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Jalin Nady Al- Jememi Organic Chemistry Ch.6

Introduction

Organic chemistry: It is one of branches of chemistry that study the general properties of
carbon compounds .

Q : Why carbon has considerable importance unique features ?
Ans : Due to it is the major and principal element in the molecules of living organisms and
their nutrition. It also contributes in several aspects of our daily live drugs, fragrances

and paints .
€ S Aan Cald By 8 <l Jaan ¢y ga S iy 13l Jle
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Q : What are the importance of organic compounds are in our lives ? B NTRIBT

@ All forms of basic food materials for human and animals, which are proteins, carbohydrates,
animal fat and plant oil .

@ Many natural and synthetic products like cotton , wool, natural and synthetic silk, paper
and plastics.
€ Fuel like petroleum, natural gas and wood.
O Medical drugs as well as vitamins, hormones and enzymes.
¢ i gl LSl Babl A Lt Jipm
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Existence of Carbon in Organic Compounds HEEee*- FArSRpE PN RYE

Exercise 6 — 1 : How can you prove presence of carbon in organic compounds
experimentally ? % 103
@ When lighting a candle or a piece of paper or (any organic material), carbon dioxide CO, is
released which can be found by adding Calcium Hydroxide solution Ca(OH), which makes
it turbid , whereby calcium carbonates are formed CaCO0; .

© When sugar, an organic substance, is burnt in a test tube, a black substance is formed

:&M&SQQ&\Q&JL‘M!Q@ﬂ\gAQ&Jﬁ\Aﬁx
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General feature of organic compounds

Q : What are the feature of organic compounds in general ? &9

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

@ Atoms in the organic compounds are bonded by covalent bonds, making them react slowly

€ Many organic compounds do not dissolve in water but soluble in some organic liquids

such as alcohol, ether, acetone and carbon tetrachloride .
¢ 4 guanl) il el cliua <3 1 g
Gl 50 Ao ol Lgduds o5 13) Lagas ¥ g Craatlly Jlal) gf (3) a3 ALIE (o8 5 LS 5 (8 (yu sl o (g g & gudand) il yal) S 1
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Covalent bonds of carbon atoms in Organic Compounds

Carbon has an atomic number of (6) the outer shell (valence shell ) of
carbon atom contains four electrons. Therefore, for the carbon atom to
reach stability it must share the four valency electrons with other atoms,

so the number of electrons surrounding each carbon atom would be eight.

Aad ¢y ga S 33 Juali ST AUN | g S Ay ) (o gy (gl BUA1 (GBS LIS ) o A Cidal) 8 6 ¢ ga Sl (5 AN Al
il g sl Alal 0 g3 S 83 S Aaall i g S dae s Guag s A G0 aa Aag ) W BASE Gl g Il & LS ) jRia)
Each valence bond needs two electrons (one from each atom) .

(33 JS Cra 9 ASH )ooig SN ) g Uias Asaalod B pual JS; 4]

Types of bonds in organic compounds Compound

Methane molecule : Molecule CH, ,

Carbon atoms bind by four single bonds with hydrogen

Ethylene: A double bond and 4 single bonds

Acetylene : One triple bond and two single bonds: H-C=C-H

%2’@/ e g eals T P90 oua ko, &S LA \G/j%
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Q :Why there are thousands of organic compounds in nature, and can also be synthesized as well?
Ans : @ Various bonding possibilities for carbon atom in compounds , add versatility to this
atom in having various valence bonds .
@ Carbon atom's ability to bond with each other to form open or closed chains (rings)
€) These chains include single, double or triple bonds .
¢ Lay) L ymaal (Say Al g daadal 3 52 g gall Ay gaand) CllS jal) (pe YY) cilia Sl ; Jle
LAl draalud gl g (ueSi e QﬁJ&ﬂ%@@@ﬁbﬁm\dﬁ&\/l Lo [ 7
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The following examples illustrate various forms of organic compounds:

o Open chain: a. Unbranched such as butane H 1_, H H
I [
G T B
I;I H H H H
H - ?— H Organic compound
o ( unbranched chain ) Butane
b . Branched such z ¢-H

as isobutane 1

Organic compound
( branched chain ) Isobutane

9 Closed chains : examples :

CH: CH: H2C CH: H.C CH;
H>C CH2 H»C CH>
H>C CH: H2C CH; H>C CH; H2C CH;
Triangular shape Pentagon shape Hexagonal shape Tetragonal shape
Cyclopropane Cyclopentane Cyclohexane Cyclobutane

9 Organic compound contain oxygen such as ethyl alcohol

=
oo
e
:

S»|

a—
I
=

0 Organic compound with single covalent bond “methane “ H —

=

H
AN /
e Organic compound with double bond “ ethylene “ c=C
H \H
6 Organic compound with triple bond “ acetylene “ H C=cC H
M .- | NG
%@1 gg_,:a.—“ca,:‘nuof pg. 91 o._»,_,a..a&.u‘_,_.cJU!;L,.«.; Gﬁ(i
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Q/ What are the hydrocarbon compounds ?

Hydrocarbons: It contains only carbon and hydrogen only, either saturated or unsaturated .
First : Saturated hydrocarbons :Containing single covalent bonds called alkanes such as
methane CH, . "OUEYI (s
Second : Unsaturated hydrocarbons: two types :
@ Alkenes: Compounds which are contains double bonds between carbon atoms .
As ethylene molecule CzHs .
@ Alkynes : Compounds which are has triple bond between two carbon atoms . As Acetylene
C2H:.
Aaiiio g gl daiin Lol 0959 . Jaitd g yiagly 098Il o 0SS ClSye (1 Uga)Eg sl
CHa .Oliuall Jin LIV (ouudg By dnadlud polgl Ao (§gind 1 dapdiadl iligaySa yeglll (1)
ey e 0909 daninall b Sy el (<)
CaHa .Y Jio d29030 dnedlud folgl e Sgioes (g luSINI . 1
CoHa . il o A5M dradlud folgl e (gies Py lSIUI. 2

Some Organic Compounds
Methane: It is the simplest hydrocarbon compound, its molecular formula is CHs, atom is
bonded with 4 hydrogen atoms in a single bonds.

Cra gt (e &3 4 e 4od g Sl 3,0 Tl 5 Cua CH 4 Ay o) ka5 50 1S g0l @S e Jana) 98 ¢ il
L B3k daalud pual gb
Q : Where is methane Existence in nature ?

@ Itis found in large amounts as natural gas which accompanies crude petroleum.

@ Itis emitted from cracks of coal mines.

€ It is also formed when organic materials are decomposed in stagnant waters of ponds
and swamps.
A Jadll) ) A%y Galaal) ahl) ) 38 S dswdy g 1

a8l aalia Gobd (hamy (e Sy
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Methane, CH,
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Q: How methane is prepared in the laboratory?

sodium acetate and
Sodium Hydroxide

Ans: Methane is prepared whereby sodium

Methane

acetates is heated at high temperature along 2as

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 test tube , the

resulting gas is collected by removing the

water further down.
A
CH;COONa + NaOH —— CH, 1+ Na,CO0;

sodium acetate Sodium Hydroxide Methane sodium Carbonate

Tl e (lgal) judanl oy (S /g

S psmipall LS5 a o I Ll a gadgaal) COA (A Eua slia JSAN 8 Cpall Slgad) aladiuly el & paay
A Al (B (asmdgeall 2S5 oam (e lgeal Ao Aoy gla sl o 180 JB1 (g% Badil) () a gacdlSl) a9 00
Sl N eladl Aa) Jl gl Al e g dslia
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Why: A mixture of sodium acetate with sodium hydroxide or calcium hydroxide is
used when preparing methane gas in the laboratory ?

Ans : Because the mixture will have little effect on glass and ensures higher melting point
for sodium hydroxide.

Q: What are the physical and chemical properties of Methane gas?

@ Colorless and odorless .
@ Highly insoluble in water .
€ Flammable, smokeless flame, releasing carbon dioxide CO; and water vapor and
energy as in the following equation: CH,4+ 20, _A CO, + 2H,0 +energy
Methane Oxygen carbon dioxide water
¢ Ol & alsd [
Aad) g g sl e 1

S b faa clasil) 8 2
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Ethylene

Ethylene C,H , : Ethylene has the molecular formula C, H, in which two carbon atoms

combine with each other through double bond . It is one kind of unsaturated hydrocarbons
with called “ Alkenes “

il (e R g A 9330 dpanlud B paly Laguiany pa A (g0 S U3 Bafi 5 s CoHg A > Ada i (V)

LS e AN dapdiall i U g S g gl

Q: How to prepare Ethylene Gases in the Laboratory?
Ethylene can be produced by heating ethyl :it}mel
alcohol C;HsOH with sufficient amount of
concentrated sulfuric acid up to 170°C..

Iron rod

The sulfuric acid removes water molecule Ethylene Gas— | o 0

Ethyl alcohol +
concentated
sulfuric acid

Water L

C,H;0H C°"Cel"7t(';tced H:503 CoHy P+ Hy0  Bosin,
Ethyl alcohol ethylene  water :

Uada aghy dua (170°C ) (Al (M ISuall ity sl (aala cpe A8 4paS e CoHsOH JEY) JaS cpdadi (e Jd) 138 uany
. oSl qus 55 (e plall £ 5 5a £ il iy )
Q : What is the role of sulfuric acid in preparing ethylene gas?
Ans : The sulfuric acid removes water molecule from the of alcohol .

Q: What are the Physical and chemical Properties of Ethylene?

@ It is colorless with sweet and musky odor and insoluble in water.

@ It burns with a smoky flame producing carbon dioxide and water.

C,H,+30, -2+ 2¢0,+2H,0

€©) It reacts with the red bromine water and removes its color.
Rl Ay 3l ailadl) Al /o
slag oSl b gl AU Ligla CAN gy Jaidy | 2 plall A gl | gla jhe gl (alll e & | 1
Clsall O un (g 109 pga YO & Gmg Al Ganaill A8y pha oda piiatig gl Jadug saa¥) gl sle pa Jolily 3
Ol S g ) a gl sla aa Joliid I Lal (sl S Y5 saal) gl sle aa Jolily Y

Q: How to distinguish between ethylene and gaseous methane?
AnNs : 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
Skl g (b (o i S [
tOsll) AR g paa) a9l sla e Gl Je iy s AT dali e sl AR Y9 jaal) a gl pla ga GlLal) Joliy Y
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) Acetylen

Acetylene: It is a hydro carbonic compound with the molecular formula of (C,H,) in
which the two carbon atoms combine with each other in triple covalent bonds. It is an

example of the unsaturated hydrocarbons called "Alkynes".
cila o Jla gy 4G draalid 3 pualy 4d (gl B3 Jasi 5 ¢« CoH2 duiijal) diaa (g S g0 S a1 cpliind)
_cﬂl.'\gm‘ uAu'." W‘ #.D QU&J\S}J%‘
Q: How to prepare Acetylene Gases in the Laboratory?
Acetylene can be produced by the reaction of calcium carbide, CaC, with water.

It is an industrial process of acetylene production also.

In the laboratory, acetylene can be produce  Wier
by putting calcium carbide in an Erlenmeyer fun,,e/_.?
flask. Water is added very slowly and el
gradually using a tube.

| acetylene
The reaction which happens immediately
produces the gaseous acetylene which can be

. Calci
collected from the bottle by removing water c:,;';;

downward.

CaC,+2H,0 - C,H,1 + Ca(OH),

-

Bus? (o sl 2 lS gy, slall 2a CAC? pspadlSll 23S JoUS (e Lislia g Ly yida Galiad) pudany : o judaas
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Q: What are the Properties of Acetylene?
@ It is a colorless gas with a bad smell. It smells like garlic.
@ Itis insoluble in water.
€ Combustion of acetylene forms a smoky flame.
O It burns with oxygen gas in making a faded blue flame and high temperature:
2C,Hy, +50, —— 4C0, +2H,0 + Energy
© It reacts with the red bromine water and removes its color.
! odl ol g3
ol dad) ) 4adl Ay S dadly 93 (sl aare & .1
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Q: How to distinguish between acetylene and gaseous methane?
Ans : Methane does not react with the red bromine water and color does not disappear.

Acetylene, 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
¢ el S8 9 cpbind) & cp Saad S ) gm
Clisall 518 4d Jiga ¥y a gl slal jaa¥) (ol Culiad) Jads Cun paa¥) a g sl e slall Jo i aladiady 1 il sal)
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Ol + aa¥) agll gla ———> jaal) Gl Ay
Clse + paa¥lagpll sla ———>  jaal) gl ALY

Uses of Acetylene

Q : What are the uses of acetylene?
@ The mixture of the gas and oxygen is used to produce the oxyacetylene for cutting or

welding metals.

@ The gas is used as a raw material in the production of rubber, plastics and acetic acid.
b okt Y i
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Ethanol (Ethyl Alcohol) (C;H;OH)

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.

9 el 2ad3 e pdany (IS gk da) dia A g j2a Bala g2 9 (Alcohol (AU Wgan) (FiH Lgia ) Ay e dalS Jsasl)
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Q : Explain the process of turning sugar into alcohol with fermentation with equation?

Ans : By the effect of zymase enzyme, it occurs naturally in yeast sugar is converted into
simpler sugar which in turn is converted into carbon dioxide and ethanol by effect of enzyme.
Alcohol is then separated from its aqueous solution by the process of distillation.

Simple sugar _Zymase enzyme_ Ethyl alcohol + carbon dioxide .
¢ A Bl Alalaal) pa jpadilly Jgas ) jSad) J gt Ades 7l ) g
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Production of ethyl alcohol Industrial
Ethanol or ethyl alcohol can be produced industrially from oil products through the reaction
of gaseous ethylene (C2Hs) with water with the existence of concentrated sulfuric acid and

other factor such as heat and pressure.

H,S0,
C;H, + H;0 concentrated C,H;0H

Ethylene water ethanol
slall ga (CoHa ) by Jl Jolity Jadil) clitia (pe Lislia JE5Y) J5a8 juany Lslia ((J5EY) ) J8Y) JgaS judans
Chiida g 3 ) A Ao Jie A Basblua Jal go g S8 sl el pSl) (el 525

Properties of Ethanol (Ethyl Alcohol)

Q : What are the physical properties of ethyl alcohol?
@ It is a liquid with a boiling point lower than the boiling point of water. Its freezing point

is very low.
@ It is a volatile liquid with a very distinguishing smell.
@) It is an active solvent to many organic substances.
O Complete combustion of ethanol produces a faded blue flame and forms carbon dioxide
(C0O,) and water vapor.
SO Jgasd A3l (el 52D A La
Adlal g 50 a Ao (b daalyg plal) LS Ao jd (e JB) Gl da e Al il L 1
A guanl) 3 gal) (S aa uda L 3 B8 jpaa dadly 93 Jilw . 2
slall Jliys CO2 Uista caly (3,5) gy Sy . 4
Uses of Ethanol (Ethyl alcohol):
Q : What are uses of ethyl alcohol ?
@ Ethyl alcohol is used as a raw material in many industries especially cosmetics, commercial
rubber, ink , many types of paints and perfumes.
@ It is used in the production of alcoholic beverages and drugs.
@) It is used as a motor fuel through mixing it with other oil products.

O It is used as a sterilizer by mixing it with some iodine and it’s poisonous.

© Ethyl alcohol is very cheap for industrial purposes.
sl (i) sl £ sty pskaadly Jranill 3 g Las g clelicall cpa LASY B Aul o) BalaS BN JgaS Jariew . 1
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Q : How to undrinkable alcohol?

Ans: It is undrinkable as some, poisonous substance like methyl alcohol are added to it
and by then known as inactivated alcohol ( sperto ) . Also, some dyeing substance are

added to it to make its color different from pure ethyl alcohol.
Jiall Jas Jia Al Aabuad) ) gal) (lany ABlialy Sl aly g (g pasead) ) Jlanal) Jgaslly Midie Gy quddl e Jhayg
A G Jsas oo o jmal pa Al Elual) (ang
Q: Define undrinkable ( inactivated ) alcohol?
It is ethanol alcohol after adding poisonous substance like methyl alcohol are added to it, also,

some dyeing substance are added to it to make its color different from pure ethyl alcohol.

Effect of ethyl alcohol on Human Being

@ Drinking alcohol disturbs the consistency 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 the functions of nerve
cells in the nervous system.
O 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.
- mard) el pa Laad) Glgad) Jas byl Sase o Jany J sl il
L eal) I g ) Sall g gerdd) B dadl g cil il Juaad L 2
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Q : Why do some governments impose high taxes on alcohol?

Ans: To reduce alcohol consumption and to eliminate its social, health and economic damages
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Organic Chemistry Ch.6 .

5%
Acetic Acid (CH;COOH)

Q: How can acetic acid be prepared industrially?

Industrial Preparation:

Acetic acid is produced industrially by the reaction of acetylene with water using sulfuric

acid and other facilitating factors. A chain reaction occurs and finally produces acetic acid.
1 Lelia o juaad

dun g A Baslua Jal oo g iy Sl (aala 352 51 slall pa Cpliad) Joldl e gl g (BUal o Lelia LAl (adla sy
CLIAY (ks 0 eS ) gas el che dladu (5 o

Properties of Acetic Acid:

Q : What are the properties of acetic acid ?

@ It is a liquid at room temperature.

@t is a volatile compound.

€ It reacts with sodium hydroxide to form water soluble sodium acetate.
O It can to mixed with water at any rate .

LAY (dla el si

D dsdibe (N(18° C ) (b daady 430 W) dyalie¥) B ) ad) s o 8 Jil . 1
AMasdadl g3, 2
slall B AN o a8 pual) A rla UigSa o933 guall o g pah aa Jeliy . 3
(S A 4 slally 7 g 4
kR kkkokokkkkRkkkkkkRrkkkkkkrrRRKkkkrRkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk T
Benzene ( C4Hg)
6416
Benzene ( CoHo) NP
Q : How can benzene be extracted? ' :
Ans : Benzene can be extracted from coal tar which is one of petrol /\\ 27N
products and is fugitive ( vapor quickly )— I/

L Jsi clatiia aa) sy 3 aadll i ld e Adde Jgaal) (Sarg gt 9 QRS (ke O5Sa (SeS g S e a
Q: Define Benzene ?
Benzene is a hydrocarbonic compound consisting of carbon and hydrogen, and is fugitive
( vapor quickly ) .
Benzene is the simplest compound in the group of hydrocarbons which are called " Aromatic
Hydrocarbons" because of their distinctive smells.
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Properties of Benzene :

Q : enumerate the properties of benzene ?
@ It is fugitive vapor quickly .
@) Its complete combustion result in a very smoky flame because of the high percentage of
carbon.
€ Benzene vapors very quickly and boils at (80 C).
O It is not soluble in water .
A & Sl
Adle ¢S dpad o 4d) gia¥ Taa A gy Jaidy . 2
. (80° C) (A (M Al gm Jile cp3iall . 3
celal) Aoy g
Explain: Why does benzene burn in a very smoky flame?
Ans : Because of the high percentage of carbon.
e AN el i) Jaidy ¢ e
e s s daa o ad) gial 1 il sl
Q : Why is benzene considered an Aromatic Hydrocarbons compound?
Ans : Because of their distinctive smells.
(Al g ) A plaat) il ga IS g pgd) LS e e C ) ey 1 Jle
Aald il g Adudid) o3 8l ) Gaaid ) jla3 1 il gad)
Q: What are the uses of gasoline?
@ Used as an important industrial solvent to paints and many important industrial products.
@ It is also used in the production of insecticides, nylon , modern detergents, etc.
Ol alaatiad
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Organic Chemistry Ch.6

Chapter Equation

1. How can methane gas be produced in laboratory, draw shape of equipment's and write
reactions?

Ans : Page “93 “
0Ailaassl) Adstaall AUS 9 e pl) g ¢ pdeall) (A Glizal) S ) ¢Sy S 1

3k 3k 3k 3k ok 3k ok ok ok 3k ok ok 3k 3k ok ok ok ok ok 3k ok ok ok 3k ok 3k 3k ok ok ok ok ok sk 3k ok ok ok ok ok sk 3k ok ok ok ok ok 3k 3k ok sk 3k ok ok 3k ok ok 3k ok ok ok 3k ok ok ok ok ok sk 3k ok ok ok ok ok 3k 3k ok ok ok ok ok 3k 3k ok ok ok ok sk ok ok k ok

2 . Give example about following terms Branched chain, unbranched chain, cycle .
Alls (Ao ita e Alada ¢ e e Alada 1A cilalhaall YWia ke | 2
Ans : Page “91“

3k 3k 3k ok ok 3k ok ok 3k 3k ok ok 3k 3k ok sk ok ok 3k 3k ok ok 3k 3k ok 5k 3k ok ok ok ok ok 3k 3k ok ok 3k ok ok sk 3k ok sk 3k ok ok 3k 3k ok 5k 3k ok ok 3k ok ok 3k 3k 3k 3k 3k ok ok sk ok ok 3k 3k ok 5k 3k ok ok 3k 3k ok ok 3k ok ok 3k 3k ok ok ok ok sk ok Kk k ok

3. Chose the most appropriate of the brackets that complete the following expressions

a. All organic compounds contain one of the following element in their composition :

Hydroge, , oxygen . nitrogen , sulfur, carbon . m

)]
el il s 4

S ¢slily JUaal)
b. The bonding between two carbon atoms in the saturated hydrocarbons is a ..........
a. Single b. double c. triple
....................... 9 daudiall gy S g pagd) (B Gy ga SN 53 Cm el L 20
oz GBS NCT 3 A,
C.The gas is found in large amount in natural gas is --------------- g
Methane , Ethylene, Acetylene . m
d . In acetylene; two carbon atoms are bound each other by ...........
a. Single covalent bond b . Two covalent bonds
c..Three covalent bonds
................. QDA (o Gl Loty o A (150 13 0m Gl (. 3
Qg 3eal | L Bajde aalud §ual, |

doaalud yal gl A, 3 L Ay 9o e Laa o) 3 pual z
4 . How can be produced acetylene gas in laboratory, draw shape of equipment's and
write reactions?
§ c¥alaall Sl g Jlgad) JS& aml pidal) b cpliad) e L) oS i 4
Ans : Page “ 95“
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5. What are the general features of the organic compound?
§ 5 pand) S jall dalad) ol ga) AL 5
Ans : Page “90 “
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6 . Write balance equation of followings; t 39390 dolkesS ©Yslae CST. 6

1. Heating of sodium acetate and

. ; CH3COONa + NaOH—> CHa+ NaCO3
sodium hydroxide

2 . Burning of A
Methane CH4+20, —» (O0,+2H;0
ethylene C,H,+30, -2+  2€0,+2H,0

acetylene gases a
ZCZH2+502 — > 4C02+ 2H20

3. Reaction of water with

CaCZ+ 2H20 —AVCZH2+ Ca(OH)Z
calcium carbide.

3k 3k 3k 3k 3k 3k 3k 5k 3k ok ok sk ok ok 5k 3k ok 3k 3k 3k ok 3k 3k ok ok 3k 3k 3k 3k 3k 3k 3k 3k ok 3k 3k 3k ok 5k 3k ok %k 3k 3k ok 3k 3k ok 5k 3k ok ok 3k ok 3k 3k 3k ok 3k 3k 3k ok 3k 3k 3k ok 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k ok ok 5k 3k ok %k 3k %k %k ok k Kk k ok

7 . Explain the effect of normal alcohol on the human's body after the drinking it?

§ dh day QLY g e (adall J9orSUl 2806 il L 7
Ans : Page “ 98 “

3k 3k 3k 3k 3k 3k 3k 3k 3k ok ok sk ok ok 5k 3k ok 3k 3k 3k ok 3k 3k 3k ok 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k ok 3k 5k 3k 3k 3k 3k 3k ok 3k 3k 3k 5k 3k ok ok 3k 3k 3k 3k 3k ok 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3k 3k ok 3k 3k ok ok 3k ok ok 5k 3k ok %k 3k ok %k ok kK kok

8 . What is passive alcohol ( Sperto ) ?
flaral) J gaslly 3 pucliall La . 12
Ans : It is ethyl alcohol with some poisonous substance like methyl alcohol are added
to make its undrinkable and some dyeing substance are added to it to make its
color different from pure ethyl alcohol.

3k 3k 3k 3k 3k 3k 3k 3k 3k ok sk 3k 3k ok 3k 3k ok 3k 3k ok ok 3k 3k 3k sk 3k ok 3k 3k 3k 3k 3k 3k 3k 3k 3k ok ok 3k 3k ok 3k 3k 3k 3k 3k 3k 3k 3k 3k ok 5k 3k 3k 3k 3k 3k 3k 3k 3k ok %k sk ok ok ok 3k ok ok 3k 3k ok 3k 3k ok 5k 3k ok ok 3k ok ok 3k 3k ok sk ok ok kk ok

9. @ Compare methane gas and ethylene and acetylene.

Property Methane Ethylene Acetylene

Colorless colorless

0 Color and odor

Q Solubility in

water

9 Burning
in air

0 Reaction with

Highly insoluble in

water

Flammable,
smokeless flame,
releasing carbon
dioxide (€O, and

H,0 and energy
not react with the red

red bromine solution bromine solution.

insoluble in water

burns with a smoky
flame producing
CO; and H,0 and

energy

reacts with the red
bromine solution and
remove its color.

colorless gas with a
bad smell
insoluble in water

Combustion forms
a smoky flame
producing CO, and
H,0 and energy

reacts with the red
bromine solution and
remove its color

;%%: SosaY g als &I
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e . What is used with acetylene gas to produced strong flame ?

Ans : Oxygen

s s ok koo o ok ok oo s o o ok koo o o o ok sk o ke o ok ok ok s s ok ok koo s o ok ok ok oo o o ok koo o o ok ok sk ko ok o o Rk oo ok o ok Kok ok ok ok ok ok ok ok ok ok kR ok

10 . What is the importance of benzene ?
¢ Cnriall dsaaila. 10
Ans : Page “ 100 “
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11 . What is the methane gas reflected in each of the following observations :
a. The gas is collected when it is prepared by pushing the water down .
Ans : Because it is highly insoluble in water .

B . Gas dos not react with bromine .

Ans : Because, it is saturated compound and with single bonds .

c. The gas burns with a smokeless flame .

Ans : Because it is saturated compound .
3k 3k sk sk 3k 3k 3k sk sk sk ok ok sk %k sk sk ok ok ok ok sk 3k sk ok ok ok ok 3k 3k sk ok sk 3k ok 3k sk sk ok 3k ok sk sk sk ok ok ok sk ok ok sk ok ok ok ok ok ok sk ok sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk k sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk k

12. Both acetylene and gasoline are ignited within smoke flame , what do you deduce
from this observation .

Ans : That mean they contain high ratio of carbon .

[‘ Never give up, great things take time . T
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Group VA Ch.7

Q : What are the elements of the fifth group? What do these elements have in common?
Group VA ( group five) consists of :

nitrogen (N), phosphorus (P), arsenic (As), antimony (Sh) and bismuth (Bi).

All the elements in this group have five electrons in their outer shells.

.(Bi) &ig03lg (Sb) G9! ¢ (As) syl ¢ (P) s9&uuddl ¢ (N) g A (o 955 (Aol de gazmall) VA e gaza
- gl PL3VH ‘3 WU g ASY] duwas L@l 8503l 0D ‘;g_,pu.a.!l o

General characteristics of group VA:

The five elements of group form less than 0.2% of the Earth's crust they are very important
in nature . The elements of this group have some similar chemical behaviors but they differ
in some others .The similarity between these elements reflects the similar aspects in the
electron configuration.

Lt cplad) (ilaasl) o glaad) (ans (8 5 a3l 038 pualie Agliiic G Y1 5 5B (ra 70.2 (o BB B e U duadd) ualind) (i3
S ualind (g S G Al AS jidial) Ciland) (uSai oda 4Ll Aa gl g, AY) (laral) B Calids
Q: What are the General characteristics of group VA ?
@ The properties of the elements vary gradually from being nonmetals (nitrogen and
phosphorus) to metals (bismuth).Arsenic and antimony are metalloid.

@ Nitrogen is gaseous. The rest of the elements are solids in normal conditions.
€ The chemical properties vary on a regular basis from phosphorus to bismuth.
a. Phosphorus and nitrogen have the propensity to form covalent compounds.
b. Other elements like bismuth and arsenic form ionized compounds.
O The acidic and basic properties of the elements’ oxides also vary from being acidic
(phosphorus) to basic (bismuth).
Question: Explain gradation of metallic properties of group five elements?
Ans : The properties of the elements vary gradually from being nonmetals (nitrogen and
phosphorus) to metals (bismuth).Arsenic and antimony are metalloid.
@l 318 L) gtV g chiben ¥ (gl A3te ) (Lshenshiy O g i) A tB Y LS (oa L ) pualinl) ailiad Lilids ]
Apalie ) g Bl 8 dulua 3 ga pualiad) Ay 58 ga Cpag il | 2
Eiga gl 5 shea il oo pliia bl o AT ibiastl ailiadl), 3
A g LS pall JES gy 3l g Eaga il Jia g AT pualie @ G Aalud LS ja JaSEE Jra agadl Cpa g yiaill g ) gheugdl :
(S50 e L (U shud) dpdaala g 58 0 Uil pualindl apdSY dpae i) g dpaalall ailadl) CANAS | 4

Group VA
N of the periodic table
A"-:s -
RS
U Never back down Great success takes time ? 51 SOES r
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Group VA Ch.7

Nitrogen Shell symbol (Shell number) Electrons Number
Chemical symbol : N K 1 2

Atomic number :7 L 2 5
Mass number : 14

Occurrence of nitrogen in nature

Nitrogen constitutes 78% of the Earth’s atmosphere. ©l&ly8

It is mostly an inert gas in standard conditions.

In ancient times, it was called “Azote”, which means in Latin “the Lifeless”.

Q : What is meant by (Azote ) ? Ans : Which means in Latin “the Lifeless”.

Q : What is the importance of nitrogen compounds?

Ans : Nitrogen compounds are very important in food, fertilizers and explosive industries.

s daghal) A s g il aga g

(3l (IS ¢ Al mnl) b Al i) 3 AR I ) B g8 U 5 sl VA e 7 78 o sl i
Baan) g 430 Y) 8103 Aaga (i g el il o gt ¢ I3 gag "B apae AL i Le ga 9 ¢« "AzOte" Ade
il ALE) cleliall

Q: How to Prepare Nitrogen in the Laboratory ?
B ;)Water

Ans : A mixture of ammonium chloride 'n,‘\ "
(NH,Cl) and Sodium Nitrite (NaN05) is put ! itrogen

to a heating source with some water to Afniviorilii

prevent any possibility of explosion  Shorec R 2

occurrence, as in the figure below. The =={ Water
—

reaction can be expressed.

H,0
NH,Cl + NaNO, ——» NaCl+NH,NO;

NH,NO, _H,0 2H20T +N2T

Explain: Heating a mixture of ammonium chloride salt and sodium nitrite salt (NaNO;) in
the presence of a small amount of water?

Ans : To prevent any possibility of explosion occurrence.

y ] b - e )



Group VA Ch.7

Q: How to Preparation Nitrogen Industrial

Ans: Large quantities of gaseous nitrogen can be industrially produced by the fractional
distillation of liquid air which must have no carbon dioxide (C0,) In this process, nitrogen
distills first leaving oxygen behind because the boiling point of nitrogen (-198°C) is lower
than the boiling point of oxygen (-183°C). Jul=3 :ySow

The produced nitrogen contains very small quantities of oxygen which can be removed by
passing the gas through heated copper fillings which react with oxygen to form

(Cu0). Juai Sewo
O g AT D Gua o ga Sl LS g AU (e A Jlsall 51 9l el a8l Adasy Lo lia G g A 5L julasy
(-183°C )CmamS oY) e Ax 3 e Uagl (-1980C ) Adbde da 3 ¢! lld g ¢S g¥) LS5 Y
L alddll Sy (Al g G Y (e Al e o A8y phal) ol Adde Jguanl) oy (o 3) (i g AN S8 (g giag
CUO sl S oY) g Jo L Al g ABALl) (ulail) 331 3 (38 Sl ) ey
Q : Why, when preparing nitrogen industrial, nitrogen distills first leaving oxygen behind?
Ans : Because the boiling point of nitrogen (-198°C) is lower than the boiling point of
oxygen (-183°C).
Q : Why, industrial prepared nitrogen gas is passed over copper filings?
Ans : To remove the oxygen.
Q : What are the Physical Properties of Nitrogen?
@ Nitrogen is colorless, odorless and tasteless.
@ It has the form of diatomic molecule (N2) at room temperature.
€ Itis less soluble in water .
O It’s almost inactive in normal conditions.
. padall g dadl N g sl auae & -1
A8 AN Bl e Ao ais (N2) 3,3 A g g s A e -2
cslall B ol G -3
Agalie) gl B Ly & Jud 8 -4
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Chemical Properties of Nitrogen

@Heating nitrogen leads to direct interaction between nitrogen and magnesium, lithium
and calcium.
@ 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
catalyst produces ammonia (Haber — Bosch process). According to the following equation:
N, + 3H, —B8 » 2NH,
Catalyst
! onrg Ail) AluasSl polgel
el 9 agill) 5 o il pa 8 pdilia 2oy G g A Gl Ais - 1
. (NO2 9 NO ) i g Al sl geilly Al il 14 5 ) i ) gaal) Qi ady CuaasS oY) e e 4w ais -2
(i ARy k) L gaY) iy Adld e 30l Jale 352 509 @i ja s ciaf (g gl 18 g Al aie - 3
A substance that changes the speed or yield of a chemical reaction without being

consumed or chemically changed by the chemical reaction.
el Jo i) Adacd) g3 LiibasS o it of ASDgiad (199 (AlsasS Joll Z L) ol Ay padty o g8 Bala ;2o lual) Jalad)

Q: what are the Uses of Nitrogen ?

@ It 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 (Ostwald process).

@ Itis used in cooling and freezing food products by putting the products into the liquid
nitrogen gas.

€ The liquid nitrogen is used in the petroleum industries. It is used to cause an increase in
the pressure in the petrol producing wells to push the petrol up the wells.

O It is used as an inert agent in containers and tanks of flammable materials.

€ el jle OV basiud (o 1 JIge
EU Jlae B dsaal e Balall o3gd Lal c¥Laniad) ab cpa dlld piing g o ol 48y 5k ) Leliva L ga¥) g UY Jariew - 1

(g g ARy o) Sy Y Gaala gl (A g Baamd)
Jlesall ) A saddly dpaaill daleny elld g 4003000 cilaiial) &y cilles 8 Jetian - 2
e (30 Jadil) et Jadilt Aaitall LYY Jabda A Bal ) Gilaal dlld g Lhadll) cleliall 8 Jlacall (a9 8l Jartiy - 3
DU ALY 3 gall Sl A B Jeld JalaS Jariy - 4
Why: Ammonia production is considered one of the most important uses?

Ans : Due to the vital importance of this substance in the production of fertilizers and in the
production of nitric acid.

Q : Nitrogen gas used as an inert in containers and tanks of flammable materials?

Ans : Because it is agent gas .

y ] b - e )
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Jalin Nady Al- Jememi |§ 3. Zy

Nitrogen Compounds

Nitrogen atom has five electrons in its outer shell.

It has the propensity to form covalent bonds which can be single bonds as in the molecule
of ammonia (N H3) or triple bond as in the molecule of nitrogen (N).
Nitrogen atom can also gain three electron or one electrons according to its combination
with the atoms of other elements in their compounds.
D088 O S Aaaled yual gl G gSi (B AS L) LgiSa o AL gBE B cilig fSl) dad o cpa g LY B3 (g giad
A(N2) G Al £ (A Jal) sa LaS &85 Adayl ) o) (NH3) Lisal) ddija (A8 LaS 3300 pual gl
LS e gAY pualind) il ga Waalast Wby aal g g isl) g il g i) AEDE GauiSS (o e g il 80 0%y L
The most important compounds of nitrogen :

288 NH; (Ammonia):

It is one of the important compounds of nitrogen and hydrogen.
o It occurs in nature as a result of the process of decay of animals and plants upon death.
9 Ammonia occurs also in soil in the form of ammonium salts.
Lgiga day il g cilil gaad) alual Jlad (e daglall 8 geidy o gl g (9 Al Aagral) LS jall 2 2 L ga) - |
2o sa¥) 3kl Al o Ayl B LigaY) aa g0 g LaS

Q: How to Prepare Ammonia in the Laboratory?

Ammonia gas is

gathered by
be pushing the air
NH.CI + Ca(OH); down -—

Gaseous ammonia can

produced in the laboratory by k
- ,— ,Ca0 to dehumidify

heating the salt of ammonium
—>| Pole of CaO

chloride with calcium hydroxide

,as in the following equation:

T:mb'u L3 9ol _puas
Pl 3 g pn e il o gl ga¥) 3 ) 01 prla Gy by it L gal) S uaay
p ol LS g (5 920 394 Ao e O dmy o) 5l AL Aa) YL aang A ¢ s¢dl (e AR L g & O Lasg
el dalaall &gkl G alial
Explain: Ammonia gas is collected by downward removal?
Ans: Because the gas ammonia is lighter than air.

Explain: Ammonia gas is passed over a column of calcium oxide?

Ans : To remove any moisture with the gas.

y ] b - e )
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-
Q: How to Industrial Preparation of Ammonia?

Large quantities of ammonia can be produced industrially by (Haber Process) which
involves the direct combination of nitrogen and hydrogen as in the equation :
N, +3H,—> 2NH;4
e O Al pdlal) STy Gaali Al g b ARy ey B S iliaSy g Lislina L ga¥) L) ol 1 L lia Ligal) jpdaad
Ol
Haber Process: An industrial process used for producing ammonia from nitrogen and
hydrogen by combining them under high pressure in the present of an iron catalyst.

b Jle b i g aaadl (Gaok 08 Gan gl g Al (e L gaY) Z LY aadiad Lo lia dules ¢ s doles
A0 lasa Jalas aaall 3 ga s
Q : What are the physical properties of ammonia?
1 .Ammonia is a colorless gas with a characteristic pungent smell. It is lighter than air
2. It has strong propensity to be soluble in water. It aqueous solution is called
" Ammonia Water" (NH,OH).

If this aqueous solution is heated or exposed to air, the solution loses ammonia gas. The
high solubility of ammonia in water can be clearly shown by the fountain experiment.
3. It can be liquidized at room temperature with ( 8 - 10 ) atom pressure.
4. The boiling point of liquid Ammonia is ( - 33.5°C) under the normal atmospheric pressure

Ligedl &SLndll oty
$15¢) Cra LA g g ¢ Ao 2V g BAES Aay g3 ¢yl ae e Liga¥) |1
S84 4G gall Lia jra 48 55 g) (Alal) A glaa (i die g | LiigaY) slay Alal) Adglae Ci g colall B gl S 2
L BusAUl & s slal) (B Agtlad) Adlypd LB e Ada ) Sy L ga¥) L
(8- 10 atm ) o8 b aloiy 48 ) 3 ) o a3 die A gy 43N (a3 3
. @Sy g sl bl cia (-33,5°C) W iaka ¢l Ax ja L sa¥) Jild 4
Al Gl il Z L) alas B Jerioy AN LMe AS3 ) a5
Q : Why, liguid ammonia used in refrigeration and ice production?
Ans : It vapors at high temperature .

G
“Success is no accident. It is hard work, perseverance, learning, studying,

sacrifice and most of all, love of what you are doing or learning to do.”
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Fountain experiment Ammonia gaiin the ballon

The device used in this experiment consists of a glass. TR
Half of the glass is filled with water with two drops of o dd

phenolphthalein. It also consists of a round bottom =2 |
flask provided with a rubber cover with two holes.

A long glass tube goes through one of these two holes water and

down to the bottom of the flask. /glrf;l::phthalein "
A dropper tube goes through the other hole of the

cover. The flask is filled with dry ammonia gas and then :;’::z: gk s
turned upside down on the water glass. The dropper ?enolphthalein

tube is used to add some water drops with the colorless

phenolphthalein.
The gas reach with water and start 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).
¢ L gal) 1 868U 4yt an ) pa g oA [
G909 ClVR gldl) Jla Jslaa (e (i kB (g gind g cplally Lgdual L) Bs slaa (alS (1 Jlgadl Gl 1 il sl
Aaidl) (35809 (Gl B s dia Jish ala ) sl Labaa) (35 (il (63 ke daey Jgaa skl g il
Cra ol phad auay 3 jUaY) Aol gy JAN A% plal) (ulS (398 Anlil g Cilad) L ga¥) iy (39l Slad, 3 U (o gad) 450
Jala il JAIA58 48 Gl plall pa ey W) raas Can g Ol aadad) CplBAL gAY By o g giaall slal)
L 9a¥) J slana) Al s (5309 pan) Gisly I slaall gl g 8980 (S (3540 () (ulsl) (1 slall pdaid (5,5

(g8 Jad 5
Chemical properties of ammonia

1. Ammonia molecule is chemically stable, yet it can release nitrogen and hydrogen when
you pass gas on a hot metal surface, or when passing an electric spark through the gas.
2 . Ammonia gas is flammable in an atmosphere of oxygen, as in the following

equation: 4NH; + 30, — 2N, +6H,0 { 7

3 . Ammonia solution turns the red litmus paper into blue. A"
L ga3 dbluauSII ol gl e E’\’i

O 9l g O gl it AdSe el pag ¢ LS B e Ligall A3 .1 b «L ‘

R IO Ly 58 51 el i gf ¢ (hlan 530 e Sl A il tie

S o) (g (b Juiddl G LigaY) . 2 ]
. . - . té'?—gi—’f_———s
G sl Y s pand uadl) A3 5 0t Jong WisY Uslaa .3 L

Red litmus paper turns
blue in bases

"Success is not the end of the road, but rather the
beginning of a new journey towards greater goals".
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Q: How Test of Ammonia ?
Ans : Ammonia can be detected as following : when ammonia react with hydrogen
chloride, it produce white dense vapor which is ammonium chloride.
NH; + HCl —— NH,Cl1
¢ Ligal) I8 e RS (Say S 1 ) g
A0S plian 3 A il Gus Cpag il 25l e aa Laalad) dis Waga g (e 28Ul g Liigal) oo S (S [ o gad)
cpsiga¥) sl e (o esil da

|

Nitric acid is the most important oxygenated acids of Nitrogen which

e

has a molecular formula HNO; . Nitric acid HNO3
. HNO3 & dia 53 52 9 g Al LS g¥) (el o) b (1 ey 811 (laalas fiag @ ey i) Gaala

Preparation of Nitric Acid in Laboratory

Q: How to Preparation of Nitric Acid in Laboratory?

This acid is usually prepared by heating Glass FEtart

a mixture of Potassium nitrate salt with Brown
sulfuric acid in the glass retort, and the fumes |
nitric acid vapor resulting from the
interaction is condensed in a water-cooled
vessel .

acid

Potassium )
nitrate +

as the following equation: \
KNO; + H,S0, ——— KHSO0, +HNO; sink

b S el Ly S Ganka g o gl sil) S el (0a (055 g e Oy iy ¢ L piin 0 (asla juan
sl 33 Julild sl g b SO G il el ) Gadla iy Sy dsala Ao e

Q: How to Preparation of Nitric Acid artificially?
The acid can be prepared artificially in commercial quantities following" Ostwald"
tleluo yaslodl juass
- dslus JolaS rSMII 9292 £19dL L gadl BT Lgud iy (19 W gyl diaylas duylond lueSs Taslio 0zl (S
Define Ostwald : An industrial method for the preparation of nitric acid in which ammonia

is oxidized with air in the presence of platinum as a catalyst.
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Q : 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 NO,).
© The acid is completely dissolving in water forming a mixture of (68%).
O It boils at 120.5°C .
il el pallad A L /o
dadl ) paaal) 3 AN 5 ¢l anie Al Gaalall ]
O g Al plsf o 4] gl quany sl (Cral) (ra B RAN AS 5 any (AT Glaalal) o) Al o (aelal) g 055 .2
(NO2 &uald) ¢y gall ALY
(Yo 68 iy ) Aza g e (oSl slall A AN AU Gaalal) 3
Asiada 01205 v iy 4

Phosphorus
Shell symbol Shell number Electron number

Chemical Symbol: P K 1 2
Atomic Number:15

L 2 8
Mass Number:31 M 3 5 @
Existence of phosphorus

@ This element is an essential component in living
things, it is found in nerve cells, bones and cell cytoplasm.

@ Naturally , it is not found freely in nature , yet, is
extensively found various minerals. Apatite ores (apatite:
impure form of calcium phosphate) are important source
of this element.

€ Huge deposits of this mineral are found in different
parts of the world including Iraq.

Q : Define apatite ?

Ans : Apatite impure form of calcium phosphate, are
important source of this element.

L) LYY 8 a2 g Gua Lal) Sl B Aadad) il gSal) (e puaind) 138 piiny 1
o WA a3 sl g alliad)

AAlSa ilea B il g S 220 g A0Sl e (S a1 g5 O (Say M Aahal) 8 Ll 2
Laga 1 pduan (pgaeallSl) Ciliu gl &5 p& JS& ; Culily)) Al oil) Claldd) puiai Eua
. il N3l

(Bl ad) g allal) (e ddlida ghalia (B Carall 138 (e B S il 5 22555 .3
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Question: What is the main source of phosphorus?

Phosphate ores contain high ratio of phosphorous, therefore, these ores represent the basic

s,&m&ﬁ,@:a@sﬁq&ywwﬂJmsmggé&:\s,JMamQAZ\.A;wu.\sJMmuuwm
Lida o ppaatl dala aa g Yl 4le

Q : There is no need to prepare phosphorus in laboratory. Explain that?
Ans : For the possibility of production in commercial quantities and high purity.
¢ L i jodudl) juaaildals g ¥ 1d)sm
Al B gLy g 4y et cilpaly Aaliil dilaY 1 il sad)
Q : Explain the preparation of phosphorus industrial?
Ans : Phosphorous is normally produce by heating Calcium Phosphate Ca;(P0,), with the

sand (Si0,) and carbon C in an electrical oven at high temperature, air-tight, as in the

1500°C
following equation: 2Ca3;(P0,), + 6Si0, +10C — > 6CaSiO;+10C0 +P,

0t C sy SiO2 Jall ga Eaiaall psaallsll ciliu b ald (i ) ghoadl) Z LY Balinal) 48, jhall (el
sl 8 g Adle Ayl sa ol AL S
The resulting phosphorous is m, sometimes called yellow phosphorous it is cast in the

form of cylinder bars. The casting process and preservation is done underwater because of

o g B Al sy cuay Cun (B L shedl) Ul oy ) (sl £ sl (e Ay phal) 03gy gl ) sheadl) )
L) glf L3 3 ) o A 43 Guaey ™ Jlo ™ plal) Ciali gasan | sheadl) a9 ) gil) Cua Ayles Al g Al gl (el A

. 1 sgd) B Adlaid de yuy ¢S ¥ 2a palad) ie yuy

Q: The casting process and preservation of phosphorous is done underwater ?

Ans : Because of the low temperature of flammability, fast integration with oxygen, high

flammability in air. Raw material of
phosphate with
Steam phosphorus passes sand and coal
through the condenser

¢ plal) ciad lgaaan | gdeadl) Jada gl 6B Cua dulas AL s Jle | @v&?«“ﬂgzﬁzﬂer
2 03} Ao g Ailal gl o) 31 A b s 1 ) s2)
. 9‘3@-3‘ gé Al 2&‘)“\9 c",-l&usu 3\’\

y
“‘l o ™
ater P ;-
N
7

Pole —;

+ Pole

Waste

White
phosphorus
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Properties of phosphorous

@ Phosphorous is normally white (yellowish) having a waxy form.

@ Pure phosphorous, it is solid colorless and transparent.

€) There are other types of it, red or black (or purple), the most common is m and red
phosphorous.
_________ ol S8 Lads (3 kuan gf) (1ol pliay dslua Bala (gabic V) ) siud)) . 1
CABAG g sl A Aula Bale ggd AL sdudl) 2
sl ety PP sionillgie AniLil g ( Al ) )03 gf sl 51 pan Ada s 31 g1531 a3
Q: White Phosphorous is more active than red phosphorous under normal temperatures?
Ans : Because atoms of these two forms of phosphorous differ in the way that they bind.
¢ Agalie ) A el cila ) (A seal) [ shudl) (e Adlad AST () ) shadl) e
il 18 g e G geal) Gl (e B gea S A Sal) el 3l oyl 5 A CADEAY elldg 1l )
Question: Enumerate the properties of white phosphorus.
@ White phosphorous glows in the dark, looking pale green when exposed to damp air
this process is called chemical luminance or "glitter", accompanied by garlic - like odor.
@ It burns spontaneously "automatically” in air at room temperature due to enough
oxidation releasing phosphorous pent oxide (P,05), see the following equation :

P4 + 502'—__‘—‘)2P205

Phosphorous trioxide P,03, as in the following equation: P, +30, — 2P,0;
O White phosphorous is a poisoners for cells of living things whereby it penetrates into

the digestive system and dissolves in the digestive ulcers, turning into a poison, unlike

roany) Jsdudl) (al
S sl BIEIL Aland) oda o 5 iy gl g Al Mo Caaly pad) (el gl AOAN B ¥ ) gdudl) ma gl 1
Al Ay A dadl ) Gl Agleal) o34 Ciauayg " il ™
ebad G gSa S oY) (pe ABLS daSy oauaslil Al Agaliie V) 4B Al Bl s A 3 dis g ¢l ggd) B AL S8y Jaidy . 2
. (P205 ) Jsiudl) 208 g
(P203 ) sbesdll 23uaS g) (A 0198 () gheadl) 2uasly (S g¥) (00 Badaa lsay ) s A gyl iy 3
o Algdg ranagd) Jlgadl JRI L) shadll Jeda o35 Aaad) i) LAY Ay dalu Bale Gl ) ghudl) yiiny . 4
G jland) 03 (B gl Y oA jeal) ) ghudl) GDA o aend Ala L) Liaidagd) & jland)
Q : white phosphorous burns impulsively "automatically” in air at room temperature?
Ans : Due to enough oxidation .
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Q :Why, white Phosphorus is poisoner, while red phosphorus is non poisoner?

Answer: Because White Phosphorus dissolves in digestive ulcers .
While red phosphorus doesn't dissolve in the ulcers.
ol g el sl gdl) O cpa (B ¢ aler planl) ) sieadl) 1
a8 (B Giad ¥ paa¥) s sil) Lady ¢ dpadagl) a8l (A Gy Gl shesdl) Y 1) s
Chemical luminance : The process of white phosphorus flare in the dark when exposed to
humid air appears pale green and accompanied by the process of emitting an odor

resembling garlic.
o ialiay g Caly pad) (ol gand b o) sl Al jal aie BB (B (Rl [ shudl) g Ades A 1 lanst) L)
. asil) Adpdi dad)y Gila) Aylaall
Q : Compare white phosphorus and red phosphorus?

White phosphorous Red phosphorous

Its external surface is red to violet color
Produced in powder form it is not
effected by air at ordinary condition.

Translucent, white to yellowish color
Produced in the rod form and stored
under water because of its activity.

Lower density than the red Higher density than the white

carbon disulfide but insoluble in water

Its melting point is low Sublimates by heating.

Its flash point is high

Soluble in some organic solvents such as O nsolublein organic solvents and water
Its flash point is low so it burns easily (6]

00 0060 060

It is poisonous. It is not poisonous

Some phosphorous compounds
Phosphoric Acid (H3;P0,)

A densely formed, colorless and odorless liquid. This acid is weak non oxidative acid.

¢l siadl) (aala
Joliy g banspal) & dbmdal) (aal gal) (a4 laalal) 138 piny s b Gl g (315 Gl aae ) g8l CAES Jilu 52
Sandl g a gadl) g Aidad) cilaiial (land ABadla SalaS addiicy A g3 gaal) Cilios b Jia i gil) 73] LigSa o) g8 aa
Al gdl) Baant) doliva (8 8 S Apan Lgd 5, s AT Cilaladiu) e
Q : Where is the sodium phosphate uses ?

Ans : It’s used as preservative for some food products , meat and many other uses .
which have major importance in manufacturing phosphate fertilizers.
5}4 s ad e s & pg. 115 o seals b 020 S LaT 2
N> ‘ s %4
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Industrial Uses of some Phosphorous compounds

1. Matchsticks

Matchsticks are processed by Ammonium Phosphate solution (NHz)3PO4
Ol dlgel : ygauwdll GLSye (and dusluall &Y leaiuwdl
Q : Why matchsticks are processed by Ammonium Phosphate solution (NH4)3sPOg4 ?
Ans : @ This material helps burn the matchstick in a smokeless flame.
@ It also helps keep the flame burning completely.
© It also ensures the stick put off when the flame goes off, therefore, no hazard of

fires when the matchstick is thrown away.

€ ( NHa)3POs pgsige¥! ciliwgh) Jolomas EI 395 Jolas 13 t Jlgu
OB G gy agd) @) e Balall sl el 1/ Olgxl
AUl a3 gal) MBS ) i L 2
a5 il agal) 08 aalill jladl) I8y Laa Aleil) plidad) day 3 gad) oY) adad Lgdld UM L) . 3
R ATATIPEES 5]
Q : What are the components of the top of a paste matchstick ?
a . Flammable material like antimony sulfide Sb,S;.
b . An oxidant, like Potassium Chlorate KCI05 .
c . Friction material like glass powder.
d. Glue material to bind the ingredients of the paste .
Gl age gl ) A cligla (Al 1 JIsm
SbS3 CsaiiV) A S Jia Juiddl ALi8 Sala - |
KCIO3 pgmilisal) i 5 5lS (e BacisS ga Saka -
T Gsama Jie daY) (e yFi ke - &
Adaal) Gl g€ Jay 55 ddasa Bala - 2

Q : Explain how to ignite matchstick ?

Ans : When the top of the matchstick is rubbed against the dis of the box which contains
red 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.

¢ G age Jlaidl Lds ¢ a1 J)gm
A g ¢ paal) lal) ila o Jidl) sad A3 ) A jsiadl) o (g 9ad AN dadal) quilag agal) (i s 2ie 0
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2. Phosphate fertilizers

Q : Why Phosphorous is an essential element in the growth of plants?

Ans : Because it plays a vital role in the life of living beings and the development of
the skeletal structure of animals and humans.
Therefore, it is important for plants to make use of this element in the soil in the form of
soluble compounds .
€ ) gl B bl puaic ) ghugdl) 1 Jlo
Lol g i) gaall aial) JSugd) ghal g Apad) S Bla A Ligaa 198 cudy AY ;i sl
(Ol gl ALE LS ya Sy A Al e bl adiey (A pualial) a) 098 O Ul e GlS AL
Why : The plant not benefit from calcium phosphate , although it exists in nature ?
Ans : Because it is a salt that is very poorly soluble in water.
¢ dagdal) 8 gy a ) p gallsl) Ciliugh pa clyll) G Jlo
slall 8 haa sl B e e 1 il sad)
Calcium phosphate : The original source of phosphate in nature, which is a salt that
is fairly insoluble in water.
- sloll § A8 > ) GLadl B b mhe 99 ¢ dacdall § ilawgall oYl jhuasdl 989 1 pgrud BUI ilawgd
Explain: Calcium phosphate must be converted into a salt dissolved in water?
Ans : To be used as a fertilizer.
¢ Guild e ) &gl i gd Jagali ; Jlo
Ml daladind 1 ol gal)
Q: Where is calcium phosphate found ?
Ans : Naturally found in rocks .
§ pg 81 iliugd dzrgy ool ¢ Jlgaw
93wl § Laub 09290 1 g2l
Q: How is calcium phosphate converted fronﬁpoorly soluble salt to an easily soluble salt?

Ans : By calcium phosphate is processed with sulfuric acid .
Q : How do we get super-phosphate fertilizer ?
Ans : When calcium phosphate is processed with sulfuric acid, it changes into super-
phosphate fertilizer. It is soluble in water, so that the plant can make use of it .
Ca;(P0O,), + 2H,S0, —— Ca(H,P0,), +2CaS0,
¢ Clhugd gl dlaw o Juand (S )i
Clhgh o ge e ) J oty A Sl (aala ga p anallS) i b Jalay Ladie :
L Al cilall dedd plally ol gl ALG Sala g8 g
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Q : Where are super-phosphate fertilizer used?

Ans : This fertilizer is used to increase solid fertility.
¢ Clb g p pead) Sl pddiion ol 1
A Al & puad Ba el g 1l )
Q : How can prepare the triple super-phosphate ? What is its chemical formula?
Ans : Triple super-phosphate : It is prepared through the reaction of phosphoric acid with
calcium phosphate . The chemical formula Ca(H,PO0,), .
¢ DA i gh 53 gaad) o sala 1 )3
. poseallel) Cilden g8 aa el gha gl laala Jo U YA (e 0 gpedand oty AN i gh g geal) dlans 1 ) g2l
Q: Why triple super-phosphate far much better than ordinary phosphate ?
Ans : Because it doesn’t contains calcium sulfate .
¢ gl il gdl) Mo (g Juabl 2 gaaadlSl) i gb A Sl piny 1 Jlo
cpopedlsl) Gl S o (g iy A 1 Gl sl
Note : Iraq is an important source of natural calcium phosphate whereby large amounts are

found in Rutba region, in Akashat at Anbar province.
B clilse b ¢ dgh ) dihia 85 40 CilaS 2o g8 Gua Al a gacallS)) Cili g8 aga jlaa ga (§1adl o 1 A3adla
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Discover your true strength when facing challenges, as that is
where growth and development occur”.
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1. Atomic number of nitrogenis .......... therefore it is nucleus contains-------- proton,

Q1. Complete the following statements;

7
which .......... electrons rotate around of nucleus. Ans:“ 7 , 7 ,7"“
1
2. Atomic number of phosphorus is .............. therefore it is nucleus contains
Proton --12_.. , Which ..... 15 electrons rotate around of nucleus. Ans:“ 15 , 15 ,15“
¢ A0l @l jladl Jasi, 1 om
Bl Joa cilig <) Hoi ... W ¢ Qe Bl o g giad gd N, A O g ll (g3 amd) )
g AN sl L, ¢l Qg Ao geaiblsice B le gl .. S8 Johuglll ) amll o
Sl Jea
3. A match's tip is coated with a paste , which consist of the following substance.
a. An inflammable material such as ............ . Ans : antimony sulfide ShS;
b. An oxidizing material such as.......... " Ans : Potassium Chlorate KCIlO.

c. A material that increases the friction force such as: ...... Ans : glass powder.

ALY Balal) pa 0 oSE ¢ Abiaay ddlha QSN a4 (i, 3

(Sie LAY B8 e MF e T L Jia Bacspa il . Jia Jlaiadd 446 sala )
4. Nitrogen has ........ in nature. Ans : diatomic molecule .
Chemical symbol of nitrogen ...... , Ans: N

5. NH3 is symbol of ............. molecule. this molecule consist of 1 atom ........ and
three atomes................... . Ans : Ammonia, Nitrogen, Hydrogen .
.................. D GG cuenrs BI>19 By3 (30 £530)1 1D H9SE evvrnenerneesesnennsnnnennns 30y 98 NH3 .5

6 . What is the benefits of fertilizer of phosphate?
COlawgall Sloww Lilgd B L. 6
Ans : a. It is an essential element in the growth of plants. )
b . It plays a vital role in the life of living beings .

c . Development of the skeletal structure of animals and humans.

xxxxxx *kkkkkkkhhkkkhkkhrrk *kkkkk *kkkkk

. )
Q2 . Choice the correct answer; ) gl A
o Which one of following percentage of nitrogen in earth's atmosphere? Ay ol Sl
a.21%  b.78% _  c.50% 78%
#50.z /78.¢ /21l SV 848 § (nra Al (e AW Dugiedl dadll (o ulg 5T O
D AT PE1S otk e D
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9 Which of the following compounds is used in preparation of nitrogen gas in laboratory?

a. Copper sulfate

b. Calcium Chloride
¢. Ammonium Chloride and sodium nitrate in the present of water

‘ § odidall B cpa g il & ymdaal U addiey S 0 51 @
porisaY) b yels o) a8 oeladl) cly )
€) Among those substances, where as phosphorus enters their structure a substance
directly used as phosphate fertilizer, this substance is ................

a. Bones

b. Natural calcium phosphate

.................. o Balall o ¢ Al gh acs B pdilaa addiud Bale qu i ) ghuugll) JAN ¢ dgall 038 (i (0 B
L liagd gz (bl o gaeallel) il gh o plaal) )

@ Which one of following can be proof that shows presence of ammonia in solution?
a. It turns red litmus to blue m
b. It turns blue litmus to red

c. It turns red litmus to yellow
G sl ) uadd) Ba 5 A8 g sl Jeay ) S staal) (A Liiga¥) 2 ga g cully AN (e 28l g 61 @
A G5l Al s paad) (uadd) 385 42,5 Jsas 2 ) Galll () @Y Guadd) B A8 55 Jsady L

@ Heat of your hand is sufficient to ignite one form of phosphorus element, thus it should
be hand le with hand when it is used in experiments for studying the phosphorus

properties. This form is ............... a. Red phosphorus

b. white phosphorus m

uab&)éhﬂﬁg)l#\;\ﬁ?wuﬂu\.ﬁcJ.JQLQSMA?&eﬂcﬂlﬁj&d@*}tﬂéﬂﬁjﬁgﬁﬁ)w\gﬁ)ﬂ5.\;!@
oas! ) dhadl) o Yl kel A ol

6 Which method is used to preparation of Nitric acid in industry? m

a. Heating of Potassium nitrate salt and concentrated Sulfuric acid mixtures;

¢ . Separation of ammonia molecules as aqueous.
fdeliall B d il Gaela judaad B deddicall 48 4kl L @
¢ 38 el iy sl (aala Jaallia g ganell gl ) 35 el Cpdads ||
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0 When phosphorous burns in an enough of air, mostly produces........................
a. Phosphorous trioxide

b. phosphorous pent oxide m

c. phosphorous nitrate
...................... LI iy ¢ o gl O ABlS ApaSy ) gha gl (3 yiny Ladic @
SShgdll il i el i) s SR PRIV LA L

Q3 . complete the following reaction than balanced it and write reactant produces.
a. 2NH,Cl +  Ca(OH),—B > cacl, + 2H,0 + 2NH,

ammonium chloride calcium hydroxide calcium chloride water ammonia

b. Cas(P04)2 + 2H2$04 — Ca(H2P04_)2 + ZCaSO4

calcium phosphate sulfuric acid super — phosphate fertilizer calcium sulfate
1500°C
c.Caz;(P0O,), + 6Si0,+10C—*> 6CaSi0; + 10cO0 + P,
calcium phosphate silica carbon calcium silicate carbon monoxide phosphorus

Q4. Mark the following sentences as true (T) or false (F)after that correct the false sentences ?
a. Phosphorous element exist compound form in the nature. T

b. Highly temperature is used preparation of ammonia in industry. F

c. Nitrogen has five electrons in outermost energy level. It can be compose single or

multiple covalent bond. T

d. Compounds which are called "phosphate"are salt of common phosphoric acid H;PO,. T
e. White phosphorus is poisonous material thus it is stored under water. T

f. Red phosphorus is stored in the water container bottles. F

( White phosphorus is stored in the water container bottles ) .
g. White phosphorus is more reactive than red phosphorus, where as they are two forms

for one element. T

h. The color of pure Nitric acid after leaving for a time changes yellow. T

) daghal) (b S ja (84 292 94 ) shadl) pais )
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47 48
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- Jalin Nady Al- Jememi

-

Introduction

8
Q : Where are the elements of group six located in the periodic table? :5
What are the elements of the sixth group? 5
Group VIA elements appear on the right side of the periodic table, they include ::
five elements: Oxygen O, sulfur S, Selenium Se, Tellurium Te, Polonium Po . E 52
1 B9 s L @iy §yal ool cpmes A VIA duwslidl Byaill solic aids e —
(PO) pssisadly  (Te) pamshly (o) pssakadly (S)corSls  (O) comSs¥ 1| i POIE

Q : What are the General properties of Group VIA ?

Ans:
o Elements of this group are characterized by gradual increase in their atomic numbers:
a . Oxygen and sulfur are considered as non-metal.
b. Selenium and tellurium have non metalic properties.
c . Polonium, it has pure metal properties.
9 All elements of the group VIA has six electrons in the outer shell .
All elements "hunt" two electrons from other elements in order to have a stable electron
configuration similar to that of noble elements.
duwdlud! 03l doladl Coliyall
s doyddl olue! SLAYL poliall 0 jolgs ) .1
- W (o oSNy camanSol da - 1
- Ol ollil il pgayekilly pgrkund! (o S5 elliay -
- o djld ilie A pgglel -
- S MG g ASI o a3 dwdlid) Bya3ll polis auer OF - 2
Aeid) oliall i Tgalien Dyns g S0 L5 ellial (§9 6,591 pobiad! (30 0159,750] QLuSY oo
Q : Explain the gradient in the metallic properties of the elements of the sixth group?
Ans : point(1).

Fduwslud!l ds gacmall poliad AsLndll olgsdl § Zydidl zudg ¢ JIgww

9]

D Don't give up, great things take time.
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Sulfur —
Symbol of Shell Number of

chemical bol : S shell number(n) electron

emical symbol : K 1 2
Atomic number : 16 L 2 8
Mass number : 32 M 3 6

Occurrence of sulfur :
Q: Where is Occurrence of Sulfur?

1. Sulfur is found in nature freely in special sulfur mines in
Mosul city, Mishraq region , Northern Iraq.
2. ltis also found in volcanic regions in large quantities

in the form of compounds such as hydrogen sulfide

o wmgmmmes

4ol p2ln § 4> pais Bygsa dandall § CopSlldzrgy - 1
 Jogall 8 Blrimall s s § i 92 LS

A5 Bblall § ClSye S e S Oy CopSUl dzgy LS - 2

- 07 ConSIl duunSol 3US 9 HaS cnzaydug!l wnS S Jio

H,S and sulfur dioxide SO, which evaporate with

other volcanic gases.

Preparation of sulfur in laboratory:
Q: How to Preparation of Sulfur ?

Sulfur can be prepared in laboratory by addrgconcentrated hydrochloric acid to sodium
thiosulfate Na,S,0; at (-10° C). sulfur precipitates and collected through filtration according
to the following reaction equation:

2HCl + Na,S,0; "%¢S| + S0,0 + 2NaCl +H,0

Concentration sodium sulfur sulfur sodium water
hydrochloric thiosulfate dioxide chloride

Na25203 pg2394a)l Sl pSe6 Jgkome J] 55pal chyalg yiagll paal A3Lp) (ye bises oSl sz
- AL gy ConSdl s (-10° C ) s

Y el o et oF P15 oy b SN LS 2
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Extraction of sulfur

Q: How to Extraction of Sulfur?

<
X . . 5
\\"’eﬁy@v

—

Sulfur is extracted freely in the form of underground deposits by using Frasch Process.
This process is done by

OMeIting sulfur underground by means of special equipment, consisting of three

overlapping tubes pivotally centered, as follows :

QPressurized and superheated to 170°C water vapor is pushed into the outer tube (4) to
where sulfur converges, this pressure melts sulfur underground.

9 Pressurized air from tube B lifts up molten sulfur through tube C, the middle tube.
Sulfur comes out to the surface from this tube mixed with some air bubbles

Q On the surface, molten sulfur is cast in large basins and left to cool down and solidify

© Much of the sulfur produced 99.5%-99.9% pure, therefore in needs no further re
purification.

Hot

- gilyd Ayl ()Y (e sl s pSUI 7y

e MW ey 2 b § CunSIl pgan 059 -1
L3S0 Bygoeato pandl lgany J515 i

Ay J) oeenally bgiandl sloll e ads .2
oz O JI (1) Al o981 § (1702C)

J1 589 CupSUl Hlgail ) 052 lee cupSl
2

O T S b giand! slggl dadmw 19 .3
Cansll zysed ol ) () dads1l dogudYl
oane lalizs (Jawgll (z) sd oo sguial

Molten sulphur
and water mixture
<+—Super heated water
Ground (under pressure)
level —» o . 7 s

Sulphur

deposits
Molten sulphur 2 e J) slggll wlelad
Frasch progess for the extration of sulphur o131 & il oS o el i 4
— hiaing 3 (§ g B8

i3 Bolel ) zlioes Vg (% 99.9 - 99.5 %) o Lo zalAS B9l s U Ak ylall adgy il o pnSUl CET Of .5

Q: What are the Physical Properties of Sulfur ?

; ; e N
@ It is yellow solid substance at STP. ol 90 15 Al o 1 § s ke, 1
@ Tasteless, with distinctive odor. i

] . ] B doxdly 939 eakall pads. 2
€ Insoluble in water, yet dissolves in some . .. . .
: . : e Oladall pass 3 Qo g sl § o Y. 3
inorganic solvents like CS, carbon disulfide. i i

. . CS2 09Il b pS” LS Joo dugas I
O Non-conductor of electricity. T -

3L Wl o ge e, 4
© Has various forms in nature with variant . . “‘*3' .J” I
. 40bnall W@lde (§ (Ll dagdall (§ Bodaie ygeo 4. 5
- - J

physical properties. N

pg. 124 [SEPI o) &-w‘_,.:l A 0AY! &L:"\._J /@/

—9NX

cﬁe)-r‘-'—“c')-.a\-'—'d-f



Group VIA Ch.8

Note : If carbon disulfide is evaporated, sulfur with (8) atoms ( Sg) deposits gradually in
the form crystals .
SSEd " leS " dare Sy I3 Olygly S e (S ) oSl s Taomapdl €S e 5 1319 ¢ dlasdle
Note : Sulfur and other elements have many forms ( allotropes ) which vary in physical form,
color despite belonging to the same element. This elements as called as allotropic element
Al paiall 3 g ¢y ll) g JSANS Ay Sl el i) AdlAL JISE) (A g pgeal) (a ad) (5 AY) pualinl) (g g <y sl lliag
L A el jualiad) oda
Q: What are the main allotropes “ forms “ of sulfur?
€ Crystalline sulfur . (Rhombic crystal sulfur) is the most common type, it is a crystal
(lemon like) stable at room temperature.
It is the most stable form of sulfur. It is found as cyclic (Sg) molecule in volcanic areas.
There is another type of crystal sulfur, called the prismatic, because its crystals look like
prism.
Q Non-crystalline sulfur, like rubber or plastic sulfur . It is called (Amorphous sulfur) .
It can be prepared by heating sulfur to 1500°C and pouring the liquid sulfur into cold water
,whereby spiral chains are formed.
less stable than crystal sulfur, it turns to crystal sulfur gradually.
Q : How can amorphous sulfur be prepared?
Ans : It can be prepared by heating sulfur to 1500°C and pouring the liquid sulfur into cold
water ,whereby spiral chains are formed.
B Ao s tie Ay ool Aigad o1 shia Ay gk Bale g2 g Lo gudi S £ gl g g 1 damal) Cu Sl - oS ST
(o i S (a A od i g, Al ) hliall (B o) jiaa B S @l sl ‘js.... s 252 1) R gl ST ga g 4830
i gall dpdl 43) ol O U gall pamg () gugigall o sl
C Al g sl gf (alaall oy ) gatial (hag s g oshl) oy psh 12
Shlaall Cy sl judaad (Say S [
s G 9SS 3l plall (& sl Jil quag ( 1500 C) o sl (il (g hlaall Cy sl) pudany [ ol sl
Al Judl o g ging (s allaal)
Q : Which is more stable, crystal sulfur or Non-crystalline sulfur?

Ans: The crystal sulfur, is more stable from Non-crystalline sulfur .
st eyl G ) R ST (g sh) sl

Note : Sulfur has the formula Ss and Sg, the first form is more active than the latter ( why ) )

o

Why : The formula Ss is more active than the formula S¢ latter ?
Ans : Due to the high tension of the rhombic ring .
(Se) daually (Sg ) dimall cy sl dliay ; Aiadla

ALl cy ) Al e 3l 6 o (S ) CusSl) jsa e bl (Sg ) cusll 3 ga

/ - - Yod ” \
D) A . - 8- 125 o siats b o SIS LT )
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reacts chemically, reacts with almost all elements directly under the appropriate

temperature.
g Joliy . LsluaS Joliing U gy digdensd wis 509 Apolaed! Bylyondl clomyd § Jlad g xSl 09
Gnnliad] Bylyzedl Aoy e G5 o] e
A. Reaction with non-metals:
@ Reaction with non-metals: Sulfur burns easily in air producing blue flame, reacts with
oxygen gas and releases a huge amount heat.
s+0, L, so,
@ Sulfur reacts with carbon to produce carbon sulfate CS, :
25+ Cc-L, cs,
P BN e Jelad! :
LB A (e B S ApaS Wl g pa gl S oY) g Taate (350 gl 818 A A g i SY (35 @
€S2 .05l 3 S (AU Sl (ard ¢ 9 S e sl Joliy @
B . Reaction with metals: Sulfur reacts with metals like iron, copper and zinc to produce
A

metal sulfides: S+Fe ———» FeS
Lt S and il g (uladl) g apaadls I8N aa ) Jolily 1) Sl ae Jo i) ;o
C . Reaction with concentrated and oxidized acids:
o Sulfur is not affected by dilute acids while it is oxidized with concentrated acids such as
hot sulfuric acid, producing non-metallic oxides:

S + 2H,50, — 35S0, + 2H,0
© With concentrated nitric acid, it produces non-metal oxides of NO>:

S + 6HNO; — H,S0, + 6NO, + 2H,0

1B gall 9 338 yall (alaa¥) aa Jeliill 7z
A Y s iy ¢ Al ey ) 68 5 gl Glaala Fla B3 pall (aleal) fa sl Lady A8daal) (alaallly oy sl S Y L1
NO, (e didna e 2ulST iy ¢ S jall ey il (mes e Jelily 2

Exercise 8 — 1 : Write sulfur reaction equations with copper and zinc .

Sol: S+Cu -4, cus

S+2Zn —A> ZnsS

[0)

D Even into the deepness of the dark, there's always a hope.
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Uses of sulfur

Q : What are the uses of sulfur?

Sulfur has many uses in industrial and agricultural fields, s

o It is used in matchsticks and black gunpowder and fireworks because of high flammability.
9 It is used in agriculture to balance earth alkaline as well as a fertilizer.
9 It is used to produce sulfuric acid, paints .
0 It is used mining metals and oil refinery, films and drug industry.
s 568 el 3l g e linal) c¥laall B Bause Cilaladia cuy pSl 1y sl clanial
o JuidS dglad) 4Bl G AU Glat¥) g 2 gl 35y QU dolia A JAy -1
a2 A8 Aokt 1310 8 paian - 2
el i ) Gadla juaali - 3
Ay g dsliay pguall) @D (g Jalil] (i) hbal (g o S (paad (B padi - 4

Sulfur Dioxide

Q: How can SO, produced naturally ?

Ans :

o Sulfur dioxide SO; is produced mainly by burning sulfur with oxygen gas.

eThis gas naturally evaporates in large quantities from volcanic activities.

9 It is also generated from some industrial processes during mining of some substances
0 and burning of petroleum derivatives and briquette.

¢ Ll SOp J1 Al i Jlism

 CaS oY) 393 99 oSl (1A (e iy JSE1 SO2 Cu Sl gl AU G Mgl 1 1ol sal
AL ) cillalail) £ g (o Aagdal) (8 3 S ey Jlad) 138 selaly .2
LadASu) g pualinl) (lany cpans ol Ao lial) cillanl) (any (e U Alghg .3
gl aadl) of Adudadil) cilfidiall (§ad A XS 4

Dilute —, &
Q: How sulfur dioxide is prepared in the laboratory? acid

Sulfur dioxide is prepared at laboratory by adding  5o4ium

dilute sulfuric acid to sodium sulfite( Na,S0; ).  sulphite
or

It can be collected by pumping air out from above  pjsulphite

because it is heavier than air. Sulphur

dioxide
H2504 + Na2503_>SOZT+ Na2504 + Hzo

s pal) Culy pS ) i) iy sl (aala A8l (pe T pidia oy Sl duaS gl AL LS pudany 1 L pida o juiaal
56 e JEIT LAY (o) Ao L 61 sgd) Aa13) Bash (e gana &) CSa ) sgd) (e JEI 4568ty Na,SO3
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Physical properties

Q : Enumerate properties of sulfur dioxide .

Group VIA Ch.8

@ sulfur dioxide is colorless gas with a strong characteristic smell.
@ It is heavier than air.
€ It does not dissolve much in water producing a weak solution of sulfurous acid:
SO0, + H,0 = H,S0;
¢ Gy sl s g) (AL S (el sh 2 1 ) sm
Gl g Sl Gaalad ¥ glaa il ga slall AL Gsly @) . 5lsgd cre JEIT @) L LB B3 A 1 sl e i @)
Why : The color of the wet blue litmus paper is turned to red when it is put in the bottle
contain sulfur dioxide?

Ans : Because of the effect of the sulfurous acid which results according to the above

mentioned equation : SO, + H,0 == H,S0; .
S sl .\,usj\g.ﬂ.'a}éu.b gJﬂM@;LﬂhM\ g8, 3 uaddd SJ.AJ'HJJ@'AJA.'& e
€ aal) Call) ) Led st Jgay
sl (B SO2 & (lgd (e Agial) jah sl aaala i Al ¢ G gl
Q : The color of the blue litmus paper is turned to --------- when it is put in the bottle contain
sulfur dioxide. Ans : Red .

Q: How to produce SO; industrially?
Ans : 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.
A
S + 02 — SOZ
e lina g o) i ) AL 7 L) Ay LS/ w

il gl Gy o il Jlad) g giag Aald (3) sia) @il B geaiall Cu sl i sl o) gl A Cu sl 3) ) Ga sl sad)
L) A

Q: What are uses for SO, ?

@ sulfur dioxide is commercially used in decolorizing the delicate organic substances such as
paper, straw, artificial silk and wool which changed when they are bleached with gas chlorine.
@) This gas used for sterilizing purposes by the process of combustion some quantities inside
the places that need to be sterilized. This bleaching effect dose not normally for long time .
9 It is used as a preservative agent in food industries.
Sl S g AU S Larti) ALa /o
Cigual) g pall 5@l Jia dubaual) 4 guand) 3 gall cra ool A1) (B et g ) g A ariiey ]
oSS Slay el Latie a5 Al e likaY)
palad ) zliad AN Sl JA0 il 5 a Alas DA G addail) Gl £ A 13 aadiey 2
Ao cleliall B Aabla Jalas daladiiad ol 3
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Note: Most of the SO, bleached materials recover their colors as soon as they exposed to air .

Note : Sulfur can burn spontaneously in air at (400 C) with the existence of oxygen . The
combustion release sulfur dioxide which has an odor smell.
ConSI wpuST 36 dic gitng .oazuSY 3929 ae (2 400) s clggll 3 LG CupSIl Gioe of (S + Aa>dlo
B3R doedly dxsly ) I
Q: What are the disadvantages of sulfur dioxide gas?
Ans : It has very damages health effects on humans, animals and plants. It is also the main
cause of acid rains.
¢ ) g (AL S e A Le 1) s
Apdaalall UadY) Cluaa ST e Adf LaS cilidll g o)) gadl g Gyl Ao Tan A a1 A3 1 ol 52l

Hydrogen Sulfide H, S

Hydrogen Sulfide is a colorless gas with a characteristic foul odor of rotten eggs.
Q: How occurs Hydrogen sulfide in nature ?

@ 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.
O Hydrogen sulfide occurs in almost all the natural and petroleum gases.
Natural gas contains 28% of hydrogen sulfide.
Because of this, cause air pollution in the regions where it’s produced and in refineries .
@© There also be gas emissions in the industries that use sulfur compounds.
daglal) B s g gl A S da gy S 1w
i) ) dad) S BT Agy S Aadl 533 sl aase & 8 HoS gl A S 8
Db LS Aaghall B (oS
g gl ) gall g 840 JIaTl — 1
- Galad) alan (B A0 ) @ gand) (B LaS A ) 3 gal) o & glaal) b gad) slsal) Jlas — 2
AIE (e g a8 Galtdall g ypaad) ardiad Al L A (g gad) Bl (e — 3
Akl g Adadll) ) Jad) (A 22 0 — 4
wtal) Ul Z L) L aa gy AN (ghaliall g sgdl il (B Gy 4da 28 00 (Ao pnkal) D) (g siny
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Q: How Hydrogen Sulfide (H, S )prepared in the laboratory?

Hydrogen sulfide gas can be produced in laboratories using the same device used to produce $0,.
The device is based on the reaction of the diluted acids such as sulfuric acid with metal
sulfides such as iron sulfide (I1)

FeS + H,S0, —— H,St + FeSO0,
Iron (I1) Sulfide sulfuric acid hydrogen sulfide Iron (I1) sulfate
PO o) A0 S S judaal
. SOz maad (b addind 3] Al Jlgadly sl (B (gl A S IS uaany

(1) Baad) 4 58 Sha ) S I oS g dily ) Gaala Jia 48831 (aa) gal) Jolil e (B G gogd) &b S 18 uany

Q: How hydrogen sulfide gas is detected?
Passing hydrogen sulfide gas through in the solutions of metal ions like copper sulfuric

results a black precipitation of copper Il sulfide according to the following equation:

st + Cu504 —_— H2504_ + CuSl
hydrogen sulfide copper (Il ) sulfate sulfuric acid copper (ll) sulfide

P AT AanS e e LS
sl (9955 TN ool Sl fS Jghoms Jio &30 Ugl Jdls (§ rzmgydngd! diionS S8 Hlye is

.uul:d.“ -\:J.:\js_gb S gl
Sulfuric Acid H,S0,

Sulfuric acid H, 50, is one of the earliest acids identified by Arabs in early eighth in an
century.
6 Dkal) el ¢ AN da Gl dB e G Lgale Giadll a3 AN Glaal gad) i) (e el Sl (el sy
Q : Mention the physical properties of sulfuric acid .
o Sulfuric acid is a colorless oily liquid .
@ It has high density (1.84 g/cm? ).
9 It has no characteristic smell when it is-pure.
0 It is a highly corrosive strong acid.
9 It is soluble in water at all concentrations.
G Its solutions have high electrical conductivity.
- plodll 59 Ogll pade Jilw - 1
184 g/ml3 &S ddle 43U ($3-2
LU 00 e Ay Y - 3
699 Jure pasl>—4
- WS anezm sladl § Qo - 5
QLS bl Ao ge dldlxs - 6
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Industrial manufacturing of sulfuric Acid

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

Sulfuric acid can be industrially manufactured by contact process which simply involves :
0 Reaction between sulfur and oxygen to produce sulfur dioxide:
V,0
S + 0, =5 50,
GThe sulfur dioxide is pumped into chamber which contains catalyst to obtain sulfur trioxide
250, + O, — 2505
Sulfur dioxide sulfur trioxide
@) After that sulfur trioxide is dissolved in water .
SO;+ H,0 —» H,S0,
Sulfuric acid
gaansli oSay (19 el diylay el pSU1 s> azes
CupSIl Sl QU3 (oS nmaSell ao CunSdl Jolahs - 1
CopSIl deuSol M e Jgrazell deline Jole e Gguond By ] CopSIl deuSol JUS 5L Lo - 2
c slalb Co SISyl 336 Q131 Lday ek 03 -3
Q :Why cautions must be taken when reducing with concentrated sulfuric acid ?
Ans : Because it dissolves in water at all concentrations generating high temperature.
Q : Why Sulfuric acid is usually used as a drying agent ?
Ans: Because of its high ability to absorb water from the organic compounds.
¢ plall B A <) Gaala Cidds de jial) iy Jle
daa Sala Aid GLlal) g o L) slal) 30 e Ag o ad A< Alle 30 a falge ;Ld\géc,s;dgﬁii Tl
. oalal) il jlad
§ Cidaa Jule dldy sl paala a1 Jle
g panl) LS pall (e slall 1A I e el pSh) aala el 1 ) gad)
Q : How to prove that sulfuric acid is a drying agent?
Ans: This can be shown when we put a spoonful sugar in a bowel full of concentrated sulfuric

acid. We see that a black carbonic substance result .

Ci2H2044 concentrated H,SO4 . 1l2c + 11H,0
Sugar cane carbon water
Slhione Jale chs Sl (sl O s a8 g
0o #1390 gy Boke 553 Jamis ¢3Syl el SII anlons sl g 3 sl ySen (30 Alnle ylo yod is 1 gl
Sl s A syl

Every great achievement was once considered impossible. T
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Q: What are the Uses of Sulfuric Acid?

Every year, large quantities of sulfuric acid are being produced more than any other chemical
substance. the acid is used for many purposes:
1. Itis used in the production of other acids such as nitric and hydrochloric acids because

_____of its high boiling point. Je
2 . It is used as a drying agent especially with gases which do not react with it because
of its high ability to react with water pa Jio

3. Itis used to refine crude oil and remove impurities.
4 . It is used in the production of explosives like nitroglycerin nitrates and cellulose
nitrates.
5. Itis used as a cleaning agent to remove rust from the iron tools before
being painted with zinc.
6 .Itis widely used in the production of batteries (lead storage batteries)and also in the
electrical coating because of its high_electrical conductivity. = g Je
7 . Itis used the production of chemical fertilizers such as ammonium sulfates and
phosphate fertilizers.
i pSUI el Y lamid due
tlgadl Badaie (o12Y (aslodll Josituws. 6y AlaesS B3lo ST B9 B S e s o pSUI a0l iy
Al e Ay o 29859 ckglly A1 20lnS e8I Janlgonll a3 - 1
AL S il dls s dae Jelasy 2 SR Lo 63l goll Lo é -2
s LSl ! Wy gl &S 3 - 3
ekl 139 3l IS Slyeiiall Al § - 4
o5l g L sl gl 9y 5 Tl &30 3 - 5
BUaSI HLA ddlons S5 Gy 35S DI B9 (Amolioy)l 03501 Slyllay ) Clylad dslis § - 6
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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 .
The result of such a reaction is the formation of metal sulfate salts as in as in the equations

below: Name of Zinc compounds
Zno + H,$0, —ZnS0, + H,0 ZnO0 : Zinc oxide
Zn(OH), + H,S0, —— ZnSO4 + 2H,0 ZnS0, : Zinc sulfate

ZnC0; + H,S0, — ZnS0, +(C0O,+H,0 Zn(0H), : Zinc hydroxide

ZnCO0j5 : Zinc carbonate

Ll S o LgilasaS gun gl Wasails) gf ) 3l aa bty usl) (iaala Jo U (pa A3 el p&l) aala £30a) A 1 il )
(O JAY) il g S 5 G AL a5 30 9 e ) daS gl g e AT 8 Al (B LS I8N iy Sl g Saf (98

N . .. P2 132 Gusan ko ,n SN LaS  NB
;‘vgﬁa CJ‘:.’./.“"‘“&'/:“*'OI St o - Gﬁ*‘)<
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Test of sulfate ion, SO;>
Q: How is sulfate ion detected?

Sulfate ions can be identified in their aqueous solution by adding the solution which
contains barium ions such as barium chloride. The result is m precipitation of barium
sulfate:

BaCl, +S0;* — BaS0, +2Cl~
Gl sl ool oo adsl
Ll ) 315508 i o g ) gl 1o (o sing staa ALaly Ailall Lglillaa (B iy S Gl gl 08 RS (g
L sl o g ) Gl 1S G Gl O 98 Ena

Craperquesion " €)

Q1: Properties of VIA group elements are arranged from oxygen to polonium. Write the
properties.

L0 AN ST 2 g gl o) ) CuaS Y G VIA B a3l jualic (al g cusi i aly | 1
Ans : Page “ 122 “

Q2. Write the common electron configuration of VIA group elements.

¢ VIALww) 5 a3l ualind 48 jidial) 4 g 1SN ddal) ST, 2
Ans : All elements of the group V1A has six electrons in the outer shell . ( page 122)

Q3: Choose the correct answer :
o Sulfur element occurs, in nature, in the form of.............
a. Only free b. only combined c. Free and combined

S8 A ¢ daghal) A ¢ aa gy @y Sl ais 3
LS9 AT LSS S e b8 o e kel

e Some elements, such as sulfur, phosphorous and carbon, occur in their solid states
in different forms: they are characterized form each other in some physical

properties, these forms are called:
a. Element isotopes b. Elements shape

c. Elements forms d. Elements types

O (b (lary gudany pall (48 1 AANE JSAL dalial) Lela (B ¢ (g Sl g gl gil) g g puSl) Jia ¢ pualind) (lany aa 5
¢ :\*\.:\j:lﬂ\ gailadll
salinl) g1 g3l 3 paliadl ez paliad) JSd G gealad) pUAT ) JSEY) 038 endy

9 One of free following free solid molecules contains eight atoms, that is ............
a. White phosphorus b. lodine
c. Sulfur d. Carbon
s 9 G Gl e s giag Baal g £ g 0 Buadl Al B AW Al cliy ol ¢ (e 3
Gssl o sl e o gl jsiedl) ]
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Q4 . What happens when hydrogen sulfide gas is passed in :
0 .Zincsulfate: H,S+ZnS0, H,S0,4 +ZnS

@) Lead acetate: H,S+ (CH3C00),Pb ——— 2CH3;COOH + PbS
9 copper sulfate: H,S + CuSOy, —— H,S50, + CuS

Q5 . The underground deposit of sulfur is extract as in the Mishraq fields, according to
Frasch process: which three concentric pipes extended to different deep. According
to Frasch process (in your book)
a. What is the role of the pipe (B) in this process
Ans : Pressurized air from tube B lifts up molten sulfur through tube C.
b. What is the passed through the inside pipe (C) .
Ans : Sulfur comes out to the surface from this tube .
c. Explain how you could get water 170°C while it boils at 100°C.
Ans : When heating water under high pressure .
JSall Bantie canlil OB e Gauali AN (518 ARy play (31 pdal) Jgia B LaS ) cad dga gall Al Sl 7 ASn L 8
: O AR s B Ol s Al (Sl Y
(T) A1 i) P G ey e Alaal) 08 (A () QoY) 93 92 La )
Aggiada )2 100 1 Ay e A4 sia 4,2 170 slall o Jguanl) dliSay S 7 58 7

Q6 . If you have a mixture of very fine table salt, chalk and sulfur, describe an
experimental method to separate these materials in dry and pure form .
s Cila 0S8 B 3 gl o3h Gl Z a3 Cina gy g ¢ Sl g el el plalal) e o Jadld il IS 1) 6

Ans : a - Add a quantity of water to dissolve the salt and then filter and we heat the

leachate and evaporate the water to get salt crystals.

b - we take the residual deposit and add CS, , which works on the melting of sulfur
and then filter the solution and then copy the leachate to evaporate leachate to get
the sulfur.

c. The remainder is chalk powder.

Q7 . Write the reaction of sulfur with metal and non-metal.
A
Ans : Reaction with metals S +Fe —— FeS

A
Reaction with non-metals S + 0, —— SO0,

Q8 . Explain the preparation of Sulfuric Acid with industrial method.
Ans : Page “ 128 “

Q9 . Complete the following reaction :

Ans : FeS + H2504 —_— HZSIP +FeSO4
S0; + H,S - H,S0,
BaCl, +S0;* - BaS0, +2Cl~
5\?4 o A el & Pg- 134 et b oz &SI LaT }f@
A CJ':.’./.‘.*‘J C'f..“‘*'of Al == Gﬁ*‘p\
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Introduction

Group VIIA Ch.9

F |[4—e fluorine
Q : Mention the elements of group seven (7A) ?
. . . Eq—o chlorine
Elements of 7A group are fluorine (F), chlorine (Cl), bromine (Br),
iodine (I), astatine (At). EH bromine
Elements of this group are called as halogens, having extremely E<—o iodine
non-metallic properties and highly active, therefore, they are not B —e astatine

found freely in nature but combined with other elements. Ji=
Q : Why element of group 7A not found freely in nature?

Ans : Because they are highly active .

Bl palis audy (AL) .00 g (1)2sd1s Br) ) aoully (Cl) usislis (F) Lstal A 3 a3l oda alic
@SM&@H\&SJ& aa g5 Y AL Adladl) 3%&5@3@& BN (el gy aali ds ganall sy jualic  ciliia gllgll
i) (e W S

Note : They have similar physical and chemical properties with a gradual shift in this
properties . There is also a difference in in other properties .

o Al el fal) oda A prdal g o 393 g pa Auibiassl) g Aily udl) Lgaal 3 (e S (B3 a3l 02 pualis AL ; Alaadla
(A pal i A LAY (g Ly 2 gl

Q: What are the general properties of group seven VIIA?

o 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.

9 Halogens are found in normal temperatures in various physical forms , fluorine F, and
chlorineCl, are gases, as for bromine Br, is a liquid, iodine I, is a solid.

9 Halogens are colorful substance because they absorb some of the visible rays. . Juai Ses

0 Boiling and melting points for halogens increase with the increase in atomic number.
Eled aa) g 05 AL lads) ) gidle Ui (8 Jaalp o JAIHEENE B i il daps flo B a3l 02 sualis gaan g iad ]
sl Ot e gAY GilediS) e Ll i o A g
ala 2l g il sgd a9l Lal e pslSlly ) plild Adlide duily 3 WA B Lalie V) B ) jad) a3 (B i gllgd) 2a g5 - 2
gle Hiad (0 Ay sl Ad¥) Coa 5 5 (oial LY sl 31 3o ciisn sligl) - 3
(g aamd) b)) e il gllgd) QLIS 5 Jlgual) Ao 3 da - 4
Q : Why, all elements in group seven tend to gain one electron during reactions ?
Ans : Because the elements of this group has seven electrons in the outer shell ,so they tend
to fill its outer shell.
Q : Explain the gradient in the physical forms of the elements of the sixth group?
Ans : Point (2).

Q: Arrange the following elements according to increasing in boiling point : 15Cl, 35Br, oF
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Chlorine

Chlorine : It was first introduced by the well known scientist Scheele, from the reaction

between manganese (IV) oxide MnO; with concentrated hydrochloric acid.
J8oall el iS g gl Gaala ga (1V) 2MINO Juidial) daesi Cp Jo N (1 ¢ Abpd g jaall alladl 38 (a8 e J Y Ayl o

Chemical symbol: CI Symbol of shell Shell number Number of electron

Atomic number: 17 K 1 2
Mass number: 35 L 2 8
M 3 7

The configuration shows that chlorin atom tends to gain one electron to fill the outer shell
therefore it monovalent and it’s oxidation number is ( — 1 ) in compounds because it tends to
gain one electron to form of negative chlorine ion Cl™ .
A pa alina B oS oS A LAY LBNE (olad aa) g (g ST laatiSY Jaal L) g8 LA (g ASIYY Gati AN (e ot
(= 1) el ol ool oS Aa) g g ASH LSY Jras ABY (= 1) A (s amaslil) adl g gBISTY sala]
Why : Chlorine it is monovalent and its oxidation number is (-1) in compounds ?
Ans : Because it tends to gain one electron to form a negative chlorine ion Cl™ .
€ (1-) A s austil) aand) g GBS ala) ASLS ja alina B gl / Jle
. cllall o180 &y gab G oS3 g (g RS S oy AN / 2
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 mostcommon chlorine compound found in
nature. It is found in sea water and saline sediments underground.
8IS IS o Ay g5 g punbinl (a0 5 o Al g 23T Al baas€l) Al o) 3 1l s Y 203938
253 LS al) sla B aa gy sgd dapdal) (B ) JLAGH) ISl S ja ST amy (g i (aladal) ela NaCT )p g0 gaallits ) 51S Lgeap]
0@ Y) prlan cind dgalal) cilan j3)
Q: Why Chlorine dose not found in nature freely?
Ans: Due to high chemical reactivity and readily interaction with other elements to form

many of the chlorine compounds.
Sagdall 81 a ol aa gy W 13l /o
L oSIS]) LS e Ay 9T g pualinl) (a0 pa A poany 03T g Aallal) AiliaSl) Adlladl dagidal) B ) e 58 22 g Y ¢ ol gl
M . 136 gas bo,n S LAT N
N <) f ',..agof Pg. ISP xor sl o/
nL el & G/N
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A-- Leldoirsiionsy Plngjociaiilon thistle funnel

Q : How can you chlorine in laboratory draw of
. . < delivery tube
equipment and the reaction?

Chlorine is prepared in laboratory by oxidizing
concentrated hydrochloric acid with manganese

(IV) dioxide as shown in the following equation:

4HCl+ MnO- LVIWTlClz +2H,0 + Clz'l‘ : removal removal of

of HCI water

The resulting gas is refined from HCl and water by passing it through bottles containing
water and sulfuric acid consecutively.
It is observed that manganese (IV) dioxide does not act as a catalyst but it is consumed after
the reaction as an oxidizing elements.
o e gl (A Al gy S pall €y 5 91 g pasgl) (aala BacsS) (o sl (B slSl) SIS sy
LA o di sl (aalag slall o dggla LB e o) el (Rashl) slallg HCL & e gl S galiyg
S ga JalaS by g¢d Jo L) plghil ay ellging Lail g dolua Jalo & glo el ¥ 4y i) o3a (& Suitial) s gl AL o)) Badly
Explain: The resulting gas passing it through bottles containing water and sulfuric acid consecutively ?
Ans : To refined from HCl and water.
Explain : The manganese (IV) oxide does not act as a catalyst?

Ans : Because it is consumed after the reaction

¢ iy sl) Gadla g slall o dygla AUE o it pdaaal) Sl IS ey : Je

L (bl ) slally Co s odgd) 30818 8 (e duaslial ; Gl gl

¢ pidall A ) glsll e padant Ay ad (B 2ol Jale (g duS5a Jale Gaitial) S gl AL iy o Jlo
. Je il plet) aay gt Ay 5 il sall

8 = [inelvsitntel Pireoiraiilon e —>aq,

NacCl
FOR SODIUM

IRON BOX
LINED WITH
- - | — FIRE-BRICKS

Q: How to prepare Chlorine industrially?

WIRE GAUZE
SODIUM

Chlorine is prepared industrially through electrolysis B

Nal

of sodium chloride in water or molten sodium IRON PIPE 1
chloride in the electrolytic cell. rinG stape (I = _
Electric current 1
ZNaCl > ZNa + Clzlr U GR::PAI;E

Negative pole positive pole
2,518 sguaial g plall (B o 52 guall 25518 glanal (il gl Jalailly Lo liass S & pudany ; Lsliaa 5lS) juudans
S Jata B 3 o 5 el

M . . - C - pg. 137 v ol o o7 I LalY \@J
;‘Vg'aw c,._,,_._.«..ﬂe,,\_.of S el ke Gﬁ*‘)\
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Properties of Chlorine

Q: What are the properties of chlorine gas ?

o It has greenish Yellow color.
9 Chlorine gas is collected by pushing air upward .This indicates that chlorine gas is heavier
than air.
9 It is less soluble in water under normal temperature.
0 It is has suffocating odor, it attacks mucous membranes of the nose, throat, and when
inhaled in large quantities, it causes death.
9 It reacts with highly active metals like heated sodium forming Sodium Chloride, an ionic
compound. 2Na+ Cl, — 2NaCl
@Chlorine gas reacts strongly with non metals like phosphorous forming phosphorous
chlorides which are covalent compounds:
2P + 3Clz - 2PCl3
phosphorus trichloride
2P +5Clz - 2PCls
Phosphorus pentachloride
OChIorine gas reacts with hydrogen to form hydrogen chloride, as in the following equation:
H, + Cl, - 2HCI
Hydrochloric gas
1ol pal A
£156 G JE ol G 0 o Jay laa (oY) ) ) sgd) Al ) gad s 12 sheas puadi 4dgl.]
AoV B i pad) Ao slall 8 il gdl) GBS .3
cagall ) (55 B S Aaay ABLATIL Mie 5 2 galil) g LA Adalilal) Ay &@J@m&\m&;“,m\ BT L]
c o) S 5a R (s NaCT p s geall 235518 Ui g% Ciiunal) o 53 gucal) Ja Alladl) il 181 aa By sl I Joliy .5
el LS pa b (Al glhondl) iy 518 U g shonkl) Jha ol SO pa Bty sl S Joliy 6
o) ) 18 LS UisSa G g gl 18 e Jslsll 8 aay 7
Q : How to prove that chlorine gas is heavier than air ?
Ans: Gas is collected by discharging air above, which indicates that chlorine is heavier than air.
§ o) ogdl Cra SR Lglh S o)) i (A ;) g
#1580 G GBI 518 S8 0 (o O Laa Ao 1 51 5 Al A gan o - s

Q : when chlorine gas inhaled in large quantities, it causes death?
Ans : Point (4)
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Q: What are the uses of chlorine gas?

o Used to sterilize drinking water and swimming pools.
9 Chlorine compounds are used in the preparation of some medical drugs.
9 Chlorine gas is used in the combination of many industrial organic solvents like
chloroform CHCl3, methyl dichloride CH2Cl2 and carbon tetrachloride CCls .
0 Chlorine is used in bleaching and sterilization of tissues of vegetable colors.
@ cChlorine is used to bleach the colors of clothes, especially cotton clothes.
Aabud) (2l gal g cuydll sl aiad (b Jaxind 1
Akal) Bl (ary & pdaad ) gl S ja 2y addiad D
QY 3 5i8 ol Sfallay ) slS Ay s g, ls i delival) 4 gudanl) cilypdall (e S GuS 5 (8 ol JA .3
plra g pualdS Jary Eua 4503 Al ) gl el (A 5lS) Jartinny .4
Aald 5 gy Akl (udlal) O ol) g (A slSl) Jariews .5
Q : Why, chlorine gas dose not bleach natural silk and wool?

Ans : Because it damages them.
Mgl AT 1 Olgand! § andall i jaldl g i gual) a8 IS Jarien : Jie
Q : How does chlorine bleaching plant colors?
Ans : Chlorine reacts with water when dissolve slowly under normal temperatures and reacts
quickly in sunlight. It reacts with water to produce oxygen in its atomic state; this is why
it is called atomic oxygen. A highly active substance which removes vegetable colors
(bleach them), killing germ sand sterilize. As the following equation:
H:0 + Cl: = 2HCl ek [0]
Water chlorine Hydrogen chloride solution ~ Oxygen in atomic form
154 slall ga laaie (uadd) 5 guda (B A g 5o oo V) 31 Al cila 3 B slall e slay Joliy sl 518 1 ) gl
(W _puad )ASLail) o 1) AN 5l a9 G fa Jlad A0l Jliag o2l g s M (S §¥) ey A4 M) Al A S oY)
NS Lpaail) g o) o) S8 g
Q : Explain the experiment of the process of bleaching plant colors.
o Try to put a colorful flower or a plant leave in a bottle of dry chlorine gas. You cannot see
a clear change.
9 Make the flower or the leave wet, then put them in the gas bottle and leave them for
some time. You can see that their colors fade away which in turn signal the ability of
chlorine to bleach colors of plants .
CAEL Ol g o B el SIS ol Al Gt Jlsm
Q) g 0 Ay, Badld ¥ cilad) alsh 8 (e dala ) Al &5 g Aigla p ) g ais L1
DS 38 o) e JuLaa G lll J) g LS B LS g ol IS Leph AL L plally Lgde 5 ey AL AB g gl Adgla B A ) pudag dis L2
AL O s aly
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Why: Water is so essential to the process of bleaching.
Ans : Because the atomic oxygen forms during the process which bleach the colors .
H20 +Cl; - 2HCl +][0]
L OO e dlany a gy (o316 A (S V) (98T G Olgaell § el dsles (B s dpan) plall s J) g
Q: What is a calcium hypochlorite ? What is its chemical formula? What is the use?
Ans : Is one of chloride compounds which is the active substance for the bleaching
powder and the chemical formula is Ca(OCl), , used for bleaching and purification.
fdaladin galag ¢ Avibasl) Aiua A Lag ¢ agaealll) & ) 9IS guld 98 La /s
ARy Q) dles (B iy g, Ca(OCT) el ASiuay puall) (§ el Aladl) Salad) 58 ; ol 52
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Hydrogen chloride gas

Hydrogen chloride gas is not found freely in nature, but it is found in gastric juice as
hydrogen chloride acid solution which helps digestion of proteins .

Sl 5l g gl Gaala Jglaa JSdo Banall B jlas (b 2o g oSl Aaplally | 22 Y G gudgd) w0l 38

S g ) audad (B ae by 531 g
Q : How can you produced hydrogen chloride gas in laboratory draw of equipment and the reaction?

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

H»504 with sodium chloride NaCl as in the following equation: il S 3] 7 Adaadla
q . |yl s g
NaCl +  H;S0, —B , NaHSO, +  HCIP SERETDE
: . sl 98
sodium concentrated sodium Hydrogen
chloride sulfuric acid bisulfate chloride gas

An appropriate amount of approximately (10mg)

of pure sodium chloride is put in a glass flask. round botton

+——delivary tube

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

Concentrated sulfuric acid is put in the glass

solution of HCI
J gasin water

bottle and the connecting tube goes down the
acid. Another connecting tube connects the glass

HClgas Hydrochloric acid

bottle with a dry gas collecting bottle.

Concentrated sulfuric acid is added to the flask added to the flask through the tube as to cover
the salt. Heating the flask slowly causes a reaction that releases hydrogen chloride gas.

poptal 3558 g 3l A S aala Jo S a5 ) B HCT i pean

o5 b ) iy O Ol 485 e 53 2l (5159 (b ) s eal) 345 o LS ( 10mig Josia B o
coaalally Gigai¥) Adlgd Hehl Cumy S sall el Sl Glaala (g giat dala § Ay ) Siay Qe 65 o gl (A 9
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Q: What are the most important properties of hydrogen chloride?

@ 1t is a colorless gas of suffocation odor.
9 It is heavier than air and can be collected by removing air upward.
€) 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.
0 It highly soluble in water .
@ Hydrochloric acid reacts with iron fillings to form iron chloride (II) and release hydrogen
gas according to the following equation:

Fe + 2HCl > FeCl; + H>1
Iron Hydrochloric acid Iron(11) Chloride Hydrogen gas

@ 1t is nonflammable and does not instigate combustion.

AV ) o) o) An s aan £ 5gd) (e JE) L2, BAAT ARIA dad) pa liag g ol anae Gl L1
BAS AR5 ) i iS5 gl aala pang IV o R uaala Com ) 2518 Al LD Jtaal) 3
slall B gl S 4 seal) G all) L s, 50 (uadd)
O ool S 1y (11)aad) 3 ) 608 Ui gSa aadl 331 aa G g ol 2 lS S Jelily 5
Jaidy) e selay Yy Jaida ¥ 38 .6
Q: How can prove to hydrogen chloride highly soluble in water ?

Ans : A gas bottle is sealed with a rubber cover i SOBERIE
t y:cnb‘us a fountain. This indicates that
with two holes, a dropper full of water goes ’ R inkight solble s et
through one of the holes and a glass tube goes Buensoa
ocated on the stopper
through the other hole to the bottom pf the gas
bottle.

‘dr_\'HClgas N
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. —

Water in
the beakers

/\

(B) ©)

This disturbs the pressure inside the gas bottle : U
2 a3 Aaadle

which is a clear indication of the high solubility of gas in water . IS 99 Aakus gl il s

¢ plall (B gl S G g ) 2,88 8 O A ey il 1 J)sm

o) AN G (35 Agg sl o (g ging B b 4B A ) oY) G (i (o3 e dlawg B o g giaidiBdn b gl g
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Q : How can hydrogen chloride gas be detected “ test “?
A glass tube is put in the solution of ammonia. Then then taken out and put again close to
a bottle of hydrogen chloride gas . A white foggy substance of ammonium chloride forms as
a result of the direct union of hydrogen chloride gas with ammonia solution.
NH3 + HCI > NH4Cl
Ammonia  Hydrogen chloride gas Ammonium chloride
( white foggy substance) slaw dulua sala
O uugd) 1l JE ce il
Bala (985 B (e g o) )5S U Lg A A b (ha 4y g A AT 5 L gaY) Jlaa A ala ) (Gl ey
L a¥) Jstaa (ha Caniall L ga¥) 8 aa Con g gl 28l IS At (ha A3l gl 9] ) 81 (e pluday dlaa
Note : Similarly, the same means can be used to examine ammonia gas.
L) Lo ga¥) (e CRSH Je i) 1A aladiud oSy : Aaadle
Q : How can hydrochloric acid be obtained?
Ans : By dissolving hydrogen chloride gas in water .
Q : How can hydrochloric acid be detected?
By adding silver nitrate AgN O;. A white precipitate of silver chloride AgCl results from the
reaction as will be shown in the test of chlorides.
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Chlorides PR BT

Chlorides are salts of hydrochloric acid. They are formed when a metal or root such as

ammonium replaces the hydrogen in the acid as in the equations below

Mg + 2HCI -> MgcCl, + H,
Magnesium  hydrochloric acid magnesium chloride  hydrogen
NH,OH + HCl -» NH,Cl + H,0
Ammonium Hydrochloric Ammonium water
hydroxide acid chloride
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Note: Is also possible to obtain chlorides from the direct reaction of gas chlorine with

metals as in sodium chloride (NaCl) and potassium chloride (KCI).
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Group VIIA Ch.9

Q : Explain the gradient of dissolution of metal chlorides in water?

Ans : All chlorides are soluble in water except for silver chloride (A gCl) and mercury (ll)
chloride (HgCl>).

Lead(II)chloride PbCl, is soluble only in hot water. It does not dissolve in cold water.
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Test of chlorides

Q : The insolubility of silver chloride in water is a very useful , Why ?
Ans : The insolubility of silver chloride in water is a very useful ways of testing chlorides.
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Q : How can you test of chlorides ?
By adding silver nitrate AgN O3 to its solutions such as sodium chloride solution and
hydrogen chloride solution. A m precipitate of insoluble silver chloride is formed in the
ammonia solution as in the equations below:

AgNO; + NaCl —— AgCll + NaNO;
Silver Nitrate Sodium Chloride Silver Chloride Sodium Nitrate

§ white precipitate §
AgNO; + HCl —— AgcCl l +  HNO3
Silver Nitrate Hydrochloric Acid Silver Chloride Nitric acid
Qwhite precipitate))
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Chapter questions @

Q1. How many electrons are there in VIIA group elements on the outermost energy level .

Ans : “ seven “

Q2 .Do VIIA group elements gain or lose electrons when they want outer shell to make full .

Ans : Gain one electron .

Q3 . What is the reactions of Chlorine gas?
Ans : Page “ 138 “

Q4 . Choice the correct answer;
o ) Which compound is important for human life
a) Calcium Chloride b) Sodium Chloride

c) Potassium Chloride d) Magnesium Chloride.
2 A pdal) Blall aga S ya o | 1( Ansaiall LY 3 4
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9) which color differ chlorine gas from other gases;

a) red b) green c) Yellow d) greenish yellow . m
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9) when Chlorine atom combine with Sodium atom, how many electron gain ?
Ay (19 ASIY) S ¢ 2 933 gaaall 83 g ) glSl) B3 aai Ladis (7

a)1 b) 2 )3 d)4. m

Q5. Complete the following reactions;

Solution

MnO, + HCl > 4HCl + MnO, -» MnCl, +2H,0 + Cl,

NaClg-> 2NaCly->2Na + Cl,
Fe+HCl~> Fe+2HCl - FeCl,+ H, 1
Mg+ HCl-> Mg+ 2HCl-> MgCl, +H,
H, +Cl, > H, +Cl, »> 2HCI

NH,OH+HCl> NH,OH+HCl-> NH,Cl+H,0
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Q6. Explain the reasons of followings;

0 Chlorine gas has single bond as NaCl .

Ans: Because it tends to gain one electron to fill it’s outer shell .

@ Chlorine gas bleaches herbal textile product in the water.

Ans : Because when it reacts with water it’s produce oxygen in its atomic state. A highly

active substance which removes vegetable colors (bleach them).

€) When concentrated hydrogen chloride approached to a bottle of ammonia solution,
a foggy substance is formed.

Ans : Because the direct union of hydrogen chloride gas with ammonia solution.

O Chlorine is not found freely in nature?

Ans : Because it high chemical reactivity and readily interaction with other elements to

form many of the chlorine compounds.

Q7 . Which methods are used determining of following substance;
a) Hydrochloric acid . Ans : Page “ 142 “
b) Hydrogen chlorine gas . Ans : Page “ 142"

Q8 . What is chlorides? Write down necessary reactions to obtain magnesium chloride and
ammonium chloride .
Ans : Chlorides are salts of hydrochloric acid. They are formed when a metal or root such as

ammonia replaces the hydrogen in the acid .

Mg + 2HCI > MgCl, + H,
Magnesium  hydrochloric acid magnesium chloride  hydrogen
NH,OH + HCl > NH,Cl—+ H,0

Ammonium Hydrochloric Ammonium water
hydroxide acid chloride

Q9 . Write important usages of chlorine gas.

Ans : Page “ 139 “
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Q10: Explain the preparation of Chlorine gas in laboratory by writing chemical equation and
drawing its figure.

Ans : Page “ 137 “
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