Ali AL-Turaihy : Th
07802542880 - 07822759592 @ 3" Class

Chapter One

"’\9 /

/

Q electron

nucleus

SN— . ~10_12cm
atom~10"cm

Atomic structure for

martter




Ali AL-Turaihy
07802542880 - 07822759592

Chemistry 3™ Class




Ali AL-Turaihy
07802542880 - 07822759592

Chemistry 3™ Class

Chapter One
Basic concepts in the atomic structure of matter

Skl (S sl et | (§ coteibonil] e S
Q1: How was the concept of atomic construction developed?
Tl el o seia ) shai o S 1

A) The concept of atomic construction has been developed across
three models in chronological order

1. Dalton Model 2. Thomsen's model 3. Rutherford Model

B gsei 3 Guesizased 2 Gl zaa]
Q2: Define the following expressions?
1. Dalton model 2. Thomsen's model 3. Rutherford model
33 uegizdsad 2 Gl zdgar ] AU puladll 3 palalle o
o LBLD
1. The Dalton _model:" A maodel of the Dalton-world that

appeared at the beginning of the-19th century and depicts
the atom as a hard, indivisible sphere

oty pde audill o all gl (b eds (sl Gl allall 3 gad s 51 silla 23 gad
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2. Thomsen's model: By the end of the 19th Century

Thomson gave another perception of the atom,(since he

discovered that atoms consist of smaller particles having

negative charge ,called electrons) in his opinion, the atom is

a positively charged sphere on which negatively charged
electrons are attached to balance the charge.
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. Rutherford Model: In the early 20th Century, and after the
discovery of the proton (a positively charged particle, the mass
of which is greater than that of the electron). Rutherford
introduced his perception that protons are situated in a tiny area
at the center of the atom called the nucleus, which contains
most of the mass of the jatom, and that the electrons circle
around the nucleus.

(3) ) 3)M day A jia aus A IS paie Lol o) 4 ) seal (A

BJJS\;UE?LMLALL;)M&“\)
Q3: What are the most.important points that the world of
Rutherford has emphasized in-his model?

and gai 280 ) 5850 ) allall Ll STl Laladl) aal ale e

1 The protons.arecancentrated "in 'small
areas in the centerof the atom. This'area is called
the nucleus

038 ansi Byl Jasi 93 ypradilalin (85 S e Gl gl
3 5ally Aalod)
2. Most of the atom mass in‘its nucleus
L) g A5l ALK alaaa
3. The electrons revolve around the nucleus and most of the
size of the atom is vacuum

.&\‘)53‘)53\?;;;.1&’:\Q)Sﬁj'&\jﬂ\dp&ﬁj)’lﬁ&\)}ﬁ

4.  The number of negative electrons equals the number of
positive protons so the atom is equal

Alalatia 5 A0 1A doa gal) S 63 5l dae (g gbow Andliad) Sl g STV 2ae
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Q4: Why did the Rutherford model of the atom fail?
Bl 35583 ) Fasad sl B8 Il 1
A: Because the idle 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.
i B gill J g () g EIVIAS ja (8 51 5il) 5 il g SN g o) Jaal 3Y iz
Loy 531 53y (5 5 STVl Y ) (53 5 Lo Ul atie jaa Jra il (40 1e 3o
Db Y 3LAl Y (San e 18 95 Al e 5 Led
Q5: Define a proton.
SO 550 (e 1w
A: positively charged particle that is much larger than the mass

of electrons.
5 Y AL e 58 S) A4S Ain Bl (o papanes 385 17

Q6: Why the Rutherford model called the planetary model?
$S S asaila) 8 50 ) masad can e o

A: Because of the movement of negative electrons very quickly
in different orbits around the positive nucleus as inthe case of the
movement of planets around the sun

3\}.\3\ dP‘\ﬂ.\MQ\J\M B).\.\S‘Lc_).a.u U\.mj\ Q\.\jﬂﬁ‘}“ ASJAL_\.mu Na
oadl) g ST AS 5 Al LS Ayl

Q7: What is the mean for the following expressions?
1. Pohr model 2. Modern atomic theory

Al L0 4,00 2 e zdsed 1 AU el 3 palalle 1
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1. The Bohr model is a model presented by Bohr in which he

suggested that negative electrons revolve around the
nucleus at specific energy levels called the number of the
main quantum. The energy of the level rises from the
nucleus and the electron can move between energy levels

when it loses or acquires energy.

ALl 5 I () A 1 )5 59 allall e g3 3 g 5 1y g0 g
Aalda 2o Py oot SI damy e B33aa ABUa Gliglie (A Bl Jsa g
Al il giie G STV IR () (S5 815l (e (5 gial) iy (5 siusall

A 4aluiS) o) ailagd die

2. Modern_atomic theory: the theory that confirmed the

presence of electronic cloud surrounding the nucleus, which

contains one'or two.electrons in a space called Orbital

ZRPR. INE IR NEPRG SN T P S QLT TR PIRVYE AR
Jla s e S A ol glasd s o5 Sl el s sia Al g B il ddayadll

Q8: why failure of the-Bohr model-in the interpretation of
some natural phenomena of many elements?

¢ naliall (o HfS1 Al ol glall (mny jandi 8 ) 50 2 0ed Ji8 /]le

The Bohr model was able to explain the composition of the
hydrogen atom, the simplest atomic system because it contains
only one proton and one electron, while the rest contains more
than one electron and more than one proton.
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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.
1-1 s
: 9A &\&&gﬂ\ﬂ)\uu\gw ;@;.al\c._\\j;ﬂ Al
Y] o I A8 (5 giuse ]
(SN iyl ZEa) (g i 2
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Exercise 2-1: What is the electron cloud?
i g ASIV) Adlsll o geta L : 2-1 (s

A: The electronic cloud: the space around the atom where the
electron is likely to exist.

A O3 IV 3 g g Jaing 3,000 dasall E1 08N (e s oA 5 S sl /o

Q9: What are the most important hypotheses of modern
atomic theory?

$25aa1 35 AN & Hlail) a3 564 aal ale s
1. The atom consists of a central nucleus surrounded by electrons
with different energy levels

2. The electrons revolve around the nucleus at distances far from
the energy levels, characterized by numbers that are not equal to
zero and denoted by the symbol n
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The main energy levels are expressed

by the number of the main quantity,

denoted by the symbol n and taking the

correct values (1, 2,3, 4, 5, 6,7, )wheren#0

The higher the.value“of n, the greater .the distance from the
nucleus and the greater the-energy, the-closer the hucleus isn=1
and the lower.the energy levels, while the'n = 7 is the farthest
from the'nucleus and the most energy and the electron is less
correlated to the nucleus Easy to.dose.

layig pSIa) gl e g SSIVY aad A Adlall €0ilS3 50S () Al CulS LS
¢ Aila b gieadd) J8) 5 6Sa s =l sa 8l gl U B o sl (S 1A ¢ il
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Secondary energy levels: The main energy levels (K, L, M, N,
and ...) have secondary energy levels marked by the letters s, p,
d, f.

These levels differ in terms of shape and the number of electrons

they contain, as Orbital (s) has a spherical shape, and the
secondary level (p) has three orbitals and each Orbital is
composed of two equal lobes distributed in the space in three
orthogonal directions (Pz, P and Px) The levels f and d are more
complex.

Ns Ms L sK) )l dahll el sice (5 siad 4500 8l il sioe
S, P, F s albled ey A gidEs lhgiue e (L

O Cua L it Al Glg SV dae g JSEI daali e Gl gl sda (alias
S5 Yl ol M 4ld (p) Lﬁ}u‘ 0 sl Lal L“g))SdS.ﬁad (S) Jlin
Sy Sl CaLaS EOGETAY (b e ) ga (IS (ypam (14 (y5Se Ul
o ) A ) i OIS Laglh (dl s F ) Cosinadd) Ll PX 5 Py 5 PZz) el Ll
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The main energy levels contain secondary
energy levels of agencies

Y 5 4 gilh ABla b e Ao A ) A8 O glise (g ¢3S

Value n Number of the prime  Secondary Levels
n 4ad i Al aSl) 22 g oI ly giall

S,P

L
M s,p,d
N

s,p,d,f

=+ Orbital % is a space that_contains onlyene electron or two
electrons and is symbolized by the-symbol .

Al e b (g yI ) aal g gl e (6 ging A all sl ) 5!
P
Exercise 1-3:

A.What is the number of orbital in the first and third
primary energy level?

B. What is the Number of Electrons of second and third
primary energy levels?

3-1 (el

SEU § J V) el A8 (g shamargia JS (8 YU H gY) 2ae L -

T 5 S iV A8 (5 glasn (e JS 8 g SV 22 La -
Solution:

A - The first level of energy contains one Orbital and the third
main level of energy contains 9 Orbitals.

B- The second main energy level contains 8 electrons and the
third main energy level contains 18 electrons.

10
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Q10: Why is there no antagonism between the electrons in
the single orbital?
an) sl JUin ) oW1 (8 Qs IV G AL Juasy W 13l 1

Because each electron is twisted around its axis at the same time

as it is around the nucleus. When two electrons

intersect in one orbital, one i1s twisted around its axis g)ﬁé)
toward_the clgck and the..other._is opposite. the
clockwise rotation.

&) sill Jonad ) s (Al i gl i 8o ) eae J g am O SIS Y b /7
ke elailio g san Joa o om Lea sl Jlaasl 5 Yl 5 5) (A Guis S ) 52 5) 2ied

DAY (e Laaaal gl el e ol 90 uSe AY) gde Ll
Electron Configuration:

s A g )

The principle of Offbau: is that "secondary energy levels are

filled with electrons accordingto their energy level, from the

lowest to the highest"

b Canem <l IV Sl Ay i) ALY il i ) ol Gl glad ol Tasa
(=Y W) e gl

Reduce some points Duties:

1. The atomic number of:the element.is'the number of atoms of
the atom element.

2. One Orbital not accommodate more than two electrons.
3. Hund's rule

4. The lower secondary envelope fills energy first with electrons,
then the higher energy, and so on.

1s 2s 2p 3s 3p 4s 3d 4p 5s 4d 5p 6s 4f
11
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From the following figure, we observe how electrons are
distributed according to the main and secondary energy levels

oy 381 5 gt 1) FEUA L gine canen iy SISIY) ) 55 A€ BaaS 3Y) S (e g

Hund's rule: " that no two electrons are-doubly occupied in the
sub shell (secondary-level) unless its orbitals are singly filled.

s S0l ABUal) (g gina A g 3K ) 50 ) Qasa W) e (alig i sacld
(Y ) 13153 AUy gl Jaii (o)) 2y V)

Examplel-1: Write the electron configuration for the
following subshells. p*s d* s sp*sd’ s ! yp°
Solution:
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Example2-1: Write the electron configuration of the following
items: 4Be , sLi, 2He , 1H
A paliall s SV i il iS) 12 JUi

4sBe 15?2 282

Example 3-1: Write the electron configuration and order of
electrons in the primary energy-level for each of the following
elements: 15P , 13Al , 12Mg, 10Ne , sO

il g i) b g BN 0 5 s ot s SN Cai il (iS) 18 Je
AN pealiall e JS1 48 Lo Y)

Solution:

element the electron configuration level primary energy
8O 152 252 2p4 252 2p*

10Ne 152 252 2P° 252 2P°
12 Mg 152.25%2P% 352 332
13Al 152 252 2P® 352 3pt 35%3P!

15 P 1S% 252 2P® 352 3p3 3523p?

Exercise5-1:Write electron configuration for the following
element. ;s Ar 5 Sis 5 oF
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Solution:

oF 15?2 2¢? 2p°

1) W W11
252 2p%  3s? 3p?

1V (ARARAL 1

18Ar 252 2p° 3s? 3p°

WL (P (b

Example 4-1 : Write the electron configuration of sodium atom

11Na than, indicate the gradual energy according to the primary
energy levels.

Solution:
11 Na

A

Example 5-1: Write the electron configuration of chlorine 17C1

then indicate the order of secondary energy levels from lowest to
the highest.
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Solution:

17C| 152 282 2p6 332

A
3p°

1)
352
1l
2P°
{1
282
1l

182
1l

Exercise 6-1: Write the electron configuration for the following

atoms than indicate the gradual energy according to the primary

energy levels. 1sP , 3Li

Solution:
sLi

A

2st
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1
2s |1l
1s? |1,

Exercise7-1: Write the electron configuration for the following
atoms then indicate the gradual energy-according to the primary
energy levels'. 13Al , gO
Solution:

O 12 252 2p*
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Example 6-1: State the number of electrons in each primary
energy level around the nucleus  12Mg, 10Ne , sB

Solution:
B 1s? 252 2p!
First primary level n=I contains 2 electrons.
Second Primary level n=2 contains 3.electrons.
G A2 e ggisan=1 dY) i (5 sl
055N 3o sing =2 (AU i ) (5 sinall
1oNe 1s® 25 2p®
First primary level n=I contains 2 electrons.
Second Primary level n=2 contains 8 electrons
O30l 2 Je s siman=1 JV) ot ) (5 siall
Os SN 8 e ssiain=2 AUt ) (5 sl
12Mg  1s> 282 2p®  3s?

First primary level n=I contains-2-electrons:

Second Primary level n=2 contains 8 electrons

Third primary level n=3 contains 2 electrons.
Os AN 2 e s hain=1 J ¥l i )l (5 sl
O8N 8 e sy n=2 S il (5 sl
Os S 2 e (g 5iny n=3 S ot Hll (5 gl
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Exercise8-1 :State the number of electrons in each primary
energy level around the nucleus oHe , 7N

Solution:
7N 1s2  2s*  2pd
First primary level n=I contains 2 electrons.
Second Primary level n=2 contains 5 electrons
G 2 I ¥ st ) (5 siasal)
O3 S5 i )] (5 gisal
,He 1s2

First primary level n=I'contains 2 electrons
GO9Sl 2 IV i N (5 gl
Lewis Order (Lewis symbol) (ot >e0)) sl i s

Lewis’s symbol depends of the number of electrons.on the last
shell” (external energy level) which is called valence' shell.
Electrons of the outer shell-of the atom-are ordered in‘a symbolic
way called Lewis symbol, as follows:

Lewis Periodic Table Showing Outer Shell (Valence) Electrons

ne Gl ol e e
1 2 3 4 5 6 7 8 2
He «Hee L_GM\‘;ABJP}A\ &Lﬂ_a}‘):\ﬁ‘)_”
O Sy Yl il
Jiai Lalay Ualae JlasSl) juaiall
PAID a6 alyg laal g L Sl Ak S
e 2 ase b Y dusy DAY

*Ne:

ha,¥) cleall e dea S
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Example 7-1 : Write Lewis symbol of the following element.

12Mg, 10Ne, sB , 1H

Solution: To write the Lewis symbol, you must write the electron
configuration for each agency element:

element | electron configuration

N. of electrons at
the last main level

Lewis symbol

18!

1

152252 2p!

3

1S* 28% 2P°

152 252 2p® 352

Exercise9-1: Write Lewis symbol for the following:20Ca,
13Al

Solution:

13Al 1s2 28?2 2p® 3s? 3p?

18AY 1s?2 252 2p® 35?2 3pd

20Ca 1s? 25> 2p® 35?2 3pd
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Example 8-1: An atom, the electrons of which are ordered as
follows. Is? 2s? 2p*

1. What is the total number of electrons in this atom?
?S‘)ﬂ\ 0l ‘_g g_at_u).&l‘ﬁ\ e Lo
. What is the atomic number?
. How many levels of secondary energy level filled with
electrons?
?Q\.\)J.\Sj:)n-i Tx«ju‘ E\_UA_”J\ 4.51.1::5\ QQ}L&A e LA
. What is the number of single electron?
faa 93 ja yuall <l g yiSIY) 22e W
. Write Lewis symbol for this atom?
Al o3gd Ly ol Gy S
Solution:

1-The number of electrons are 8.

nghgtﬁaahj)iﬁ‘i\mg

2-The atomic number is 8 because it equals to the number of
electrons.

A 22adl (5 sl s g KRN 40 B sluny aminll 5 53 222])

3 .The secondary level 1S as well as the secondary level 2S are
filled with electrons. Level 2P is not filled so the number of
secondary levels filled.with electrons is.only two.

1S 2S 2P

TV (10 1

s shmall Lol b g 3iSIVL 3¢ slaa 28 (5 $E (5 siuall 5 1S (5 530 (5 ghsall
Jaad W) cul g yIKIVL 36 slaal) 4y N L glisal) 2ae G ¢ glaa yue 2P

20
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4 .1t is noted that the number of unpaired electrons are two only.

2P

dasd L) A g0 ja pard) Oli g STV dae JaaD

1)

5. Lewis symbol is

Exercisel0-1: Element, atomic number 6:-
1. Type electronic arranged
RUPPEP . R
2."How many levels of.secondary energy level filled with
electrons?
$U 5 SIYL 36 slaall 4 oA A8UAY WL giie e
3. What is the number of single electron?
¢ Aa 50 he yaall Gl g yKIV) dae L
4. Write Lewis symbol for thisatom?
€5, a3 sl ey S|
Solution:
1. 15°Wgsa 2p*
2. The number of secondary-levels-filled with electrons is two
1s and 2s

25 5 T8uker LT G 5 s KIVL 3]l 4 i1 il giasall dac

1. It is noted that the number of unpaired electrons are two
only. ny

u\..u\ Z\;}Aﬂ\ e QUJJNY\ Qe

2. Lewis symbol
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The periodic table: The periodic table is considered the

most important tool for those who study chemistry; it is useful

in predicting and understanding properties of elements.

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.
Lo i g Axgadall (852 s sall aliall amy g2l Jsaadl s 1) all Jsaall
(oA a2l g sal 3l (el e 4
=0 G see Sy jualiall g 5 il ysally oo 2y 88 JSG ualiallicar 8
53 gy ey Pl (e g5l Jsandl (s siaas 3 e Il
Q11: why the physical and chemical properties of the

elements in the same group are similar

2l 8 5 3 3 ealinl e Sl 5 Ayl nl A L / Jle

A: Because'it has the same number of electrons in the primary
level and the last. one of -these benefits«in predicting and

understanding the properties of elements.

o2 5 yaAY) @JIAM adlal) ‘f Gl g iSIV) e damd) padd LeSOULY Sl /C

malinll Gl g agh s adsi 8 ) sill gaal
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Classification of elements in the periodic table

:According to electron configuration

(s SV L 5l Lat gy 5l Jsaall (8 jualinll Cainas

Electrons have the most important role in determining the
physical and chemical properties of the element, especially the
electrons in the external energy levels that we know as the
valence electrons.

AibaasSll g 400 Hdll Galsall st chdaal SV ) sall L g STV )
Lgd a3l L LI ABUAT e 853 g gl lig KN La pnd 5 puatall

RELC | AR RPN
The elements in the periodictable.are divided into four groups

depending on the type of seeondary level where the electronic
order of'element (s, p, d, f).

& 5 e Iilaie) Claast das ) ) (s 58l Jsanll 8 33 s sall jualiall anii
4 e Lﬁm Lé}.'m\ S siual)

S, P y) il S s

(d,f

1. (block™ S):" Which are
located in the left part of the
classification of-elements in
the periodic-table and ends
the electronic arrangement
of its elements at the
secondary level S and includes the first and second groups.

(Selsh) S — gani yualic ]

Y O e W auzai 5 S (5 Ul (5 shnall (8 L ualind 5 SSIVI s i) g
Al
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2. (Block P): These elements are located in the right part of
the classification of elements in the periodic table, which ends
in the electronic order at the secondary level P and include
the groups (third, fourth, fifth, sixth, seventh and eighth).

(Psh)P — zand ypalic 2

Ayl )5 AN e ) Jadii g P s 5N (5 shmally (9 SIV Lguri 55 g (A

Notes

* The elements of the eighth-group are referred to as zero or
group of noble elements where the secondary levels s, pare filled
with electrons.

* The elements that are partiallyfilled with electrons are called
in the subclasses s, p as-well as the group of noble elements in
the represented elements.

*The elements of the first group are called alkaline metals and
the second group elements are.alkaline dust particles and the
seventh group elements are halogens.

G Alaill jualinll 3 50 ) shia s e Al 5 e 3l jualie (o (sl
A5 SV gpilien 7D O s G siaaall ()5S
S Ayl Aale W) & s ASIVL L e dilies G5S5 Al jualiall e
o Allaall palially 4Ll jalialls ey XSy p
A 5 5030 ealic 5 A 3l IRV B0 palie o (3l
i el Ll 5y 30 alic s 2 ) 2, 391 3l

3. block —D Elements: are metal elements located in the center

of the periodic table and the electronic order ends with secondary
levels s, d and is called transition elements.
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4. Block f : These elements are grouped at the bottom of the
periodic table and their electronic order ends at the secondary
level f. They are called internal transition elements and consist
of 14 groups and belong to the sixth and seventh sessions.

5l Jsanl Jand 8 Araniall yealinll as s (F sl ) o puend yualic 4
AdEY) alially Lede Bllayg f (5 530 (6 siuall (g SIV) Leusi 3 gl
:L’..\M\J:L.ndu\ U:ISJJAM ‘55\ ‘_;dﬁja).o) 14 e.majz\z\l;‘ﬂ‘

Finding :- ”period and-group number”

of any element in group A
To find number of period and group for group A, the following
steps
1-Write the electron configuration of the element.

2-The number of the period is.the highest number of the'n, with
which the electron configuration of the element.ends.

3. The number of electrons. in the' eleetronsconfiguration
represents the number of the group.

4. If the electron configuration of the element ends at the
secondary levels s, p the electrons are combined to the two levels
and this represents the total number of the group.
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Example 9-1: What are the period and group for the following
elements: 19K ¢ 10Ne~ ¢ 17Cl

ALY jealiall (e S L aty A5 e 3l 55 )53l Le 1110 Jle
Solution:
N0 1s> © 2s* 2p* group (6) / 2nd period

The last. main level is level (2). Thus, the period is/the second
period. The last secondary level (p) contains (4)-electrons.
(2)electrons are added before saturation-and the total number is:
2 + 4 =6 (group six )-Oxygen is in the second period‘in group
(6) in the periodic table,

2P 28 Ui s Ll edplll oo ai g0 UIA 2 (Sl g8 st ) (5 slsa A
Al a0 0 1 (EEZ2F 4 )) s KU 6 e o sind

17Cl 1s>  2s* 2p° 3s 3p°

The last main level is level (3). Thus, its period is the third period.
Its last secondary level (p) contains (5) electrons in addition to
(2) electrons from the underlying level (3s). The total number is

26
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(7). Chlorine belongs to group seven of the periodic table. Thus,
chlorine is in the third period of group (7) of the periodic table.

Jlin oY Ll ‘5\55153\‘;«43”3013\M((3))«L&&\¢M\dwﬂﬂm}\
Al 45 a3 8 13 (72245 )) s < 7 e lsing 3ps 3s

10Ne 1s>  2s®> 2p®

The last main level is level (2) so its 2nd period The last
secondary level (p) contains (6) electrons in addition to (2)
electrons from the underlying level (2s). The total number is (8).
Thus, its group isthe eighth. Accordingly, neon belongs to the
second period in the (zero) group or (VIIIA) group of the
periodic table.

2p5 2S du.-g))\ﬁ\ Ll ‘@lﬂ\g‘sﬁ)ja ol \JZ@LA\ ‘_.?_..u..)f\)djium Al

10K 1s> 2s*> 2p® 3s? 3p° 4st

The last main level is.level (4) and its_period is the fourth. The
last secondary level (s).contains-one electron and its-group is the
first. Based on this, potassium belongs to the fourth period in the
first group in the periodic table.

Jlin ) ¥ Ll c:\.zg\)]\gh‘ﬁ_)_gd Ol \$4@\J\L5M" \d:‘.,_um:_)dgm Bty
(s (oA ey G A casl g o5 S e (g giad D3




Ali AL-Turaihy
07802542880 - 07822759592

Chemistry 3™ Class

Examplel0-1: What is the common property between the
locations of the following elements in the periodic table?

12Mg, 11Na, sLli

B pealiall ) e (e il o o8 e 11 e
Solution:
12Mg / 1s?> 2s? 2p°® 3s? group (2) / third period
11Na / 1s? 2s? 2p®-3st = group (1)./ third period
sLi /1s? 2st group (1) / 2nd-period

According to the above, the ecommon property between Li and
Na is that they both have the same group (Group 1A). The
common property between Na and Mg is that they have the same
period 3rd period.

O il e il A 5 sl 3 el L Na s Mg o i) ¢ o)
Sl a3 g8 el Lea Li 5 Na

Example 11-1: What is the common property between the
locations of the following elements in the periodic table?
4Be , sB, 7N

s Joaadl 8N paliall #8) 9o (& yidall o 8 L 112 JUe
Solution:
Be/1s? 252 group (2) / 2nd period
sB /1s? 25 2p! group (3) / 2nd period
/N/1S2 282 2p3 group (5) / 2nd period
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All these elements are in the same period 2nd period. They differ
from each other with respect to groups. Each element belongs to
a different group. Beryllium (Be) is in the second group, Boron
(B) in the third group and Nitrogen (N) in the fifth group.
é}ﬁ@ﬁjhm\ﬁ‘)}ﬂ\ G&B}a‘)‘jﬂ\eﬁ‘)éak\ ﬂbﬂ\@&&ﬂ)ﬁ
Bl

Exercisell-1:What are the period and group for the following
elements:

1Al , 6C , 3Li
Solution:
sLi/ 18 2st group (1) / 2nd period
6C/ 1s> 25>  2p? group-(4) / 2nd period
13Al /1s? 25> 2p® 3s? 3pl . group (3)/ third period

Exercisel2-1: What is the .common property between the
locations of the following elements in the periodic table?

5P, 14Si , 6C
Solution:

6C [1s®> 2s*> 2p? group (4)./ 2nd period
14Si/1s? 25?2 2p®  3s> 3p? group (4) third period

15P [ 1s? 282 2p® 3s23p® group (5) third period

The common thing between C and Si is that they are in the same
group (IV). The common thing between Si and P is that they are
in the same period (third)

& yidiall o ol (Ragl W) 5e 3l (puih & (s Legd) Si 5 C o Syiiall ¢ o)
RGN 5 ) gl i 3 olady Lagdl P s S o
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Periodic properties: paliall 4y ) 5al) () 30

Atomic Radius: “Half of the minimum distance between two
identical and chemically-combined nuclei of the element.”

The elements within one period are less than
the radius as we move from left to right,
increasing the atomic numbers

radius radius

As for groups, the radius increases as we move from top to
bottom in the periodic table.

Lila (priaaie guililaie (3050 (2hsh Crrddlal) Cainl oa 3 M) ki Cacai ]

Craddl (A liall e Bgad) LalS Wy ylad Cauat Jay 3aa) 513 ) sall e jaliall )
4 dlae Y1 Bal 3 (sl

— Ligatl LalS yladl) Camt 31338 a3 8 Wl
sl Jsaadl 8 Jawy) bl o

Q12: why at one period the radius
decreases as we move from left to
right in the periodic table?

3,00 ol il B il

b ol () il e ligadl LS ylaill G Jiy 33a g3 500 (8 Jle 2

£ s Jsaall
A: The more we move from.left to right inthe periodic table, the
higher the atoms of.the elements and _the more the positive
charges (protons) inside the nucleus and the negative electrons
increase in the same outer envelope, the strength of attraction
increases and the radius decreases.

paliadl 43,00 0 35 (5 9all Jsaadl & el () bl (e Ligandl LalS /il sl
Sl s I a0 359815 JR0s (2 55 5ll) o sall cilimcl) ol 35 ML
il i iy g 3l 358 312 358 LN GO i
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Q13: Why in one-group increases the radius of the atomic

number increases as we move from top to bottom.

(o Ligadl LalS (5500 aaell 335 3y pdadll Caial ol 3y 3aal 511 3 e 30 (& Jle
fdany) ) leW

A: This is because the higher the atomic number, the greater the

main envelope is away from the nucleus, the radius increase.

212 38 81 5ill (e dmal Ay I ALY (5 685 (6 )M daad) 3 ) LalS agY Gllh g / il sall
el

Example 12-1: Arrange the following elements according to

increasing in their

atomic radius. Notice that all the elements above end with the second main
level. This Means that they are all in second period of the

oF ,6C, 0, sLi periodi_c table. _Thus, the arrangement of these elements
according to the increase in their radius is as follow:

sLi > C> gO > oF
Solution:

sLi/1s?> 2s!

6C/1s>  25*  2p°

g0 /1s> 25> 2p*

dade 5 gu9all Jgaad) (e Al B g4l (e pualind) gaa ¢ B
W jUad) Cilal) ‘”,A AL 3] G (AYS Lgaui 6 ) g8

oF /1s? 25%2p°
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Exercisel3-1: Arrange the following elements according to

increasing in their atomic radius ,0Ca , 12Mg , 4Be

Solution:

4Be group (2) 2nd period
Mg 1s?  2s*  2p®  3s2 group (2) third period
0Cals® 25?2 2p° 3s® 3p°4s2 group (2) fourth period

The three elements are in‘one groupand in the group the radius

of the atom increases, increasing-its atomic number

2al) 334 323 A pladll Caataly 1% a3l 8 gBas) 93 ja ) B AR AEDEN  jualiall
ale g led (5 Al

sBe < Mg < 20Ca

lonization enerqy: The amount of energy required to
remove one electron from-the outer energy level of a gaseous
atom. ”’As in the ionization of Sedium atom:

Na + ionization energy ~— Na”
Oira e 50 (el (s e ) FEY A3 A8kl laie A g il A8l
a 333 gaall 553 Jia 4y el Ll b Ainilldlalata s Al A8l (5 gine (1a
Na + 4k eesssss——) Na * + e
» Ihe ionization energy increases
each period as the atomic number

increases and decreases in the one
group.
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B2 5l 3y 31 (8 Jai 5 (g Al aaall A\J‘LAS};A;UMBJJJ\‘?A@E\ ala dayig
Note / noble elements possess the highest ionizing energy
because they do not lose electrons easily.

A g Ll g i) s Y LY s A o) elliag ALl jealial) /Adaadie
Q14: why Nitrogen ionization energy is (7N ) higher than oxygen

ionization energy (sO)
80 CranS 5¥) (pli Al (e o) 7N s i) i A8 ; Jle

Solution:
/N /1s?  2s% - 2p°
g0/ 1s? 2s* 2p*

Of the electron configuration/of the two elements, we note that
they occur in the same period-but.the last secondary level of the
element of nitrogen half-saturated-and is the most ionizing energy
of oxygen.

ng.u.ml\u\Y\ojjﬂ\wﬂéu@%\thM@jJNY\uﬂ)ﬂ\w
CpanS Y Gl dila S ga g andia Coial s g Il jaial po Al (g S0

Electron affinity: "The amount of energy released when a
neutral gaseous atom acquires one electron.” As.in fluoride
atom:

F+e — F +energy
L) e 3 50l Alla) 8 Lal 5eS ol 5 A L6 _a o 1Ay 5 STy daly)
sl 53 8 LS cilall (g 1 ylaia y pa g aal g 5 )

F+e- » F°- + Energy

Electron affinity: increases in each period by increasing the
atomic number and decreasing in the same group. The noble
elements are the least elements that have an electronic part
because it is difficult to add electrons to it.

33
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B2 6l B pe I (8 J&5 5 (g )l aaal) 8L JaBas) 1) 3 gall & 4 g STV AQIY) a)a 33
Ailca) 4y graall (po 43Y Ay g iU Adl L 3 jealiall J8) Alpil) jealiall yiat

Leall s g sl
Q15: why Noble elements are the least elements that have an
Electron affinity?

€ 5 il Aall Ll ) yealiall J8) ALpil) pusaliall iad ;Jle
A Because of the difficulty of adding electrons to it.
L) @l g i€l dilal 4y gaal S35 /-

Electronegativity: The-ability.of the atom to attract the
electrons ofthe bond towards it in any chemical compound and
increase the ‘Electronegativity” in“one period. increase atomic
number and decrease inthe same group.

S a g) (oA W gai pualill ety s K Qs e 8,0 8,08 a g Al g 5eSI
530l (a8 55 oo a0 By 5asIBlIEL pall 8 Al 5 6K 213 555 oS
Bas) 4l

Metals and Metalloid Properties 4 1S A 5Ll pal g2l

=+ In one period the metal properties are reduced and the
non-metallic properties increase by increasing the
atomic number.

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

+ The table below can be used to preserve periodic
properties of periodic table elements

<+ The following signals mean the following:
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- metal properties

+ lonization energy

+ Electronegativity

_ + Electron affinity

(-) decrease in atomic number, (+) increase in atomic number

520 3 A 31U Gl sahala 3 A ) al g&0) J85 5as) 511 5y sall 8 e
LﬁJﬂ\J.\d\

83 s A 1 (gl Jaig Ay 5l pal gadhala i anl sl 3 a3l s e
L.,SJJM A=l
(ola S Saisd s13o) Sgandls suteimill gLrasg
6398 Jgad yolaed & ygall

oMhaaall A8y (+) ¢ s 2l fladi (-)

S
+ - il Caal
+ - 4 8l A alald)
- + cplall déla
Al 5 el
A yiKIY) Aaly)
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Elements in Group 1 & Group 2

1. Elements in group 1 and group 2 are found on the left side

of the periodic table.

. The first group (1) consists of the alkali metals: Lithium
(L1), Sodium (Na), Potassium (K), Rubidium (Rb),Cesium

(Cs) and Francium (Fr). Francium is the only element in this

group which is.prepared industrially.

. Group 2 consists of the alkali earth metals: Beryllium (Be),

Magnesium (Mg),Calcium (Ca),.Strontium- (Sr), Barium
(Ba)and® Radium (Ra).These elements are arranged

according to thelincrease.in their atomic numbers.

o) i) (A AN 5 (V) (G e Sl pealic adi ]
oo Joaad) (e
(Aot <80 A SV Bel) sl e
ool auai

5 Y13 (Er o sl s (Cs)at sundl 5 (Rb
belia jaay il sgaBll s i gl S8

i (A o8] A ) ol 318) 1A Al 5 5e ) jealic
(Ca )osxdSll g (MQ)pssrizall 5 (B )asabinll
(Ra )asl Vs (Ba )assobdls (Sr)asiis il
Ao afas ) Bal ) s A48 e A
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Q1: What are the General properties of the elements of the
first and second groups?

1) The elements of these two groups have low
electronegativity and low ionization energy.

2) The outer shells of all the elements in group 1 have one
electron whereas the outer shells of the elements in group 2
have two electrons.

3) Because of their reactivity they cannot occur in the free
form in nature.

Saslilly Jo¥1 coiyarll poliad dalall cliall ple : o

Aada) g s A8 g Aidal g Al 5 5eS D e 3 s yalic e

> BRI a5 i8S e s gind W5 pe 3l jalic o
e A ) 8 o g SN e g siad Al 3 e ) jealic 5 5
oY)

Agallad 0l Gy g Aaplall (85 ja (455 a3l palic 25V

Q2: What are the differences in general properties between
the first and second groups? And what's the reason?

¢l
Answer:
1. The elements of the first group.are“more metallic than the

elements of the second group.

2. The elements of the first group ionization energy has less

than the energy of ionizing the elements of the second group.

Reason
Because of the decrease in the atomic volume.
40
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/sl
Al 8 el pualic (e dy 5l ) AW E pe 3l palic ]
A3 e 3l pealie i daUa e J81 L ol AU W15 e 3l palie 2

)
LS,)JM e;;j\ L;A Ualaay) Cu

Q3 / What are the physical properties of the elements of the

first and second groups.

AU (V) (8 a3l aliad Al Sl al Al AL /s

1 -~Melting and boiling peints~decrease when -the atomic

numbers of the elements increase.

2 -The compounds of these metals such as chlorides NaCl and

KC1, etc., give different colors to the flame of Benzene Lamp.

3 -The increase and decrease in-the density of elements are

irregular to the increase in their atomic-numbers

[ g1

A alae ) ) lall o e a3 gl

Ol GO zlaas el o8 KCI 5 NaCl <l IS0 Jie LeilsS e
J:5. 0

LJJ\ Walac| .J.\\).! &= uhas.m o EJ\_L)S\ adatia e J..».a\_ud\ aalS
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Q4 / What are the chemical properties of the elements of the
first and second groups.

Al 5 A3V Ao sanall jualind Apiluall ailiadll Lo L
Answer:

1) The elements of the first group 1 have one valence
electron and the elements in Group 2 have two valence
electrons intheir-outer shells. They have the tendency to
lose their” valence electrons when they enter into a
chemical reaction. Elements in“group 1 form positively
charged ions (M*) and’elements in group2 form (M*).

2) The combine with/nonmetals to form stable salts with
high solubility“except lithium, which is less soluble in
water. Because' of its small volume and the great

attraction energy of.its nucleus to.electrons.

3) These elements are very active reducing agents. They
tend to lose the_external covalencetelectrons easily

because they are easily oxidized.

/<sd!
Jeliill i ol iy) ve laih mlinds LYl a sl Gl
8_ya 3l aaliad Al M*T a5 (59l (0 5S38 A 0 ) 45 oS LSl
Al B e 3l alind dailly M2 o 50 52l 5 (A 5Y)
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asiall) 1ae elall 3 L g 5 8 5 jiie (sl Jaad s il D) e 22 2
Ao 3l ll 3 pSll Cdall 548y daan pual @lldg 40l 3 JBl ()5S0 (53l
43 5 i)

(188 () Jaal V() ) 4358 A it Jal e gl jpualiall o2a el 3
Aoa Al sdlsal) b g i)

Q5: why lonization energy of the second group elements is
higher than the elements of the first group.

AoV B sl paalie e o) Aullls e 3l jealial ) dss /]l
Because the elements of the Second group contain in the outer
shell on the electrons, which is difficult to lose, either the
elements of the first group contains the outer shell ‘'on one
electron, less energy to extract.

Lo G g S e o JAdN Le8dle 8 g gint Al 5 a5l alic (Y /il sl

J;Uu_,)ﬂ\é;@)\;ﬂ\.@kdj@é}ﬁ”'&f}\ﬂ\_\cu\t@_\\m&_\uﬂ
Lee Y o500 ALY 055 Lo

Q6: why Lithium salts are less soluble than the salts of the
first group.

(S5 8 a3l paalic # Sl e Ul sd JB) 55K agfilll # Wl /e

Because of its'small size-and the great attraction power of the

nucleus on its electrons.

Al g KN e 3 il 3 50Kl dall 3 68 g daaa il Elld g / il gall

Q7: why the absence of elements of the first and second
groups is free in nature.

M\Q’Aa}&pm‘)éj‘ﬂuﬁf‘)n)mbs J).;J(ads:/d&s
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Because of their reactivity, they cannot occur in the free form in
nature.

Ol Gl ealiad 30500 ddladl) Cas Gl 5 /0l 5ol

Q8: why Elements of group 1 are called “alkaline metals”

A lall <l lally (V13 0 3l pealie cans /dle
Because their solutions are highly basic.
Apaeal) e Leldlae (Y 4, slall a3l (Agl) 3 e )l ualic Cuen / il sl

Q9: why Elements of group.2 are called “alkaline earth
metals”

iy SN | 5l o o1 | olicm s 1L
Because some of their oxides are known as “alkaline earth”
nae Lal) Ay VI Al 38 g jea ulST e oY

Q10: why the elements of the first and second groups act as
powerful reducers.

A ) s L) saS Al g o5 e 3l Gualic @l /e
Because they tend to lose ‘external .equivalence electrons

easily.

A s A lall AN Sl D) Glasal o L3 /ol sall
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Sodium is a chemical element in the periodic table. It has the

symbol Na in Latin and has an atomic number 11

23
and the number of mass 23 Sodium is characterized N
by a soft, chemically active wax, which
belongs to alkaline metal elements and 11 SODIUM

burns with yellow flame.

Q@
©

Na el abegssall Jsaall (b e juaic 5o 1 agad guall
4l asageall Sliey 23 ALY sac 5 11 @A daall 4l 5 dasdUdy

el ey (§ ing s 4 a4 318 pualiall ity (Ll Jaig aa Gnadi

Q11 / where is sodium?

$a g3 peall 23 o ol /g

Sodium does not oceur as a free element in nature due to its high
reactivity. It occurs in nature .combined with/ other elements
forming stable compounds such as sodium chloride, sodium
sulfates and sodium silicates. It is preserved in liquids, with which
it does not react like pure benzene and kerasene because it burns

when exposed to air.
ot pa 1aaia aa o o 4idlad 508 Faidall T g el an 0 Y /gl

) gt (8 2 533 gl Jadns g 2 533 guall 3 ) 51 (Ja B LS o U g pualinl) (10
vie Jaidy 435S (Gan¥) Dadill) G g Sl (A Gl Jlo Lgma Joliny Y
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Q12: why the luster of the newly cut piece of sodium when

exposed to wet air?

ada )l ) 5ell Lgm yas aie Upas de shaill) o gt guaall daad (39 50 J 55/ Jle

Because sodium is directly combined with air oxide when the
sodium is exposed to wet air and is coated with a white layer of

sodium oxide, the silver sparkle of sodium

eﬁdjﬁal\wu'aﬂm;\)@J\Aﬁ.&ﬁj\@'&)ﬁ:@&éeﬁdﬁ\d\ﬁ/cg\)#\
53 shall daLail

Q13: why sodium used in‘'mine operations.

To get rid of the air oxide united with-metals or soluble in its

powders.

i) pemia Al e 30 ao axiall o) sell 2 gh (e alRill /) sall

Q14: why keep sodium in-bettles containing pure gasoline or

white kerosene oil?

Ll g Sl ) A o) e s giad S B s geall s / Jle

oanY!
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First: Because sodium is affected by, air and reacts with air

oxygen.

Second: Because sodium does not interact with pure gasoline or

kerosene and to prevent its contact with water and air.
o) sl Gana o) e el o) sl Sl a g pall OV 1 W) / 52l

e Al a5 ans s SU g1 A g 3l ae Je iy Y o g saall (0 ; LS
o) sell s elall

Q15: why use sodium in some-organic reactions.

A eanll e L) (any 8 2 g geall ladii) / Jle
Because of powerful agent.
(&8 Jiae dale 43Y / <l gl
Q16: What are the physical properties of sodium?

S gall juaial daly 5l Gal 31l AL 1w

1) Sodium is a soft metal and has a bright silvery luster when
it is.readily cut.

2) Its density is less.than the-density of water.

3) It melts down at(97:81C?).

4) Molten sodium.boils at (882.9°C).

sLall 8ISy i 4liS 3 Baa odad 13 b (3 pal 2 0l 3l ] / sl
(.9C°882)4x ,u p s gall Heaie J2y 5 (97.81C°) a0 yeah 4
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Chemical properties of sodium element

2933 gl yuaiad duiliaisl) yal gi)

1. Combines directly with oxygen.
2. It directly combines with chlorine and borns
when heated together:

2Na + Cl —— > 2NaCl

1) It reacts vigorously with water forming sodium hydroxide
and releasing hydrogen gas:

2Na* 2H.0 ——> 2NaOH Ho

2) It reacts vigorously-with the dilute-acids forming acid salt
and releasing

2Na* + 2HCI — 3 ?2NaCl + H21

3) Itreacts with.many oxides and.chloridesas in‘the following
equations:
2Na* + MO ——— Na.O + Mg
3Na*+ AlICls ——>  3NaCl + Al

S 5V pa B pdlie 2y ]

o QA 13) Jaid o 8 p8le SN Sl ae aaty D

el Dl 1 aa s p s seall 2S5 U o€ bl pa sy Jelity 3
o sonel Sle 1 aas paslal) mle U 5% Adiaall el sall ae 30y Je ity 4
Gl ) SISl 5 2l SV (e 1S e 0 g3 suall Jeliy 5
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Q17 / What are the uses of the sodium element.
1 -Sodium is used as an active reducing agent in some of the
organic interactions because of its high oxidation.

2 -1t is used in the production of sodium cyanide, which is used
in purifying gold and in many other industrial applications.

3 -1t is used in mining to remove the oxygen of air which is

combined with the metals or which-is found in their molten.
Allad) 3ausY)
Ce il (89 adl) 4ai (3 aadtial) o g geall bl 2] (A aaddn 2
oA e lical) cilgyaill
sl el ae A Aty (A 6 ) sed) CpanSTAN 3 el 8 daladinl oy -3
L alia (8 a g

Q18 / How to reveal sodium in its compounds.

ALS ja (8 g peall (o CRIST RS /i

Flame test (dry detection) is used for this purpose, Sodium
gives the flame the yellow color.
a5 saall ¢ ) 3¢ (Cilad) Sl Cagll) SLas) anding / cal sall
ool L Al ey

Sodium Compounds:

1-Sodium Chioride (Table salt ) NaCl

NEICI(@W\@A)@J:\JM\*J‘,SS PJ.-.“J*‘-“QL,\SJA_' .

Q19/ Explain the extraction of existing table salt:
ANSwer: sap T

From the seawater, the seawater is pumped into large % 5 A’ L—T
ponds and left exposed to sunlight, which evaporates

the water and leaves the salt. This method is used in southern

Irac, and this method gives non-pure salts.
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S el Al Az yra & 55 drl 5 Gl ga) (I and) ol i ¢ el sl (e
oda Lial s ¢3yall ogin 8 3dyyhall oda 2ot alal) Calityy eldl iy a5

Q20/ What are the uses of sodium chloride.

$a 03 guall 2 ) IS Y Lanial cala [

1-It is used as an essential raw material in the preparation of
many sodium compounds such as sodium carbonates (washing
soda).

2-Itis used in the preparation of sodium-hydroxide which is used
in the production of soap, paper-and-crude oil‘refinery.

3-Sodium chloride is used in leather tanning, production of ice
for cooling and painting adhesives.

[ <l sl

eﬁd}aﬂ QU}.JJ\SJ:.\'.A?J:\J}A\ uﬁfwmﬁ\wédm 1
oo sall 1S g juaat 8 Jesioy 2
laa¥) Gl a4y il B delia dlac 5 2 glall A2l (8 Jexin 3

Q21/ What are the properties of sodium chloride.

fasagall )8 Lal 2 aale [

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)

(ﬂ_;ﬂ-ﬁY)‘jéj\@JP}d\ &N\J\A.}L)MYBJLA@.\MeﬁJM\LJJE g_y\};j\
(ss=t) ) e el A Haliadd Lﬁd\.d\ eﬁd}a@j‘ L5l Ll

Q22 / what is intended to Hydrolysis:

{s2ailly 3 guaial La [
The material's ability to absorb water vapor from the atmosphere.
sl e el s Galiaid e o) sall LG g8 5 / <l gl
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Q23/ Use of table salt in food and food preservation.

A1 5 o sall Jaia b alalall le aladiad / Jle

Because the concentrated solution of table salt kills bacteria that
cause rotting food.

Sl il s ) LS 5y aladall ele a8l Jslaall Y / ol g2
Alaal)

Q24/ Ordinary table salt is a dehydrated substance.

Addia 33l (salal) alalall Cj“ | Je

Ordinary table salt is'a dehydrated substance because it contains
impurities of calcium chloride or magnesium chloride or both.

a5l S 3y ) 5IS e i) g e 4l gia) Can Aiaie 30ke galall pladall e / ol sl
Oldie (lale L 5 LaadIS 5l o saizall 2y )5S

2 -Sodium Hydroxide (NaOH):
Sodium thydroxide 1s.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 dayer of sodium
carbonates NazC0z. which isuinsoluble in concentrated NaOH
solution. A dry-layer isformed on sodium hydrexide grains.
Coxt+ 2NaOH » NaCOs; + H:0

e ;L“,,.Aﬁ :\ALA sl :NaOH e}m}.a]\ _‘uus‘j).l..}%

e pe 4o Al Akl Jelityy ala )l ¢ sl Lgia yai
Gl IS e Ada 06T ¢ sall (8 (50 WS aS ) U
g S 5l NaOH Jistase 8 53 Y NaCO3 a5 saall
s mhaw e Adla 3 08 JO5 Gl 2l dalaial) 4

25 pall 2uS 5 0
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Q25/ What are the uses of sodium hydroxide.

€ 533 gaaal) 205 08 ¥ lantind S /s

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.

[ sl

Oslall Glelia Jio deliall cVladl o paall 8 asadiul 4 1
(B sY sy (il sasiall 5 cclidaiall

Fardineall ZiLasSl LS all o duall a8 Al a8 83LS a0kt 2
_&LLC1 . “ .S... (;

CALCIUM Ca
Ca

Q26: Why calcium is not free in nature

. CALCIUM
aghll 8 ja o suallSl) aa Y 13l (20

A: because of its high activity.

Q27: Where is calcium?

psmallSll s oy )

1) It occurs in combination of other elements from other
elements in the forms of Carbonates such as alabaster and
limestone, sulfates , calcium phosphates or silicates.

2) Calcium is obtained by the electrosynthesis of molten
calcium chloride and fluoride.

3) It occurs in some kinds of food such as milk and fish.
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Calcium Compounds:
1-Calcium Hydroxide, Ca(OH)2:

Q28 / How to prepare calcium hydroxide

A: It is prepared byradding waterto  calcium oxide CaO
(lime). This process is called “hydrating lime” which results in
calcium. hydroxide which 4s known. sometimes as ‘“hydrated
lime”.

CaO + H:0 > Ca(OH):

When exposed to carbon dioxide CO0,, limewater becomes
impure because of calcium.carbonate as.in:

CaOH) + CO: > CaC03l+ H.O

white deposit

+¢ Pure calcium hydrexide solution is called “pure lime water”

a gaeallSl) ClaS ja par
Ca(OH )2 psmadSll 23S 5 a0
popallSll S 5 Has jaiaal o CaS /o

‘; CaoO ?M&\ LS LA\ cLall 33\.;4\4 a‘)...u'aaﬁeﬁ:t / g\\g;l\
ot Jslaall_Sa3 Sl aide COp S el die 5 all sall slilily i yai Bl
eM&\M)J%\A&m%}a&jeﬁdﬁ\&\jﬁ)&oﬂ
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2 -Calcium Sulfates: CaSO,

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

When heating gradually removes crystallization water, plaster
turns into “Paris Plaster” (CaS04),.H20. The reaction may also go
in the reverse direction with an increase in volume .

il S aa dadi y Eua CaS04.2H,0 pus JSdiy 32 53 :CaS Oy p pp—nallSl) il S
L tatly |y lall ol iy Lavie 5 5L el oy oLl (ga s S Al o g0 SN
Aae dadili Laaie Lﬁ‘ rﬂ‘ts’-"‘ Jeladll (CaSO4)2 Ho0 sl s 45'“ waall J sy

paall (8200 ae Guaall () Jgadi g daad elall Ga )by

Q29: What are the uses of Gypsum Paris?

Ol o e laaiad AL
Paris plaster is used.in building, statue making and casting.

[ s
(0seSl Haad) Sl diladll deliage Ll (G L)l paes pady
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GROUP IHIA ELEMENTS

Q1: why the elements of group 3 putting in one group?

A: The reason is that the outer shell of the in group 3 atoms
contains same number of electrons despite they are different in
their atomic numbers.

Q2: What are the general characteristics of the I11A?
¢ 3 A 5 pa 31 yeabial dalall ciliall ala s

B

1. “All elements of this group metals other

than boron is metalloid.

2. lonization energy has less ionization energy

In |~ than the second group because the elements of

1| the third group possess one electron at the last

secondary level P while the second group
contains two electrons at the last secondary level S

3- The last main energy level contains secondary levels

containing electrons such as electronic order ns? np!

4- The number of oxidation (3*).

5 - By increasing the atomic number, the basic characteristics

Al

Ga

increase, the oxides. of boron acid, then oxides of aluminum are
amphoteric, the oxides of-the_other-elements of the group are

alkaline.

N 3 e 31 Aaladl Cliall e /il gl

A Al 568 (o) gl lae ) EE e ) oda palic aues -]

5 i3 N e ganall Y S 5 A 5y 31 (b AUy JB L o 8L 0
s 5in3 Ll de ganall (pa AP DAY (55U (5 gl B aa) 5 sl e
S Y (55l (s sinall & s SN e
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ns2npl A aSIYI s S il sl

(73) L sl 2ae -4

aspial¥) 2ulS) &5 el (s sal) 2dSl daclall liall dla 3 LA ) 33l 3 — 5
Agael8 3 e 3l pualic L 2ulS) Ll 4y 535 sl
Q3: Explain the gradient in acid and base properties in the

third group.

SR 5 a5 8 Al g Apmaal) Gl Al b 5l s
A: 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 agueous solutions of boron oxides are acidic,
whereas the aluminum oxides‘are amphoteric.
Jaall ol 35 L3 AAIE 3 e 3 pealie oS g 5o g aulS) yal & 5l /) gall
Sllaalld 3 ya 30 038 pualial (253 222l a) ) Ll dpimalall diall (J85 g Ayne )
058 a shalV) 2y ALl Jlladly damals sS85 (5 0l 20udSY Aol
05538 5 e M ea 3 53 pe Al pealiallantlSY Al JuAall Wl 3 8 sl
A
Q4: The ionization energy of the third group elements

decreases as their atomic number increases.

(oA aaae a3 LIS AEIEN 5 ye ) jealiad bl A8l Jai / Jle
Because the atomic volume of the elements will increase and thus
facilitate the loss of electrons.
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Exercise (1-3) : Compare between the ionization energy of
an element in group 1A and lIA.

rainll g LA 3030 G peaie JS G B e o8 (1-3) G
AN B e 30 (e (o SNy Ay sl

lonization energy has less ionization energy than the second
group because the elements of the third group possess one
electron at the last secondary level P.while the second group
contains two electrons at the last secondary level S

de ganall ¥ Gld g A0 5 e 3l 8 AUA e J81 Led o) 28U / b gl
&N\QﬂagpPY\@;&@\&M\&A}UC)})&\&QQ#@@\
S AV sl (s ginaall A i g y8I) e (g giat A0l

ALUMINUM:

aluminium
13

26.982 4

Shell Symbol | Shell Number (n)

K 1
L 2

M Chemical symbol: Al
3 Atomic number: 13
Mass number: 27

Q5: Where is the aluminum?

o saial¥) an oo ) s
Aluminum is not free in nature because it is an effective metal. It

is united. Aluminum accounts for about 8% of the earth's crust

and mud. The most important of its compounds is Al>03.2H0,
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the main raw material used for the extraction of the metal.
Cryolite NasAlFs is an important source used to extract the metal
Jana 2a 50 s¢d Alladll o 3N e 43Y Aagadall 8T s aseial¥) am 0 Y / il gl
A0S ja pal (e g eCpall s A V) 3,081 ) shua (10908 s a sl Al )
Lai ¢ S ) jAiuY Janin 5 cp a0 i)l sl Al AlO3.2H,0 <yl 5l
Ol GadlaiuY dlesiuall degall abadll o NagAlFs <o s SI iing

Q6: How is aluminum extracted.
Sa suial¥) (Dl 2% (a1

The Hall process is the-major industrial process for aluminum
extraction in the present time. It involves. electrolyzing pure
alumina /(Al;O3) in molten/cryolite_bath at a temperature of
(1000°C) by using carbon electrades. Alumina (Al,O3) does not
occur naturally. It exists in the ore of Bauxite (Al203.2H20) with
other impurities of iron  and others. The ore of Bauxite is
chemically purified to " exclude impurities to obtain ' pure
aluminum oxide (Al20s3). (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.

o

s Negative cathode
Positive anode pole g X

i le ( hi
(graphite) pole (graphitc)

Melted Na AlF, in

CO,
cryolite ALO, in 5
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sl A agial¥) A Ll Leliall Adeal) Hall Alee 223 /) 52l
des & (Al203) 4l Lise DU sl Gl e by sa 5 M
Gl aladiuly (Rsie 430 1000) 3000a Aa,0 die gaaidl Culg S
Gl sl a8 2 g ol JSE 3a s Y (AlO3) L) oS
CuluS sl Bl A8 W e g ) e AT il sd as(AlO03.2H20)

(Lise s1Y1) (Al203) i p sial¥) 2l e J gmnll il 8l dlagin UilasS
Gl g )SI gl Cud 50 jSI 8 jgum iy Alle lgaail Alads e (5 siag (g2l
e b eS LA (8 ) gead) Cuay o Liua stV leiail 4 53 (e Iy jgaaial
Dpaial) o il i oy ol day AR Pl A o gial¥I SISl g s
L )X

Q7: why use of Cryolite in the Electrolysis Cell to Extract
Aluminum.

psial¥) adlainl AL oSl daladll s 8 Syl g S alasii) /e
It works'to reduce the degree of fusion of alumina.
Lae sV Jleail da 53 (rndds e Jazy 45Y /il sall
Q8: What are the physical properties of the aluminum?
T srial¥) sl 400 il el sad) AL 2
1. Aluminum is a fine silvery metal
2. low density
3. itis a good conductor for heat and electricity
(b sedaa 53 3l gnialV) ]
BN s 3 A 50 55 50 pall Jua sill e 2
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Q9: What is meant by the following expressions?
A. Thermite process b. Amphoteric Behavior

Godisaa¥ Sl o eyl ST Y DS VORI (DA

. Thermite process. A severe reaction accompanied by
the emission of a large amount of heat and a bright flame
occurs when burning a mixture of aluminum powder and
iron oxide Il1. The result of this reaction is fused iron and is
used in the welding of large iron and rail.

2Al + FeO3 » AlO3 + 2Fe + energy

. Amphoteric’ Behavior: It is the.behavior of some
elements or compounds where they can interact with acids
and/bases, for example, the element of aluminum ‘reacts
with acids and bases; releasing hydrogen gas in both cases.

A. Aluminum reaction with hydrochloric acid

2Al + 6HCI » 2AICI; + 3H:

B. Aluminum reaction with sodium hydroxide releasing
hydrogen gas
able el 5] gall (e 8 aSdaeS Claiily aitan pak el (e Al (
g T (S pasl) 208 o) 5 o 901al¥1 (3 gnasa (30 7o 30 B die Caaay
Bl Apnaall 3 jea ) sl Jaation g 1aal] jeata Jelal) 13¢] da
Aoaaad) Sl jluad ﬁ;lj
Ea LS Al ) pualinll mey 4SLis gl ga 525y 5aaY) & gLl (o
Jeliyy a srial¥) juaic Slieb ael ll 5 el sall e Jelill Lgic Uil
Ol 8 a g el Sl 1) sas 2o gl 5 (el sl ae

s all 2S5 H0m ae a eVl Jelds 2
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Q10: why Aluminum is a reduced factor.
e dale o ialY) /dle

Because it can liguefy oxygen from element oxides and have
aluminum oxide as in the reaction of the thermite.

2Al + FexOs » AlOs + 2Fe + energy

asaial¥) 23S ol () 55 paalinll anidS) e aman oY) ol adaiong 43Y / ol sl
e il Jelds b LS
Q11: why Aluminum foil protects itself,

At iy 18 sl / Sl

The element of aluminum has a very high mass ratio and when
exposed to air, the atmosphere-consists of a thin layer of very
heavy aluminum oxide that is firmly attached to the surface,
preventing the air from reaching the metal.

sall el sellaia ot vie glan Alle () oS5 4 ANKH A agnial) uaic / col al

Aaile mlasall e 34y (3uaili Tan Balia o grial V1 0 5f (e 488 ) Faida ale () S5,

anSlall (i 16 8 g gl e ] sl

Q12: why use of aluminum in the extraction of some metals
from their ores in the form of oxides.

R e 53 s gl Lgtlala (ye SISEIFEERTGRSAT b o siial¥) aladiad / Jle
s

Because the aluminum will behavior of a reduced agent takes
away oxygen from metal oxides and metals remain free.

Al Y (e G oY) iy J s Jale o sl Gl (o gus o saaalY) (5 / Gl 5l

o~ Sy ol Sl a5 &y S
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Q13: why aluminum reaction is not continued with diluted
nitric acid or concentrate.

Sl ol Cadaall el il s ae a sl Jeldi Sl paiul 2o / Jle

Because of the formation of a layer of aluminum oxide Al,O3
this layer isolates the acid from the aluminum and stops the
interaction.

Jom Aakall o o588 ALO3 assial¥) 2l (e Al S5 s / il sall

(ol Cal 1 o g0V e (adlall
Q14: why use of aluminum-cans for the transfer of (nitric
acid)

(il (aals) Jail o el e gl o) alasdinl /(e

Because of the formation of-a layer of aluminum oxide Al.O3
this layer isolates the.acid fromthe -aluminum and stops the
interaction.

U a2 Aishall 538 2585 Al Og o ssial¥] 0S4l o sk ()5S5 Gy /i 52
Jelial) il i opsial¥) (e (saalal

Q15: why use of aluminum-alloys in_the manufacture of
special bottles to keep fluids at a very low temperature, such
as oxygen and nitrogen.

Aty 5 guad) JadR 1) il L 3 o g1 iy it / Jle
UPJ)"A\JUMJY‘J"’“TJ;WT’J‘P

Because the strength of the aluminum increases as the
temperature drops below zero.

)s‘aj\u,ca‘)\‘);j\a;‘)d&.»as;.ﬂNSJ\JﬂeMY\Bﬁuy/u\)ﬂ\
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Q16: define the following:

a. Aluminum Bronze Alloy  b. Duralumin Alloy  c. Alum
E Ol sl ASuw o agiald) Jigs ) A pplailly 3 gualalle 1o

b gal)

a. 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 resistance to erosion, its
color changes according to the colors of its component parts,
ranging from copper color to gold color and silver color,

therefore it is used to make-decoration'materials.

b. Duralumin Alley:~ This alloy. consists of a high

percentage of aluminumand a small amount ratio of copper and
magnesiums It might .contain manganese.as well. This alloy is

light and hard so it is used for building aircraft parts.

c. Alum: When two equal ‘amounts.of aqueous aluminum

sulfate and potassium sulfate are mixed'and allowthe 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 for

Alum is KAL1(S04)2.12H20. It is also called Potas
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(o AL A0 g o sialV) (e dglle Ay ) STASH W A7 el Hpall ASnw
e Lamy) aaiall e ogiad a8y as wirally palaill e JS
Ll o) jal) ar dclia A Jarid g : dalia (2) 4483(1): L) Jaan

(e Adlle Ay asialV) (o AL dans (e () 5SE ASpus (A casrialY) g o
2 ISt Al T ol daaa (gL AN QI e Gl (any (B sl
Al 530 Aelim b Janiad el s i i g o) i

clos psia¥l iy ;S wlo oo 45585 Aa 3330 g5kl 55 toalisd) b g
KAI(SO4)2.12H,0. 4054 ) 5 s liill el Sl 5 a ganll sall Sy S

+ As for the elements mixed with aluminum in making

alloys, they are ;lead, copper, zinc and magnesium.

Q17: What is the use of each.of the following:

A. Aluminum. B. Thromite reaction C. Aluminum alloys. D-alum
i Laa (9 Jlaaid) gala z s

psialyl il 3 o gV MuS ol 2 il Jeld i e il ]
g._uﬂ\ -

A. Aluminum.

1 .Aluminum._can® be used .in_electrical -wires whereby its
connectivity is twice.as much of that of copper, considering the
mass of both elements, therefore, the diameter of Aluminum

wires is larger than 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.
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3.Thinaluminum alloys are used to make kitchen utensils, plates
,chairs and many other products in Iraq, aluminum alloy locally

known as “Fafon *

4 Aluminum use in manufacturing of mirrors for giant

telescopes and many other industries.

5 .Large amounts of aluminum are used in building structures
for aircrafts and light-trains as well as structures of giant

buildings and auto parts.

6 .Aluminum 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
: e).-.‘hw\ .i
LS Carin dlia 55 6 Gua AL oSN eDLY) ba soiaslY) aladinl (e
o sialY) ST L o8 ML 5 ¢ paamtall S A Slie V) 838 e ¢ ulall
Lokl G e S
A il 5 eall s 4 saV) s daxda¥l & asiia Y1 (e 438 ) il aadius 2

el e ddlina alaal s JIET ) 2alaYl 5 AY)
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Gl s 0SSOV s GuansS V) Jie fas Aiaidi

B. Thromite reaction. Aluminum is a reducing agent: This

reaction is used in welding steel machines and railways bars.

.'5‘)..3,\53\ sl kAl (‘:‘QJ oaaal) S plucad ;‘.-.‘Aj L C’_\...m)ﬂ\ dela o

C. Aluminum Alloys:

Aluminum Bronze Alloy Duralumin Alloy

It is used to make decoration materials. It is used for building aircraft parts.

Al Gl gal delin <l ) o) ja) ez delia
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D. Alum

1. Normal Alum has many uses as a sterile minor cuts,
whereby it helps blood to clot easily because it dissolves in
water and Al(OH)s deposits on the wound and stops blood
so it clot.

2. Itis used to make dye permanent-on textiles

3. Itis used in purifying drinking water

il |
ALSAl) = 5 jall (ars aiad ]

“ W "a;\j\ L_A‘; &l—}hﬂ?\ ‘..’,..:w -2
Gl ole i 3

Q18: why use of aluminum bronze in the manufacture of

decoration materials.
Aol yiall ) oY) deliad o sia¥) Gi aladinl /e

Because Aluminum Bronze Alloy resist corresion and change
color by changing“the.proportions™ of their components,
ranging from the color of copper to the color of silver and gold

color.

Lol 58 i iy L gb i JSUI U5 o i) 355 il 0¥ / ol gl
ol gl g dadll ol (N Galsall 6l e 7 oah dus




Ali AL-Turaihy
07802542880 - 07822759592

Chemistry 3™ Class

Q19: why the use of Duralumin Alloy in building aircraft
parts.

Duralumin Alloy is used in the manufacture of some parts of
the plane because it is characterized by its thickness and

hardness.

i LY 5 il e) Sal Gy delia 8 Gae gl) sl AS it / ol gl

LeiDla SIS ¢ Lgradn

Q20: why use normal alum-in sterilization of some light
wounds.

Aadll) =g gal) (famy et A saliicV) ol alasiinl / Jle
Because it helps to easily clot blood because of its solubility in
water, aluminum hydroxide AI(OH); is deposited on the

wounds where the septicemia stops.

i elall (8 alligd cun Alggunaallt A8 e deluy 4V /Gl gl

ARG ) (Do B8 g Cus 5 gl e AI(OH))5 psial¥) 2S5 50

Q21: why not to use Aluminum in the manufacture of
electrical wires instead of copper Note that the delivery of
aluminum for electricity is twice the delivery of copper.
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Because aluminum is more or less than 39% of copper for the
same thermal range, aluminum is not made of electricity wires

except within a limited range.

gl el Gail) (e %39 Aty Lualii ) Tana ST 2 guiad¥) (¥ / il sal
QAsaa (gdad paa VI ;Q)@ﬁ\«ﬂlm\eﬁlal‘ﬂwéﬁaﬁ)ég)\ﬁ\

Q22: How to Test of Aluminum lons:

ALS 50 A s gatal) (gl e CRESS (oS
Aluminum ion is identified in its compounds by basic solution
such as sodium hydroxide or potassium hydroxide whereby
they react with aluminum~ion Al**_to form a /white/gelatin
deposit. which is aluminum hydroxide AI(OH)s; as in the

following formula:

APP* + 3NaOH >A|(OH)31+ 3Na*

white gelatin deposit

AICIl; + 3NaOH » Al(OH)s + 3NaCl
Jie gaeli Jolae dhlu g 4l je b agiad¥) ol o CaiSy / ol sal

A€ 5 )28 (e A (sl sl () 5S5 A8l dind o 503 seall 2S5 o
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Q26: Complete the following reactions and then expressed

with balanced chemical equations.

A5 e AilaaS C¥alaas Lgie e 5 A5V COMe Ll JaST

1. Aluminum chloride + Sodium hydroxide

AICI; + 3NaOH > AI(OH); + 3NaCl

2. Aluminum sulphate + Sodium hydroxide

A|2(SO4)3 + 6NaOH - 2A|(OH)3 + 3Na,SO4

3. Heavy heating of aluminum hydroxide

AN
2AI(OH)s » Al2O3 + 3H20

4. Aluminum + hydrochloric-acid

2Al + 6HCI » 2AICI; + 3H>
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Solutions and Expressions
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CHADPITEDR 04

Solutions and Expressions for Concentration

Solution: It is a 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). This
relation can be represented by the following equation.

Solute + Solvent > Solution

(Ao Jelii g daay ¥ ) g ginle e oS puilaia a1 J glaall
& A8y 53 sa gall BaLA) candh g cnia Jigdaall A58 50 83 g gall Balall sl
RERKON R PAEON |

Q1: What are the solutions?
fdllaall g1 g cala 1w

1. Solid-in liquid (such as dissolving NaCl salt in water to get a salt
solution)

2. liquidin liquid (such as dissolving alcohol in water)

3. Gas in liquid (such as dissolving HCI gas in water)
There are other types of solutions

4. Gas in gas (such as air)

5. Solid in solid (such as various alloys, and the most important of
coins)

stae e Joandd oLl (3 NaCl olalall gelo 3l Jia) il i s ]

(¢
(el & Jpal) 03 Jie) Jilus b Jilae 2
(slall & HCI Censonedl 2)sIS Hle 403 Jie) Bl B Sle 3

Jilaall (ja (5 a1 g1 sil clllin

(sal slsell Jie) Sle & ole 4
(Ainal) il b Lganl s Ailiaal) ld) Jia) s b s 5
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The nature of solutions: Names of solutions vary according to
the amount of the solvent and the solute and also the nature of the
dissolving process.. Divided into:

1. 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: It is the solution When the
amount of the solute is greater in any solution that the solvent is
not able to disselve it under nermal conditions, this solution is not
stable it-de posits the extra amount of the solute, turning it into a
saturated solution.

3. An unsaturated solution:.it’is a solution that contains less

solubility required for saturation at a given temperature and

pressure.
o) il s el A o I3 g Ltaansi L Jallaall ol idillaall dayla
Dl pndli s lsall dlee dayla
Sh e s simg 3 Jslall s : (Saturated Solution) gaiiall Jslaall ||
Glaall e 5 AT3L ) (51 o) gadaion Voemdall ol 5 ARl (g (Sas )8
pradaraia 9300808 ) a A jy die
B8 Al Jslaall sa o :(Supersaturated Solution) il 3 sis J daall
138 5 Agalgie W1 o g Hlall 8 4% e cudall Sy 38 Le Jslae 3 alal) 4aS
JSE o ldal) (e 3 1) A4Sl Jadli Lol G cald 52 dilladll (e g 53l
xie Jslae (M J sl
e s il 13 Jsladll sa 50 (Unsaturated Solution)asia suall J daall
e Jaaall 55 jall da 5 die autill Fa 30 AuaS (e J8) ) (g dseS
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Q2: Define electrolytic solution?
i s IV sl e

It is the solution in which soluble particles ionize the solution.
Jstaall 8 Ol iy o ol 4 3 lad) 585l sal

Strong electrolyte: is the solution that dissolved molecules

completely in solution such as hydrochloric acid

HCI » H* + Cl-

Jslaall 8 6l JSG ldall iy ja ol AN dslaall 58 2 os sl g 5 Y
<l slS 5 Huell Gada Jie

The weak electrolyte: its molecules are partially, moderately or
slightly‘ionized like hydrofluoric-acid

HF = H' + F-

Jie ol e S8 (il iy gaagd ol Al dglad) g scamaall cud o 1Y)
Sl s sl 5 gl (mdla
There are compounds: that-do not ionize their molecules in the

solution and are called non-electrolyte solutions such as sugar and
alcohol.

i il 5 S0 i) Jillaally o355 J slaall 3 il S 0l Y LS e llin
LY Jsaslly KL
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Q3: How do you make the following conversions?
A. Convert unsaturated solution into saturated solution.
B. Converting concentrated solution into diluted solution.

Answer

A - By adding another amount of solute until the melting process
stops when a deposit is observed. and we get rid of the precipitator
in the nomination process.

B - By adding another amount of.solvent.. The more solvent is
added, the more concentrated the-solution becomes.

idas Dl die b sd) ddee o8 ¢ a A (e (5 A) daeS ALl ellyg
e Al Aplamy sl I (e it gl ) 0 5S3
35S Ay cndall ALl (pe a3 LalS il o Al daaS dalasl el - o
L6 Sl Jslaall

Q4: Define solubility?
FoLsall A8 s e 2

The maximum amount-ef a solute whieh can be dissolved in a
given amount of a specific solvent to result in a saturated solution
at a given temperature .

Oo i aan (8 Gl O S A3l 3alall (ge A ST Ll o / il sl
(BJJM)AAJSMEJ\P%JJMHMJJM&QJMU:\M«_HM
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Q5: What are the factors affecting solubility?
LAl AL 83 5isal) al gall ala

Factors affecting solubility are solubility, solvent, temperature

and pressure.
T s el y il daghs o Glsd ALE b5 il Jel sall / ol sall
Jaaall g3 ) 5all
Q6: why dissolve the salt in the water when stirring more.
81 ) ey 4K as die elall 8 aladal) mle sy
Because the process of shaking leadto contact with the surface of

the crystals with water more.
5y g oLl i sl b M @l 258 ) Halee Y S35 / Gl ol
S
Q7: why Sugar powder dissolves faster than its granules.
Alls e gl Sl Bamans sy

Because the surface ofthe powder exposed.to contact with water

molecules is larger than the surface of sugar grains

Sl il
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Q8: why dissolve materials in hot solutions faster than cold.
B3 (e el 3L Jalladl 300 sl S

Because the energy of the movement of liquid molecules
increases at high temperatures, which increases the probability of
collisions of liquid particles with the surface of the sugar crystals,
and helps in the speed of melting.

Leo Za yall 50 yall cila 3 die ol 35 Jilad) sy a 38 pa A8 oY / ol sall
e aelad Sl @l ey o Jill @il ja adlial 58 SV (e u 3
RCEPLEEp

Q9: why COz gas bubbles rise in the gas.drink after opening
the lid

e Ulall 8 2y (55l o piall & COp e cle i ac L

When the’ lid is opened, the CO, pressure decreases and its
solubility is reduced so the gas bubbles rise upward.

Clelas aeliatbi ell) 4ilysd U8 Jii s CO2 dara Jay ¢laall 8 xie /il sall
eV
Q10: Define diluted solution and concentrated solution.

T A o (P AP

Dilute solution: A solution-that contains a relatively small
amount of solute.

Concentrated Solution: A solution that contains a large amount
of solute.

/ <l
3 o Lyt AL 2 e s sty 53 Jplaal) sp il (sl

Il (e S ApeS e (g gin (53 Jlaall 5oz S all J slaall
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Q11: Define Concentration by Mass percentage:

Concentration by Mass percentage: It is the number of
grams of the solute, which are dissolved in 100 grams of the
solution. The percentage of mass ratio of the solute and the

solvent is calculated as follows:

massof solute(inl)

Percentage Concentration of solute = x100%

mass of solution(mT)

Solute %= —=solute % 100%

Msolution

mass of solvent(mz2) x 100%

Percentage Concentration of solvent = -
mass of solution(mT)

Solvent Y%= —=sevent y 100%

Mgolution

Mt =M1+ M2
Mass ratio of the solvent = Solvent mass (mz) / solution mass (mt) X100%

Mass ratio of any
component of the = component mass /solution mass x 100%

solution
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Example4-1: What is the mass ratio of the solute and the
solvent of a solution made of 15.3g of salt dissolved in 155¢g of
water.

Solution:

Mass of solute:15.3g = my Mass of solvent:155g = my
Mass of solution = mt = my+m; = 15.3 +155 =170.3g
Mass percentage of the solute =mi/m+ x 100%
=15.3/170.3 x 100% = 8.98 %

Mass percentage of the solvent = m2/m+x 100 %
=155/ 170.3 x 100% =91.02%

Example4-2: A sample of vinegar contains 4% of acetic acid
by mass. How much Vinegar is required to obtain 20g of
acetic acids solution?

Solution:

mass of solute

Percentage mass of solute = x 100%

mass of solution
2000
mr = 4 = 5009

4

mt = 5009 vinegar necessary

Exercise (4-1): A solution is formed by dissolving 48.2g of
sugar in 498 g of water. What is the mass ratios of sugar and
water in the solution?

Solution:

Mr =M1+ My

mt =48.2g + 498¢g = 546.2¢
Percentage Concentration of solute =

mass of solute(ml)

x100%

mass of solution(mT)

Solute %= —* x 100%
mr
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Solute %= —>29_ x 100%
546.2g

The mass ratios of sugar = 8.82 %
Percentage Concentration of solvent =

mass of solvent(mz2)

x 100%

mass of solution(mT)

Solvent %=—2 x 100%
T

2259y 100%

546.2g

The mass ratios of water = 91.17%

Solvent %=

Exercise (4-2): 20g of hydrochloric acid .is diluted by 80g of
water. What is the mass ratios of acid and water in the
solution?

Solution:
Mt =M1+ My
mt =20g + 80g = 100g

i lut 1
Percentage Concentration of solute s—oss.of setutenl)

x100%

mass of solution(mT)

Solute % =2 x 100%
mr

Solute %= —2 x 100%
100g

the mass ratios of Acid = 20 %

i l t(m2
Percentage Concentration of solvent = a0/ solvent(n?)

X 100%

mass of solution(mT)

Solvent % =—2x100%
mr

809+ 100%
100g

The mass ratios of water = 80 %

Solvent %=
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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.

volume of solute(V1)

Percentage of volume for solute = x 100%

volume of solution(VT)

Solute %=% x 100%
T
VT =V1+V2

volume of Solvent(V2)
volume of solution(VT)

x100%

Percentage of volume for Selvent =

Solvent %=VV—2 x 100%
T

Percentage of volume

for any Component _VOIume of component

x100%

volume of solution

ote :
L = 1000 ml

L = 1000 cm?®

Example4-3: 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.

Solution:
Volume of the solute V1 =20 mL
Volume of the solvent V> =30 mL

85
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Volume of the solution (V1+V2)=20 + 30 = 50 mL

Percentage of volume of the solute =V1/ VT x 100 %
=20 mL /50 mL x 100 % =40 %

Percentage of volume of the solvent = V2/Vt x 100 %
=30 mL /50 mL x 100 % =60 %

Example4-4: 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 be 50 mL, and its percentage of
volume would be 80 %

Solution:

volume of component

Percentage of volume for any component = x 100%

volume of solution

80% =X % 100%
50mL

4000

V1= — G 40 mL of ethyl alcohol is required

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:

Volume of the solute V1 = 20 mL

Volume of the solvent V2 =80 mL

Volume of the solution (V1+V2)=20 + 80 = 100 mL

percentage of volume of the solute =V1/ V1 x 100 %
=20 mL /100 mL x 100 % =20 %

percentage of volume of the solvent = V,/V1 x 100 %
=80 mL /100 mL x 100 % =80 %
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Expressing Concentration by Mass /Volume:

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 concentration is (gram/liter) (g/L).

Concentration) = mass of the solute (m))/ volume of the solution(V)q)

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

Density (g/Litery = Mass () /volumey)

_m(g)
P = vl

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.

Solution:

5
Concentration (g/L):m(g) = 9) = 10g/L

2y

Example (4-6) : Calculate the mass percentage of methyl
solution containing 27.5g of methyl alcohol and 175 mL of
water and assume that water density is 1.00g /mL.

Solution:

m(g)
V(L)

m(g) = p(g/mL) x V(ml)

P =
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m(g) = 1(g/mL) x 175(ml) =175 ¢
Mass of methyl alcohol: mi;= 27.5¢
Mass of water: my; = 175 ¢

Mass of solution: mr=mi+ my = 27.59 + 1759 = 202.59

Mass percentage of methyl alcohol = — x 100%

Mass percentage of methyl alcohol = ZOZ'Sg x100% = 13.6%

Exercise (4-4). what should_be mass of sodium hydroxide
dissolved in 1L of pure water in order to obtain a solution
with 0.5g/L concentration?

Solution:

m(g)

Concentration (g /L) = V(D)

0.5g = "1%5) mm——) M = (.59

Exercise (4-5):KCI is 5.80% by mass in a solution. Calculate
mass of KCI in 0.337L of the solution. (Suppose that density
of the solution is 1.05g/ml)

V1=0.337L x 1000ml/L = 337ml

_ m(g)
P = 7o,

m(g) = p(g/ml) x V(mi)
m(g) = 1.05 (g/ml) x 337 (ml) =353.85¢
Mass percentage of KCl =—— x 100%

mKCl

5.80% = 353855 x 100%

m; = 20.52 g = mass of KCI
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Q1: what is the General Characteristics of Group 4

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.

. 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.

. The melting“and boiling-points of .group 4elements also
decrease‘as we go from the topte.bottom.

. The elements of this group are also“known to have four
valence electrons in their outer shells. They need to gain,
lose/or combine four eleetrons 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). .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, onlytwo electrons are-lost to-make Ge?* ,Sn?*
and Pb?*

. The elements of this'group whether metalloeid or nonmetals,
have low level of.activity.

. They react with the nonmetals such as oxygen but they
need heat to do so.

Al e ailtadd) e JEE aal s S de sanall o8 sliaci jelay ]
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Q2: How silicon exists in nature

. Silicon is the most-abundant element /in the
earth’s crustafteroxygen.
. It constitutes more than‘one-quarter of the earth’s
crust, approximately 28%.
. It occurs mostly. in combination-with_oxygen in soil or as
various forms of sand and-clay deposits.
. It does not occur as a pure free element in nature.
. Itis most widely distributed in rocks as silicon dioxide (Si0y).
. It in the form of quartz and sand.

daplall 8 o oLl o gy (oS
SV 2my Y1 5,08 (83 85 V) peaiall g8 o Sobal) ]
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Q3: What are the forms of silicon?
Silicon has two main forms.
The first form of siliconvis crystallized of dark brown color.
The second formis-non-crystallized of dark gray color.

The crystallized formis less active than the non-crystallized
one. Both forms have a formulassimilar to diamonds

00 sSalud) JISEl A Lo s

Ot (Sl sl

Galadl Al g slll ey sl (¢ sSabaaall (e J Y1 S
SN gl Gl e sh gl pe s G KA

Agbiia iaca Lagd a3 padll SIS &, o1 5 g Ualis 81 shaall IS o S,
Lall
ua:

Q4: How to prepare Non-crystallized silicon‘in the
laboratory

Non-crystallized silicon-can be produced by heating potassium
element in silicon tetra fluoride (SiF4).

SiFs+4K — Si+4KF
oiaall A shiall yie o sSolud) Hant A8 1

288 (B pspuligl) peaie Gpad Giob e i) e o sShull Z W) (S
A Aol L 5 (SiF4) o sSalud)
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Q5: How to prepare crystallized silicon in the laboratory

The crystallized silicon can be obtained by melting silicon in
aluminum then cooling the solution. Finally, silicon crystals can
be separated from the solutilon.

iaall 8 sliall () sSiliall juaat 48

&5 sia sl (8 ¢ sSubid) L sd Gaol e sbiall (Sl e J geasl) (S
Jstaall e 0 sSaludl @l sl Jaad Sy ¢ 1l Jslaall 3y

Q6: How to prepare an industrial silicon

Silicon can be prepared industrially-by reducing silica (Si02)
using high temperature and carbon or magnesium as a reducing

element.

A
Si0; + 2C. — 2CO 1+ Si

Lelica ) sSlul) jpmal CaS

ia dsaat (§i0,) KoM NN O, <Ll <.,
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Q7: What are the physical properties of silicon?

1. Silicon is a metalloid.

2. Itis averyrigid 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.

OsSalall 400 Hal) [ailiadl) al
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Q8: What are the chemical properties of silicon?

1. Not react with most acids.
2. 1t melts in aqueous solution of bases
Si + 2NaOH + H,0 — NaSi0s; + 2H;
3. Silicon is very reactive with chlorine
Si + 2C1, -SiCly
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.

OsSaluall 4008l pailadll ale /o
oalaal) alies ae Jelin ¥ ]
: ) el G 5 e i) (e Jslaa AL 53y 2
AN AT < e Je il 088 6 S 3
423 950) (b deliny A sl a Sl 3 (Sapll da el oSl 4
(Aasia
Al Gl (GSlud) o 1Ll Apmpdal) 43US e 5 o sSaladll

Q9: What are the uses of silicon

1) Electrical industry, electrical‘appliances and.in
manufacturing solar-cells.
2) Metal bars used in-different industries.
3) Glass, cement and-ceramics industries.
4) Organic silicon'materials which arewery important
commercially in the production of oils and plastics.
OsSalud) ¥ lasial ale 1
Aoad) LAY a5 4l Sl 5 el s il sy delia ]
Adiae Glelia 8 20a00 e Gluxd 2
il a5 el s e Clelin 3
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Q10: What are silicon compounds?
1. Silicon compounds with hydrogen (((silicon hydrates)))

These compounds consist of silicon and hydrogen. SiHzis an
example of such compounds. It is prepared by the reaction of
magnesium silicide Mg,Si with the acids such as
hydrochloride

Mg.Si + 4HC1 — SiH4 + 2MgCl»
2. Silicon Compound with Oxygen
SiH4 + 20, —» S102 + 2H,0

Q11: How Silica Found in Nature

1. Atoccurs in nature as puresilica such as quartz and
flints. They are highly.solid substances and-are used in
cutting glass and scratching.steel.

. The other form of Silicon dioxide (Silica) (SiQ3y) is the
impure silica such as sand and clay. It contains
different quantities of impurities which givesit.a wide
range of different colors.

el dalia ol e (a5 ) saall s 3551 SI i i) ISahuall (e dagalall (8 2a 53
aliall gaddl gl 1 aukadi A anai

o) e s IS g (1S Sl h sl a1 e
Aabiaall o oY)

Q12: What are the properties of silica?

1. Itis not reactive when reacts with chlorine, bromine,
hydrogen or most of the acids.
2. It reacts with hydrofluoric acid and bases:
Si0, + 6HF —»H,SiFs + 2H,0
Si0; + 2NaOH— Na,SiOs + H,0
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3. It reacts with oxides or metal carbonates by high
heating. The resultant compounds are known as
(silicates).

4. Adding acids to the solutions of alkaline metal silicates
result in aqueous silica which can be dried into
noncrystalline powder called (Silica gel). Silica gel is
mainly used as a drier due to its large surface and great
ability to absorb water.

abara o un s ouel) sl ag iyl o K ae Jolity latie Jelih Y 585 1
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Q13: define “water glass” or “liquid glass” And what its uses

Its aqueous solution coneentrated for.'sodium silicate is the

most widely used. It is soluble in‘water.
elall 8 Lol Q8 45) Lolasis) SV s o gangeall Sl R ja e Jslae

1. It is commonly used. in wvarious.industrial-fields such as
providing passive fire-protection-for textiles and papers.
2. Itis also used as a cheap.adhesive:
3. Cement can be strengthened by mixing it with sodium
silicate in order to be used in buildings.
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Q14: defined Silicones

Silicones: are organic compounds of silicon. They aren't

poisonous and are very stable along a very wide range of

temperature variation.

haa B e 5 el Cal (g8 O sSaluall e 4y gume LS je A LSl o2
Boloallda jo (8 DAY (e s Aal s de gena Jsh e

Q15: What are the silicones?

1. Silicon oils are the most important of these compounds. They
make the surfaces anti adhesive and-anti-moisture and are
used to cover the roofs-of buildings.

. Silicone rubber, has_more thermal stability than  hydro
carbonic rubber. It maintains-flexibility at a wide range of
temperature variation. It-is used-in.manufacturing of molds
and as a sealing.substance in-baths and kitchens.

. Silicone resin is'used n electrical insulation ‘and in making
construction materials water proof ,too.
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Chapter six
Organic chemistry
Q1: what is Importance of organic compound:

1-All forms of basic food materials for human and animals, which

are: proteins , carbohydrates, oils and animal and vegetable fat.

2-Many natural and synthetic products like cotton, wool, natural

and synthetic silk, paper and plastics.

3-Fuel like petroleum, natural gas.and wood.

4-Medical drugs as well as vitamins, hormones and enzymes
(gpanll S all dpaal oo L
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Q2: How to prove the presence of carbon in organic
compounds

2, i) LS 5all 3 ¢SS 54 5 5 i

1-When lighting a candle or a piece of paper or (any organic

material), carbon dioxide COx is released which can be found by

adding Calcium Hydroxide.solution-Ca(OH), which makes it

turbid, whereby calcium carbonates are formed. CaCOs.

2-When sugar, an organic substance, is burnt in a test tube, a black

substance is formed which is carbon. This indicates that carbon is

found in sugar as a component.
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Q3: What are the general characteristics of organic
compounds?

i gl LS yall dalall Cliiall ale

1-All organic compounds contain carbon in their compositions
and are subject to decomposition or combustion by heating,
particularly if heated to high.temperature.

2-Atoms in the organic compounds are.bonded by covalent
bonds, making them react slowly.

3-Many.organic compounds do not dissolve in water but soluble
in some organic liquids such as‘alcohol, ether, acetone and carbon
tetrachloride.
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Q4: Explain Covalent bonds of carbon atoms in Organic
Compounds:

1. Carbon has an atomic number of (6) , therefore the electron
configuration .

2. The outer shell of carbon atom contains four electrons. H
Therefore, for the carbon atom to reach stability it must |
share the four valence electrons with other atoms, so the H—C—H
number of electrons surrounding each carbon atom |
would be eight.
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3. each valence bond needs two electrons (one from each atom) ,
therefore, Carbon atoms bind by four single bonds with
hydrogen in a methane molecule (CH,):
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Q5: why there are hundreds of thousands of organic
compounds in nature that can‘be prepared.

The ability of carbon atoms to-bond-with each other to form open
closed or branch chains

The following examples illustrate various forms
of Organic compounds

sl

- HEY T 8

1 H H
S

H

Organic compound ( branded Organic Compound (continuous Organic Compound single bond
chain) isobiitan or unbranched chain Butane Methane

H H
Se=c_
H—-—C=C—H P ~

H H

Organic compound containing Hydrogen Organic compound triple bond Organic compound

. double bond Ethylene
Ethvl Acetviene

CH, CH H,C CH,

2

H C CH, e CH,

HC -, HC CH, H,C CH,
Organic compound Organic compound Organic compound cycle hexane

cycle Propane
cycle Pentane
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Q6: What are the hydrocarbon compounds, what their types
are and what is the reason for the different species, and then
mention the example of each type?

Hydrocarbons are compounds made up of carbon and hydrogen
only.

1. Saturated hydrocarbons, where carbon atoms are bonded to
each other by a single covalent bond called alkanes, such as
methane

2. Hydrocarbons. unsaturated. and divided into:

a. Unsaturated hydrocarbons.are bonded. to the double carbon
atoms called alkenes, such.as-ethylene gas

B. Unsaturated hydrocarbons are bonded«to carbon atoms in a
tripartite form called alkynes, such.as Acetylene.

s lee )5l as dadd a5 huell 5 s JWSIN e (S5 LS e a5 )IS 5 Hagll
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Methane: CHa Its molecular formula is CH4 ,whereby a
carbon atom is bonded with 4 hydrogen atoms in a single bond.
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Q7: Where methane is found in nature

It is the simplest hydrocarbon compound, it

is found in large amounts as natural gas

which accompanies crude petroleum, it is

emitted from cracks of coal mines, it is also Methane, CH,
formed when organic materials are

decomposed in stagnant waters of ponds

and swamps

daphll 8 GGl Ole aa g ol o
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Q8: How methane is prepared in the laboratory

Methane is prepared whereby sodium acetates is heated at high
temperature along with’sodium hydroxide or calcium hydroxide
(because the mixture will -have little effect on glass and ensures
higher melting point for sodium hydroxide ) in a beaker, the
resulting gas is collected by removing the-water further.down.

A
CH3;COONa + NaOH — CHs + NaxCOs3

Sodium acetate and Sodium Hydroxide

Methan Gasses
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Q9: what Physical Properties of Methane gas:
1 -Colorless.
2-Highly insoluble in water.

3-Flammable, smokeless flame, releasing carbon dioxide CO;
and water vapor and energy.

A
CHs+ 20, — CO2+ 2H,0 + Energy

2- Ethylene C2Ha: Ethylene has the molecular formula of
(CzHa) in which two.carbon atoms combine with

each other through.double bond. It is one kind of

unsaturated hydrocarbons which are called

“Alkenes” .1%5

Q10: How Ethylene Gases in the Laboratory

Ethylene can be produced by heating ethyl alcohol C,HsOH
with sufficient amount of concentrated sulfuric acid up-t0170 °C
as in the figure below. The sulfuric acid-removes water
molecule from the of alcohal.

H2S04 concentrated

CoHsOH > CoH4 +. H,O

Funnel

Ethylenc gas
cthyl alcohol + concentrated
sulfiric acid
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Q11: What are the Physical Properties of Ethylene?
1 -1t is colorless and insoluble in water.

2-1t burns with a smoky flame producing carbon dioxide and
water.

CoH4 + 30, —» 2C0O, + 2H,0

3-1t reacts with the red bromine water and removes its color.

slall (& glasall a8 e 5 0l aae a-]
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Q12: How to distinguish between ethylene and gaseous
methane.

Methane does not react with the red bromine water and color
does not disappear. Ethylene, on the other hand reacts with the
red bromine water and the color disappears:

Ethylene + red bromine water — red color disappears

Methane + red bromine water — red color doesn’t disappear
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Q13: what are uses of Ethylene?

1-1t is used as a basic in the production of plastics used in the
manufacture of many tools and materials useful to us in our
daily life.

2-1t is used as a plant hormone to ripen vegetables and fruits.

3-It is used in the production of ethyl alcohol.

SalaY) clalasiul ale 1o
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Acetylene (C2H>) : It isa‘hydrocarbonic compound with the
molecular formula‘ef (C2H2) in'which the two carbonatoms
combine with each other.in triple covalent'bonds. It isan

example of the unsaturated hydrecarbons called “Alkynes.”

W (CoH2) 3 4l dapall aa (53 S5 )28 S e 43) (CoHy) CliisnsY)
JUa sa 9 AN dpealid danl g ) (A (il Ly ae G )SIOU ) L 2T
S el Al dasdiallpae g S 5 gl

Q14: How Acetylene Gases in the Laboratory

In the laboratory, acetylene can be produced by putting calcium
carbide in an erlenmeyer flask. Water is added very slowly and
gradually using a tube. The reaction which happens immediately
produces the gaseous acetylene which can be collected from the
bottle by removing water downward.
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CaCz+ 2H,0 —» CoHy T+ Ca(OH):
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Q15: What are the Properties of Acetylene?

1-1tiis a colorless gas with'a badssmell. It smells like garlic.
2-It’is insoluble in 'water.

3-Combustion of acetylene forms.asmoky flame:

4-1t burns with oxygen gas.in‘making a faded blue flame and
high temperature:

2CoH+50, = 4C0O, + 2H>,0O +Heat
5-1t reacts with the red bromine water and removes its color.
Ol paibad alar (s
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Q16: How to distinguish between acetylene and gaseous
methane.

Methane does not react with the red bromine water and color
does not disappear. Acetylene, on the other hand reacts with the
red bromine water and the color disappears:

Acetylene + red bromine water — red color disappears

Methane + red bromine water — red color don’t disappear

Q17: what are uses of Acetylene?

1-The mixture of the gas and 0xygen-is used to produce the
oxyacetylene for cutting or welding metals:

2-The gas is used as a raw.material in the production of rubber,
plastics and acetic acid.
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Q18: defined Alcohol

Alcohol is an Arabic word from which-the Latin word “Alcohol’
Is derived. It was known long-time before and was produced
then by fermenting molasses;-dates-or grapes in isolated air from
air.

dia 85 320 S "Alcohol" AUl A (e AL Ay e ALK 4 Jsasl)
& inll gl ) saill gl Sl Gy edd Gy sk e 4ali) 35 Glld 8 Jy 5l 8
o) sell e g gmall 6 sl




Ali AL-Turaihy
07802542880 - 07822759592

Chemistry 3™ Class

Q19: How alcohol is produced in ancient times
dapdll ) geanll 8 Jsasll iy CaS

Alcohol was produced by fermenting molasses, dates or grapes in
isolated air from air. By the effect of yeast enzyme, sugar is
converted into simpler sugar, which in turn is converted into
carbon dioxide and ethanol by virtue of enzyme. Alcohol is then
separated from its aqueous solution by the process of distillation.

Simple sugar 2222 ™™ Eihyl alcohol + carbon dioxide
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Q20: How to produce ethanol industrially

Ethanol .or ethyl alcohol can be produced industrially.-from oil
products through the reaction.of gaseous ethylene (CzH4) with
water with the existence of concentrated sulfuric acid and other
factors such as heat.and pressure.

H2S04 concentrated

CoHs + H,O > CoHsOH
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Q21: what are the properties of Ethanol (Ethyl Alcohol)

1-1t is a liquid with a boiling point lower than the boiling point of
water. Its freezing point is very low.

2-1t is a volatile liquid with a very distinguishing smell.
3-It is an active solvent to many organic substances.

4-Complete combustion of ethanol produces a faded blue flame
and forms carbon dioxide (CO,) and water vapor.
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Q22: what are the uses of Ethanol (Ethyl Alcohol):

1-Ethyl alcohol is used as a raw material in many industries
especially cosmetics,;.commercial rubber;” ink, ‘many types of
paints and perfumes.

2-It is used in the production of alcoholic-beverages and drugs.

3-It is used as a motor-fuel.through=mixing it with other oil
products.

4-1t is poisonous but it is used as a sterilizer by mixing it with
some iodine.

5-Ethyl alcohol is very cheap for industrial purposes.
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Q23: defined Sperto

It is alcohol undrinkable as-some; poisonous substances like
methyl alcohol are added to it-Some-dyeing substancesare added
to it to make its color differentfrom.pure ethyl alcohol.
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Q24: what is the Effect of Ethyl Alcohol on Human Beings :

Drinking alcohol.disturbs the-econsistency between the muscular
and nervous systems. Very. clear.changes in. mood, recognition
and feelings are noted. These-changes in the-human body caused
by alcohol slow down thefunetions-of nerve cells in the nervous
system. Addiction to alcohol is detrimental to health. Addicted
people go to hospitals and health institution in order to be treated
to stop addiction because of its lethal health damages rather than
its social consequences. People addicted to alcohol behave
strangely and sometimes dangerously. Therefore, some
governments impose high taxes to reduce alcohol consumption
and to eliminate its social, health and economic damages.
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Q25: How to industrial Preparation acetic acid

Acetic acid isproduced industrially by the reaction of acetylene

with water using sulfuric acid and other facilitating factors. A

chain reaction occurs and finally.produces acetic acid
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Q26: what are the Properties of Acetic Acid
1-1t is a liquid at. room temperature.
2-1t is a volatile compound.

3-It reacts with soedium hydroxide to-form water soluble sodium
acetate.
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Q27: fill the following blanks or what are the properties of
Benzene

1. Benzene can be extracted from coal tar which is one of the

a5 Jyidleatio anl ey () axdll () plad (e o il ) AT (S
(A g ) e
s oued 5 O e oS (Bea S 5y S e s gl

s8I e Allad) Al iy ol S0 gl JalSI L) sl (e i
ol A Gl S nell Al geas (A S bl ol
Bl Ll 5 s "4 jlaall 1 53 S g el
(2503 )3 80) (o (g B xS Ao s G 3l HA 5
slall (& LM QA e 4] L6

Q28: what are the uses of Benzene

1. Benzene is'used as an important industrial.solvent to paints
and many important industrial products:.

2. It is used in the production of insecticides, nylon, modern
detergents, etc.
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Chapter Seven
Fifth group

Q1: what are the General characteristics of group 5:

1-The properties of the elements vary gradually from being
nonmetals (nitrogen and phosphorus) to metals (bismuth).Arsenic
and antimony are metalloid.

2-Nitrogen is gaseous.. The rest of the elements are solids in
normal conditions.

3-The chemical properties vary~on._a regular basis from
phosphorus “to” bismuth. Phosphorus and. nitrogen have the
propensity to form covalent'compounds. Other elements like
bismuth and arsenic form ionized compounds.

4-The acidic and basicsproperties of the elements’ oxides also
vary from being acidic (phosphorus) to basic (bismuth).
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Q2: Explain the occurrence of nitrogen in nature

Nitrogen constitutes 78% of the Earth’s atmosphere. It is mostly
an inert gas in standard conditions. In ancient times, it was
called “Azote”, which means in Latin “the Lifeless”. Yet,
nitrogen compounds are very important in food, fertilizers and
explosive industries.
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Q3: How to Prepare Nitrogen in the Laboratory

A mixture of ammonium-chloride (NHzCl)and Sodium Nitrite
NaNO; is put to a heating source with some water to prevent
any possibility of explesion.occurrence, as in the figure below.
The reaction can be expressed:

A/H20
NH4Cl + NaNO, —— NaCl + NH4sNO;

H20
NHsNO, —  2H,O T +N, T

Nitrogen

Ammon'\um
ch\Or.\de
St and sodiu™
nitrite
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Q4: How to Preparation Nitrogen Industrial

Large quantities of gaseous nitrogen can be industrially produced
by the fractional distillation of liquid air which must have no
carbon dioxide (COy) In this process, nitrogen distills first leaving

nitrogen contains very small-quantities of oxygen which can be
removed bypassing the gas through heated.copper fillings which
react with.oxygen to form (CuO).
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Q5: what are the Physical Properties of Nitrogen?

1. Nitrogen is colorless, odorless and tasteless.

2. 1t has the form of diatomic molecule (N2) at room
temperature.

3. Itis less soluble in water

4. it is almost inactive in normal conditions
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Q6: what are the Chemical Properties of Nitrogen?

1. Heating nitrogen leads to direct interaction between nitrogen
and magnesium, lithium- and. caleium. When mixed with
oxygen and the'mixture is put under a spark, nitrogen produces
nitrogen oxides (NO,.and NO).

. heating nitrogen with gaseous hydrogen.under high pressure
and with'an appropriate catalystproduces ammaonia (Haber -
Baosch process), according to.thefollowing equation:

A/catalyst
N2 + 3H, ———— 2NH3

asilll g o gunizal) g s g il G bl delasll ) g5y cpaadl) cpa g il
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Q7: defined Catalyst

Catalyst: A substance that changes the speed or yield of a
chemical reaction without being consumed or chemically
changed by the chemical reaction.

oaad ol Blgia) 50 el Jelsl w5l Ao ju o 30l sac bl Jalall
el Jelitl) Alas 50 JesS
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Q8: what are the Uses of Nitrogen?

1-1t is used to produce ammonia industrially. It is the most
important use

of nitrogen due to the vital importance of this substance in the
production of fertilizers and in the production of nitric acid

flammable materials.
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QQ: fill the following blanks
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Q10: defined ammonia and where occurs

(Ammonia): It is one of the important compounds of nitrogen
and hydrogen.

s _ed) s O s ill Aalgdl LS ) (a a5 58y 2 (L saY))
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Q11: How to Prepare Ammonia in the Laboratory

by heating the salt of ammonium chloride with calcium
hydroxide.

A
NH4CI + Ca(OH), - CaCl; + 2NH3 + 2H>0

The gas ammoniais lighter than-air. It is, then, collected by
downward removal ofair afterpassing it onto a pole of calcium
oxide to remove any-moisture'with the gas.

Ammonia gas is
gathered by

pushing the air
NH,CI + Ca(OH), down

. — _ CaO column to remove the
relative humudity of air
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Q12: How to Industrial Preparation of Ammonia

by (Haber Process) which involves the direct combination of
nitrogen and hydrogen

N2 +3H2 —» 2NH3;
O sonell s Cnm sl s Hdle Jelalll e (g gl Al (Uil dilee ) Al 5

Q13: defined (Haber Process)

(Haber Process) :An industrial® pracess used  for producing
ammonia from nitrogen-and.hydrogen by.combining them under
high pressure in the'present of an iron catalyst.

O 3ol s G s il e Lo sa¥) ZlEY andind Lo lia dlee 5l dolec)
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Q14: what are the Physical Properties of Ammonia

1-Ammoniais a colorless gas withra characteristic pungent smell.
It is lighter than air.

2-It has strong propensity to be soluble”in water. Its aqueous
solution is called “Ammonia Water” (NH4OH).

3-It can be liquidized at room temperature with 8-10 atm pressure.

4-The boiling point of liqguid Ammonia is (-33.5°C) under the
normal atmospheric pressure.

5-1t vapors at high temperature and for this reason it is used in
refrigeration and ice production.
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Q15: How to prove that ammonia is very soluble in water

The high solubility of ammonia in‘water can be clearly shown by
the fountain experiment.

The deviceused in this experiment consists of a glass. Half of the
glass is filled with.water with-twe drops of phenolphthalein. It
also consists of a round bottom flask

provided with a rubber cover with two A"’“"’"i"g“sl‘““‘“’“"""
holes. A long glass tube goes through one 7T

of these two holes down to the bottom of LB
the flask. A droppertube goes through the
other hole of the cover.

water and phenolphthalein in droper

The flask is filled with dry ammonia gas /
and then turned upside down on the water
glass. The dropper tube“is-used-to~add
some water drops with the colorless
phenolphthalein. The gas reach with the
water and starts to dissolve. This process
changes the pressure inside the flask and
the water pushes from the glass to the flask as a fountain. The
solution becomes pink- red because of its basically (ammonia
solution is act as a base).

water and two drops

'
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Q16: what are the Chemical properties of ammonia?

1-Ammania molecule is._chemically: stable, yet it can release
nitrogenand hydrogen when you-pass gas on-a hot metal surface,
or when passing an electric spark through the gas.

2-Ammania gas is flammable in an atmosphere of oxygen.

ANH3 + 30, - 2Ny + 6H,0
1 500 Alaail) ailiadl) oo ez

Gl Bl gl gfar Y pageebiliaS e L saY) e 1
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Q17: how Test of Ammonia

1. Ammonia solution turns the red litmus paper into blue

2. Ammonia can be detected when react with hydrogen chloride
and a white dense vapor produce which is ammonium
chloride.

NHs; + HCI - NH4CIT

White dense water
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Q18: defined Nitric acid

Nitric acid is the most important oxygenated acids of Nitrogen,
which has a molecular formula HNO3

A ) drpall Al A Cpa g il 300 gall alea¥) aal s @l jill aals
HNO3
Q19: how to Preparation of Nitric Acid in Laboratory

By heating a mixture of Potassium nitrate salt with sulfuric acid
in the glass retort, and the nitric acid vaper resulting from the
interaction is condensed in a water-cooled vessel.

KNO3 + H,SO4s—» KHSOs +HNO3

A s2a (B iy HSI) (adla ae a0l sall Gl B e (e g e il (80 (0
slall ele g & CaliSi oy g Jelal) e Al el il aala jlaa g czla )

SA),\AS\

Glass retort

Brown fumes A

Potassium
nitrate+
conc. sulphuric
acid
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Q20: how to Preparation of Nitric Acid artificially

The acid can be prepared artificially in commercial quantities
Following “Ostwald ” whereby ammonia is oxidized in air ,
platinum acts as an assistant.

"l gl g A& oy 4y et Gl e lia JS Gl il adla juaad (Say
acbise JalaS Gl Jazy g el sl 8 L saY) ansSl G

Q21: what are the Properties of Nitric acid?

. Pure acid is colorless

. it has odorous fumes

. The color of the impure acid (or the pure acid after leaving for
a period of time) is yellow due-to containing soluble nitrogen
oxides (especially NOy).

. The @acid is completely dissolving in water. forming‘a mixture
of (68%)

. It boils at 120.5°C.

Ol amae (8 (s ]
dail y Geaalall 3,808
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Q22: Where is Existence of Phosphorus?

1. This element is an essential component in living things
2. it is found in nerve cells ,bones and cell cytoplasm.
3. Phosphate ores (apatite: impure form of calcium phosphate)
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Q23: how Industrial Production of Phosphorous:

Phosphorous is normally produced by heating Calcium Phosphate
Caz(P04), with the sand (SiO; ) and carbon C in an electrical oven
at high temperature , air-tight.

2Ca3z(P0O4)2 + 6SiO, +10C — 6CaSiOs+ 10CO +P4

Lelia ) il iy oS

&= Cag(P0s); poped Sl i 8 (it (53 yha e Bale ) s ol 2 L83) o3y
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' » raw material of
vapor of phosphor passing . phosphate wath
through the thickener : sand and coal

&~ transporter
band

electrical circle

pole

phosphorus waste produce
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Q24: what are the Properties of Phosphorous?

form. As for pure Phosphorous, it is solid colorless and

transparent. There are other types of it , red or black ( or

purple), the most common is white and red phosphorous.
2. White Phosphorous is more active than red phosphorous
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Q25: what are the Properties of white phosphorous?

1. White phosphorous glows in-the dark, looking pale green
when exposed to damp air, this process is e¢alled chemical
luminance or “glitter”, accompanied by-garlic-like odor.

. It burns impulsively. “automatically” in airiat room
temperature due to.enough oxidation, releasing phosphorous
pentoxide (P20s);.see the following equation

P, + 50, - 2P»0s

3. Under other conditions, (limited amount of oxygen) white
phosphorous oxidates to form Phosphorous trioxide P2O3 as
in the following equation:

Ps +30, - 2 P,03
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4. White Phosphorous is a poisonous for cells of living things
whereby it penetrates into the digestive system and dissolves
in the digestive ulcers, urning into a poison, unlike red
phosphorous, which doesn’t dissolve in the ulcers.
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Q 26: Compare White Phosphorus and Red Phosphorus

Q27: Defined Phosphoric Acid
Phosphoric Acid (HsP0,)

1. A densely formed ,colorless and odorless liquid.

2. It is weak non oxidative acid.

3. It reacts with bases forming phosphorous salts, which have
major importance in manufacturing phosphate fertilizers.
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Q28: What are the uses Sodium Phosphate NaszP04

This salt is used as a preservative for some food products, meat
and many other uses

(o 2l g asalll 5 A1 3e]) Cilatial) (amnd ddadls 3aleS C‘JA\ RESPREN
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Q29: Why matches are treated with ammonium phosphate
solution

eﬁﬁyﬁ“&&m}d}wg&ﬂ\dﬁ Jalan 13l

matchsticks are processed by Ammonium Phosphate solution
(NHa)3P0s,

1. This material helps born the matchstick.in a smakeless
flame.

2. It also helps keep the flameburning completely:

3. Italso ensures the stick put off when the flame goes off,
therefore, no hazard of fires'when the matchstick s thrown
away.
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Q30: The top of the stick is covered by a paste made of
a-Flammable material like antimony sulfide Sh,Ss.
b-An oxidant ,like Potassium Chlorate KCIOs.
c-Friction material like glass powder.
d-Glue material to bind the ingredients of the paste
.Sb2S5 st ik S Jie JuaiiSU ALE 3 5 |
KC103 S5 aganli sall Jin ¢ auS 50 -
e s S AlaY) N e - 2
dauaal) Ol Sa day yl 2 jall 3ol 2

Q30: How ignites Matchstick

When the top of the matchstick'is rubbed against the dis of the
box, which containssed phosphorous, a sufficient heat'is
generated to ignite the side of the box then this ignition transfer
to the top of the matchstick and it burns.

LA‘;L,,S}:‘;-‘..QSM\ (3 9dball oy aia Gl e u.qgjhd\ ¢l & laaie
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Phosphate Fertilizers:

Calcium phosphate (the original source of phosphate in nature),
which is a salt that is fairly insoluble in water, therefore, it is
necessary to transform it into a salt easily soluble in water to be
used as a fertilizer.

When calcium phosphate (naturally found in rocks ) is
processed with sulfuric acid, it changes into another chemical

soluble in water, so that the plant can make use of it.
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Caz(P04)2 + 2H2S04 — Ca(H2P04)2 + 2CaS04
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other kinds of phosphate.fertilizers can.be prepared
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The Sixth Group
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Chapter 8
The Sixth Group
Q1: what are the General properties of Group 6

1. Elements of this group are characterized by gradual
increase in their atomic numbers whereby oxygen and
sulfur are considered as non-metal while selenium and

. All elements of the'group 6 has six electrons in the outer
shell which make them “hunt” two electrons from other
elements:in order to_have-a-stable electron configuration
similar to that of noble elements.
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Q2: Where is Occurrence of Sulfur?

1. Sulfur is found-in nature freely in special sulfur mines in
Mosul city , Mishraqg region ,Northern Irag.

2. It is found in volcanie.regions in.large quantities in the form
of compounds such as hydrogen sulfide H,S and sulfur
dioxide SO, which evaporate with other volcanic gases.
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Q3: how to Preparation of Sulfur:

A- Sulfur can be prepared in‘laboratory-by adding concentrated
hydrochloric acid to sodium-tiyosulfate Na,S;03 at (-10°C).
sulfur precipitates and collected through filtration

2 HC1 + Na;S,03 - .S 1 + SO,T .+ 2NaCl + H,0
s Sl el ) 6lS g gl Gadla ddlaly jaiaall (8 Sy Sl juast Sy

G (Rt Aa 0 10-) 30l 45 )8 2ieN@pS,03 45 seall Slalu o
=i . B W

Q4: How to Extraction of Sulfur

1. Sulfur is extracted freely.in.the form of underground deposits
by using Frasch Process.

2. melting sulfur-underground by means of special equipments,
consisting of three overlapping tubespivotally centered.
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. Pressurized and superheated to 170°C water vapor is pushed
into the outer tube (A) to where
sulfur converges, this pressure com::):ssed
melts sulfur underground. Molten sulphur

. . . and water mixture g P
. Pressurized air from tube B lifts “—Super heated water

up molten sulfur through tube ving X gy
C, the middle tube. Sulfur
comes out to the surface from
this tube mixed with some air
bubbles.
. Molten sulfur is_cast inlarge
basins and left to cool down.and
solidify.
. Much of the sulfur produced alik
99.5%-99.9% pure,therefore in deposits

needs no further re purification.

Frasch process for the extraction of sulphur
{or mining of sulphur),
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Q5: what are the Physical Properties of Sulfur?
a-It is yellow solid substance at STP
B-Tasteless, with distinctive odor.

C-Insoluble in water, yet dissolves in some inorganic solvents
like CS; carbon disulfide.

d- Non-conductor of electricity.

e- Has various forms in nature with variant physical properties.
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Q6: What are the forms of sulfur?

1- Rhombie crystal sulfur istthe-mestcommon type, it'is a yellow
crystal (lemon like) It.is the most stable form of sulfur. There is
another type of crystal sulfur., called the prismatic, because its
crystals look like prism.

2-Non-crystalline sulfur , like elastic sulfur or plastic sulfur .It
can be prepared by heating sulfur to 1500°C and pouring the
liquid sulfur into cold water ,whereby spiral chains are formed .It
is less stable than crystal sulfur, it turns to crystal sulfur gradually.

® Sulfur has the formula S8 and S6 , the first form IS more
active than the latter due to the high tension of the rhombic ring
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Q7: what are the Chemical Properties of Sulfur
a- Reaction with non-metals: Sulfur-borns easily in air producing
blue flame, reacts with oxygen gas.and releases a huge amount
heat.

A
S+0; - SO,

Sulfur reacts with carbon to produce carbon sulfate CS;

A
2S+C - CS;

B- Reaction with - metals: Sulfur-reacts with metals like iron,
copper and zine to produce sulfates:

A
S+ Fe - FeS

c- Reaction with concentrated and oxidized acids: Sulfur is not
affected by dilute acids while it is oxidized with concentrated
acids such as hot hydrochloric acid, producing non-metallic
oxides :

A
S + 2H,S04 — 3S0; + 2H,0
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With concentrated nitric acid, it produces non-metal oxides of
NOzZ
S+ 6HNO3; - HSO4,+ 6NO, + 2H,0
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Q8: whatare the uses of Sulfur
Sulfur has many uses in‘industrial and agricultural fields

1. matchsticks and black-gunpowder and fireworks because of
high flammability.
. It is used in agriculture to balance earth alkaline as well as a
fertilizer
. It is used to produce sulfurie-acid, paints and dyes:
. It is used mining metals.andoil refinery, developing films and
drug industry.
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Q9: How sulfur dioxide is prepared in the laboratory

Sulfur dioxide is prepared at laboratory by adding dilute sulfuric
acid to sodium sulfite ( Na2S0s3) It can be collected by pumping
air out from above because it is heavier than air.

H,SO; + Na,SO3 — SO, + NaSO; + H,0O

Dilute Acid

~

=
Sodium

Sulphite e Zulirdur
A o lexida

Bisulphife Fl F—Er——— \
/ | ! Xonc entrated
. ' - H2504

S
1]

Q10: What are the general characteristics of sulfur dioxide
gas?

1. it is a colorless gas with a strong characteristic smell.

2. Itis heavier than air.

3. It'does not dissolve- much.in"'water producing a weak solution
of sulfuric acid For this reason,the color of the blue litmus paper
is turned to red wheneit is put in the gas collecting bottles used

in the laboratory preparation of sulfur dioxide because of the
effect of the sulfurous acid

SO, + H,O-H»S03

Q11: How to produce SO: industrially

by the combustion of sulfur in air. The molten sulfur is pumped
in special combustion towers. The resultant gas contains some
impurities which need to be removed
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A
S+0;-> SO,

Q) yial \J.\\‘_g)g_m.\.d\c_u).\ﬁ\ e.\.i;\}@i‘ ‘—‘-’..)-‘SMLB\J-‘;\UA
_L@_J\Jja._x;qw&\ a._u\}..d\uaa_gés:@\_m ) xR Aald

Q12 : what are uses for SO

1. Sulfur dioxide is commercially used in decolorizing the
delicate organic substances such as paper, hey , artificial silk
and wool which changed when they are bleached with gas
chlorine.

. This gas used for sterilizing-purpeses by the process of
combustion some quantities inside the places that need to be
sterilized:

3. It is used as a preservative-agent.in-food industries.
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Q13: fill the following blanks

1. Sulfur can-burn spontaneously in air at (400°C) with the
existence of oxygen.

. The combustion-releases sulfur dioxide which has an
odor smell.

. This gas is bad for health and the increasing release of
sulfur dioxide in air because of the fossil coal combustion
and other industrial activities causes serious damages to the
health of humans, animals and plants.

4. Sulfur dioxide is also the main cause of acid rains.
JPj@(MJMAAJJ4OO)LG ;\}@J\uﬁ\_uhha_u).\ﬁ\ d)aqu\u&a 1
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Q14: How occurs Hydrogen sulfide in nature

1. the bacterial breakdown of the organic matters,
underground water that contains sulfur as in the mineral
water wells in Hammam Al-Aleel in Nineveh Province
north of Iraq

. From the biological activity of some kinds of bacteria that
rely of iron and manganese as part of their food sources.

3. Hydrogen sulfide occurs in almostall the natural and
petroleum gases.

4. Natural gas contains.28% of hydrogen sulfide
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Q15: How Hydrogen Sulfide (H.S) prepared in the
laboratory

The device is based on the reaction of the diluted acids such
as sulfuric acid with metal sulfides such as iron sulfide (1)

FeS + H,S0y ———> HS T + FeSO,

iy S pa iy S Qs Jie ddiaal) (aleal) Jelii e lead) aaing
(1) sl 2y S Jia alall
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Q16: How hydrogen sulfide gas is detected

When hydrogen Sulfide gas is emitted in a copper sulfate
solution, a black deposit of copper sulfide is observed

HS + CuSO,—— H, SO, + CuSl!
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Q17: What are the properties.of sulfuric acid?

1. A colorless and odorless liquid
. Its density Is 1.84g /mol
. Oily textures
. Many melt in water
. /Aqueous solutions of sulfuric acid conductive electrical
current

Gy ol i 1
Jsaf 20V, A8 &S 2

alaall B3 3

shall & oLl HiS 4
oSl lillala ge alillas 5

Q18: How to prepare sulfuric acid synthetically with
chemical formula writing?

Answer: Arrives by contact method and according to the
following chemical equations:

S + O — SO2

250, + O 2503

SO3;+ H,SOy — H2S,07
H,S,0; + H,O — 2H>S04
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Q19: Why is sulfuric acid a drying agent?

Because it has a strong tendency to extract water molecules from
organic compounds, when immersing a spoon of sugar cane in a
container containing concentrated sulfuric acid, we will notice the
emergence of carbon black material in the container because of
roasting sugar

H,SO,
C,H,O,, > 12C + 11H,0
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Q20: what are the Uses of Sulfuric Acid

1- It is used in the production of other acids such as nitric and
hydrochloric acids because of .its high boiling point.

2-1t is'used as a drying agent especially with the gases which do
not react with it because of its'high-ability to'react with water.

3-1t is used to refine.crude oil-and-remove impurities:

4-1t is used in the production of explosives likenitroglycerin
nitrates and cellulose nitrates.

5-1t is used as a cleaning agent to remove rust from the iron
tools before being painted with zinc.

6-It is widely used in the production of batteries (lead storage
batteries) and also in the electrical coating because of its high
electrical conductivity.

7-It is used in the production of chemical fertilizers such as
ammonium sulfates and phosphate fertilizers.
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Q21: Defined Sulfates
Sulfates are sulfuric ‘acid salts, which -are derived from the

reaction of sulfuric acid.with the metals or with their oxides,
hydroxides or carbonates

g it S s Je i (e dliaal) iy S imea =Sl o8 el )
Ll S ol LeilaSgine ol Sl e ol (jaladll

Zn0O + H,SO, —ZnS0O,4 + H,O
Zn(OH), + H2S04—2ZnS04 + 2H,0
ZnCO3 + H,SOs4 — ZnSO4+ COL+ HO
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Q23: How is sulfate ion detected?

Sulfate ions can be identified in their agueous solutions by adding
the solution which contains barium ions such as barium chloride.
The result is a white precipitation of barium sulfate

BaCl; +SO4'2 — BaSO0,; + 2CI
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Chapter 9

Group Seven
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Chapter IX
Group Seven

Q1: what are the general properties of Group Seven
(Halogens)

1-All elements of this group has seven electrons in the outer shell
and tend to gain one electron during reactions to fill its outer shell.
Electron gaining differs gradually from Fluorine to lodine.

2-Halogens are found in normal temperatures.in various physical
forms, fluorine F,.and chlorine-Cl, are-gases, as for bromine Br;
Is a liquid, iodine I3 1s a solid:

3-Halogens are colorful substances because:they absorb some of
the visible rays.

4-Boiling .and melting points_for halogens increase with the
increase in atomic numiber.
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Q2: Where is Existence of Chlorine?

Chlorine is not found freely in nature due to high chemical
reactivity and readily interaction with other elements to form
many of the chlorine compounds. Sodium chloride NaCl (table
salt) is the most common chlorine compound found in nature.
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Q3: How to Preparation of Chlorine in the Laboratory
by oxidizing manganese oxide
4HC1 + MnO, - MnCl; + 2H,0+ Cl,T

The resulting gas is refined from HCI and water by passing it
through bottles containing water-and. sulfuric acid consecutively.
It is observed that manganese oxide does not act as a secondary
element but it i1s'consumed after the reaction as-an oxidizing
element.
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Q4: How to Preparation of Chlorine in industrially

Chlorine is prepared industrially through electrolysis of sodium
chloride in water or fusible sodium chloride in the electrolytic
cell

Electric current

2NaCl » 2Na + Cl;

slall 3 a 503 el 2y 5 ST 5L 5o Jidatll A e Lo lia IS0 izt oy
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Q5: what are the Properties of Chlorine?

1- Yellowish green-color.

2- Gas is collected by discharging air-above, which indicates
that chlorine is‘heavier than air.

3- Mild tendency to disselvein water under normal temperature.

4- Suffocating odor, it attacks.mucous membranes of the nose,
throat, and when inhaled inlarge guantities, it causes death.

5- Reacts with highly active metals like heated sodium forming
Sodium Chloride, antienic compound

A
2Na+C1l, — 2NacCl

6-Chlorine gas reacts.strongly with non-metals like
phosphorous, foarming phosphorous-ehlorides which are covalent
compounds:

2P + 3C1; » 2PCls

phosphorus tri chloride

2P + 5C1,— 2PCls

phosphorus penta chloride

7-Chlorine gas reacts with hydrogen to form hydrogen chloride.
H, + Cl,» 2HC1

Hydrochloric gas
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Q6: what are the uses of Chlorine gas
1- Used to sterilize drinking water and swimming poaols.

2- Chlorine compounds.are used in.the preparation of some
medical drugs.

3- Chlorine gas is used in-the combination of many industrial
organic solvents like chloroform CHCls; methyl dichloride
CHsCl; and carbon tetrachloride CCl4

4- Chlorine is used in bleaching-and-sterilization of tissues of
vegetable colors.

HO + Cl. - 2HCI + [0]
Water Chlorine Hydrochloric acid Oxygen Atom

5- Chlorine is used to bleach the colors of clothes, especially
cotton clothes.
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6- Passing chlorine gas through the dry calcium hydroxide

Ca(OH); leads to the formation of a white powder of calcium

hypochlorite Ca(OCI)2 which is the active substance for the
bleaching powder used for bleaching and purification.
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Q7: Defined atomic oxygen

Atomic oxygen: A highly active substance /which removes
vegetable ‘colors (bleach them), Killing_germ sand sterilize. Cl,
react with water to produce oxygen'in its atomic state.
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Q8: Why chlorine is not used in palaces of wool and natural
silk

Because chlorine is damaged
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Q10: How to Preparation of Hydrogen Chloride Gas in the
Laboratory

HCI gas can be prepared in the laboratory by the reaction of
concentrated sulfuric acid with sodium chloride

NaCl + H,50. — & . NaHsO.  + Hcl |

Sodium Chloride Conc. Sulfuric Acid Sodium bisulfate Hydrocloric acid

psd seall ) IS

Solution of HCI

gas in water

HCI gas hydrochloric acid

Q11: Explain the hydrogen-chloride gas preparation
experiment in detail

. An appropriate amount of approximately (10mg) of pure
sodium chloride is put in a glass flask.

. The cover of the flask has two tubes, one goes down to the
bottom of the flask and the other goes to a glass bottle.

. Concentrated sulfuric acid is put in the glass bottle and the
connecting tube goes down the acid.

. Another connecting tube connects the glass bottle with a dry
gas collecting bottle.
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5. Concentrated sulfuric acid is added to the flask through the
tube as to cover the salt.

6. Heating the flask slowly causes a reaction that releases
hydrogen chloride gas.

7. Several gas bottles are collected and then sealed with glass
covers in order for the properties of the gas to be studied.
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Q12: what are the most important properties of hydrogen
chloride?
1 -1t is a colorless gas of suffocating odeor.

2-1t is heavier than.air and can be collected by removing air
upward.

3-The aqueous solution of hydrogen chloride is acidic in effect
and it is called “Hydrochloric Acid”. It changes the blue color of
litmus paper into red.

4-1t highly soluble in water

5- Hydrochloric acid reacts with iron fillings to form iron chloride
(1) and release gas hydrogen
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Fe + 2HCI - FeCl, + H.T
6- It is nonflammable and does not instigate combustion
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Q13: Explain an experiment showing that hydrogen chloride
gas is very soluble in ' water

1. A gas bottle is sealed'with a rubber cover with two holes, a
dropper full of water goes through one of the holesiand a glass
tube goes through the ether hole to the-bottom of the gas bottle.

. The outer end of the tube is put
a water-full bowel with" little
orange methylene.

. By squeezing-the dropper;-the
water gushes into: the. bottle
through the bottom reaching
glass tube as a red fountain
because of the gas dissolution
in the water of the dropper.

. This disturbs the pressure
inside the gas bottle, which is a
clear indication of the high
solubility of gas in water.

HCI gas is dissolved in water
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Q14: How to Test of Hydrochloric Acid

A glass tube is put in‘'the solution of ammenia. The glass tube is
then taken out and put again clese to a bottle of hydrogen
chloride: A white foggy Substance of ammonia chloride forms as
a result /of the direct union.of.gas hydrogen chloride with
ammonia releasing from ammonia solution:

NH3 + H{1 A NH4C1

Ammonia Hydrochloric acid Ammonia chloride
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Q15: define Chlorides

Chlorides are salts of hydrochloric acid. They are formed when
a metal or root such as ammonia replaces the hydrogen in the acid

Mg + 2HC1 - MgCl, + H,
NH4OH + HC1 - NH.4CI + H,0
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e All chlorides are soluble in water except for silver chloride
(AgCl) and mercury (11) chloride (HgCl,) .Lead chloride is
soluble only in hot water. It does not dissolve in cold water.
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Q16: How to Test of Chlorides

The process.involves addingsilver.nitrate to its solutions such
as NaCl solution and hydrochloric solution. A white deposit of
soluble silver chloride is formed-.in the ammonia solution

AgNO;z + NaCl — AgCl /+ NaNOs
AgNOz + HCI —» AgCl +HNO3

cficy Jo O B<.
agn gl 30y IS J gl (o Lo LI ) mil] ) 5Ll iiland) poriat

Ol Jaall duadllay ) 6IS G i) sl GasSS Gl 8IS 5 hngll Jslaa g
Lisa¥l Jslas 8




Ali AL-Turaihy
07802542880 - 07822759592

Chemistry 3™ Class




