oJ Pe S rals byl SN LS (G2
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Exercise 1 — 6: Write the electron configuration for the following atoms than indicate the
gradual energy according to the primary energy levels. 15P, sLi
BV (o g o g 1) ABUY) il s i 5 (o S A eaalind) i A (5 9 SN i A1) GS) 2 6 — 1 Gl

. 15P 3L =Y A

Solution
15P 1s? 2s? 2p® 35?2 3p3 sLi 1s? 2s!
3s 3p 2

o "
s [N 2111
o o
€ 2s 2p £
£ £ -
RN | -
e & 1
w 1s W

11

Exercise 1 — 7: Write the electron configuration the for following atoms then
indicate the gradual energy according to the primary energy level 13Al, sO.

BV (ha g, acsen A ) ABUY) iy g i 5 (o 5 AY) ualind) il A (9 S i i) ST 2 7 — 1

.13Al, 80 A=Y
Solution
13Al 1s? 2s% 2p°® 352 3p! 30 1s? 2s% 2p*
§ 3s 3p § 2s 2p
g — o
JIRLagL 3 ML
':>5 2s 2p ? 1s
s L0 L[ £
b 1
1s
11
\E% )t acs & PE. 11 Sy a” -, &S50 . N.DJ
S ol e el Spmals by S LS (G2
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Example 1 —6: State the number of electrons in each primary energy

level around nucleus. 5B, i0Ne, 12Mg
. paiall 31 g3 Jga ABUal) (o iy (5 gienn JS (B Cilig S 2 83 6 — 1 Jla

B 1s? 2s? 2p’
First primary level n=1 contains 2 electrons.
Second primary level n=2 contains 3 electrons.
1oNe 1s? 2s* 2p°
First primary level n=1 contains 2 electrons.
Second primary level n=2 contains 8 electrons.
1,Mg 1s? 2s? 2p° 3s?
First primary level n=1 contains 2 electrons.
Second primary level n=2 contains 8 electrons.

Third primary level n=3 contains 2 electrons.

Exercise 1 -8 : What is the number of electrons in each primary energy level
for these electrons ;He , 7N .

Solution
2He 1s? First primary level n=1 contains 2 electrons.

7N 1s? 2s% 2p3
First primary level n=1 contains 2 electrons.

Second primary level n=2 contains 5 electrons.
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%+ Lewis Order (Lewis Symbol)
Lewis's symbol depends of the number of electrons on the last shell (external energy level)
which is called valence shell.
Lewis symbol: The symbol of the chemical element is written surrounded by dots, each dot
represents one electron, two close dots represent a pair of electrons.
These dots are distributed in four directions in such a way that it has two, dots on the right
and two on the left, two dots above and two dots below.
G 4y ) gl Ul
JgélSﬂ\ )T "Auﬁgﬂb (@J\A'.“ 43Ual ‘533“.4) A dﬂﬂ\u-b 52 5 gall il g ISV s u.b o gl ey daley
O Lang (DRSO i il ¢ Tl g U g ) i Al S ¢ Jalily Unlaa i (laasSl puaind) ) 1 urs! S
oS ikl ¢ L) to ) g Cppay Ao ouilall o g giat A% jhay cilalad) day ) B Jaldil o 38 a6 Al ¢ il g fSY)
. olia) (ylilads g
Example 1 —7: Write Lewis symbol for the following : 1Mg , 10Ne , sB, 1H, 14Si
12Mg , 10Ne , 5B, 1H 4 puabiadl (g cis) 1 7 — 1 Jla

Element Element order Electrons in the Lewis symbol
outer energy level
1H 1s! 1 . H
5B 1s? 2s% 2pt 3 . B
10Ne 152 ZS2 ZEG 8 . .N.e .
12Mg 1s? 2s% 2p® 3s2 2 .Mg.
14Si 1s? 2s? 2p°® 3s* 3p? 4 S

Exercise 1 — 9: Write Lewis symbol of the following element ? 20Ca , 1sAr , 13Al.

Element Element order Electrons in the Lewis symbol
outer energy level

13Al 1s? 2s? 2p°® 352 3p’ 3 . Al .

18 Ar 1s? 2s?2p® 3s? 3p° 8 * Ar:
20Ca 1s? 2s2 2p® 3s? 3p® 4s? 2 .Ca.

A Gatud Y Ldie (R (Mg elibial Ja¥ 2 ella¥ agls Uilan) (R (eligh Al s Laga daliS Jual

\G)
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Example 1 — 8: An atom, the electrons of which are ordered as follows. 1s* 2s* 2p*

1- What is the total number of electrons in this atom?
2- What is the atomic number ?
3- How many secondary energy level filled with electrons?
4- What is the number of single electron?
5- Write Lewis symbol for this atom?
1152252 2p% (VIS g SN b A5 e pale 501 8 — 1 JUe
¢ painll 5,3 amll e - 2 M) oda B cilig s ase La -1
fdagajall e cligAsN) dae La - 4 Selig ASVL Be glaal) 4 il 48Ul il giasa 228 La - 3
5,40 odgd Gua gl Jay S) - 5
Solution
1. The number of electrons are 8.

3. The number of secondary levels filled with electrons is only two.

1s 2s
11 11
4. It is noted that the number of unpaired electrons are two only.
2p?
1M1 ] 1 1
o0
S . Lewis symbol is e symbol ®
o0

kkkkkkkkkkkkkkkkkkkkkkhkhkkkkkkkkkkkkkkkkhhkkkkkkkkkkkkkkkkkkhkkkkkkkkkkkkkkkkkkkkkikk

Exercise 1 — 10 : If atomic number of an element is 6 :
1. Write it’s electron configuration .

2 . How many secondary energy level filled with electrons .
3 . What is the number of single electrons .
4

. Write Lewis symbol for this atom ?

Solution
1. 1s?2s%2p?
1s2 252
2. Two 10 10
2p?
3. the number of single electrons are two only. 1 1
4 . Lewis symbol is « symbol *

0 -q,\ .
f\?ﬁ;f Atomic Structure For Matter Ch. 1
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% PERIODIC TABLE
Q : define the periodic table ?
The periodic table is considered the most important tool for those who study chemistry .

o sl O g ) il Y B1aT (g gall Jgand) yung
Q: The periodic table is consider the most important tool for those who study chemistry, why?
Ans:

It is useful in predicting and understanding the physical and chemical properties of
elements . Once you know the physical and chemical properties of an element you can
predict, to a large extent the properties of other elements in the same group or period.
i d8luasSdlg ASUnAl pallasdl ddyxe 3yesd . [gagdy noliall dslusslly AsLndll palbasdl §uul § dudd

8390 51 e goomall s 3 6351 poliall pasliase (S v J) el eliSie) elo
Note: The order of the elements is named horizontally called the period and the
arrangement of the elements vertically called group the periodic table contains eight
groups and seven periods .
1 ol ) (s sinn g8 el S0 sa9a ISy palial) i fig @l gally S (B8 ISy ualial) G i 1 Al
L 9d faag ) Gl
¢ Classification Of Elements In The Periodic Table According To Electron Configuration
A9 i Y a5 9l Jgaal) B jualinl) Ciiiual
Electrons play an important part in determining physical and chemical properties of an
element, especially those electrons in the outer energy levels, known as valence electrons.

Periodic Table of the Elements

Atomic Number —=

13
Al ~— Symbol H e
13 16 17 Lo

z
na Name — Aluminium
26982
Electrans per shell —»

~— Atomic Weight

of matter (color of name) egory ligid (color of background)

GAS LIQUID SOLID UNKNOWN = Alkali matals = Lanthanides Metalloids Unknawn chemical properties
Alkaline earth metals Actinides. Reactive nanmetals

Tr Post. it

Magnesivm & 7 8 ?
viB vie viie vie
24 25 26

Cr Mn Fe 60

Chromium Mangenese tran Cobatt
4 vam0as ssans susia
Py 2305 ]

Vi

\4

5

B
23
Vanadium

Savars arenel
foricky )
@ az a3 an a5
Higbium Molybdenum  Technetium Ruthenium Rhodium
vavauar X i s
Zamarn 283881 2emna 26w 2

Actinides
Radium Dubnium  Seaborgum  Bohrum  Hassium




Q : On what basis was the periodic table divided into four blocks?
Elements can be divided into four blocks, according to the types of the secondary level with
which the electron configuration of the elements ends with s ,p, d , f as follow :

s -Block Elements
They are elements on the far left of the periodic table including groups IA and IIA ,whose
electron configuration ends with s ,except for helium (He) ,it is added to the noble elements
at the far right.

Group I4 includes elements whose last secondary energy levels have one electron. Group
IIA it includes elements whose last secondary energy level have two electrons.

i o N9 ¢ HA 3 1A Oiie ganall dlld (B Lay g 9al) Jgaall Jluay oaall ali Y pualial) Ay 0 s sl pualic

Al aliall JA As ganall Gpanaii | Cpaanll bl B ALl pualiad) ) Aldl) o ¢ (He) aspbigd) sliials ¢ § = A9 58Y)

Algfiua AT ggiad palis o Jaidd g 1A 4e sanal) Ll ¢ 2alg g8l o Ay gilil) gl il fia AT (g g
L Al e 4 gl Lgils

p-Block Elements

These elements are located on the right side of the periodic table, whose electron

configuration ends with ( p ) and include six groups, the first five of which are (llLIA, IV A,

VA, VIA ,LVIIA) and the last group on the far right of the periodic table (group VIIIA or

group zero), it is called the noble gases group.

Elements partly filled with electrons at the secondary shells (s) and (p), and noble

elements are called (represented elements).

Other names are used for other groups like :
Called IA group alkaline metals
} e ) 8 A

o a9 P = (A9 A Al (gl ) ¢ gual) Jgaad) (G quilad) o pualinl) o2 22 g8 p_ gl palic

)09 Jsaad) Cay bl B 5 AN Ao garall g (IITA«TVA: VA VIAWVIIA) b e puad Jsl ¢ Cle gana

Alil) @l ) A gana oy ¢ (i A garall o VITTA 4 garall

¢ (Aiaa) palially) Aluill palinl) Wiy ¢ p g5 gl ABY) B il SV i e 35 glaall jualind) cand

salinll ja) pan Ao o AN Ama lpand (3l

il glgl) ands (VITA) 330 g A tal) A 30 ) AN aci® [TA 3 4a30 |, ((Aaslil) 3N ) o (TA) B el oand
d-Block Elements

These are metal elements whose electron configuration ends with ( s )and ( d ), they are
called transition elements or ( d ) block elements, they are located at the centre of the
periodic table .

gl rolis ol AEBYI polialy soliall 00 (pud ¢ d 952 J9ASIY gy (R dodas polis (p: d sl alic
$9V! Jguerd! Jawwg (§ oliall ol 2l ¢ d
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f-Block Elements

These elements are located at the bottom of the periodic table whose electron
configuration ends with (f) and called the inner transition elements including 14 groups
belonging to sixth and seventh periods.

iy ¢ F g A (s ghenally (9 AV Al 5 (g (s A) (g9al Jaadl Jiud (B pealind) odn 2a g f gl jualic
Al g Ausbaal) oy ) ) AT Ao gana 14 (panii g ¢ Aglalal LGN jualinl)

s-block
1A p-block B
~1s] oa _ A aA sA 6aA 7a |15™
I d-block 2P .
<— 35— 38 4B SB 6B 7B —— 88 —— 1B 2B 3p
—-— ] 5 —| 3d - a4p
-— 55— gd S5p
- 58S - 5d 6p
-— 5 - b6d -
~block
- af >
- 5f -

Finding Period And Group Number Of Any Element In Group A
To find number of period and group for group A, the following steps hold be followed :
1. Write the electron configuration of the element .

2. The number of the period is the highest number of the (n), which the electron
configuration of the element ends .

3. The number of the group can be found as follows:

a. If the electron configuration ends with (s), thus the number of electrons in this level is
the number of the group .

b. If the electron configuration ends with the (p), thus the number of electrons at this level
as well as the secondary levels in the primary level which fills before it represents the
number of the group .

c. If the total number of electrons is 8 ,then it means that this element is in the noble gases
group, except for helium, the last energy level of it ends with s and contain two electrons
only .
Ads saaall (B pais V5 a3l g 8l ad) dlal
o painll g SV qui Al A il Mg n dad) el ga Bogall 4B, 2, jualall g Y Gt A GiS) 1
Db LS de ganall g ) sl (S .3
As ganall aB) b (g ginal) 130 (A g Y a3 M <8 (A g RSV a5 gl 1Y) L
Al Slay o) AN (5 shnall (B Ay gIA il ghaal) LIS 5 (5 ghnall 13 B g SSY) 23S (M ((p) = 9ASY) Gu S gl 1) L
s ganal) ad 5 Jiay
¢ psaligd) s LA ¢ ALl S Ao gana B 393 e pualndl 13 O ry 13g ¢ 8 Cilig KUY Maa¥) sl (S 13 7
Lt i g il o (g gingg s o Al LAY A8l (g gla gL
. 1O G Laa il
Jl doge ww} LS (i) S AN a8 Jlay 5 al B, A
(I AL giin arans ) AN e ) SR B B g gall g S dae iy B a3l A8, B
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Example 1 -9: What are the period and group for the following elements:
19K, 10N e, 17Cl, 30
19K , 10Ne , 17C1, 80 4N sualiall (pa JS Lo ady A 5 a3l 95 5l Laz 9 — 1 Jlia

Solution
30 = 1s% 2s? 2p* second period , group (6)

17Cl = 1s? 2s% 2p® 3s? 3p° third period , group (7)
10Ne = 1s? 2s? 2p°® second period , (zero) group or (8) group

10K = 1s?2s? 2p® 3s? 3p® 4s' fourth periodic, first group

Exercise 1-11: What are the period and group for the following elements: 13Al , 6C , 4Be

Solution
4Be = 1s? 2s? 2™ period / group (2 A)
6C = 1s% 2s% 2p? 2™ period / group (4A)
13Al = 1s? 2s% 2p® 3s? 3p!? 371 period / group (3A)

Example 1 -10: What is the common property between the locations of the
following elements in the periodic table? 1,Mg, 11Na, sLi
Sl Joaadl B A jualindl a8l ga Cy AS jidial) Apaldd) & La: 10 — 1 Jle

Solution
sli 15228t group (1A) / 2™ period
11Na  1s%2s? 2 3s? group (1A) / 3™ period
12Mg 152 252 2p® 3s2 group (2A) / 3" period

According to the above, the common property between Li and Na is

A Ba 3 o Banly 8 a5 B (S s Lagd) Na g Li o AS il Aual)
LAY o5 A SAA\JSJJJ‘;AQISMWJ\ Mg 5 Na (e 4S i) daldll

Create your own happiness and don't wait for it from anyone else.
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Example 1 -11: What is the common property between the locations of the
following elements in the periodic table? sBe, sB ,7N
Sl Joaadl B A yualindl a8l ga (y AS jidial) dpaldd) & La: 11 — 1 Jla
Solution
sBe  1s22s? group (2A) / 2™? period
5B 1s22s2 2p! group (3A) / 2™¢ period
N  1s22s?2 2p* group (5A) / 2™ period

A0 B gal) A g Bas) g8 90 B jualiad) oda & jidS
4l 3 ya 30 (8 2k Be palisl) eaind sal) B CALAS LSl
_M&WJA‘}S\@@;\QN%Jﬂ‘ﬂh\m‘Sﬁj‘@&BogJy\mj

Exercise 1-12 : What is the common property between the locations of the
following elements in the periodic table? 1sP , 6C , 14Si

5093l Jgaad) (& LI jualind) aB) ga o S idial) dpald) (& La s 11 — 1 Jla
Solution
6C 1s2 252 2p? group (4) / 2™ period
1aSi 152 2s? 2p® 35?2 3p? group (4) / 3™ period
1sP 15?2 2s? 2p°® 3s? 3p3 group (5) / 3" period

The common property between is(P) and ( Si) is in the same period 3™

Periodic properties :

The physical and chemical characteristics of the elements in the groups and periods of the
periodic table vary according to their atomic radius, ionization energy ,electron affinity and
electronegativity.

W kb Ciuall 1885 (g 5 sal) Jgdndl <l 0 pa) b pabiadl duibeasll g Ayl 3udl) (ailuadd) GilIAS 1 4y ) gal) ailadl)
Aol g gl g i g V) AN g i) AU g (g A
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Atomic Radius

The atomic radius can be defined as: "Half of the minimum distance between two identical
and chemically-combined nuclei of the element ".

GilaasS (piaada g Caibllaia () o3 (o Ll Adleaall Ciual™ 14d] o (A0 HhdY Chual iy /3 5 ) i) Ciual
L BUAN aaa daay (oAl Chual ;AL

1. The radius of the elements in one period decreases as we move from left to right , as

their atomic numbers increase . “ Why “
Because the attraction energy between the electrons within one main level and the
positive charge of the nucleus increases with increasing in the number of electrons in it.
" e M Ul Bali o) Canl) A Jlewd) (e Ugad) LalS all) Ciiad J85 Bas gl 35l A @
L g SV aae Baly 5 e 81 il A gl Ainiil) e ) o) (i SN) (5 gnall (pauda g SSIY) Ch culad) A8 003 35: asedd)
2. In the one group the elements radius increases as we move from top to bottom in the

periodic table, as their atomic numbers increase .“ Why “

Ladic 3033 ARIEY) e (Y o oal) Jgaall (& Jiud ) e ¢ LS ol LalS jualind) jlab Ciual 3133y ,3aa) gl) 3 a3
g ASY) 23 3L ) e s A Axad) Al
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Example 1- 12 : Arrange the following elements according to increasing in their

atomic radius. oF , ¢C, 30, 3Li

Solution:
. 291
sLi 1s°2s P . ‘
2y m 22 raliall (g AN it ) AUS G J)ged) Jad
¢C 1s*2s*2p Bl g 590 al Ban) g ya) B ualiall Ja 48 gl

3O  1s%2s? 2p*
oF 1s%2s22p°
Notice that all the elements in the same period ( 2 ), and the atomic radius
decrease when atomic number increase , so the arrangement of elements will be
as follow 3Li >6C >80 >9F
Increasing radius

.éJﬁ\A.\d\ﬁél,jj&aéJM\@@Aﬁ\J&JSh\ﬂ\3)343\&3.@&\3)343\@@ JMLM\@A@(J\EAW

Fekkddn

Exercise 1-13: Arrange the following elements according to increasing in their
atomic radius. 20Ca , 12Mg ,4Be

Solution:

20Ca 152 2s% 2p® 3s? 3p° 4s?

12Mg  1s? 2s? 2p® 3s?

sBe  1s?2¢?

Notice that all the elements in the same group ( 2 ), and the atomic radius
increase when atomic number increase , so the arrangement of elements will be

as follow 20Ca >12,Mg >4Be
EE——

Increasing radius —

\G)
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lonization Energy :

lonization Energy is defined as : "The amount of energy required to remove one electron
from the outer energy level of a gaseous atom "

As in the ionization of Sodium atom Na 4 +ionization energy —> Nat + e~

" Al Bl Aa LAY A8UaY) (g gl Cpa dal g 9K A Y A gllaal) ABUAY laBa Wi e ol A8 i S r il A8

psadguall 33 ol A Las

1. In the same group from top to bottom , as the atomic number becomes greater the
ionization energy of an element decreases, ‘why “.

the reason, the outer shell's electrons stay away from the nucleus which in turn, increases

the tendency of the atom to lose one of the electrons

QA o) g qumadl g ¢ Lo guaind i) A8l Ji3 g 30 aaad) 303 Ladie o) JAaY) ) oY) cpe JEIY) Ao Baa) gl) B a3l B
il g STy ABAS1 5 Jaa Bl ) 0 s 539 Laa 815l (i Basmy B L A CIDAN cilig 5SY) of b

2. In the same period the ionization energies increase as the atomic number of an element

increases, “why” .

Because of the increase in the positive charge of the nucleus and the increased of the
electrons in the same main level of energy. The attraction energy to attract the electron by
the positive charges of the nucleus becomes greater

il g S Bal g B il Ay gal) Al 8 BaL 3 Guaes puaiall (5 A1) dad) 3L ae (o) ABUa 318 35 ¢ Baa) gl) B gal)
B oAl A gal) ciliail) ddaca) gy ¢y 9 ASIY) udad Qdad) A8l 2435 4SRN i ) (5 gaall (i B
Note : There is an exception to this :

If an atom has a secondary saturated shell such as (ns?) or half saturated shell such as
(np3), its ionization energy is greater than the ionization energy of the following atom.

: Bl odg) bl Sl @ dasHe
00 25T 0585 g2 Aol (i A8 08 ¢(np?) e gordion s M 9f (n?) Jie uedion 5936 IS 8,00 0613
AJWI Byl ol 3
*Q : Why 7N which has greater ionization energy than the ionization energy of sO ?
Ans: 7N= 1s? 2s? 2p? 80 = 1s? 252 2p*
Because ,Nitrogen has a half-filled outer shell, so its ionization energy is higher than oxygen.
Why Noble gases do not lose electrons easily ?
Ans :Because have the greatest ionization energy .
€30 il A8a a Sl AN Gl A8 ; e
o Sh o) ABUa ) 930 asiia il 7N (g 3N DA Y ol s
Lol A8 ) S g s il gad) AT gy il g SV ALl < ) aBERY ¢ Jle
%)
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Electron affinity :

"The amount of energy released when a neutral gaseous atom acquires one electron" As in
fluoride atom: F+e™ = F~ +energy

DFRaII B33 § LS "y g ASII Al Alordl (§ B3 iS5 Losis By okl ABUall duaS™: duig ASIYI daIYI
1. In the one period the electron affinity of the elements increases as the atomic number
increases .
2. In the one group the electron affinity of the elements decrease as the atomic number
increases. “ Why “
Because ,the bigger the atomic number of an element, the more difficult it is for the
element to acquire an electron.
3 .Nobel elements are known to have the lowest electron affinity “ why “,
because it is very hard to add electrons to them.
Q: Why Noble elements are the least elements that have an Electron affinity?
Lo oA aaad) Ba gy i gal) B pualiall 43 g SSY) AN 1335 |
Mdle 1 oA aad) Bl aa Ban o) B el B jealiall Ay g SSIY) ARNY) JE3 | 2
Q9 e Jpanl) painl) o caall (e S LS ¢ puS) aiad (g A dul) OIS LalS ASY Gy
L) g S Al o ol cpa A3y 1 Sl 11 Ay g st AR Lgd AN pualial) JB) ALl jualial) yiad 3

Electronegativity The tendency of an atom to attract bonded electrons towards itself in any
chemical compound .
s S e (o) (B LA gad pualil) g S i (e B BB Ledly Al gl il

1. In one period electronegativity increases as the atomic number increase .

3. The noble gases, they are considered exceptional because
some of them do no combine with others to make compounds.
Note: the noble gases which have the tendency to make compounds, tend to have a very
high electronegativity.
PO X P PR SR VIS RS § ST |
oA 20 a4 ) pa Al g Sl S a3 (A2
S pal) (985 Y \gudany (Y ALl pfiad g8 ¢ ALl i Jd) | 3
i Tle Al 58 W 01585 O () B ¢ i sl (55 e gl (A0 Al il JAY) ; Aiadla

Note : Fluoride has the greatest electronegativity and is given number (4) as a measure for

.dﬁy\}a&J\&A#wgﬁSétheéﬁug .Z\,'\:\IMJJQS.\SWI.;\KS(4)@§JM&$!33s@uj)@&#ﬁiﬂ)ﬂ\::\.E;ﬂ-n
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Metallic and nonmetal properties:

L3019 d3Aall ol gl
1. In one period the metal properties are reduced and the non-metallic properties increase
by increasing the atomic number.

oo AN 3aad) Bl 3 A 31U () A1 318 359 A 38N (el gAY JES Bas gl B gl B

2. In one group the metal properties increase and the non-metallic properties decrease by
increasing the atomic number.

L AN aad) Baly 3 4 31N (el A0 S g Ay AN Gl gA) 30335 Bas) g1 B e 31 (B

Q :How metallic and nonmetallic properties are classified of the elements in the second
period?

408N (ol i) p gl sl g o sl iy AN B pall BT 2 ) sad)

18 oLl el i ¢ sl g gL AL L
Ao S (el i) el Eua gl g CanS Y1 9 (i g Al g 0 g SIS B ) pualie Ay Al al .

Q : How metal and nonmetallic properties are classified of the elements in the groups ?
1. All the elements in Group IA and Group IIA are metals.

2 . The elements in Group VIA and Group VIIA are nonmetals.

3. The elements in the rest of the groups are not of the same type.
For example:

a. Nitrogen in Group VA shows nonmetallic properties .

b . Antimony and arsenic show metalloid properties.

¢ . Bismuth is the last element in group V and it shows metallic properties.

¢ ﬁy\gﬁw@ﬁM\jaﬂﬂ\ o) ) 7l S ¢ J) e

%\%’L e o eals ST

G
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Q : How metal and nonmetallic properties are classified of the elements in the periods ?

—

Ans : 1. The first period (hydrogen & helium) are nonmetals.
2. In the following four periods, there is a gradual change from metallic to nonmetallic

properties :

4 . The seventh period includes only metals .

5. Transitional elements, Lanthanides and actinides ( which are internal transitional

Periodic property With increasing atomic number

Atomic radius + increase decrease -
metal properties + increase decrease -
lonization energy — decrease increase +
Electronegativity — decrease increase +
Electron affinity — decrease increase +
Metalloid Properties — decrease increase +

W jskas Ja Tl el s die S Y bl Talleg Lajd ¢ A0y 5ad) g Aail) cillaall) Gl (e aial
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Chapter Questions 1

Q 1: Choose that is correct from the following :

1. The most stable electron is that located in :

a . Fourth primary energy level . b . Third primary energy level .

1 5 sl 09K ga 1) i) ASY) g SSNY - 1
N i) ABUAY (6 gia - G i ) ABUAY (g gia - @l ) i ) ABUAY (5 ga -

ER R R R R R R R R R R R R R R

2 . Which one of the following energy levels has more electrons :
a. First primary level . b . Second primary level. c. Third primary level . @

198 A il gl (e g SN (e ESH 03 o (oo gl 63 (pmai 1) ABLY) (g gla - 2
D o ) AR (5 gl - LA i 1) ABUL) (g a9 (i ) ABUY) (5 gasa -

kkkkkkkkkkkkkkkkkkkkhkhkkkkhhkkkkkkkkkkkkkkkkkkkkkk

3 . Maximum how many electrons are there in primary energy level(n=2)?

a. 32 electrons . b. 18 electrons. c. 8 electrons.

:bJ‘ﬁAQUJJﬁY‘QAJ&M‘uJGéJSH (n:Z)g.'tm\w‘)ﬂuwhsﬂw_?,

L -8 (¢ L9 -18 (<@ 948 —32 (1
kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk
4 . What is the number of orbital of ( f ) sublevel .
a. 3orbitals. b. 7 orbitals. c. 5 orbitals. @
Jlaosl -5 (2 WJhwosl -7 (@ dheugl-3 (1 fio st Bl g gia B L Y 2 ale— 4
kkkkkkkkkkhkkkhkkkkkkkkkkkhkkkkkkkkkkkkkkkkkkkkkkk
5. Which of the following configuration is correct for d sublevel which has 6

electrons according to Hund’s Rule ?

a M ] e[ cMf ] G

oA 3o 18 Cann gt i Sy clig Sl o (d ) sSUl A8l (5 giwa B - 5

kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkhkkkkkkkx

6 . The third main energy level contains a number of orbitals :

a. 4 orbitals . b. 9 orbitals . c. 16 orbitals . @

Slmosh - 16 (7. Jiusl -9 (@ Jhugi-4 (1 o8 Yl oY) (e a3 o g ging G i ) LB (5 gisa - 6

7 . Electron configuration of one elements is as follows : 1s? 2s? 2p3 . What is the

atomic number of this element? a.5 b.4 c.7 M
Jm.'uﬂéJ:ﬁ\ Aand) 8 1A 152 262 2p3 : gs’\zlsi.usmiiéw\ QLJJ"MGJ.\S guagi\g)ﬂ\ c,\'.ﬁﬂJaAbSJM-7
7- ¢ 4-< 5 - o484
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8 . Electronic arrangement of Neon element :
a.1s22s?2p® b . 152 252 2p® 3s! c. 152 252 2p" 352 @

R R R S R R R R R T

9. In the periodic table the elements of block d are located :
a. Below the periodic table . b . On right of the periodic table .

c . Middle of the periodic table . M

kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk

10. In the periodic table the elements that assemble the right of the periodic :

a. Block p elements b. Block f elements c. Block s elements
D ol Jsaad) Gaan gaal () ualind) (5 )9l Jgaad) 44 - 10
SA‘JJSQJJAL'\G-G fdoh walic - @ pcﬂj.)}au&-s

kkkkkkkkkkkkkkkkkkkkhkkkkkkhkkkkkkkkkkkkkkkkkkkkkk

11 . Halogens are the elements of the group

a. 1A b. VIIA c.VIIA @

kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk
12 . What is the electron configuration of an element which ends with 3p3?
a.1s>2p°3p® b. 1s? 2s® 2p® 352 3p3 c.1s%2s% 2p® 3p3 M
kkkkkkkkkkkkkkhkkkkkkkkhkhkkhkkkkkkkkkkkkkkkkkkkkkk
13 . The discovery of the nucleus of the element is attributed to the scientist :
a. Rutherford b . Bohr c.Thomson. m
kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkx

14 . Atom elements ends with electronic level 3s! atomic number of this element

is: a. 8 b.13 c.11 @
11 (g 13 (@ 8() 198 sainllIdgd 4 3008 361 5 ghually g ) L 5 45D puaic 53 - 14

kkkkkkkkkkkkkkkkkkkkkkhkkkhkkkkkkkkkkkkkkkkkikkikkk

15 . The amount of energy required to remove one electron from the outer energy

level of a gaseous atom is called :
a. lonization energy . b . Electronegativity. c . Electron affinity . @

kkkkkkkkkkkkkkkkhkkkkkkkkkkhkkkkkkkkkkkkkkkkkkkkkk

16 . An atom of an element ends with electronic order in secondary level 2p®,
what it’s group and period.
a. Fifth group , second period . b. Second group , fifth period .
c. Seventh group ,second period . @
B g8 a3 A el AdB I 2p5 (5 eIl (g ghenally (9 AN Lgal 5 (gl pals 33 - 16
AN B gal) cAadliadl Bpal (7 LAwaldld) B gall ALEEN B a3l (@ AN B gl ¢ Asaldd) 3 a3l (|

G
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17 . An element in the fifth group and the third period, the final secondary energy

levelis:  a.3p° b. 5p3 c. 3p3 M

3p3(z 5p3 (<« 3p° (i:ﬁﬂ)ﬁ?\éﬁ&\ﬁ&l\G\g’mglﬁﬁl&\b\gﬁb@&\ﬁy}\é@m-17

R R R S R R R R R R T

18 . Which of the following elements has highest electronegativity ?

a. Fluorine. b . Chlorine. c.Bromine. @

R R R R R T R S

19 . The radius of elements increases within same period as :

a. it has less atomic number . b. it has larger atomic number .
c.as we move from left to right in same periodic table . @
Lo e 3§ LS LA Lase JB Lals () sbaa gl 35l Crana yualinll jhad Cial 3143 - 19

csosal) S a3 5 gl 50l B cpadd) ) led) (ha Uigadl WS (

kkkkkkkkkkkhkkkkkkkkkkhkkkkkhkkkkkkhhkkkkkkkkikkkkk

20 .Which of the following is true for the Lewis structure of Argon (1sAr) element ?

a. Ar. b PArT o L Ar. M

kkkkkkkkkkkkhkkhkkkkkkkkkkkkkkkhkhkkkkkkkkkkkkkkkk

Q2 : Explain Rutherford’s atomic model and why his model failed ?

R R R R R T R R T

Q 3 : Write briefly about :

1. lonization energy .

Ans : The amount of energy required to remove one electro from the outer energy

level of a gaseous atom.

2 . There is no electronic repel in same orbital . page: “ 7"
3. Thomson atomic model . page: “1“
4 . Secondary energy levels . page: = “5*"“

5 . Electronegativity
Ans : The tendency of an atom to attract bonded electrons towards itself in any chemical

compound .

: - G
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Q4 :Two elements 2Mg and 165

1. Write the electronic configuration for them indicating the secondary energy levels .
2 . Period and group of each .

3 .What is common between these two elements in their location in the periodic table ?

4. Lewis order for both of them ?

Ans:1.
12Mg  1s? 2s? 2p® 3s? 165  1s? 2s%2p®3s? 3p?
3 [
4 352 |1 a | 32 11
© [J]
E 6 ‘G 6
g 20° [, fL T £l 2 11l [
'&>° 2 %o 2 'n
qc) 2s 1L u=.| 2s
- 1s? |1} 1s? 1

2. Mg group (2A) / 3" period
165 group (6) / 3" period

4. Lewis:
: S g -Mg.
16S9 12Mg Ol ais [ 4
Lagia JS 3 yaj98 98 - 2 A ) ABUal) il glosa 7 Lo Lagd (A9 SN i 3 iS) - 1
Lagia S8 gl i i - 4 ozl Jgaall B Lagad ga (A (i mainl) (it (o ¢ jidial) ) e - 3
Q 5 : Electron configuration for fluorine is 1s2 252 2p°
1. What is the atomic number for fluorine . Ans: 9

2 .What is the number of secondary energy levels that full with electrons ,and
named it.

Ans:“2 “ 12 1] 252 1

3. What is the number of un paired electrons in fluorine atom. Ans:1
152 2s22p5 Lol paiad g 5N Gui 1) / 50
oA Lag il KL Bp glaall 4 gilil) A8Ua) Clly gina 238 L =2, olill o ) aaalila -
,J‘gm\ SJS‘“’A;\@J.\}A\J‘.}.& QUJ)&Y‘ A -3

&
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Q 6 : Arrange the element by decreasing in their atomicsize: He , i10Ne , 1sAr

Solution:  ;He 1s?
1oNe 1s? 2s?2p®
18Ar  1s? 2s?22p°® 3s? 3p®

follow 18Ar > 10Ne >;He
E——

All elements are from the same group. group (8) In one group the volume decreasing with
the atomic number decreasing
2He s 10Ne 9 13Ar p ol Lpaaa lall s ualind) Gl [ 6m

R R T R R R R R R R

Q 7 : What is the common thing between the following elements :
®:s3Li , 1H @ : 13Al , 1Cl

Solution : @ : sLi 1s?2s! H 1s!

@: 13Al1 1s?2s%2p° 3s? 3p!
17C1  1s% 282 2p% 3s2 3p3

17Cl , 13Al — 2 sl ANEH 31 AN yaliad) cp & jidial) ﬂ;ﬂm‘ L[ 7

kkkkkkkkkhkkkkkkkkkkhhkkkkkkkkkkkkkkkkkkkkkkkkkkkk
Q 8 : Name the period and group for each element : 1sAr , 11Na
Ans : 18Ar 152 2s22p°® 352 3p°® group (8) / 3" period

11Na 1s% 2s%2p® 3s? group (1A) / 3™ period
*kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkx

Q9 : Write Lewis symbol for each of the following : 16S , 5B

Ans: sB 1s%2s?2p! . B.
165 1s% 2s%2p® 352 3p? : S

&
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Q 10 : Which elements are called noble gases in the periodic table and what is most

important characteristic of these elements ?
Answer / The elements that fall in the group zero (eighth)
1. Its main energy levels are filled with electrons, it is stable, un active .
2 - It has the highest ionizing energy because it does not lose electrons easily.
3 - It has the least electronic familiarity because it is difficult to add electrons to it.
L aliad) o2a LHM:\*ABPMLAJ o djé@i\‘éjwé\j&uﬁ.ﬁﬁ&ﬂ ¢) [ 100+
((Adalll) ) yhea 3 a3l B &l AN yualindl & [ o) g
L Adlad 8 b jEle il g SV diliaa Led A ) ABUAY) il glsa — 1
o A gy Ll g ) MRERY LY (i ABL o) Ll — 2
L L il g sl ABLal Ay gruall (e ASY A g i AN 81 Lt — 3

kkkkkkkkkkkkkkkkkkkkkkkkkkkhkkkhkkhhkkkhkkkhkkkkkkk

Q 11 : How does element blocks in the periodic table are arrange , and what it’s position ?
Ans : Elements can be divided into four blocks , according to the type of the
secondary level with which the electron configuration of the element ends .

1:s- Block Elements : They are elements on the far left of the periodic table.

2 : p-Block Elements: Located on the right side of the periodic .

3 : d-Block Elements : At the center of the periodic table.

4 : f-Block Elements :Located at the bottom of the periodic table .

L2 5a (g sl Jgaadl (B pualiadl ™ IS g aalaa™ Cilaand qus 5 o (S [ 11

kkkkkkkkkkkkhkkhkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk

Q 12 : How many secondary levels and orbitals and electrons in each in each of primary

energy level ( second, third ).

primary level No. of secondary levels No. of orbitals No. of electrons
Second Two:s,p Four orbitals 8 electrons
Third Three:s,p,d nine orbitals 18 electrons

(D () ARy i 5 n IS g g AT il g I g UL 5 g 9 A 53D iy ganal) 238 e ] 12
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Q 13 : Answer the following question according to 17Cl and 11Na ?

. Write electron configuration at them .

. Show Lewis structure .

. Show primary and secondary energy levels .

. Write number of unpaired electrons .

. Number of electrons for each primary energy level around each nucleus .

. Number of secondary energy level that are filled with electrons .

. Period and group for each atom and what is the common characteristic between them .

11Na  1s? 2s? 2p® 3s?

@\IC’AW-&WNH

17Cl  1s? 252 2p® 352 3p°

®@ . Lewis structure Y .l :

® . Primary and secondary energy levels .

Primar secondar
8 g y “ Na “ § g y
[72]
w 3 @3
g § 3s IZ' g § 3s IZ'
£ 2|, [l 2e{t [T | £ g ||y L]
£ ||, .M
] 1s ] 2s
: : |,
1s
Primary secondary
dep el § 23
© S © =
25 |[3s [1] st [0 [1] EAECT
<5 £ 2
% < 2s [1L] 2e[1 |1 111 == || 2[4 [1L 11 ]
-l M
| = sl
@ . Sodium: 1 electronin 3s Chlorine : 1 electronin 3p
® . Sodium 2,8 ,1 Chlorine 2, 8 , 7
® . Sodium three 1s,2s,2p Chlorine four 1s,2s,2p, 3s
@ . Sodium : group (1), 3 ™ period Chlorine : group 7 , 3 ™ period

117Cl s11Na Ol<is [ 130
wrais JU (g AN ot Al i) - 1
Lagia JS gl ey -2
B3 IS Ay 11 g & 93N ABUY) iy gna 7 45 - 3
B3 S35 Jga (ua ) Al (5 glana JS (B cilig SN 2 - 4
L83 JSh el g ISV Be glaal) 4 ool dBUaY) il glaa 3 - 6 5,3 U<t da gajall b clig SN aae - 5
Lagin & i) 9‘;&3\ Cragd S8 a398, 98 -7

\G)

%‘\’ﬂ@/ oo o Sraie ST bg. 32 Spmals by S LS (G2




2 Gl
ér‘"g?ls}f Atomic Structure For Matter Ch. 1
M TR

_' Jalin Nady Al-Jememi

D &
D

Q14: How metal and nonmetallic properties are classified in for each ( second period , fifth group ).
Ans : Second period : Lithium and beryllium metals, boron semiconductors, carbon, nitrogen,
oxygen and fluorine nonmetals , neon is a noble element
Group Five: Nitrogen, phosphorus, nonmetals , arsenic and antimony semimetals, bismuth
metal .

o (Besaldd) 3 pa 301 (AL B gall) (B 4 080U g 4y Al el gAY g A S [ 14
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Thlrd CIaSS Chapter Two
Groups 1A & IIA

SODIUM

Sodium is found in the ocean, but the
pure metal reacts violently with water.
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ELEMENTS IN GROUP 1 & GROUP 2
1. Elements in group IA and group 114 are found on the left side of the periodic table.

2. The first group IA consists of the alkali metals: Lithium (Li), Sodium (Na), Potassium (K),
Rubidium (Rb), Cesium (Cs) and Francium (Fr).
Francium is the only element in this group, which is prepared industrially.
3. Group IIA consists of the alkali earth metals: Beryllium (Be), Magnesium (M g), Calcium
(Ca), Strontium (S7), Barium (Ba) and Radium (Ra).
Note : These elements are arranged according to the increase in their atomic numbers.
L9 Jgaadl cra ) Ciphall B AEN g GV (o pa ) ualis adi ]

(K ) posmibigdl 5 (Na ) pgsnall 5 (Li) posalll iy (45080 I3 ) 2 TA (A 5030 jualie (2552
Lebia pdaay 52l 3 el 0 (2 aa gl Gl & AN 18 9 (Fr ) pusedl Al (Cs ) pseeadls (Rb ) posin Mg

(Ca) pssallsll g (M) pgsssitall g (Be ) ool sall aucaid (4 5181 4y 51 i 318) TTA Alil) 8 a3 jualic |3
. (Ra) psi iy (Ba) pszubally (Sr) pssi g sinadl g

A alae 8 Bab sl Bh g jualiad) 02 g 5 Ay 1 Adiadla

Q: What are the General properties of the elements of the first and second groups?

Aoty J oVl (y eyl solind daladl eslasall Pl Ul
1. The elements of these two groups have low electronegativity and low ionization energy.
2. The outer shells of all the elements in group 14 have one electron whereas the outer

shells of the elements in group 114 have two electrons.

3. Because of their reactivity they can not occur in the free form in nature.

Adb) g 0ol ABh g dibal g Al 5 S I3 G a3 (R i L1

Oy Al e ‘5#@&‘3JAJ-“%&JJA&‘@J&‘JM‘@&‘J&\&)&\&Gé#&j‘)"sx}‘ﬁuﬁ .2
IPT-V{ PG ES e, EA

Lgrillad 55 Gll3 g Aaghal 5 5 O pa Sl ualie 32 55Y .3
Q: What are the differences in general properties between the first and second groups?
And what's the reason?
Sl Log S35 S99 o83l (o Aalall olisall (3 53N drgl o Lo /o
1. The metallic properties of the elements in group I1A4 are lower than those of elements in
group IA .

2. The ionization energy of the elements in Group 114 is greater than those of the

A Sl sl e Ayl S Y1 el s ]

- - I3 . - - Vad ” \
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Q: What are the physical properties of the elements of the first and second groups?

T45Wly oY1 xrell poliad A3Lnall polgsdl (plo /i

1. Melting and boiling points decrease when the atomic numbers of the elements increase.

2. The compounds of these metals such as chlorides NaCl and KCl, etc., give different
colors to the flame of Benzene Lamp.

% in group IA : Li gives a scarlet color, Na compounds gives shiny yellow color.
% In group IIA : Ca gives a dark red color, Sr gives a scarlet color, Ba gives

a yellowish green color.

3. The increase and decrease in the density of elements are irregular to the increase in their
atomic numbers.

Taking into consideration that density of the first three elements (K, Na and Li) is lower

than the density of water at the temperature of (25C).
A e a3 ae Glalid) il 3 g gyl Cila o Bl | 4
B e OVl 030 e ogd 58 KCL s NaCl <y sl Jia Lgils ja , 2
Elal ) Ugl had Na @S e s 30 B Ul g Li (A B30 (& o
Shaa padf Uyl gy Breg e AUl Sy S (3ale jaa) Ugl g Ca 12A 530 2

DAY pualind) ABUS of Jlie¥) cpma JAY) aa 43N WIS &) 35 ae Glualil) g) 3aby 3 daliiie & pualiad) 4dUS | 3
(25° C) 31oad) A0 i plal) ABES (50 B (Li <Na <K) AsY)

Q: What are the chemical properties of the elements of the first and second groups.
SALIl g AoV de ganall yualind dibiasll Gailadl) L La /o

1. The elements of the first group (IA) have one valence electron and the elements in Group
(I1A) have two valence electrons in their outer shells. They have the tendency to lose their
valence electrons when they enter into a chemical reaction. Elements in group 14 form
positively charged ions (M™ ) and elements in groupIIA form (M*).
die a8 ety pAY) A CMaY B g SN LB 8 el pualialy aa)g g Sl TA AgY) B a3l ualind ]
G254 99 (AN B el pealind dpilly M*! i ga (ig) (1958 A ga il g) A gSa (Alsasl) Jolinl) A &) i)
Al B a3l paliad dpwdlly  M*2
2.They combine with nonmetals to form stable salts with high solubility, except lithium,

SJEJMQAM&SJ@QJ:\JE\MQM‘ pslll las ;Ld\géd-,um 348 3 jiTea Ladlal y\gé\jﬁm‘@.\aﬁ_z
Adlg Sl o 3) gill 3 sl cadal)

Why : Lithium, is less soluble in water?

- - I3 . - - Vad ” \
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oxides are Known as "alkaline earth" Jdal gl e lyd

A gy BaaS 3 LY A pnny o LA e Ll il g S (B8 ) Jaal | 48 AL Sk Jalgo palind) 0ia . 3
LAl pae B Lt glae oY " A gIA N A Ao ganal) pualic e
™30 tal) A ) " by G sl (lany oY " A I8N A Yl I8N M 1A A el ualic e

Q/ why lithium salts are less soluble than the salts of the first group.
Ans: Because of its small size and the great attraction power of the nucleus on its electrons.
(B9 B3l palis 3lal (e Uil gd JBI (60 a glll 3l [Jle
AU Al o 81 gill B ) udal) 685 dmaa siual 1 il sl
Q/ why the absence of elements of the first and second groups is free in nature.
Ans: Because of their reactivity, they cannot occur in the free form in nature.

Ashal) (B8 Ay AN G ) palis 252 a0 [l
i pa 3l (il pealind Bagadl) Adladl) sy ¢ il s

Q/ why elements of group 1 are called “alkaline metals”
Ans: Because their solutions are highly basic.
4 otal) < U0 A9V B el pealie pand [l
Aaclal) Adle Leldlae (Y 1 o sal
Q/ why elements of group 2 are called “alkaline earth metals”
Ans: Because some of their oxides are known as “alkaline earth”
" 9Tl A ) ol AT AL As ganall palic e 13l /Jle
A ) &y I kg s WSl Gty Y s

Q/ why the elements of the first and second groups act as powerful reducers.
Ans: Because they tend to lose external equivalence electrons easily.
A g8 Al iha Jal gas AU g (A1 B a3l ealis el [l
A gy (AL il g Sl 2BET LY 1l ),

'G% Groups 1A and I11A Ch. 2 .
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Sodium (Na):

Chemical symbol : Na

Atomic number: 11 Symbol of Energy Number of

energy level level electron
Mass number : 23
K 1 2 @
L 2 8
M 3 1

[ Occurrence J

1: Sodium dose not occur as a free element in nature because its high reactivity. Ji
Aladl) pad AN dagal) Al 2aYagagal 1

2. It occurs in nature combined with other elements forming stable compounds such
as sodium chloride , sodium sulfate and sodium silicates. agsall Cils 4 330 g e b (Saa

3. Sodium preserved in liquids with which it dose not react like pure benzene and
kerosene because its burns when exposed to air. Js
815l duda o die (5 iag A Gl adil) g oy S Ara JUEE Y A il geal) B By 0 gu guall 3
Q: what are the physical properties of sodium?
1. Sodium is a soft metal.
2. has a bright silvery luster when it is readily cut.
3. Its density is less than the density of water.
4. It melts down at (97.81C°).
5. Molten sodium boils at (882.9°C).
To9 guaall ity 3dl) (yal s3d) (ALa [
O 51
Las addd 1)) b 39 AL ,2
Lslall 48U (0 JB) 4ZdliS 3
(C°97.81) Ly el 4
(C° 882.9) 4a s agpigall sguais iy .5

- - I3 . - - Vad ” \
% @HJ‘&:H*:J pg-37 ogf-u\...o-ku‘_,_nc«sU‘;L;‘\.; G/?\,



Groups 1A and I11A Ch. 2 _

»

> Jalin Nady Al- Jememi

=
Q: what are the chemical properties of sodium?

1. Combines directly with oxygen.
2. It directly combines with chlorine and burns when heated together:
2Na + Cl, ———»2NaC(l

Sodium  chlorine gas sodium chloride

3. It reacts vigorously with water forming sodium hydroxide and releasing hydrogen gas:
2Na + 2H,0 ——2NaOH + H, ¢

Sodium water sodium hydroxide hydrogen gas
4. It reacts vigorously with the dilute acids forming acid salt and releasing hydrogen gas:

2Na + 2HCl ——— 2NaCl + H,*%

Sodium hydrochloric acid  sodium chloride  hydrogen gas

5. It reacts with many oxides and chlorides as in the following equations:
2Na + Mg0 ———Na,0 + Mg With oxides
3Na + AlCl; —> 3NaCl + Al With Chlorides
LS g pea B pdilia 2ay
Ara A 1) Jaidy g 8 pdila gl & ae aady 2
L 9ongd) & 1y a g gall LS g pah Uiga slall pa dada Jolily |3
Ol 8 1 ey paalal) e Uiga ddddal) aal gl aa Bady Jelily 4
(il slSl) g MaalSY) (o S 2a o g3 guall Jo iy 5
Q: Why when a freshly piece of sodium is exposed to moist air, its color vanishes after
a very short time and the piece gets a white cover?
o) (b oS p 10 Bl Baa 2y I Lghy 5y 0 sl Ui Ao ghila o g3d geaall (ha Ak (o 0 2ie [Jle
Ans: Because its combines directly with oxygen.
Bdilia e g¥) g day ATV ¢ il gl
Q: What are the uses of the sodium element?

Tasgpuall puaic claxind Ale [
1. Sodium is used as an active reducing agent in some of the organic interactions because
of its high oxidation.
2. It is used in the production of sodium cyanide, which is used in purifying gold and in
many other industrial applications.
3. It is used in mining to remove the oxygen of air which is combined with the metals or

which is found in their molten.
Aol By G 4y guand) NS Gaany A Jadi ik JalaS a gad gl addien ]
s AY) delial) aliubil) e yaadl B cadl) 48T A ariiual) p g geall L) ZUE) A aadiey 2
aia b aa g AN gl alaall ga dgad sy 1) o) o) S gl A Y Cparil) B Aaladin ol |3
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Q: How to test ( detection ) sodium in its compounds?

Ans: Flame test (dry detection) is used for this purpose, Sodium gives the flame the

?M@f@?ﬁdw\&m#:d[}u
-M‘Wﬂmghéeﬁéw“@ﬂ‘ 13 (il Cadsl) ) qugdl) JLAR) addiey @l gl

Sodium Compounds J

Sodium compounds are very abundant in nature.

The most important compounds of sodium are :
1. Rock salts (sodium chloride)

2. A mixture of double salts.

3. Under the effects of erosion such as rain or air which contains carbon dioxide gas

some of these salts convert into, sodium carbonates , pure mud and sand.
Aaglall B AGU S g aguaguall b 1 p g peall LS
. (pisal) k) Lalal) jediall |1 (A pggal) LS o pal
A g2 5a g0l (e e 2
o3 Laars ¢ oSl Bl AU e e o siag M) o) gedl ol laall Jia 4y il il | 3
(Jally (Al Cpball g p 23 ual) g S ) Jgadi z3aY)
First : Sodium Chloride (Table salt) NaCl

Table salt (sodium chloride) NaCl is the most abundant sodium compound in nature.
1. It occurs in nature as rock salts in many countries around the world.
2 . It also occurs as underground salt deposits.
3. Itis abundant with huge quantities in springs, seas and lakes.
Al B3Ry SV agudguall S 50 g (aspageal) bsl) alakal) ple ;o g geal) bsls Y
llad) plad) aaa (A Glald) (e S (A dada ) gduas daglall B 2a gy (1
0@ )l rlal) Sl i JSdy a9 LS (2
Ll g oladl g all) B ALl ey 29 (3

Q: Explain the extraction of existing table salt.

Ans: If salt exists with high concentration in sea water:
The water is pumped into large shallow pools to be vaporized by the sun.
These processes are being used now in southern part of Iraq (Fao salts ) .
Salakal) el 1 Ak Llee 7 40 [
Un) gy plall il o Aaa 5 48 Gl sal ) slall fda ol aall sl B Jle 58 S 1393 5a gelad) S 1) 2 o )
sad)
(S cladla ) (31 all e siadl o 3ad) B Y asdiud cililaad) o3
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Q: What are the uses of sodium chloride?

1. Itis used as an essential raw material in the preparation of many sodium compounds
such as sodium carbonates (washing soda) and sodium hydroxide .
2. Sodium chloride is used in preservation of consumable food for certain period of time
such as meat and fish . “ Why “
Because: The concentrated sodium chloride liquid kills harmful bacteria which case
putridity.
3. Sodium chloride is used in leather tanning, production of ice for cooling and painting
adhesives.
fagd gual) b ) olS Y lantin) ALe [
£330 el B 9 3R 9 2 93 gacal) il g S Jia o g3 el LS pa (o pard) ppadand B Jerie
3518 Jolaa Y lacl g pgalll fia ¢ a3l (a8l g dallial) dankl) Bda B 50 gual) )5S a2kl 2
(Ol Guaed ) jlal) Ly i) JiBy K Sl gad guall
Elal s g il ) Al dules 5 3slal) AL (b Jenton 3
Q: Why we use table salt in food and food preservation ?
Ans: Because the concentrated solution of table salt kills bacteria that cause rotting food.
SR 5 31 pal) Bl B alakal) ela aladiad [Jle
L) Y gLl Qi) e U LAY 5 plalal) ela a3 al Jlaal 0¥ ;s
Q: What are the properties of sodium chloride?
Ans: Pure sodium chloride is a substance that does not absorb water vapor in the
atmosphere (un Hydrolysis), but ordinary sodium chloride absorbs water vapor from
the atmosphere (Hydrolysis).
fagguall 2,618 Ll g3 (AL [
ualiah galal) o g guall by ol Lal (540 Y ) sl B agasall plall JLay (aiad Y Bala Al 4 ga gual) 18 0 Gl gal)
o (seri) s Ga slad) Ay
Hydrolysis: its process of absorbing water from air being wet like table salt .
. Bailal) zelaS cala )l o1 sgd) (ha plall Gabiaial dlas (A - sl
Q: Regular salt is a dehydrated substance, why?
Ans: Regular salt is a dehydrated substance because it contains impurities of calcium
chloride CaCl, or magnesium chloride MgCl, or both.
$4ialia Bala galad) alakall pla : Jie

Laa 5 LaadIS gl o gaeusitall 3300 o) a gaeallSl) &) 9IS (e il 9 e Ad) gia) Cunsy Aisaia Bala galad) alaal) la 1 Gl gl
LOliaalia Glhala

Ales JYA e zladl) 5 ) gua aual g cllga el Jal Anidi g 5 i5a dulag) A8l (8"
Sl Y il g agilia B et Adal o< 488 (o AN
GTL, 40 e b Sy NG
SN e f Ps. [SEP ' du‘;_ - N
TN e o e &5 s s _fo5
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Q :Explain an experiment involving the hydrolysis of salt?

The following experiment can be done to show some properties of sodium chloride:
@® Put some crystals of pure sodium chloride in a glass bowl and put some salt
(table salt) in another.
@ Put the two glass bowls in humid air and label the bowls individually.
After one or two days, check the salt in the bowls.
® You notice that the regular salt becomes humidified and the pure salt stays unaffected.

spsadgall & lS pailad (hry el ANl 4l o) ja) (S 1l sl

AT sle g B (alakal) zla) rlall (ary il g ala ) s1e g (2 A o g3 guall 3y 6lS sl s g ©

ek A el e pandl ¢ e gy 9l ags (g2 B Iy (GLbY) Gaaly a8 g bl £ g¢d) A fala ) pa @
Sla e A mlal) By g Ul ey galad lal) 0 Bad @

Exercise 2-1: What is the difference between pure sodium chloride and sugar in terms of their
reaction to heat?
Answer: Pure sodium chloride does not decompose when heated because it has a high melting
point and strong ionic bonds. Sugar, on the other hand, decomposes and turns brown when
heated due to the breakdown of its organic compounds.

Q: compare between table salt (impure salt) and sodium chloride (pure salt)

Impure salt Pure salt
1- regular salt has the properties of 1- not absorb water from air.

absorbing water (humidity) from air.

2- contains of calcium chloride or 2- not contains chloride magnesium
magnesium chloride or both. chloride or both.

Second : Sodium Hydroxide (NaOH ):

Sodium hydroxide: is a solid substance and it is hydrated when exposed to humid air.

The hydrated layer of sodium hydroxide reacts with carbon dioxide in air to form a layer of
sodium carbonates Na, C03; which is insoluble in concentrated NaOH solution. A dry

layer is formed on sodium hydroxide grains.
bl ) gl Lgua o die o all dubia Bala 1p gad geal) a5 s
o 255 ¥ NazCO3 p g gual) il g 1S (o Ald (5850 ¢ gad) (B (g S S g) (AL S8 pa dde Adpaial) ABolal) Jo iy g
ool LS g pn Clyna phaw o A8la B a8 (085 N Aiaial) Ahial) L3S jall NaOH Jstaa
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Q: Why a dry layer is formed on sodium hydroxide grains?

Ans: Because NaOH is hydrated when exposed to humid air. These layer of NaOH reacts
with carbon dioxide CO, in air to form a layer of Na, C0O; which is insoluble in
concentrated NaOH solution.

2NaOH + CO, — Na,(C03 + H,0

fagaigall LS g oula s o ddla Alh o485 /Jle
O3Sl 2S5l (AU aa Al dadand) ABdal) Jo U b)) o) gl duda ot i disaia Bala o gad eall dsaiS gy OY 1l sad)
ISl gad guall 2S5 a0 Jslaa (B gl Y (Al o g3 gual) g AS (e Alada S ¢ 5l (A
Q: Why sodium hydroxide NaOH is hydrated substance?
Ans: Because its contains impurities.
sl Bala pdsa gual) deaS g ph yliny [l
il gdd) Ao L gial Guaan il sl
Note : Sodium hydroxide is a base with a great tendency to dissolve in water. <l£/_8 (Saa
Q: What are the uses of sodium hydroxide?
1. It is used in many industrial fields such as soap and detergent industries, textile, and
paper manufacturing.
2. It is used as an essential raw material in the preparation of many chemical compounds
used in various industries.
fas | geall Lo g o Y lanti) SY) [
o) iy il gudal) g ccliliiall g ¢ sbiall cleliva Jia Lelial) cllaall e i) B daladi) aly 1
ilelial) calida 3 dasiioal) Auilpanl) S jal) (pa adl padaal A dpbad ald 3alS addicy 2

sk 3k sk >k 3k sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk 3k 3k ok sk sk sk 3k 3k ok sk sk sk 3k 3k 3k sk %k ok 3k 3k sk sk sk sk 3k >k sk sk sk sk >k 3k sk sk sk 3k 3k sk sk sk sk ok 3k 3k sk sk 3k 3k ok sk sk ok 3k 3k ok sk sk sk sk ok ok k

Energy | Principal quantum | Number of
level number electron
Calcium (Ca):

Chemical symbol: Ca

Atomic number: 20

Mass number: 40

=2 2 ~ =
AW N =
N S0 0 N
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Occurrence

Calcium is not free element in nature Because of its high activity. It occur in combination of
other elements as in the forms of :

1. Carbonates such as alabaster and limestone,

2. Sulfates such as plaster.

3. Phosphates such as calcium phosphates or silicates.
D JSE e palial) pa S ja B 2a gy ASllad Bad ey Aaglal) (B s p gaaadlS) a5y Y 0 gallSl) 35 g
c g aally saal) Jle clig S 1
L) o gaedlal) i b Jia il gl 3 | and) Jie @l ) 2
Q: How can calcium be obtained?
Ans : Calcium is obtained by the electro synthesis of molten calcium chloride and fluoride.
Q : Give some foods that contain calcium.

Ans : It occurs in some kinds of food such as milk and fish.
sl ) ggaal) o gl &y ) ol< L gl S ) Bk 08 1l § a gl o J paad) oy GiS
Alau) g uladl Gl gad) € a gl o o giad Al daaka¥) Gl kel 1 Il

Calcium compounds
((First )

" Calcium Hydroxide, Ca(OH), J

Ans: It is prepared by adding water to calcium oxide CaO (lime).This process is called

\S

Q/ How to prepare calcium hydroxide?

“hydrating lime” which results in calcium hydroxide which is known sometimes as

“hydrated lime”. Ca0 + H,O ——— Ca(OH),
o saellSl) LS gy pedaal oy (S [
A ol slibly (ot Ailas @Caoeﬁd&’ Ll g A slal) 3&1.44\40):\4.4;3?33 sl gadl
Q: How can carbon dioxide be detected?

carbonate asin:  Juai (S
Ca(OH), + C0, —— CaC0; | + H,0

Solution Calcium carbonate water

(Lime water ) white precipitate

Troubled solution

a5 S (ST Gt (A 1 g ¢ (COL) 0SS S gl AL S sl pla G s Xie
What happens when lime water is exposed to carbon dioxide (CO,)? e il gl (pudi

e Pure calcium hydroxide solution is called “pure lime water” . &lyd Sae 4l
" géb.d\ sallela ™ Me&\d&\ LS gy Jolaa : Aaada
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Hydrating lime: its process which results Ca(OH), which is known sometimes as (hydrated

=

lime) pure Ca(OH), solution called (pure lime water).
Ca0 + H,0 —— (Ca(OH),
Al ganallSl) diiS g pah g ((oAlal) paall) Gl u'dugéuy.,g @ PYYPAILS | EVVWE YT @ﬁ:\,\hs b o) slik)
(gﬂb.a.“ 22 ela) o

Q/ Why when exposed to carbon dioxide C0,lime water becomes impure?

Ans: because of calcium carbonate as in:
Ca(OH), + CO, ——— CaC0;| + H,0
. poeallsl) gy S (980 Canay g\g@i\?gﬁ#ﬁwéwiﬁeﬂ sla o &gl Busg) (AU ) ey Ladie falal [

[ Calcium Sulfates } o geall ) iy

+* Calcium Sulfates occur in the form of plaster CaS0,.2H,0 whereby two molecules of
water (crystallization water) combine with solid calcium sulfates.

** When heating gradually removes crystallization water, plaster turns into “Paris Plaster”

(CaS0,), .H,0 . The reaction may also go in the reverse direction with an increase in

volume.
Alal) o gl il 8 aa (Lokal) sla) slall o Gl ja Bl 5 Gua CaS04.2H,0 o JS& o aganallsl) il S 23 g8
(CaS0y4); . HiO ol e (o) o) Jsais ¢« byl ) olill pla J) 3 (e pail) i) Al

Q: What are the uses of Gypsum Paris?
Ans: Paris plaster is used in building, statue making and casting.
o (ool ) il g Jlail) dolia g s Ul (B sl Qad paiian ¢l gad) 0m sl Gu ¥ laxiul (ala 1 J) s
Paris plaster : Its formed of plaster CaS0,.2H,0 when heating gradually removes
crystallization water plaster turn into (Paris plaster) (CaS0,), . H,0 and it is used in

building, statue making and casting.
(s o) () Jsaiag 4 B shiial) plall iy o 288y Aldiad aiad (galad) Cuaad) Gl (e (980 10wl
il Sl A lua g el géeéifu.uu

Paris plaster Normal plaster
1- One molecule contains one water 1- One molecule contains two water
molecules (CaS0,), .H,0 molecules CaS0,.2H,0

2- when it a gets a water molecule that 2- when losses one molecule of water it
turns in to normal plaster. turns into Paris plaster Ca(50,),. H,0 .

ol e e pu>

Baalg sl digia o o giad dda Baal gl Ajadl -1 Lelall O Ol ja Ao (g gia Ada Baal gl Ay jadl -1
csdle pun ) Jsat aalg sla A e o duany Ladie 22wl gl Jgady Baal g sle Al a pudy Ladis -2
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Chapter Questions 2

Q1. Choose from the brackets to complete the scientific meaning in the following :

1. Which one is the first group element Ans: “C “

a) Helium b) Radium c¢)Sodium d) Boron

Gousdl (2 asmsall (7 sl (@ psligd (1 AoV As sanal) pais g aalg il 1

B R R R R S R R R R R R R R R S R S R R S R R SR R S R R R R R T R R R R R R R R S S R R S o

2 . Why is Potassium more active element than lithium?
a. it’s atom has two valance electron .
b. it’s atomic radius bigger .
c. it’s atom don’t have valence electron .
d. Because it’s free in nature .
Sasill) e Allad JiS) o gaaiigal) puaic puiay N3l 2
E R o S T S S T S T S S S S S S S S S T R S T S S T S S S T S T R S S T S T S

3. What is the oxidation number of magnesium element in it’s compounds?

(1,2 ,3 ,4). Ans: 2

4 . If lithium atom loses it’s equivalence electrons, it convert to :
a. Single positive charge . b. a negative charge.
c. dipositive charge . d. dinegative charge .

Q2: o What is the difference between normal plaster and Paris plaster.
ok g gl el G B A R L1 20

Ans :
Paris plaster Normal plaster
1- One molecule contains one water 1- One molecule contains two water
molecules (CaS0,), .H,0 molecules CaS0,.2H,0

2- when it a gets a water molecule that 2- when losses one molecule of water it
turns in to normal plaster. turns into Paris plaster Ca(50,4),.H,0 .

E R R SR TR TR o R R R R R SR R SR R TR R S SR R R R R SR R T R o S R R SR R R SR R R R R S R R R S R R R T o o

@ . Why Sodium Chloride is importance for industry .
Asliall g3 gual) 25518 dad Gapan 381, 2

Ans : Page *“ 40 “

EE R R R R R R R R R SR R R R R S S R TR R S R R R R S R TR R R R R R S S R R R R S R R R

€ . Barium has more metallic properties than Beryllium. Why ?
13l galy ) (ha AST A5 ailad Al a g ), 3
Ans : Barium and beryllium in the same group and in one group but the atomic number of

barium bigger than beryllium and the properties of metal increased with increasing
atomic number , so Barium has more metallic properties than Beryllium .

Never be afraid to dream ,no matter how strange your dream is, nothing is impossible.
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Q3 : . Explain the reason of followings;

0 ) Aluminum 13Al does not found in Al group.
Ans : Because its outer shell contains three electrons, so it is the third group,
not the first one.
@) ) Sodium is stored in petroleum.
Ans : Because it’s very active element and it’s burns when exposed to air,
but it is not react with petroleum so it’s stored in petroleum .
9 ) IA group is called alkaline metal.
Ans : Because its solutions are high alkaline.
0 ) Sliced Sodium loses its shining after some time.
Ans : Because of its combination with oxygen the wet atmosphere and its
composition is a white layer.
© When granules NaOH are left wet atmosphere they first fade and

then form a hard shell .

Ans : Because it hydrate when exposed to humid air , the hydrate layer of NaOH
reacts with CO; in air to form a layer of sodium carbonates Na;CO:s is
which insoluble in concentrated NaOH solution.
¢ bl L3

ol B psgal GaiRTah (2. L AHED a5 o porasl 20 ¥ (1
b glf oy day Ay adaiall o gd el By (4, o s8I Cpnal) JA A sara andd (3
Q4 . Explain : o ) Calcium loses two electron easily .

Ans : Due to the valence electron being far from the nucleus and thus easy

to lose, due to decrease in attraction force .
A g (g S @ gaeallSl) 388, (1 1 (g ) g0 2 4.
e Put the elements Lithium , Sodium and Potassium within the same group,

although different in the atomic number .
Ans : Because they have the same number of electrons in their outer shells one

electron.

E R R S S R T S R TR R SR S TR SR R S SR SR R S SR R R S SR S S R S R S SR S R R SR S S R S S R S R R T

Q5 . What is the difference between pure salt and impure salt?

srdall g & elad) o (5D 58 L 5

Ans:
Impure salt Pure salt

Regular salt has the property of absorbing  Not absorb water from air
water (humidity) from air.

Contains impurities of calcium chloride or Not contains impurities
magnesium chloride or both.
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Group 111A elements . X 5 T
it A3 o H) yalic —_—— metallo
Q : What is the reason for putting the elements of group 1114 IO UAl

in one group ?

: : Galli Me
Ans : Because the outer shell of the in group atoms contains aum - Ga

same number of electron despite they are different in their ndium
atomic numbers. o |81
Thallium Tl

The elements of this group are: Boron (B), Aluminum (Al), Gallium (Ga),
Indium (In), Thallium (T1) .
¢ Baalgde gara (A IIIA de garall jualic piag e : Jio
AL e B LB e al ) e clip S aae (bl e (g giay Ae ganall il AL o AT G ;i gad)
(T1) psali < (In) psil ¢ (Ga) asalS ¢« (Al) assiall ¢ (B) 950 1t Ao sanall 038 jualic
Q: What are the general characteristics of the II11A?

¢ AN B ya ) jualiad dalad) cliiall AL /

1. All elements of this group metals other than boron is metalloid.
B Al 9eB gl Nae il 318 B pa 3l odh jualie aen 1

2. The ionization energy of these elements is less than ionization energy of group 114

@53 TITA 5,e3 palic ¥ (Mo ) . A6WIByo3l mobia ol 48U (pe J3T (B oliall sig) il Bl . 2
LS ¢ TTA 3a3 pualind o JLAd) Cidal) Laly andia (g ¢l LS 32y (p) 8Bl M) B aal g g 58 e

(ns?) & diall (g 531
The increase in the atomic number of the elements group 1114 (up to bottom)

generally result in a decrease in the ionization energy of their atoms ,( why )
Because magnitude of their atomic masses . Judad o Al
o ol ABla B el ) Lgas (Ja) ) oY) ) LGN B ja 3l jualind (5 40 daad) B BaL 3N a5
A LS dalids Gy (I ) Lgdl i
3. Considering valence electrons of this group elements, it is expected that the
oxidation number of these atoms is (+3) (why ) .
However, they tend actually to form covalent bonds.

Al ey, (3+) & LA o3¢l auslil) dse 6 o ABgiall e ¢ B el 0da yualiad GALSEN cilig Sl ) JBIG |3
Al sl g (S5 ) Bl sl B Jaat L4l «
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4 . The oxides and hydroxides of the elements of this group are characterized with an
increase in the alkaline characteristic and a decrease in the acidic characteristics
as the atomic number increases .
Thus, the aqueous solutions of boron oxides are acidic, whereas the aluminum oxides
are amphoteric.
ta dazalal) gailadl) & (alidll g Auselil) pailkadl) b Bal 5 8ol 038 jualic CulasaS g 9 LaulSi pali 4
(P pspial¥) auls) O G (A ¢ Apdaala ¢85 (9 5a) danaS ¢ Al Jillaal) (B ¢ Al g g A 2amd) By
Ao 5 ghal
Q: Explain the gradient in acid and base properties in the third group.
AN B ja 3l A Apac ) g Lpaalaldl Lol gA) B g il cy /o
Ans: The aqueous solutions of boron oxides are acidic, whereas the aluminum oxides
are amphoteric.
Q: The ionization energy of the third group elements decreases as their atomic number
increases?
LA Lase 3] Lals ALNEY 5 ya 31 jualiad oyl A8Ua (85 /e
Ans: Because the atomic volume of the elements will increase and thus facilitate the
loss of electrons.
Sl g SN )8 gy AL g 0333 g pualinll (g 3N anad) Y ¢ ol g
Exercise(1-3) Compare between the ionization energy of an element in group III1A and II1A
A B 5a 3l (ha (0 e () A slanal) ecind) g AENAN B a3l (e puarie IS cplal (B G 08 (1-3) O
Ans: lonization energy of elements in group I11A is less than the group 114, “why”
because the elements of the group I11A contain one electron at the secondary level p
while the group I1A contains two electrons at the last secondary level s .
G imall A aalg gl Ao g giad LY do ganall ¥ il g 400N 3 a3 s ABUa cpa S8 Lgd ol 4Bl ;o ga)
(s ebeal) S Y)Y (s glanal) A (i g SN Ao (g giad A0 de ganall Cpa A P AY) g 53
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Aluminum (Al): Shell Shell Number = Number of

Chemical symbol: Al Symbel (n) Electrons

Atomic number: 13 Iz ; f;
Mass number: 27 M 3 3
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Q: Where the aluminum can be found? fasial¥) 2 g1 () [

Ans: Aluminum metal is too reactive chemically to occur natively . It is found combined in
a great number of different compounds. Aluminum is the most abundant metal in the
earth's crust. Aluminum makes up about 8% by weight of the earth's solid surface.
asria sty Aldal) il pall G yaS 235 aa dalie da gy Alladl) o) A e A daglall B 1A agial¥) 22 g0 Y 1l g
ALY et Al ANS e 78 (g JSET oY) B b B3 8 Sy Sl e
Q : Mention the row material of aluminum ?
Ans :@ Bauxite Al,05.2H,0. Itis the aqueous aluminum oxide and it is the main source
for aluminum extraction.
@ Cryolite (Na;ALF ) is a fluoride of sodium and aluminum (sodium hexafluoroalminate)

and it one of the most important source used in the extraction of aluminum.
§ (olan ) aguialy) clald 2o Jligm
. poaial¥) GadAILY (il A& ¢ Alall o gaialN) 2S5l 98 9 ALO3.2H20 CuluaS gl iy | 12 il sl

PR (e 2alg Ry (i lize gl g st oadins) o xial¥) g o guageal) 2558 58 (Na3AIFs) Vs sl . 2
LMY QadAtLy Alartual) dagall jalaaall e

Q: How is aluminum extracted?

Ans: The Hall process is the major industrial process for aluminum extraction in the present
time. It involves electrolyzing pure alumina (Al.Oz) in molten cryolite bath at a temperature
of (1000°C) by using carbon electrodes. Alumina (Al>Oz) does not occur naturally.

It exists in the ore of Bauxite (Al,03 .2H,0) ot
with other impurities of iron and others.
The ore of Bauxite is chemically purified to

exclude impurities to obtain pure ~ Melied Na AJE in

“ cryolite ALO

Negative cathode
pole (graphite)

aluminum oxide (Al203) (Alumina) which
has a high melting point and being melted
in molten cryolite. The molten cryolite
decreases the melting point of Alumina.

The molten, then, is poured in an electrolytic cell. As the current passes through, aluminum

accumulates at the bottom of the cell. Then, the molten aluminum is pulled gradually.
dilatll o (g shais ga g Aal) 8ol 8 o galal¥) ) ALY A ) slial) dulaad) 0 dalas a5 Sa galall) Gadadia) ol (i [
Uiaa 1Y) . g2 Sl ol aladiealy (g 9ia A2 1000) 30 0a A 2 2 jguaiall g 1 alas (3 (AL03) Al Uisa I Al g
s gal) ald A5 T W 1€ 9 2l (e s AT il 9 ga (A2O3 .2H20) culuaS gall ald A 22 63 ands JS84 23 55 Y(AILO3)
b oo by Lo Jlpal) oy o g giay ) (AlO3) Lsasl) A agrial) wusyl o Jgmaal] cuil glll alag Liass
S Ll e g AuiligS Lld B gl ey o L gl Jlgeall A (e B gealall g U1 geaiall i g S
Ll gaiall agrialy) o aly (13 2y 4040 £ A o gialY)

Q : What is it benefit molten cryolite ?

Ans : The molten cryolite decreases the melting point of Alumina.

y ] b - il N\
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The Hall process is the major industrial process for aluminum extraction in the present
time. It is the best and reliable process and is widely used in industry.

S pkdy A g Alas s L) el B gl (g pial)) 1 AT i) sl Flanl (b 5 A
Aslall gé &l 9 il
Q: why use of Cryolite in the Electrolysis Cell to Extract Aluminum?

Ans: It works to reduce the degree of fusion of alumina.

S pgarad M ol (3b,gSI Judowall dds- (3 o g, Sl pluseisl /e
LI lguasl dzpd sk de Jomy 4 1 Olgad|

Q/ What are the physical properties of the aluminum?
1. Aluminum is a fine silvery metal with a remarkable .
2. low density.

3. it is a good conductor for heat and electricity.
Spgraddl paial dobndll yolgsd! (e /
ABUSYI S5 .3 .45 yeSUlg Bylyel) o gl 12 (923 yglae 93 B pgsinddI .1

Chemical properties

a . Oxygen effect on Aluminum :

The surface of aluminum oxides when exposed to air.....
5156l A i die a gialY) o AUy |
Q : The ability of aluminum to resist corrosion?
Or : Q: Why Aluminum foil protects itself?

Ans : Because when aluminum is exposed to air, aluminum is covered with a thin layer of
its oxide which sticks firmly to its surface and prevents further oxidation. This layer

gives aluminum the ability to resist corrosion .
¢ ISt (e Alaa o aguial¥) 3ilB ) 508 Jle o o ¢ JSU) Aaglia o agaialy) 54 ; e
asrialy) Jaxi A8l oda | o AT Bans) of pdaly Lgadam B g8 Buaili asuS gl (pa A8 Alday ke aguial¥) oY 1 il g
LIS Laglia o 5 yual)
Why: Aluminum resists corrosion, while iron does not?
Ans: Because This aluminum covered with a thin layer of its oxide this layer gives aluminum

the ability to resist corrosion . This dose not happen with iron .
Sl Jady ¥ Band) Lal (JSUN o gl8y o gial¥) 1 g
OSU Ao glia o 5 ,08) a gaia oY) daad ASdaY) 028 (M oasuiS) (e AR ) ABday aia a gaial¥) 13 Y ALY
TEEN g JUREN R R DY W
b. Aluminum powder burns vigorously with a bright flame releasing great energy.
4A1 + 30, -»> 2Al,0; +energy
B S Al ilhae adabos g e B985 o gaialY) (3 5sa (3 sing -
Q‘X 3 - - - 50 - - - fod lad \(a
Q) o pe. cat by S LT
TN e e e o Sl kst S LS (G-
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¢ . Aluminum is a reducing agent :
Q : What is the thermite reaction? Write the chemical equation? Where is used ?
€ d5luasSI Dalaodl ST BB (plog § Cua il Joli 9ale 1 JIgw
Thermite process: It is an interaction produced when burning a mixture of aluminum
and iron oxide (lll) .
The reaction is so vigorous with a great amount of heat ,shiny flame and a lot of
sparks. This reaction results in molten iron, as aluminum reduces iron oxide (lll).
2Al + Fe,04 —— Al,0; + 2Fe + hightemperature
Used in welding steel machines and railways bars.
AN daad) aaiS ) g o gadal¥) (3 gasa (pa e G S itay JoUE 1 S
caaal) jgeals Jo Uil 13 @ilip adie cgdig 81 Al (e B mS ApaS Slandly G gauaa 1k Jeliill g
Aanaal) Sl (lukb anad g 3 sl Laaal) 83l aad (B Jariang
Q : What is called the interaction between aluminum and iron oxide?
Ans : This reaction is called " thermite reaction " .

S(II) waad) wus gl g pgsial¥) cpm oLl e 13La 1 J)3mu
- il ol e 1 Gl gl

Note : Aluminum is also used to extract some metals from their ores which exist in the
form of oxides relying on its a “ reduction “ potential.
JIFAY) e ad ) o faldie) Lghlald (pe i A (adASLY a galal¥) (e iy 1 ABadla
Q: Why Aluminum is a reduced agent.
Ans: Because it can remove oxygen from element oxides and have aluminum oxide as in
the reaction of the thermite.
2Al + Fe;03 —— Al,0; + 2Fe + hightemperature
JFda dale o gaialy) (e
(e Al ol 8 LaS o grlal¥) dasS o) (3855 mabindl daailS) (ra CaamaS oY) 1 550 bl ASY 1 ol sl
Q: Why use of aluminum in the extraction of some metals from their ores in the form of
oxides.
Ans: Because the aluminum will behavior of a reduced agent takes away oxygen from
metal oxides and metals remain free.
AealS] Al e 5 g sall Lalald (ha il Y (lany (adATul (8 a grlalY) aladiud [Jle
Lo Sy I SN A5 9 & 3 dadSY) (e GaaaaS Y £ 30 O i Jale @ b el g o gaial¥) Y 1l )

{ Be the change you want to see }
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gas and aluminum chloride component:

2Al1 + 6HCl — 2AlCl, + 3H,
aluminum diluted hydrochloric acid aluminum chloride  hydrogen

hydroxide to release hydrogen gas and aluminum salt.

p il gela U o ganil gall iS5k i 0 923 gaal) a9 08 Jia (5208 Jglan ga o gaial¥) Joliy ¢ Baclill a2
O aongd) s
Note : Aluminum reacts with acids and bases, releasing hydrogen gas in both cases

and aluminum salt. This is called amphoteric behavior.  l&lyd 4

- G592l 2 ghis (o Lo 1 g (il w@ A9l S 1y yee delgdlly yaslgaddl an pgsaldI Jelit @ dlasdle
Q : Prove that aluminum behaves in amphoteric behavior?

Or: Why does aluminum behave like amphoteric behavior?
Ans : Because : A. Aluminum reaction with hydrochloric acid:
2Al + 6HCl — 2AlCl; + 3H,
B. Aluminum reaction with sodium hydroxide releasing hydrogen gas.
§ GrSokel gl pguall el : e of § (G giel 2 ghus Ehaa poaial VI O ol Jlgan
Q : What is amphoteric behavior?
Ans: It is the behavior of some elements or compounds where they can interact with acids
and bases.
2158 g (daal gal) g oLl LgiSay Cun LS sal) ) ualind) (2 gl g8 sl sl € (g s sha¥) o gled) g8 La 1
Q: Why aluminum dose not reacts is not continued with both concentrated and diluted
nitric acid continually . S
A/ Because aluminum oxide ( AL, 05 ) forms a layer which isolates the acid from the metal,
therefore the reaction stops.
JSoal) gl Ciddlal) oy S (hala aa pgaial) Jel ) paiad axe [Jle
Joll) b i o i) (o aalal) Jay dlal) o3 o g8 Al2O3 psrialy) LSyl (e Ak G 985 Qe 1 Gl sal)
Q: Why use of aluminum cans for storing nitric acid?
Ans: Because aluminum oxide ( Al, 05 ) forms a layer which isolates the acid from the
metal, therefore the reaction stops.
§ el Al Gaala G5A agiald) e Ol gl aladdal Jle
Jo Ul g1 o i) e aalaldl g ALk o8 a5 Al2O3 asaialY) LS gl (e Ak ¢ 585 Qe ) gad)

] ] . b - afle N\
%21,3/ el oo als &I pe. 52 O rals b 20 SIS Ln T va,@(




Group 111A Elements Ch. 3 _

Exercise3 — 2 : Compare between aluminum and iron oxidation reaction that effected by air

Ans : Aluminum and it’s alloy have a very high mass , when exposed aluminum to air, it
forms a thin but firm layer of aluminum oxide which sticks to the metal with " self-
protection" against erosion.

While , when exposed iron to air, it forms a thin layer of iron oxide erosion is very thin
and fragile, it lets air , oxygen and humidity penetrate the metal.
Therefore, the erosion continues.
¢ o) gl B paall g agaial) Bacs) Jol ¢y B ;2 — 3
LS g ca A5 (15 AR ) A8k JUET | ) gl p gaiall) (i g i g han Al ALIS Agal Al g o gaial) ¢ ) g
LJSED 2k AR dlaalitr NG Gualli Al g o gaie oY)
)AL Ay gha sl 9GS 91 9 81 9l grand daad) daS gl (oo Al 5 48D ) AUSTLa Ada (98T | ¢ 5l dpandl (2 a0 i Laly
LJSE oy ¢ QU el
Uses of Aluminum

Q : What are uses of aluminum ?

1. Aluminum can be used in electrical wires whereby its connectivity is twice as much of

that of copper.

2. Thin layers of aluminum are used to foods, medications and other household appliances

as well as various shapes and sizes of cans.

3. Thin aluminum alloys are used to make kitchen utensils, plates ,chairs and many other

products inlraq .
Note : Aluminum alloy locally known as " Fafon" is found in every house in Iraq .
4.Aluminum alloy use to make cans and containers to preserve liquids at a very low
temperature such as oxygen ,argon and nitrogen ..etc, this is because of the fact that the
lower the temperature the harder aluminum gets.
, asialy) claladind s I
. ATl a5 cina Alsarsi () s Cum by ) Y] B o sia sY) a1k (e 1
slal) (1 AdliSa alaaf g JUSET ) ABLGYL (s AY) Aa35al) B 3ga) g Ay gl g daadi¥) (8 o guia oY) (e A8 ) ilih padiedi 2
G B s AY cilatiall e )y el 819 Gk g fedaall gl adial A58 ) a gaia o) il padiesi 3
OSSN S Y Jia 1an Liaddia 31 An 3 die il gud) Ao Bliall cily gladl g qulal) Ao Likal 2 gaial¥) aladicd 4
L B1ad dn ) Culaddl] LalS M3 2 galal¥) B 8 O a9 il
Q : Why aluminum connectivity is twice as much of that of copper?

Ans: Considering the mass of both elements, therefore, the diameter of Aluminum wires is

larger than that of copper.
¢ ouladl) Jua o ira a gialV) Jua gl oS s Ji
o) L (e ST a giall) Ml e A1 puaind) ALY BRI ¢l gad)
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Q : Why Aluminum is used in electrical wires in on a limited level ?

Ans : Because it is expands and shrinks 39% more than copper when exposed to the same
heat.
€ 2900 (g glana (b Al g LYY (B o gial¥) aadiny : Jio
g 31 all dua o e (el (e ST 739 Ay alllhy g gy A 1 i g2d)
Q : Why aluminum alloys are also used to make cans and containers to preserve liquids at a
very low temperature .
Ans : Because of the fact that the lower the temperature the harder aluminum gets.
OSSNV CpaeaS 3 e T Adadiiia B 51 ja da o aie il gad) o Blal iy glal) g qalal) doliaal o galal¥) aladiad : Jle
L B1ad) A 3 Culadil] LalS 310 3 8 galal¥) B8 O Guen 1 ol g2l § Cmagiaill g

[ Aluminum Alloys

Q : What are the elements that are mixed with aluminum to make alloy ?

Ans : They are ; lead, copper, zinc and magnesium.
¢ ACuul) o Jguanll a grialy) Jalis Al jualiadl Al 1 )i
A il g i3l g (uladll g paba ) ¢ gd ¢ dibud) delia B o gial¥) pa Jaldl Al jualiad) Gl )
Q : What are the types of aluminum alloys?
Ans : @ Duralumin Alloy . @Aluminum Bronze Alloy
Q : Define Duralumin Alloy:, and what are its properties ? Where is it used?
Ans : Duralumin Alloy: This alloy consists of a high percentage of aluminum and a smalli
amount ratio of copper and magnesium. It might contain manganese as well.
its properties This alloy is light and hard so it is used for building aircraft parts g Juss .
Uy piaial) o o giad B a saniiall g (uladl) ¢a IS ¢a AL Ll g o galal) (e Alle Aanad (ha Al 0b 835
L il e sl (8 aadiud el |, Leitha g Lgaliy Sl
Why : Used for building aircraft part.  Ans—+Because this alloy is light and hard .
Q : Aluminum Bronze Alloy:, and what are its properties ? Where is it used?
Ans : Aluminum Bronze Alloy: This alloy consists of a small percentage of aluminum and a
high ratio of copper and other metals sometimes. It is characterized by:
1. Resistance to erosion.
2. Its color changes according to the colors of its component parts, ranging from copper
color to gold color and silver color.
It is used to make decoration materials.
Ulia) g puladll e Ale Aai g o gial) ¢ra ALB dad (10 Aaaad) 030 (6855
culadll (gl (e Utk Gun gl ge o iy Al gl 8, 2 (JSW A T Lpeal A g, s A ) 8
« 29501 ) ga Ao liay andiied A ALl (gl g caldl) ol )
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Why : Aluminum Bronze Alloy used to make decoration materials? SHh9 pge
Ans : Because its color changes according to the colors of its component parts .
Q . Compare between duralumin and aluminum bronze? S)bg 1> pgo

Duralumin alloy Aluminum Bronze

consists of high percentage of aluminum consists of a small percentage of
1 and a small amount ratio of copper and aluminum and a high ratio of copper

magnesium.

light and hard resistance to erosion

used for building aircraft part. used to make decoration materials.
Aluminum compounds: pssialyl LS 5
1. Aluminum hydroxide Al(OH), : psialy) LS g )0

ol gall g 533 gual) daS gk ga (pgial¥) iy 5S) Jia p gaial¥) rela (e e Jslaa G o o gl SR
) b LM ALE o I Sala oh p salal¥) i g0

2. Aluminum Oxide Al,04

Result from excessive heating of aluminum hydroxide as in the following :

241(0H); —B 5 AL,0, +3H,0
LY A g g ) Gdudl) G pudang ¢ gial¥) B g
3. Alum : (poraliodl i ) ot

Q : How can alum (potassium alum) be prepared?
Ans: When two equal amounts of aqueous_aluminum sulfate and potassium sulfate are
mixed and allow the mixture so that water evaporates, the result would be salt crystals
containing aluminum sulfate and potassium sulfate along with crystallized water molecules
in a fixed mass ratio.
The general formula of alum is KAI(50,4),.12H,0 . Itis called potassium alum.
&g Cmilall o ganall gal) iy 1S g o galalN) il S glaa Gy CpiflSia (g e 7 Je diE s g
p ol gl s S g @ gadal¥) iy S o (g gian la Qi ol Ao Juaad | ole Al glaal)
c ol i Ll e g, A AN Ay skl sla ciliyJa g
Q : Define Alum .
Ans : Is a double salt of aluminum sulfate, potassium sulfate and crystalline water
molecules with a fixed mass. The general formula KAl(S0,),.12H,0.
§ uddl die s g
Aes A Lty olith pla ciliyia g p bl gal) ) S ¢ 2 BalalY) il 1S (e ozl s ; ol gl \
%\7’5 c}._»,',,.«ﬂ‘éo).:abof Pg. 55 St swals b y2o I LT G’?\‘
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Q : Where are alum uses ?
Ans :
1. As a sterile minor cuts. Where by it helps blood to clot easily “ why “ because

2 . Make dye permanent on textiles .
3. In purifying drinking water.
(o) Vg Balaill o adl) doloy Eua b pall g all gl 1 cilaladind)
ARG e aal) Gl gyg ol o AI(OH)s ey g sball B gy 43

il gadall o fluad) culi |2
el olpa &85, 3

Q: Why use alum as a sterile minor cuts, and it helps blood to clot easily .

Ans: Because it dissolves in water and Al(OH)3 deposits on the wound and stops blood so

clot.
?:UMEM\UJ&eAS\ ol g 8 piuall 7 g ! AlnaS Qi) aadieg 3lal & J) e
LAY s sl Gigag ol e AIOH)3 sy g slall B qigdy 4 1 il sal
Q/ How to Test of Aluminum lons?

Ans: Aluminum ion is identified in its compounds by basic solution such as sodium
hydroxide or potassium hydroxide whereby they react with aluminum ion (413) to form a
white gelatin deposit which is aluminum hydroxideAL(OH)as in the following formula:

Al*® + 3NaOH ————> Al(OH);| + 3Nat
aluminum ion  sodium hydroxide aluminum hydroxide sodium ion

For example :
AlCl;+3NaOH — >  Al(OH); +3NaCl

¢43l45_)A L_3 f}y.dm Ol o CaaSS u._Su»

rnly 0985 ALY wiad pga3 puall dSo s J2a (SUels Jgla Ablungy diLS)e (3 pouialdl Ogal e L2tSS 1 olgrll
- 92399a)) AruSyduds ¢y 3L ALl die syl M gy pguial Il dainS g dud oo (25D Laml

The precipitate, Al(OH);, dissolves when sodium hydroxide is added Because dissolved
sodium aluminate is formed , it AL(OH)5, also dissolves when an acid is added because of

the amphoteric behavior. 1y o JulaS Sae

P90 gaall Slisagll 355 Catan @523 940l daaS9)ds (30 53Lj A8LoI ie L9y orial VIl duaaS 3 (po sl g
S92 dSglan o 4l yasloell ABLa s gl S s gy SliSy 45141
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Group I11A Elements Ch. 3

Q/ Complete the following reactions and then expressed with balanced chemical equations
1. Aluminum chloride + Sodium hydroxide

Ans: AlCl; +3NaOH —> Al(OH)5; +3NacCl

2. Heavy heating of aluminum hydroxide

Ans: 241(0H); —2  »  AL,0; +3H,0

3. Aluminum + hydrochloric acid

Ans:  2Al + 6HCI — 2AIlCl; + 3H,

Chapter Questions 3)

Q 1: Which is the following is not found in group IlIA .

a)3iGa b)isAl c)i2Mg d)sB
Ans :Mg

L B Bya3l paud A Y AW oliadl (e ST 1
sk 3k 3k 3k ok ok sk sk sk sk 3k ok sk sk sk ok ok sk sk sk sk ok sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk
Q2 : Chose from the brackets to complete the scientific meaning in the following terms ;
AWl Cloellaaadl § oladl Gaoll JWSY w193V (e 4l . 2
1. What is the role of aluminum for thermite reaction?
a) Catalysis  b) Reducing agent c) Oxidizing agent Ans:“b

uSho Jole (7 JAse oo (@ dsle dole (I Sl Joladd pguiad¥l 593 g Lo . 1
2 . What is the percentage of aluminum in aluminum bronze alloy?
a)High b)Small c)100% Ans:“b

7100(z  Bako (e Al Sparagt¥l ol cibus § poraldl dad (pls . 2

S (&I, Ak, JoV1) Byl o (Ga) pedSIl . 3

Q3 : Complete the following statements:

1 .Aluminum react with acids to release _hydrogen gas , while when reacts with

hydrogen gas and aluminum salt mohoteric behavior
bases release because -2 RPNQLE £avio

2. The effect of oxygen in air on aluminum don’t lead to corrosion as in air in the

) it forms a thin but firm layer of aluminum oxide which sticks to
case of iron because of

the metal with " self- protection" against erosion.

. . . . Al,03 H:0
3. Heavy heating of aluminum hydroxide gives , .

4 . Salt composed from potassium and aluminum element called ---------- .

5. The aluminum behavior when reacts with acid and bases is called __§__m_|9_|]gt_t_e[_l§_|9t_ehaw0r

N
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Q5 : Select from list ( B ) what first each statement in the list (A)

Ans:
List A List B
1. An element with amphoteric behavior. 1 - Thermite
2. A reaction in which Aluminum reduced agent and releases high 2- alum

heat energy that dissolves iron .

3 . Aluminum oxide 3 - Alumina
4 . Double salt of potassium sulphate and aluminum 4 - Aluminum
5 .0One of element of group IlIIA which is semimetal 5 - Indium
6 - Boron
Solution :
List A List B
1. An element with amphoteric behavior. 1- Aluminum
2. A reaction in which Aluminum reduced agent and releases high 2 - Thermite
heat energy that dissolves iron .
3 . Aluminum oxide 3 - Alumina
4 . Double salt of potassium sulfate and aluminum 4 - alum
5 .0One of element of group IlIA which is semimetal 5 - Boron

Do not stop Do not be afraid will reach God 's help
to what you want Just be strong and trust God.
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' Calci Vanadium Chromium Manganese Iron Cobalt Nickel Copper —V
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2412 ke a:al 2-8-1-2 2B-W-2 28152 2882 2-8-18-1
@ a2 53 s 5 a6 a1 ~
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Introduction:

Q: Why solutions are important in chemistry science with a great extant especially liquid
solution?

Ans: Because they are the medium for chemical reactions, whereby they help to happen
interaction among reacting substances.
SAlal) Judaall Aol g5 yuS aa ) daga Jallaall iat 13lal [
Aleliall 3 gal) (p Jolil &igan B solud dua ¢ Libanl) cdle Wil Alu g LY ;o sl
Solutions: It is homogeneous mixtures composed of two or more pure substance having no
chemical reaction between them. the substance with majority in the solution is called
the (solvent) and the material with less existence in the solution is called the solute.
Balall panily ¢ (pilrasS JOU Lagiy iany S of (i (il (ha (1850 Auadlania Jalliia (8 3l R 9 1 Jslaall
LI e Jglaal) B Taga g JBY) Balall g qudall Jgtaal) B Apdlal) cld
Solvent: It is the substance with majority in the solution .
Solute : It is the material with less existence in the solution .
Q: What are the types of solutions according to nature of it solvent?
gt il dada ) Aty Jllaal) £163) ALa [
1. Liquid solutions (solvent is liquid):
a. liquid in liquid like (alcohol in water)

b. solid in liquid like (NaCl in water) to get the saline solution or dissolve sodium
hydroxide in water (basic solution) .

c. gasin liquid like (HCI gas in water) the resulting solution is called hydrochloric acid
solution (acidic solution)

2. gaseous solution: like gas in gas (like air)

3. solid solution in another solution: Like alleys-or coins.

Sl el (158 Laie (sl + Alilad) Jallaal) 1

slall B Jgasl) 403 Ja o Jile A Jilead) A303)

403 ol Ale Jolaa o Jgaall elal) A (NaCl ) lad) glogd Al 8 LS : Jil 8 dda Bala 403, @

(258 Jslaa) plall (8 o 50 peall S g p20
aala st g glaall pacas ¢ sl o (HCT) Cong sl 30518 2l Jha : Jibes S8 Al 2
. (aalad) J slaall) &by ) olS g jasgd)

slogd Jia s Al e Bl jie 12
A ) il g dpiane s \galina ¢ AdliAl) elibud) Jia AT Jslas A il Jslaa s 3

‘ THE PAIN OF DILIGENCE IS MKCH EASIER THAN THE PAIN OF REMORSE". ’
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% Nature of Solutions:

+* Names of solutions vary according to the amount of the solvent and the solute and the
nature of the dissolving process.
Ol dplee daala 1S g caldall g qupdal) dpaS CAIVAL (llaal) placd Ciliss o
A saturated solution: is the solution which contains a greater amount of the solute and the
solvent can dissolve no more of solute at the given temperature and pressure.
Super saturated solution: is the solution which amount of the solute is greater than that
the solvent is able to dissolve it under normal conditions.
An unsaturated solution: is the solution, which contains less amount of the solute that is
required for saturation at a particular temperature and pressure.
Ao aie Gildal) (e 3y jal) Al qudal) gobiien ¥ g Gildall (e B S daS o (g giag o) Jslaall g rpadia Jslaa
il Jaiall g 51 ad)
Aalad) Cig RN 8 Al Gulal) audiicy o3 aad) (e aS) Ad caldal) ApaS 0 9S5 oA) Jglaall ga rpadiall (38 Jslaa
(Obira Jakda 9 80 pa A 3 ais gadill Giglhall cildal) ¢ra JB) dgaS o g giag g 2) Jolaal) b rpadia € Jslaa
** When the solute molecules ionize in the solution, it is called electrolytic solution.
Electrolytic solution: Is the solute whose molecules are ionized in the solution, and be on
two types: 1. Strong electrolytic 2. Weak electrolyte
(il g A8 Jslaa Jglaal) o gl ¢ Jglaall B ide il o Gl Ladie
PSS A Sy Jslaall B ATl e Gul A dal) ga 1 Sl g S (J glaall
Strong electrolytic : The solute its molecules are completely ionized in the solution like
hydrochloricacid. HCI > H*t Cl°
o185 gl (ala Ja ol JSdy Al Ja Cpli 3 Jslaal) sa g0 (o ) il g SN
Weak electrolyte solutions: Its solutions whose molecules are partially, moderately, or
slightly ionized. Like: Hydrofluoric acid, whereby it slightly ionizes in the solvent, its
ions are at equilibrium with the non-ionized molecules. HF = H*t +F~
¢ sl g ongd) paan rdia LB o) Yaina i L da Adlie ol 0585 AN Jallaal) (A rddsal) <l S Jalla
Adiall e i el g 03165 Al B Al 0580 cqudall (B DB ol Gua
= |n the formula reversed arrows indicate that the slightly ionized substance is at
equilibrium with the resulting ions.
Al i gl e 055 s B ALE dial) Balal) o)) ) A gSoal) agdl pudil dipaal) B m
Non-electrolyte solutions: are solutions whose molecules don't ionize at all, as sugar or
ethyl alcohol in water.
Y e gal e Gl Y AN Jallaal) o A g SN 8 el
N\
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o
* Solubility
Solubility: is the maximum amount of a solute which can be dissolved in a given amount of
a specific solvent to result in a saturated solution at a given temperature.
1o Jpaall s quda (e i paa (B sl ) Oy Aplial) Balall (e daS ) Lgdly i a1 (sl AL
. (3a230) A glaa B ) ja Ay die dia Jglaa
QO :What are the factors affecting the solubility?
1. Nature of the solute and the solvent .
2. Temperature .

3. Pressure.
¢ A3 e 3 sl Jal gl Al s g
bidall 3 b el daj, 2 L culall g Qldall degds 1 5 ) gall

- Nature of the solute and the solvent:

Explain: the salt crystals dissolve more quickly when a small amount of table salt is added

into water in a beaker when start the process of shaking?

Ans: Because the process of shaking helps to contact the surface of crystals with water
even greater whereby the more exposed the surface of the solute in the solvent, the
greater the solubility.

N Ades sy die (399 B plall B alakall mla (g B s AaS ABLG) e S A gelal) @l oy quli /e
b I e et 31 Ll Gua s (S plally @l sl o Aadla o solad 1Y) Ades oY 1 sl
Okl A8 ) ccudal)

Q: why when the more exposed the surface of the solute in the solvent, the greater the

solubility?

Ans: because the process of solubility has to do with surfaces which are exposed to

dissolution.
SOk b ) cudall A Gildall o i 2 31 LalS e
(sl A jmal) gl (3l (Lo gdl) dsles (Y 1 ) sad)

Explain: sugar powder dissolves faster than lumps of sugar?

Ans: because the surfaces of the powder of sugar is greater than those of the lumps of
sugar whereby the more exposed the surface of the solute in the solvent, the greater
the solubility.

¢ Sl s (e £ el gl Sl (G9ama 1Jle
Ol AL i) 5 cqmiall A el rdaa (s a1 ) LalS Cua pSad) IS daad (e ST Sl (3 g ghad Y 1o g2

- - - - Yad fad \(a
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Q: What does it mean ” Like dissolves like “

Ans : Polar solvents dissolve polar solutes and vice versa.
TMAgad Gy Gudall 3 jlally 3 gaclal) La ;) s
L aa oasall g (ol Cudal) G g dgdll) Clpdall ¢ Gl sl
Note : The insoluble substance ever dissolves no matter how long they are left in solution
or how hard they are stirred .

LAk Jgb g Al B gh S Laga igli Y | La quida B (o gAl ALY 8 Balal) ; ABaadla

‘*— Temperature:

Explain: Sugar in the hot liquid dissolves faster than that in the cold liquid?
Ans: Because the motion energy of the liquid molecules increases in the hot liquid, making
it more likely to collide with surfaces of sugar crystals, this is why it dissolves quickly.
Sl L) B 3 g gall D (e £yl CALU) Jilud) B 3 ga gal) Sl oy le
ol il pa adbaill L o i8] ddray Laa ¢ CALW Jilad) 8 31335 Abilaad) ciliy jadl 4 jad) dBUal) oY 1 il gl
A o gy ) (B ) g8 138 g ¢ Sd)
% Pressure:

+»» The effect of pressure on solubility is best shown on gaseous materials whereby their

solubility increases as the pressure of gas on the surface of the solution increases.
e Sl Jais 83U e 0o LgigklB 21335 s A3Ia Slgall e bl S Sbglll o Jakall 160yt
Jgloeall o

Explain: in carbonate beverages when the cover is removed bubbles are formed and move

up in the liquid?
Ans: CO, pressure will decrease on the surface of the beverage and making it less soluble

and bubbles are formed
Sdiludl A oY) I & Ay cle ) Jodi slaad) 4) ) die 4 jlad) cilyg pdiall b [Jle
(SRRl (¢S g (gl g3l LB JB) Alnany g g pial) el (o (laliia (g0 SN S g (AU Jaiada (Y 1 ) gl

Pressure
Carbonated beverages are a good example

e These drinks contain
large amounts of (¢
carbon dioxide (CO,) g
dissolved in water. ]

e Dissolved CO, makes
the liquid fizz

] i b - il N\
ot e o Senis bt N eSO
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% Concentration of Solution:
+* The solution consists of two major parts: The solute and the solvent.
codally Sldol) sy ool oo Jghoeadl 95 o
Concentration of the solution: It is the amount of solute in a particular solvent from

solution.
Jtaall (e (rma Guda b ldal) laka ga 1 slaal) 38 3
Concentrated solutions: It solutions which large amount of the solute.
Il (e B S AgaS o (g giad AN Jallaal) g 1538 jall Jallaal)
Dilute solutions: It solutions which relatively small amount of solute.
L13al) e G AL dpas o (g gial AN Jullaall A g 1d8dal) Jullaal)

++ A concentrated solution can be changed into dilute by adding a larger amount of the

solvent.
dal) (e ST Agas ABLaly cida ) S pall Jglaall pal oSay o

A concentration of the solution can be expressed in various ways:
tBob Bany Jalaal) S 5 0o il (S
% Concentration by Mass percentage:
Percentage of concentration: It is the number of grams of the solute which are dissolved in
100 grams of the solution.
Jslaall (e )2 100 (b dall cilal £ sae ga 23S A A
The percentage of mass ratio of the solute and the solvent is calculated as follows:
1A sadll e cudal) g Galdall ALY At 4 gial) Apdl) Gilaa aly

mass of solute (m1l)

Percentage concentration of solute = ,
mass of solution (m1+mz2)

Solute % = —* , Solvent% = Tz

mr mr
Whereby (m1) solute mass, (m2) solvent mass and (mT) solution mass
(total masses of both solute and solvent m1 + m2).
Generally the mass percentage of any component can be expressed in the following

mathematical relation:

mass of component

X 100%

Mass ratio of any component of the solution = :
mass of solution

Jolaal) AL A judi (MT) 5 qudall AL ) pdd (m2) cpidal) A ) (M) sedi dua
(M2 + ml il g Qi) JiS £ gana)

Y . e b o 2L NG
% s atd) oo seals &F CLEREON ORI RN g -
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Example 4 -1 : What is the mass ratio of the solute and the solvent of a solution made

of 15.3, of salt dissolved in 1554 of water .
felall (155 g (& e plakall 7la15.3 g (e (1950 J slaal quuitall g caldall AN Ayl La ¢ 1 — 4 e

Solution : Olbaral! CaSS
Mass of solute :15.3;=m; Oldedl S
Mass of solvent:155;=m; Cudell dlS
Mass of solution  =mr Jgloxall WS

my = my+m, =15.3 +155 = 170.3g ) )

(m1) Culal) A€ g Lildal) AL daic

Mass ration of solute = (:n"—l) x 100 % Gkl a5 J glaal) AL Lgia aas
T it & 41 3 o 2

a5 4 gial) Al (ygil2

1703

Mass ration of solute = x 100 % = 8.98 %

Mass ration of solvent = (mz) x 100 %
(mr)

Mass ration of solvent = 1;(5)53 x 100 % =91.02 %

LR SR R S S R TSR S S R SR R S SR R TR S SR S TR S SR S A S SR TR SR SR R S S TR R S S TR SR SR SR S SR TR S SR S R TR S R S S T SR S S S S SR SR S S R SR S o o

Example 2 -4 :
A sample of vinegar contains 4% of acetic acid by mass. How many grams of vinegar is
required to obtain 204 of acetic acids solution ?
Juand S Lgatiad Al JAI) 4aS La, 1A (s (a4 % W lala LIS dpud o (g ging JAN) a gigai s 2 — 4 JYa
Sl aala (1020 g o

Solution

Percentage mass of solute = ™1 x 100 % L ) )
mr Gldall 4 giall dswdll daie A

4% =22 x100% daglaa Gdall ALIS g da glaa
mr SR (mT)dM\ZJ:\ngMU

2000

mr= _4

my =500 gvinegar need

%\a} Srtead) g rals & pg. 64 sals b yo e \@J
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Exercise 4 — 1 : A solution is formed by dissolving 48.2 g of sugar in 498 g of water what is
the mass ratio of sugar and water in the solution?

Solution :

mr=my+m, = 48.2 +498 =546.2¢g
(mq)
(mr)

48.2
546.2

Mass ration of sugar = x 100 %

Mass ration of sugar = x 100 % = 8.824 %

Mass ration of water = 722 x 100 %
(mr)

498
546.2

Mass ration of water = x 100 % =91.117 % =91.82 %

Exercise 4 -2 :
20 g of hydrochloric acid is diluted by 80g of water , what is the mass ratio of the
acid and water in the solution ?

Solution :
mT=m1+m2 = 20 +80 =100g

(mq)

Mass ration of HCl = ——— x 100 %
(mr)
Mass ration of HCl = % x 100 % =20 %
. _ (m2) f
Mass ration of water = x 100 %
(mr)

Mass ration of water = % x 100 % = 80 %

{ Every day can be a normal day or the starting day of your goals achieving way, you decide }

=

SO e @ et &5

_oR
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Concentration in volume percentage :
It is ratio of volume of each component of the solution compared to the total volume of
the solution multiplied by 100 .
s dgpanal) 4 gial) dadlly 58
100 (2 Ly raa Jslaall Sl aaall ) Jslaal) ciligSa (o (1 98a JS ada A (2

volume of solute

Percentage of volume for solute = - x 100%
volume of solution (V1+Vy)
0 Y 0
/Osolute VT x 100 %
l l
Percentage of volume for solvent = Lolel fsolpent x 100 %

volume of solution (V1+V3)

Yosotvent = - % 100 %
Whereby volume of solute is V1 ,volume of solvent is V>, and volume of solution (total
volumes of solute and solvent (V1+ V> ).
Vacuiall aaals Vi cldall aaal ja
cudall g Qldal) ana £ gana Jiang (V= Vi + Vi) Jslaall aaaly

volume of substance

x 100%

Percentage of volume for any component = i
volume of solution

v
% - substance X100 %

VUsolution

Units of volume which are commonly used Liter (L) or milliliter
(ml) or cubic centimeter (cm?>).
(cm®) oSl jiaiiadl ol (ml) sildall gf (L) Al & 3ale dasiiaiall agald) cilaa g
Conversions between these units are as follows:
: Y6 gk Lagd Jogoeill idlolae
1ml=1cm’ 1L =1000 ml
1L =1000 cm3

=
el o ale &F PE-66 oz, bz SSL LT P20
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Example 3 — 4 : Calculate the percentage of volume for both acetic acid and water in a
solution formed by mixing 20 ml of acetic acid and 30 ml of water.
LA Gaala (e Ja 20 LIS aie (598 Jslaa B plall g LA Gaala (e (81 dganal) 4 gial) dpd) cuesa) 1 3 — 4 Jla
Sl (0 Ja30
Solution : Volume of the solute V; =20ml

Volume of solvent V=30 ml

Volume of the solution (V1 +V2) =20+ 30 =50 ml

Percentage of volume of the acetic acid = % x 100 %
Percentage of volume of the acetic acid = % x100% =40%

ml

Percentage of volume of the water = % x 100 %

Percentage of volume of the water = % x100% =60%

S e e o e e e S e e e e e e e e e e
Example 4 — 4 : What is the volume of ethyl solution expressed in ml that is required to
be added into water so that the total volume of the solution would be50 ml,
and its percentage of volume would be 80%.

80 % dpadall dipi (583 50 ML (S Jslaall paa muanl plall A8l o B mLAllall S Jgas I slas paa Le 24— Jla
Solution : Percentage of volume of the compound = % x 100 %

U1

80 % = > x 100 %
100V, =80x50
4000

V1 =—— =40 mL
100

LR R TR SR R S S SR R R TR R L R S S R R L S S R R TR R SR S S S S R T SRR S S S S SR TR R R S R R R TR SR S S R S R R TR R S S R

Exercise 4 — 3 : If 80 mL of pure water is added to 20 mL of sulfuric acid , what will be

percentage of volume for both sulfuric acid and water ?

Solution : P <>
Volume of the sulfuric acid Vi =20ml

Volume of water V,=80ml U’
Volume of the solution (V1 + V2 ) =20+ 80 = 100 ml

Percentage of volume of the sulfuric acid = % x 100 %

Percentage of volume of the sulfuric acid = IZOOT"" x100% =20%

ml

Percentage of volume of the water = % x 100 %

Percentage of volume of the water = f(ﬂT"” x100% =80%

ml

R ST NG
ot e o BT panis bt S eSO
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‘*—Expressing Concentration by Mass/Volume:

»

3

Sometimes, concentration is expressed by mass unit of the solute (gram) in a given volume

of the solution (liter) , the unit for this kind of concentrationis ( gram / liter )(g /L) .

Mass of solute
Volume of solution aaal) / ALl 58 i)

(L) Jstaal) (o Gama paa B (el ally) Gl dall ALS Bas gy 508 3N Go Gla¥) (lany A s
(A 12 ) o 58I (e g odll 18 Baag (1

It is worth noting this expression of concentration itself is the definition of density which is

Concentration g/L=

the unit for volume mass.

If density is symbolized by the Latin character (p), Mass (m) and Volume (V), therefore,
density is expressed by the following relation:
i jadly ABUY) e g5 a3 13) ALISH aaa Bang 4 9 ABUSH Gy ol g8 41D a5l Ge ) A8 0 ) BLEY) Jaxi
sl ABdally ABUSY (e puail) Al ¢ (V) adad) 5 (m) ALl g (P) g9 AU

m (g)

,  P(g/L) =V

mass (g)

Density (g/Liter) =

volume
Note : Other units can be used for volume like (m!l) or (cm?).

(Bews) 91 (o) Jin paall 5 AT ilaa g aladiad (Say

Example 4 -5 :
5 grams of copper sulfate are dissolved in 0.5 L of distilled water.
Calculate the concentration of solute in the solution , with (g /L) unit.
. g/L 3aa g Jslaal) (B lial) 58 5 quun) phaiall slal) (4 0.5 L b (eladl) iy oS (e 5 g cudl 15 — 4 JUa

Solution :

Concentration (g/L) = % = % =10 g/L

ANl ala¥) ) At ¢ AT gl ol sl 0 ¢ gl g OAS Lagea ¢ Ladh uaad g L g8 g ¢ duay Sl 5 58

R ST NG
ot e o B i bt S eSS
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Example 4 — 6: Calculate the mass percentage of methyl alcohol in a solution containing
27.5g of methyl alcohol and 175 ml of water and assume that density of water is 1.00g /mL
w175 mL 9 Jdal) JsasS (e 275 g o g sian Jolaal Jilal) J gasd 40 Apdl) s 1 6 — 4 U
(1.00 g/mL (s sbes slall 48US o) (a 5idl), slall

Solution Mass of methyl alcohol m=27.5g, volume of water V =175 ml
plg/mL)= "2 prag A4S ALY, Gl

V (mL)
S Jsanl s i) AL duie 1 Jal) 5 <8
m g =1(g/mL)x175(ml) ey ABEKY) () 538 ariio culal) AkiS
Wany ((culall ) plall ALS 2aig aglea aaal)
LS Jad) JaSi g A4S ALY a3

my=p(g/mL)x V, V(ml)

m ,=175g mass of water

o

r

Mass percentage of methyl alcohol = % x 100%
T

2759

= x 100%= 13.6 %
2025 g

Exercise 4 — 4 : What should be mass of sodium hydroxide dissolved in 1L pure water in

order to obtain a solution with 0.5 g/L concentration ?

Solution
. _m(g)
Concentration (g/L) = 5 g/L 33as 38 A o) Ly
’ 1L SN 688 gkl

m, =05g

Exercise 4 -5 : KClis 5.8% by mass in solution . Calculate mass of KCl in 0.337 L of the
solution ( suppose that density of the solution is 1.05 g / ml )

Solution s i gl 1 oY) g
Vi = 0.337 x 1000 = 337 ml ( volume of solution ) ml 33ag M Laagig
(9
p(g/mL)=72"" o
Jslaall AL an 48U pa
my =p(g/mL)xV 2o glaa A0S g paal) ey

m, =1.05(g/mL) x 337 ml =353.85 g mass of solution

Mass percentage of Kcl = ? x 100%
T

m
58%=—=<L x 100%
353.85
5.8 x353.85

=20.523 g of KCI
100

Mgcr =

R ST NG
ot e o B i bt S e RS
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Chapter Questions 4)
1. Describe the following:
Solution : Page 59 Saturated solution: Page 60
solubility : Page 61 electrolytic solution : Page 60
concentrated solution : Page 63 concentration by mass percentage Page 63

concentration in volume percentage : Page 66
E R R R S R SR TR R R R R SR R TR T R R SR R T T R R SR SR LR S S SR SR TR T SR S S R R SR T S R SR R LR R S L R SR R T R R SR SR R R S R R R R SR R T S S o

2. Q Which answer is true example for solid solution

a.juice b.coin c. salt solution
i dssa sz de o mes ) qlall Jelaall LBda U 4 Al ) @)

L R R R R S S S T R R SR SR S R S R R R R S R S S R R TR S R o R

9 . What is the definition of weak electrolyte solution?
a. If solute ionize completely in solvent
b . If solute not completely ionize in solvent  Ans:“b “

c. If solute fast ionize in solvent
Sdymaal) g SSN) O slaall oy a3 58 L
Cilnial) & Lalad caldal) cpli 1), )

Cilbndal) B de jun cildal) oli 13)
E R S S S R S S S S S e R R R
9 . The solubility of the sugar in hot water is faster than cold water. What
is the main reason of this?
a . The energy of water molecule reduce under high temperature.

c. The energy of sugar molecule increase under high temperature.
91343 il ) g La ) slall ¢pa £ gl QAL plall A Sl Al 93
Adle 5 da o caad JBy elal) by ja A8Ua | )
Adle 5 ) da e cad a3 plall el ja d8Us | o
Alle B a A o caali a3 Sl cliy ja dBla

LR S T T S T S R S R S R T R S R S R

0 . How we can convert concentration solution to dilute solution

a . By the help of increase concentration of solute
b . Heating solution

¢ Caa ) 385l Jstaall Jy ga LiiSay i
il 38 553 P e, |
Jslaal) (i |
L dstaall ) cudall e el ALl 2

Cilydall B JalSll el ¥ qildall ),

.4

.2

.2

. ©

.0

%’ﬂa’ Szad) o uaie &I pe. 70 O s b 2 ESSS s La T

5

_oR




, ) Ny A q, Solutions And Expressions
v

Y
3. Compare the following terms; 4 clathaal) ¢ o8 . 3
a ) Dilute and concentration solution. . Soay i Jglaa (|
Dilute solution concentrated solution
contains a relatively small amount of solute contains a large amount of solute
IRl (ya Ll AL LpaS o (g giny IRl (pa B S A o (g gin

b ) Weak electrolytic and strongly electrolytic solution
L6 g sl g i g Sl Jglaa (@

Strong electrolytic Weak electrolyte
Its molecules are completely ionized in the Its molecules are partially, moderately or
solution slightly ionized
elyglSg gl ol Jio pl S Aoz s ool Jio (il AU of Dukias of Al pe Aoz
hygldg gl
like hydrochloric acid like hydrofluoric acid
HCI > H'* +CI HF - H' +F°

¢ ) Super saturated and unsaturated solution.
Ll g pdiall (598 Jslaa (2
Super saturated An unsaturated solution

contain amount of the solute is greater in contain less amount of the solute that is
any solution that the solvent is not able to required for saturation at a particular

dissolve it under normal condition. temperature and pressure .
S Laa S idal) (ha AsaS o (g ging o) Jglaall b kil Lo U AaSll cya B el (e Ll g 3y
d\gﬂ\@%\:\i%w L Omima b g 5l e da s 2l

4. There is 19 gram dissolved mater in 158 gram solvent, find mass
percentage of the matter .
. Sdhﬂ%}‘\d\w\gcﬁw\wISSg gﬂ 3ala (pa 19¢g c_gé\,4
Solution: my=my;+m, = 19 +158 =177¢g

(M matter ) x 100 %

Percentage of mass matter =
(mr)

Percentage of mass matter = % x 100 % =10.73 %

R ST NG
ot e o BT pnis b I eSO



& B Solutions And Expressions
> CJal[n (Nady g[‘ CJememi ¢ ’glg @Zﬁ( For Concentraption
5. 5 gram copper sulfate is dissolved in 20g of pure water, calculate mass
percentage of solute and solvent.
el Oldal) LS &euddl ot ¢ B sladl 020 g 3 el LS (e 5 g BT 03, 5
Solution: my=my;+m, =5 +20 =25g¢g

»

3

.—;)

Percentage of mass solute = % x 100 % L) ¢y gid gadai o g a7 Jadl B B

;nT Gudal) g ldal) Cpa JSI A gial)
Percentage of mass solute = Prie 100 % =20 %

Percentage of mass solvent = ((;:_2)) x 100 %
T

Percentage of mass solvent = % x 100 % = 80 %

LR SR S R R R R R R S R R S S R S R S R S S R S R R S S S R T R R R S S R R R L S S T

6 . How many liters of water is needed to add 10 g of potassium hydroxide to obtain a
solution with 2.05 g / L concentration ?

Solution :
y _m(g)
Concentration (g /L) = L
2.05 = 29
Vy
10
VL —m—4.88 g/L

LR R e SR SR S S R R R S R S R R TR R S S S SR R R SR S S R S R R TR R S S R SR SR SR SR S TR R LR S R S S S S T R S S S S R R R SR S R R

7. 1f 25 ml HCl and 75 ml water are mixed , what will be percentage of
acid and water by volume in the solution?
Tdglxall § paslodl dd (P o e slo 75 ml 9 clyglSg gl sl (0 25 ml ks @313].7
Solution :
Api) (58 (3l o3 7y a1 gl 5
Volume of the solution (V1 +V2) =25+ 75 =100 ml it j::‘_iz‘t di;i.:j‘

Percentage of volume of the acid = % x 100 %

Percentage of volume of the acid = f;T’"’ x100% =25%

ml

Percentage of volume of the water = % x 100 %

Percentage of volume of the water = :;Tml x100% =75%

ml

R ST NG
ot e o BT s b I eSO



Solutions And Expressions
For Concentration

Ch.4

8. calculate the mass percentage of NaCl in the solution, if 15.3g NaCl

and 155.09 g water are mixed .
celdl e 155.09 g 9NaCl (=153 g ks &5 13), Jolaall 3 NaCl (e Al doil) i, 8

Solution: my=m, +m, Al (58 (s 5 a2 ¢ ) 5,8
= 15.3 +155.09 =170.39 g NaCl - 4 gial

Yonact = ((:Tl)) x 100 %

Yonact = Tyoas % 100 % = 8.98 %

Fhhh LT bbb bbb bbb ddbbbrbhhbbbbbbbhdbbbhhdbbbbbhhbbbbbbhddbbhdbbdltx

9. A solution is prepared by dissolving 27.5 g of methyl alcohol in 175 ml
water . Calculate the concentration of the solutioning /L .

Solution :
_ Vi A 175 y ;
L~ 1000 ~ 1000 ~ 0-1751 L 8aag A ml 2 Baa g Jagad g 4l

Concentration (g/L) = % = % =157.14 g/L

EE R R R S R S S R T R R S S S R R R R S R R S S R R S R R R

10 .A sample of water is taken from the Habbaniyah lake . Assum that it contains 8.5 %
carbon dioxide what is the mass of carbon dioxide in 28.6 liters of the lake water ?

( Density of the lake water is 1.03 g/ml ).

Solution
V=V, x 1000 { midaas ol Al Baas dysad g }
= 28.6 x 1000 = 28600 ml ( volume of solution )
(9) . .
p(g/mL):% axall g2 aglaall | CO2 ALS cshaal) £ Jal) § S8
48U e 03 J glaall ABUS g J glaall AL
my =p(g/mL)xV a2 giall Tpuall) (6 gkl o5 | glaall Al
m, =1.03 (g/mlL) x 28600 ml — (my) Aggaal) ALl
= 29458 g mass of solution ( my)
% coy= —2 x 100%

8.5% =KL« 100%
29458

8.5 X 29458
meo, = —————— =2503.93¢

£ L et b o) £ 0



Solutions And Expressions
For Concentration

Ch.4

11. Mass percentage of sugar is 11.5 % in juice also juice contain 85.2 gram sugar, what is
the volume of juice? ( p solution =1 g/ml)

g siaal) Sldally juel) aan 0 Le Sid) (e 11.5 Yo W laie 408 4 gia L o (g giay jas |, 11
(1.00 g/ml st Jglaal) ABES (2 381 ) jSuddl (0 85.2 g (e

Solution : .
(Jsiaall ) smant) aas Giglhaall ; Jal) 5 <8
x 100 % QSS_L'JM!MUQ\M‘MSJA@JM\

sugar
Percentage of mass HCl = ——2—_m1_

Solution 1

Jslaal) ALS iluad 4 gial) Luwil) ¢ 98  gukas
11.5% = —x 100 % cew p2a) andy RS (g8 g5
T
85.2 X100 .
T="115 - 740.87 g juice
_m(g)
plg/mL)="""
1=222 V= 740.87 ml
ml

ER R R R R R S R S R R R R R R S S T R S R S R L R R R R R S R T T S S R R R R

12 . What are the factors that effected on solubility :
Ans : o Nature of the solute and the solvent .
9 Temperature
9 Pressure

LR SR S S R S S S S S S S R SR S S S S S R S SR S SR S R S S S SR R S SR S SR S S S S S SR R S R S S S S R S

13 . Calculate the mass percentage concentration of following solutions ;

a)10.2g NaCl in 155 g of water
Solution :

a) my=my;+m, = 10.2 +155 =165.2¢g Lodl) 0 gi8 (a5 gy a1 Jad) B 5E
cudal) g ldal) Cpa JSI A gial)

Percentage of mass NaCl = ((1:'1)) x 100 %
T

10.2
165.2

Percentage of mass NaCl = x 100 % =6.17 %
b)48.2g sugar in 498 grams of water
mr=my+m, =48.2 +498 =546.2 g

(mq)

Percentage of mass sugar = (mr) x 100 %
T
Percentage of mass sugar = % x 100 % = 8.825 %

R ST NG
ot e o BT s b I eSO



Solutions And Expressions
For Concentration

Ch.4

¢ ) 0.245 g acetic acid in 4.91 grams of water
my=my+m, =0.245 +4.91 =5.155¢

Percentage of mass acetic acid = % x 100 %
T
0.245

5.155

Percentage of mass acetic acid = x 100 % =4.75 %

14. Find the mass percentage of sugar which is contains 309 grams and 45 grams sugar.
g diall (B Sl A0S Ay gial) Adl) & L, slall (30 309 g B Sl (0 45 g o s sian sl i, 14
Solution :
mr=mq+m, =45 +309 =354g¢
(mq)

Percentage of mass sugar = (mr). x 100 %
T

Percentage of mass acetic acid = % x 100 % =12.71%

LR R R TR R S R R T R SR L SR S S SR T R R R S SR R S SR R TR S S S T TR SR R SR R R SR R R R R S S S S TR SR S R S SR R R R R S S S R R R R T o

15. The percentage mass of the of NaCl in ocean water is 3.5% . How many grams of NaCl
can be obtained from 474 grams of ocean water?

474 g e Wle Jgandl Sa A mlall e La NaCl ¢ 3.5 % 4liS 4y gia dpwd e baal) sla s g3ay . 15
Ll sla (e

Solution :

(my)

(mr) A0S 5 4 gial) dgeadl) i ¢ Jal) 558

3.5% = %MOO% 5_yilaa o3 el AiS o glhaall g ALl
3.5 x 474 Aysiall dpuudl) 158 i

T =16.59 g

Percentage of mass NaCl = x 100 %

myqc1 =

% % Kedededede ks

16. Find the volume of alcohol in milliliters present in the following solution :
o. 480 ml of a solution containing 3.7 % volumetric percentage of alcohol
Q 103 ml of a solution containing10.2 % volumetric percentage of alcohol
9 . 0.3 L of a solution containing 14.3 % volumetric percentage of alcohol
Solution

0 Percentage of volume of the alcohol = % x 100 %

3.7%=4% x 100 %
axall g 4y giall dpudll daie 1 Jal) 5 b

100V, =480x3.7 8yl 03 Gidal) aaa Ggllaall g S
1776 4 gial) daudl) () 538  gaad
V1=m =1776m|
514 T pg. 75 TR
NS . s 2
TR el e s Semeisdoss NS 6R



Solutions And Expressions
. Ch. 4
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> Jatin Nady Al- Jememi |§ e

9 Percentage of volume of the alcohol = % x 100 %

10.2 % = -~ x 100 %
103

100V, =103x10.2

10506
17 400

=110.506 ml

V1 = Vo % 1000 = 0.3 x 1000 = 300 ml aa gl ) oldiy) gy
- ml 339 Al Lan gy
Percentage of volume of the alcohol = prli 100 %

143 % =—~L x 100 %
300

100V, =300x14.3

v, =22 2429 ml
100

17. How many gram of KCl is present in each of the following solution ?

a ) 19.7 g solution consist of 1.08 % solute KCl <l ae sala & aSc2a, 17

¢ Jslaa (e JS 2 3250 sall
G 7 1,08 0 19.7 g (e Jstaa o8 (0
Gl 7 18.7 e 05852 23.23 g Jslse (@

Solution
a. Percentage mass of KCl = % x 100 %
T

1.08%=% x 100 % Il 7 12 ga 38 mg Jstaa (S (7
M=~ =0.2127gKCl Mg

b ) 23.2 kg solution consist of 18.7 % solute

M go1ution = 23.2 x 1000 = 23200 g

Percentage mass of KCl = % x 100 %
T SR
18.7 % = KL x 100 %
23200
M o= o =4338.4 g KCI

¢ ) 38 mg solution consist of 12 % solute

38 .
m ion= —— =0.038
solution 1000 g dgjﬂj Q\AAJS\ u}! oL,G.f\J’ e ’
Percentage mass of KCl = % x 100 % g daag ) mg ) daay
T o
12 % = —L x 100 %
0.038
m, = 22298 - 0.00456 g KCl
100

R ST NG
ot e o PBT6  panis bt I eSS
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18. Fill the blanks;

Substance Mass of Mass of  Mass of Percentage of
solute solvent  solution component
A 15.5g 238.1g
B 228¢g 12%
C 183.3g 212.1g
D 174.48 g 31.52g 206¢g 15.3%
Solution :

Jgaal) ol g O il Gadaly A Jad) 5 <

Percentage of mass compound = % x 100 %
T

(A,B,C,D) g A ds e

Substance Mass of Mass of Mass of Percentage of
solute solvent  solution component

A 155¢g 238.1g 253.6 g 6.11 %

B 22.8g 167.2g 190g 12%

C 28.8¢g 183.3g 212.1g 13.57 %

D 174.48 g 31.52g 206 g 15.3%

ER R S R S S S S S SR S SR S R S R S S S S SR R S SR S S S S R SR S R S S S S S S S S S S S S S R S S T S

19. Fill the blanks;

Substance Mass of Mass of Mass of Percentage of
solute solvent  solution component
A 2.55 ml 25 ml
B 4.58 ml 3.8%
C 1.38 ml 27.2 ml
D 23.7 ml 5.8%
Solution :

w—— G (adaly A Jal) B s
V1)

Percentage of mass compound = V) x 100 %
(A,B,C,D) gAVJs e
Substance Mass of Mass of Mass of Percentage of
solute solvent solution component

A 2.55 ml 25 ml 27.55 ml 9.25 %

B 4.58 ml 4.58 mi 120.52 ml 3.8%

C 1.38 ml 25.82ml 27.2ml 5.07 %

D 23.7 ml 3849 ml 408.6 ml 5.8%

—9X
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> Jatin Nady Al- Jememi & b) @'ij:? For Concentration Ch.4
g
Additional questions Ll A
Q1: Answer the following :

»

3

€@ . /dentify the solvent in each of the following examples:
a) lodine dissolved in ethyl alcohol... Ans : A solid material in a liquid

b) Sea water ...........ccueeveerveeerverrenn.

c) Water-absorbing super geis.................
sAalll) ALiaY) e JS (B cudall 2aa | 1
............... slall daiaal) adlgdl 3 gall (Z wovrrerrennee 3l 0lsa (L A J5ash A a5l Gl (I

R X3 T R R S R T R o S R R R S R R R R o R S o
© . Sugar dissolves in water because it is ........
a) insoluble b) saturated c)solid d) soluble Ans:d.

LORsAALE (0 dda(z Ampde (@ QWAL 2 (0 L A plal) B Sl iy 2

S e e e e e e e e e o

€ . A pupil made a salt solution using the following amounts of salt

and water. Mass ofsalt2g. Mass of water 8¢ .
The mass of the solution formed was ............
a)4g b)6g c)10g d)i6g
slall g zladl (ha Al ciluasl) aladialy zlal) Jslae Jasy Lualil) a8 3
Ll 8 sl e AL £E2 @A!QA‘:\&S
AR16( AL£10(E A6« A0 ulls 45 g<iall J glaal) 4LiS
e e e e e e e e e e

O . When sugar is dissolved in water, the resulting solution is classified
asa 1.Homogeneous mixture 2. Homogeneous Compound

3. Heterogeneous Mixture 4. Heterogeneous Compound

Af e il J glaall cisial sl ¢ plall A Sl gl Ladis | 4
oeilaie i S e 4 uilaie pf bidd 3 peldie oS 0 L2 oudlaia i ]

ER o e o S S e e e R R e R S e S S S o e e o
© . The solubility of a................ in a liquid is directly proportional
to the to the pressure.  Ans : “ gaseous materials “

................... bl s < 5

Jidal) aa L gl canlis Jibu 3
Q2: What are the three types of solutions?
¢ A Jdaal) g8l A L, 2

Ans : First : Liquid solutions
1. Dissolving a solid material in a liquid . 2. Dissolving liquid in another liquid
3. Dissolved gas in a liquid

Second : Dissolving gas in another gas . Third: A solid solution in another solution .

R ST NG
ot e o BTE  pnis bt I eSO
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Ch. 4

D

Guda g ildall cp 8 | 3

Q3: Compare a solute and a solvent.
Ans : Solvent: It is the substance with majority in the solution .

Solute : It is the material with less existence in the solution .
R 3 R R o R L R R L R R S S R R S R L R R R R e R S o R R R S R R R R o R R e

4 . How does the solubility of gas change with an increase in temperature?

Ans : Solubility of gas decrease by increasing temperature .
981 ad) da 3 a5 e Jlad) Asily g3 i LS 4

LR R R R R R S R R R S R S R R S R R S SR R S SR R S SR S SR SR S R R R S SR SR R R S SR S R S S SR R S R R S R R S R R R SR S SR R R SR S SR R o R

5. Decide whether the following mixture are solution or not;

a) Salt +water solution
b) Oil + water Not mixture
¢) Carbon dioxide + water solution
d) Pure Water Not solution
e) Sugar in water solution
f) HCl in water solution
g) Bronze (Zu + Cu + Sn) solution
h) Air solution

Y al Jolaa g AU Bldl) S I3 e 4 B 5
slall (b Sl (@ slall (0 slall 4 Gou Sl sl AU (7 sla+ Q) (@ sta+ gl (0
sl (e (Zu + Cu + Sn)% ¥ (O slall (A &by ) olS 5 o0l aaa (9
6 . Choose the solid A, B, C or D that has the highest solubility.
R LG tef o gsiad AN D ST A, B, C dlal) salall 530 6

Solubility per 100 g of water 11g 8g 21g 2g

E R R o S SR S SR S SR S T SR R S R S SR R S SR L S T S S SR R S SR R S SR R S S S S R S S SR S S R S R S R S R R R S

7 . Calculate the % mass of 19.2 grams sucrose dissolved in 412.1 g water.
sl (e al 8 412.1 A AN g sl a) £ 19,2 34l 4 gial) dpedl) a7

M sucrose

x 100%

0 =
Akummse mr

19.2

Yosucrose = 1121 x 100% =4.,59 %

ER R R SR TR R R R SR R R R R SR R TR T R S R R R R R R R TR R S S SR R R R R R R T SR S S SR R R R R R T o R o S S

34 . Why sugar or ethyl alcohol solutions do not conduct electricity ?
Ans : Because sugar or ethyl alcohol solutions at its solubility does not
ionize its molecules in the solvent.

¢ sl gl Qo g AN Jasl) gl jSad) Jslaa 13al | 34

N
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Nh

Titanium Vanadium Chromium Manganese iron Cobalt
47887 50.9415 519961 54938044 55.845 58933
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Chapter Five
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) Jatin Nady Al- Jememi Group IVA Elements

>
Group IVA Elements
Group IVA consists of the following elements:
Carbon (C), Silicon (Si), Germanium (Ge), Tin (Sn) and lead (Pb ) .
(Pb) wala s (Sn) sualll ¢ (Ge) pgsibasadl ¢ (Si) QsSalasd) ¢ (C) Gl

General Characteristics of group IVA

Group 4A is more various and numerous in the characteristics of its members than

other groups in the periodic table .
L yualic cilia B 1o g WA a3l JAS) gl 3 e 3l 028 gl
1. The members of this group show a clear tendency to transfer from the nonferrous to

metal characteristics as we go higher to lower in the group, i.e. as the atomic number
increases. Carbon is nonmetals, silicon and germanium are metalloid and tin and lead
are pure metals.

Thus tin and lead have the physical characteristics of metals such as high density and
thermal and electro conductivity together with bright color and high malleable and

ductile prone.
aard) B3 o (lgliaad gad B pa 3l e (pa LAIELH LalS 4 51N cliual) ) 4 3180001 clieal) (pa Laidal g WU jedii W pualic .1
A ) 318 (el jll g jauall g < 318 oladi (& o gailajadl g GsSilaaadl g ¢ BY g8 (s Sl) Ll (A

9 Olaalll 5 (Al gsl) g o)l Juasill g dllad) ABUSY) Jia el A0 Al 580 ailkadl) Lagd (aba )l g jaaall) clidd
CAdad) aad) g 5okt LG

2. The melting and boiling points of group IV A elements also decrease as we go from the
top to bottom.
Bl Jhal ) Ao (o JUEENL B e 3l pealiad jlgual¥l g Oltill Aa a JE5 - 2

3. The elements of this group are have four valence electrons in their outer shells.

They need to gain lose or combine four electrons to reach the stable electron configuration
Due to the difficulty of gaining or losing four electrons, the elements of this group tend to
combine four electrons via making covalent bonds to reach the tetra-oxidation case (+ 4).
A Laal) g) oA g) uluadiS) ) Uiad B pa ) oda jaalic . o AT Lgddlay cili g i<l day i 3 e 3l 0da jualic dlliai -3

o1 yualie Jpal ¢ gl o) cilip Al day ) (e g guanll 4 graal | 0. a8 i 5 M) J guasll g SN day g

(4 +) Aebul sl A ) J gua sl Aaalid yual g G oSy Clig A<l Ay b AS Laal) ) 4s ganeal)
4. Silicon and carbon compounds are actually covalent compounds of tetra- oxidation.
Germanium, tin and lead, on the other hand, combine to make ionic and covalent
compounds. In the ionic compounds, only two electrons are lost to make Ge*?, Sn*?
and Pb*2,
CrSil galua il g padual g o gaila jad) aaty | uslal) el ) dablead S o 28191l A (A (920 g ¢ sSaledl) LS 10 .4
. Pb*2 3Sn*2 9 Ge*? (pySil bad (i g iSl) ()88 oy ¢ A o) S pal) A L Asarledd g A gl LS e
QY crsend g senze & PBED e bt e )
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5. The elements of this group whether metalloid or nonmetals, have low level of activity.

They react with the nonmetals such as oxygen but they need heat to do so.
L Admds At Slliad ¢ ) M g <l Y oLuii ) g As ganall s34 pualic . 5
(UL ALAL B ) ad) L) Ui LSt g S 6Y) Jia ol M aa Jolii
Q: Why is group IV A is more various and numerous in characteristics of its members than
other groups in the periodic table?
o0l Jgaad) A s AY) galaal) (e Tasig le 5 JiS) [VA de gaaall gailiad @l
Ans: Because the members of this group show a clear tendency to transfer from the
nonmetal to metal characteristics.
Al pailadl) ) A (ailadldl da JEIDU ) g Jae gl A ganal) 028 pualic (Y 1 il sal)
Q: Why the physical characteristics of Lead and Tin are similar to metals?
o) I8N Agiliia panalll g abua sl 43l 58 Gailadl) ;e
Ans: Because they have high density, thermal and electro conductivity together with bright
color, high malleable and ductile.
o) 5 Gkl e ALY g aasl) g sl I A il S 5 oAl Juagil) e AL g Lle ABUS Lggad oY o sal)
Q : How metal and nonmetallic properties are classified in ( IVA ) group ?
Ans : Carbon is nonferrous, silicon and germanium are metalloid and tin and lead are pure
metals.
Q : Why the elements in group IVA tend to making covalent bonds ?
Ans : Due to the difficulty of gaining or losing four electrons.
Q : How oxidation numbers are classified in ( IVA ) group ?
Answer: The fourth point.
Q : Arrange the following elements according to the increase the boiling point:
[Silicon (Si) ,Germanium (Ge), Carbon (C), Tin (Sn) ] .
Ans : Carbon (C) > Silicon (Si) > Germanium (Ge) > Tin (Sn)
Because the melting and boiling points of group IV elements also decrease as we go from
the top bottom.
Q : Explain the covalent and ionic properties and oxidation of the group IVA?
Ans : Silicon and carbon compounds are actually covalent compounds of tetra- oxidation.
Germanium, tin and lead, combine to make ionic and covalent compounds.

The tetra-oxidation case (+ 4).
€ Aagl )1 3 a3l jaalind deslill Alla g A g 9 Aaaloadill Lol gA) ria g @ J) g

- - I3 . - - Vad ” \
% C):,’_}-,“‘-ﬁ“&')-:“-ﬁ'éf pg-sl ogf:a_n&u’,_ac«su,;w G/?\‘
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Silicon

Silicon has four electrons in its outer shell. As it is so difficult for an element to gain or lose
four electrons, silicon combines with its four electrons to form compounds, most of which
are covalent silicon compounds. Its valence electrons is four .
oy )} 8Ly ) el o puale o il (e 4] Lagg L A ABMS B g S dag (Ao (g gy ¢ sSaliad)
B ol Sy L Aranlud Lgadana LS ja A day ) AU g St Ly 0 pSabiaad) (B ¢ il g S

Chemical symbol: Si Shell symbol Shell number(n) Electron number

Atomic number: 14 K 1 2
Mass number: 28 L 2 8
M 3 4

Occurrence in Nature

Q: How silicon exists in nature?

1. Silicon is the most abundant element in the earth’s crust after oxygen.

2. It constitutes more than one quarter of the earth’s crust, approximately 28%.

3. It occurs mostly in combination with oxygen in soil or as various forms of sand and clay
deposits.

4. It does not occur as a pure free element in nature.

5. It is most widely distributed in rocks as silicon dioxide (Si0,).

6. It in the form of quartz and sand.
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Explain: Silicon does not occur as a pure free element in nature.

Ans: Because its most widely distributed in rocks as silicon dioxide (Si0,)

It is so nice to have a hope which tells you that Allah will
delight you soon ...and when life gets narrower from
side Allah expands it from the other side
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Q/ What are the forms of silicon?

Ans : Silicon has two main forms:

*

+ The first form is crystallized of dark brown color.
*» The second form is non-crystallized of dark gray color.

)

>0

Note : The crystallized form is less active than the non-crystallized one.

- Both forms have a formula similar to diamonds.
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Q: How to prepare Non-crystallized silicon in the laboratory?
Al A lial) e ¢Sl judand A4S [
Ans: Non-crystallized silicon can be produced by heating potassium element in silicon tetra
fluoride (SiF,). :
SiF, +4K — B , Si +4KF
(SiFa) Gsslad) 3,58 (B o il gl puaie Cpdud Gk (8 Uil p€ O eSiliad) L) (Say

Q: How to prepare crystallized silicon in the laboratory?

Ans: The crystallized silicon can be obtained by melting silicon in aluminum then cooling
the solution . Finally, silicon crystal can be separated from the solution.
Ga GSaleal) <l ol Juadll i ¢ ) il L slaal) &y o o gaial¥) (B ¢ gSbeal) 403 (Ba b Co ) shiiall G gSiluad) ey
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Q: How to prepare silicon in industrial?

Silicon can be prepared industrially by reducing silica ( $i0, ) using high temperature and

carbon or magnesium as a reducing element, as in the following equation :

Si0,+2¢ —B »2c0+si
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Properties of Silicon

Q: What are the physical properties of silicon?

- Q.
fie

7]

1. Silicon is a metalloid.
2. Itis a very rigid element, with a high melting point of approximately (1410 °C).
3. It has a gray color and a metallic luster.
4. It is a semi-conductor. Due to this property, it is used :
A . In manufacturing of electrical devices and applications and also in computer industry.
B . In manufacturing solar cells which convert the solar energy into electricity.
OB A g GsSabuad) OS] AL aSlasdl (plo 1w
(Rsie 42,0 1410) (Ao S Al lgual) Akl pa Ll Gl paic 25,2
(e Bng gl 0 A3
o Aaladin dualdl) odn (e MM g . ga Al 25 .4
. A g sty :;.t.,»...uu Al gl il gall 9 5 gaY) dslia,
RS U ) puadd) 5 gada J gt A dsadid) LAY Aol L @
Q/ What are the chemical properties of silicon
1. Not react with most acids.
2. It melts in aqueous solution of bases: Si+2NaOH + H,0 —> Na,Si0O; + 2H,
3. Silicon is very reactive with chlorine:  Si+2Cl, N _TESICH)

4. Silicon is not prone to react at room temperatures. It reacts at (950°C).

5. Silicon and its natural compounds (silica and silicate) are not poisonous.
walaal) aliea e Jeliii Y 1
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Uses of silicon:
1. Electronics industry, electrical appliances and in manufacturing solar cells.

2 . Metal bars used in different industries.
3. Glass, cement and ceramic industries.

4 . Organic silicon materials which are very important commercially in the production of

oils and plastics.
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Silicon Compounds

A : Silicon compounds with hydrogen silicon hydrates ( Silane ).

- Q.
fie

These compounds consist of silicon and hydrogen. SiH , is an example of such compounds.

Q: How can prepare SiH ,?

Ans : It is prepared by the reaction of magnesium silicide M g,Si with the acids such as
hydrochloride as in the following equation: Mg,Si +4HCl - SiH, + 2MgCl,

da o Jlia g bl g O sSalcall G (9SS Ha (A gL " O gSald) Sl T G g gl g (eSaldl ClS pat
. SiHg <bsS )

lslS g ugll Jia paal gall e MgyST pseitall b Jo LS ddau g o gaudanl Ay
Hydrates are very effective compounds, for example silicon ( IV ) hydride is burns
spontaneously in atmosphere and forms silicon dioxide and water an to in the following
reaction: SiH, +20, - SiO, +2H,0
. slall g 0 sSabaud) S ) (AU (3 83 ) 5d) (B LBL SH, oty Db c)an Adlad LS o iy gl

B : Silicon compound with oxygen . CrinS gY) e O pSaled) S a1
1. Silicon Dioxide (Silica) Si0O, it occurs in nature as:
a . Pure silica such as quartz and flints. They are highly solid substance and are used in

cutting glass and scratching steel.

M&M\@&xuﬂd\%ﬁgﬁl
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Q : Where is pure silica used ? and why ?
b . The impure silica such as sand and clay. It contains different quantities of impurities
which give it a wide range of different colors. Jdai ;Ses
ARNAA Ol oY) L ) ) ) (e AR CiliaS o g gy A cplall g Ja ) Jia s AR 8 Al L o
Q : What are most important properties of sitica?
0 It is not reactive when reacts with chlorine, bromine, hydrogen or most of the acids.
© It reacts with hydrofluoric acid and bases.
€) 1t reacts with oxides or metal carbonates by high heating. The resultant compounds are

known as (silicates).
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Q: Why silica gel is mainly used as drier?  sJ)J9 g
Ans: Because its large surface and great ability to absorb water.
fdiaas ale J<h W) Ja padiay 1 Jie
slall palaia) o 4538 g5 ) Ladaud) ddablu e 1 2l sal)

2 . Silicates: Silicate occurs so widely in nature.
Sodium silicate is the most widely used from to other types of silicates.
It is soluble in water and it is concentrated aqueous solution is called water glass or liquid
glass .
elstaag slall B Gl gd | bl £) gi1 Bl ¢a Yhartiaal g Lo gadi ST a gad gual) CilSlian | Ampdally 5580 cilabudd) 33 3
Define water glass : The concentrated aqueous solution of sodium silicate.
. psgeall Gl e S pal) (Hlall Jolaall g2 g1 zla il ela
Q : Where are water glass used ?
Ans : It is commonly used in various industrial fields such as :
1. Providing passive fire protection for textiles and papers.
2 . ltis used as a cheap adhesive.
3. Cement can be strengthened by mixing it with sodium silicate in order to be used
in buildings.

L BN G 38 s AdadY) ey Alas - 1 P PRELINy
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C: Silicones Mz (yl39 ege el gt
Are organic compounds of silicon. They aren't poisonous and are very stable along a very

wide range of temperature variation.
oAl A B CESUAY (e 1an a9 sda e 1A B e g dal a4 Ly sSbell 4y guae LS ja (A

1. are the most important of these compounds.
They make the surfaces anti — moisture and are used to cover the roofs of buildings.
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2 . It maintains flexibility at a wide range of temperature variation.
It is used in ® Manufacturing of molds .
@ As a sealing substance in baths and kitchens.
A (1 daa) g A8 gana (B Adgpall o Bdlay . A 50 S g ) Blhaal) (e ST (5 oA I Ry ety () sSabuad) Jallaa L 2
Qll g8l piai D 1 (B Al oy LBl pad) cla
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3. NI TATA 17K is used in electrical insulation and in making construction materials

water proof, too.
ey plall Babizaa slil) 3 ga Jaa 5 il gl Ol o i () sSiluad) 2315 . 3

Silicon Compounds

Silicon compounds with hydrogen silicon hydrates.

Pure silica
—» Silicon Dioxide Si0,
(Silica) Impure silica
Silicon compound with oxygen —
_, Silicates:
— Silicon oils
Silicones ———— Silicone rubber
— Silicone resin
%’,{L@A“j‘eﬁb . pg. 87 @H:,L’,L&w’;w _\G)/%
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Chapter Questions 5)

Q1 : Write the following reaction equation :

) Jalin Nady Al- Jememi

1. Magnesium and silicon dioxide . Ans: 1. 2Mg + Si0, —> 2MgO +Si
2. Magnesium silicide and hydrochloric acid. Ans:2. Mg,Si +4HCl - SiH, + 2MgCl,
3. Silicon dioxide and carbon . Ans:3. Si0O,+2C— 2C0 + Si

Q2 . Write electron configuration of element andion: Si and Si**
14Si 1s% 2s% 2p® 3s% 3p?
14Sit 12 2s? 2p®

Q3 : Where are silicon and it’s compound used ?Write them.

Ans : Uses of silicon Pag (84 ).

Q4 : Explain with writing chemical equation how to prepare silicon ?

Ans : A.Inlaboratory Pag(83) B.Industrial preparation Pag ( 83)

Q5: Complete the following:

1. There are tow types of silicon dioxide (silica) in nature, first are pure as _quartz

flints sand cla
and ----------- and non - pure type such as and .

silicates . - 3
2. It can be prepare ---------- from extreme heating silica with metal carbonate or metal

oxide .

=t 2 ,+4
3. The elements of the fourth group has common oxidation
Tetra — oxidation case+4-
4 . The oxidative state Is more stable in carbon and silicon .
- . om - . . silica SiO
5. The silicon reacts when it heated to 950 °C with oxygen or aerated air to give -—--—-—---2

6 . The more characteristic in group IVA a clear tendency to transfer from the non

ferrous to metal characteristic
when we move from the top to the group to the

s . them melting and boiling points
bottom in this group , also the elements of this group

decrease as we move from the top to bottom .

. . ] .. crystallized dark brown
7. Silicon has two mains forms. The first form of silicon is has color

non-crystallized dark gra
y z and has _.careray color.
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