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Q.1 How does nitrogen differ from other elements of group V A? RWP-2008
Ans:  Difference of nitrogen from other elements of group V A

. Other elements of groups V A
Nitrogen

1 | Nitrogen is a gas Phosphorous arsenic, antimony and bismuth hare solids

S Y@ N0\
It exist in diatomic state (N>) BRCEEON o TSRS 2 not exist In distoml stae
] o RO B S

It occur in free state's'well as in combined state | These elements do not exist freely in nature.

it is non-metal As and Sb are metalloids and Bi is good metal

W B W N

It does not form complex due to non-availability | Other elements of group VA have empty d-orbitals and can
of d-orbitals

Accept electrons pairs to form complexes.

6 | Nitrogen has -3, +1 ,+2 ,+3 , +4 and +5 DS Elements Ufﬁ*rc;up VA have -3, +3 and +5 oxidation states.

oxidation state. e TSR NI
ST

Q.2 Discuss Birkland Eyed process for manufacture of HNOs.
BWP-2008.FBD-2010.GRWMTN,.DGK,LHR-2015,FBD-2015,MTN-2018
Ans.  Birkland Eyde process for manufacture of nitric acid.
This process consist of the following steps.
i Atmosphereic nitrogen and oxygen are combined to give nitric oxide in an electric are (3000 °C).
N, + O, —3%0«C _INO S
) No formed is cooled quickly to 1090 “g\gﬁwkﬂpp-ji‘dééé\cﬁg&)\}r\l\pose.
ii. At 600 °C NO combings with 051 form NO».

INO, RO Tewse L N,

iil. Nitrogen dioxide to absorb in water to give dilute HNO; along with nitrous acid.
2NO, + H,0 » HNO; + HNO;

V. Nitrous acid 1s oxidized to nitric acid and nitric oxide which is re-oxidized to NO;

3HNO, —»HNO; + 2NO -+ H,0O

Q.3 Justify with one example of each that HNOs; is an acid, and oxidizing agent and nitrating agent.
TR GRW-2009

Ans: Nitrous acid as oxidizing agent: PR RN je@ SCONR

HNO:; acts as an oxi\(l.ii%hlg\_gg\@at\\aﬁ& oxides HIs, SO, and SnCls into I, H>SO, and SnCl, respectively.

Oxidation sta@%ﬁﬁ&ﬁ; tin and sulphur increases.

2HNQO; + 2HI > 2H,0 +2NO +1,
2HNO; »  H,O+2NO+[O]
SO, +H,O + O] —> H.S0,

SnCl; +2HC1 + 2HNO; ———  SnCl; +2NO+2H:0

Continue........... |11

—— - = Y 7-\1:\7“
= —~ = \\‘((: (\ \>\\

o \\\ \\ \'\. \\\/ /i\!\( g\',\‘_\\\,\-, \\ X\\_\J / =

: ] ] \’Nl n\,\ AN = 2




Q4

Ans:

NO:.

Q.5

Ans:

Q.6

Ans:

< S 3}\\\\\\
AN AR WIS =
STV o\
SN RUNIRS

- 2 -

Nitrating mixture consists of Sulphuric acid (H.S04) and Nitric acid. If you will look into the mechanism
of nitration (see image below), first step comprises of generation of "nitronium ion". In order to do so,
Sulphuric acid protonates nitric acid. So H.SOy acts as an acid while HNO; which accepts proton acts a

base. o
- (EK DR

'. \\_\\\\ j‘(
:J T\\” \\\\\\\\\\\\”(\\K\\\

State three reactions of zinc with nitric acid, considering HNO; as very dilute, dilute and concentrated.
GRW- 2008

Zinc give different products depending upon the concentration of acid and temperature. Very dilute nitric

acid give NH.NO;. Moderately dilute nitric acid %w?(;gi\lr@u_m,oﬁﬁe\\while concentrated nitric acid and

DEDCENRENSY .
IR MANNIRA
4Zn+1 OHNGgr{%WN%Lt —»  4Zn(NOs); +NHisNO;+3H:0
4 Zn + 10HNO; (dil) > 4Zn (NOs); +N,O+5H-0

Zn +4HNO; > Zn (NOs): +2NO, +2H,0

Write down the chemical equations when dilute HNOjs reacts with: MTN - 2009
(a) Copper (b) Manganese (c) NaOH (d) Zn

(a) Copper SWL-2014.SGD-2015,GRW-2018

Copper and lead give nitric oxide with dllut%ilc Sa@ itrogen’ @idxide with concentrated acid.
3Cu + 8HNO; —’W‘(\ik\ \QG\\M 35

Cu +4HNO; Cu (NOs), + 2NO, +2HaO

(b) Manganese

Manganese give hydrogen with dilute nitric acid.
Mn + 2HNQ; ————  Mn (NO;), + H,

(¢) NaOH
HNO3 +NaOH —» Hzo + NaNOa

SIEE D
S CSON
AARSRANINES NS

(9 Zn SR « ThT e
Zn HANOGLIY T Zn (NOs), 12NO, +2H,0
Write down the balance chemical equation and name of products formed with Conc. HNO; react with.
Zn,Sn, Hg, Ag. DGK — 2009, SGD.SW1.-,2014,2015
Zn.
Zn:
Zn +4HNOs cony ——»  Zn (NO;); +2NO; +2H:0
Sn:
Sn + 4HNO: (cone) > H\\S\qgiﬂlﬂgg\ﬁ{ @ﬁ\\\\ 2
Hg: e

Hg + 4HNO\'$LLN)N—‘————> Hg (NO;), + 2NO + 4H,0

Ag:
3Ag +4HNO;s oney ————» 3Ag NO; + NO +2H.0
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Q.7  Give reaction HNO; with : (i) C (i) S (iii) Mg (iv) H-S FBD - 2008
Ans: It oxidizes non-metals to their corresponding oxides.

o= @@ NS
C+4HNO; ————» CO; +4NO\3\,4;‘2\{1(1\R\\\L\."\\\-\# = O

: AR

) NNINNIEN

(ii) S SRS
S+ 6HNO; — » 2H-0 + 6NO; +H,S0;,

(iii) Mg
Mg+ 2HNO; ———» Mg (NO;):; + H,

iv) H,S = OO

2HNO; +3H.S @ ————p» 4 o 2D OH"GS\\”/
N Q‘\’\\\.\fxxxgt@fx_\sﬁx :

AN
Q.8 Complete and r\alamce the following equations: MTN - 2008
(i) H.S +NO; (ii) HNO; + CaO (iii) KNO; +H.SO4  (iv) Cu + HNO3 (cone)

Ans: (i) H.S + NO; —» H.O0+S+NO
(i1) 2HNO; + CaO — H.O + Ca (NO;),

(iii) 2KNO; +H,S0, — K80, +2HNO; . @\ ed
| RN RN =
(iv) Cu+4HNQpGI™ =\ 22— Cu (NOs); + 2NO; +2H,0

Q.9 Complete and balance the following equations: LHR —2009
Ans: (i) Pb (NOs), (ii) HNO, + NH; (iii) HNO; + (NH), CO (iv) H:S + NO
(i) Pb (NO3), :

2Pb (NO;3); ———»2Pb0O +4NO, +0,

(ii) HNO, + NH;,

HNO; + NHy; —  » NH4NO; SE R N
SANNCRNNINR R

iii) HNO, + ©o) R RNEAN
2HNO, +CO (NH,), s 2N, +CO,+3H0

(iv) H;S+NO

H,S+NO —— » H.O0+ N, O+ S

Q.10 Write down occurrence of Phosphorus.
Ans: 1. Phosphorus is the second members of group V A its name come from Greek word meaning “
Light _ " ‘(_,_‘;)\U@—T_\(_(V *;)K'g"'\'{\\
hearing”. Unlike. V't\ro\gqg\ktzd@‘s\,hb\t\bb\c\j‘r [in Free State in nature. Most of the phosphorous is
formf&giiﬁb\ﬂ%%hit\lg}p\msphate rock, i.e. impure Cas3(PO4). and apatite .

2 As a constituent of plant and animal tissues. It is essential for their normal growth. It occurs
especially in seeds, the yolk of eggs, the nerves, brain and bone marrow, usually in the form of
lecithine. Lecithins are important constituents of cell membrane, particularly in the brain.

Lecithins
are examples of phospholipids.

3. In the form of calcium phosphate. It is essential constituent of bone. Bone ash which contains

80%
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Ans:

Q.13
Ans:

Q.14
Ans:
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calcium phospmtc is an important source of phosphorus.

Continue......... P
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Write down occurrence of oxygen e EORRR
(1) Oxygen is the most widcl)&dlstrlaugeﬁr\a;id\ct)ﬁﬁh\ﬁﬁ/Sf all the elements, comprising about 50%
of earth’s crystryn VAl <\
(ii) About one —fourth of the atmospheric air by weight consists of free oxygen, and water contains
nearly 89% of combined oxygen.
(iii)  The calcium carbonate which occure an chalk, limestone, marble etc. contains 48% oxygen.
(iv) silica which is found in flint, quartz etc. contains more than 53% oxygen by weight.

Write down occurrence of Sulphur

1) Sulphur is also widely distributed in nature both h as Jl?'pE:\and fn-combined forms.

i) Many important metal}lo\qqgs\ot\éﬁiph\‘dé \are e.g galena zinc blende cinnabar, copper pyrite ,
iron pyrite;! Jstibitteete;

iii) Some impotent sulphates are also found is nature, e.g. gypsum heavy spar

2. Sulphur also occurs in organic compounds in animals and vegetables like onions, garlic, and

mustard, hair, many oils, eggs, proteins etc.

3. It also occurs as a constituent of coal and petroleum.
N gg (< \)\\ A

Write the properties of whlte rgﬁlogg\k{oumé\\ﬁb\v IS conver{ed to red phosphorous. SGD - 2010

White Phosphorus:/ </ N

e White phosphorus consist of individual tetrahedral P, molecules.

e [tis a waxy solid that melts at 44 °C and boils at 280 °C.

e In P-P-P bond angle in 60° which is less than normal bond angle. Due to smaller angle, it has strain
and very reactive.

e ]t is soluble in benzene and carbon tetrachloride.

®  When P;molecules are heated above 700 °C, it dissociates to form P, molecules. White phosphorus is

toxic and when contacts with skin, produces painful slow heatlng(bﬂmS\\
DENC RN/ S

Red Phosphorus: « /S SRR

¢ Red phosphorus is less reactive and less poisonous than white phosphorus.

¢ Red phosphorous is prepared by heating white phosphorous in the presence of little iodine or sulphur
as catalyst upto 250 °C in vacuum. It is formed by joining the P, molecules at their corners to form a
macromolecule.

Describe methods for preparation P,Os. SGD - 2008

Phosphorus Pentoxide:

Preparation: Y
it

It is prepared by burning phOSp in \EX . es@e\f\d ™
P+ 50, - Nr\\JNNJ Qgr\l&\ o

Properties of Phosphorus pent0x1de.
It is a white hygroscopic powder having a faint, garlic like odor due to the presence of traces of P»Os. It

sublimes at 360 °C.

= OO W
AT

Chemical Reactions:
1. Reaction with cold and hot water:
With cold water phosphorus pentoxide forms Meta phosphoric acid.

L @ (@)
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Q.15
Ans:

Q.16

Ans:

Q.17
Ans:

= \»&\’\'\\
P,0; + HIEYN

N

=\ L >

NS/ ©

» ZHPOX

With hot water, it forms ortho phosphoric acid.

P,Os + 3H,0

“P,0s” is a powerful dehydrating agent™. J

» 2H:PO,

Continue s DS vsnisvssssnis
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ustify the statement by fourexample. MTN - 2008

It is a powerful dehydrating agent on \g@?&i\pg/\yi_th\m&mﬁ);CH;COOH and C;HsOH, it give N-Os,

SO, (CH;CO):%@&Q@[@SB&&\}%

2HNQO; + P,Os >
H:SO4 ok PzOs »
2CH;COOH + P,0s >
Acetic acid

C-H;0H + P,0s >
Ethyl alcohol

Give eight points to the similarities of;\(&()@(geh\‘)v\iﬂi\éﬁ‘i\ﬁ‘{ﬁr\ )

ViR

SRR o

N,Os + 2HPO;

SO: + 2HPO;

(CH;CO),0 + 2HPO;
Aceticanhydride

C;H, + 2HPO;

Ethane

\ (COTE

. MTN — 2008.RWP-2009.AJK. LHR-2015

Oxygen
. It is gas at ordinary temperature.
. Oxygen is sparingly soluble in water
. It is paramagnetic in nature
. It does not react with acids.
. It does not react with water.

oW —

™

. It does not react with alkaljs,,
VNN RN

7. Oxygen helps in combustion.

8. It shows maximum -2 oxidation state.

“H,S04” is a very good dehydrating agent.
Reactions as a dehydrating agent:

Sulphur
1. It is solid at ordinary temperature.

2. Sulphur is not soluble in water.
3. It is diamagnetic in nature.
4. It is readily oxidized by conc. Sulphuric acid or nitric acid
5. When steam is passed through boiling sulphur, a little
hydrogen sulphide andsulphur dioxide are formed.
Gl renets with alkali solution and forms sulphides and
Thiosulphates.
7. Sulphur is itself combustible.
8. It shows oxidation states of -2 , +2 , +4 and +6

“ Give four examples. LHR — 2008.DGK, SGD-2015

H.SO4has a great affinity for water, so it acts as dehydrating agent and eliminates water from different

compounds. T
(1) With oxalic acid it forms C({iéﬂ{?{—(\s\gi_\\'\\\\w‘é':‘-”i\ EO
H il SRR
i . >+ CO +H,0

COOH
(ii) With formic acid, CO is formed.

HCOOH —concH2808 o CO +H,0
(111) With ethyl alcohol it forms ethylene or ethane. .

cone.H2804
20 T 2H4 +H; N
C:HOH 100 oC CaHs H_MO e, OO
SRS SN e
(iv) With woo r“\ifh\g\ék\'hﬁd starch it form carbon and water.
hﬂw EN

Cﬁleﬁﬁf\\lJ\ ¥ conc. H2504 > 6C +6H30

Ci2 H»Oy, KoREIHAE0a » 12C+ 11H,0O

(CeH1005), _ cone 2804 o 6nC + 5nH,0

Sl AR R

e (s SRR
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Q.18
Ans:
contact

Q.19
Ans:

Q.20
Ans:

Q.21
Ans:

Contineu.......... plo..ea..

Write contact process for the manufacturing of sulphunc fjcxd\ CORETR

(i) Contact process is bcti\e{ lhaq\\{eaﬁt chamber process for manufacturing of H.SO, because in
RV <

process 100% H>S0, is obtained in this process. SO; is dissolved in conc. H,SO4 which forms

oleum. Oleum on desired changes to H,SO,.

SO; + H.SOy ———» H,S5,0,

H.S8,0,+H,O0 ———» 2H,S0,

(ii) Solid catalyst V,0sis used and there is no chance of nitrogen oxic\l\e impurities.
OONN
W\\m\\\\\\\\\\ jE = .
Give the reaction@@ﬂfw&lﬁ@@}‘—{vi\tﬁ\\ (b bxahc acid (ii) Starch (iii) Sulphur (iv) H,S RWP-2008
(1) Oxalic Acid:
COOH
—eaHB ey + CO +H,0
COOH

(ii) Starch
(CeH19Os)n conc. H2804 —+» 6nC + 5anQ_\ o ST
AR f.~\V'z"\‘\(,i\;\\\f\k.\\fi\\\f_f SN
(iii) Sulphur NNNNNN]H\\\\_\_\\\\\ AN
S+2H,S0; = *380,+2H.0

(iv) H,S
H,S +H,SOy, ————» S+S80;5 +2H,0

Give reactions of H.SO, as an acid. RWP — 2015.DGK,,HR-2018
Il; It reacts with alkalis to form salt and water.

H-SO,+ NaOH —»> NaHSQ. HQx

NaHSO: + NaOH oo\ YNaSO; + H,0
2. Reactio 'oﬁ%&é\ﬁ}l\d hydrogen carbonates.

N33C03 3804 ———NEISO4 53 2H30+C03

ZNBHCO'; + HQSO4 _— Na;SO4 + 2H20 +C02
3. Reaction with some salt.

2NaCl + H2S0y > Na,SO, + 2HCI

2KNO; +H,S04 » K>S0, + 2HNO;
Describe the chemistry of the industrial preparation of sulphuric acid from sulphur by the contact process.
Manufacture of sulphuric acid. COTR
Sulphuric acid is being manufactured qgm;\negﬂl\y\kzy\cbﬁﬂactbrocess

Contact Process: .. . =1 . SRR

This method wa\sfﬁevhloped by Knietsch in Germany. Basically it involves the catalytic combination of
sulphur and oxygen to form SO-in the presence of V205 which acts as catalyst.

Followng process are involved during the manufacturing of sulphuric acid by contact process.

Principle of contact process:
SO, obtained by burning sulphur or iron pyrites is oxidized to SOj; in the presence of catalyst V205

B R
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The best yield W@-[(W"bé\\'\c)\bt\ained by using excess of oxygen or air and keeping the temperature

between

400-500 °C

SO, formed is absorbed in concentrated H,SO,4 and “Oleum” form can be converted to sulphuric acid of
any strength by mixing adequate quantity of water.

. ,kVQJ,\{,-C-;)\ \((\ N S ..p/;...........--.---..
NNJN] \.w\\,\,\ DS u

NI
Following steps are involved in the manufacture of sulphric acid by contact process.

a. Sulphur burner (Production of SO,),.
In sulphur burner , sulphur or iron pyrite is reacted in excess of air and SO, in formed.
S+0, —— _» SO,
4FeS; +110; ———» 2Fe-0, + 850, e SREER
b. Purifying unit of SOz NGNS KB
SO, is p@%’gf@fgfmm impurities fike dust and arsenic oxide, be avoid poisoning of the catalyst
purifying unit consists of the following parts.

1. Dust Chamber:

Steam is injected tto remove dust particles from the gases.
ii. Cooling pipes:

The gases are passed through lead pipes to cool them to 100 °C
iii. Scrubbers: . ORER

The cooled gases are ,\A{gSI&L\e\QVb\y\(aL\Spm\B}i\ij%éféﬁ'as SO is not soluble in water at high
et

, <
temperature. NG AW\

1v. Drying Tower:
The moisture of gases is gases is removed by concentrated H.SO;, trickling down through the

coke
filled in this tower.
V. Arsenic Purifier:
Arsenic oxide is then removed by passing the gases through a chamber provided with shelves
packet with freshly prepared Ferric hydroxide Fe(OH)s.
Vi. Testing box: _ e, OO
In this box, a beamhg&\lig\l{t\\\i\&;@xq@m&@\vldiﬁ indicates the presence or absence of solid
particles SRINATYN AR

if solid particles are present, the gases are sent back for further purification.

c. Contact chamber:
Pre-heated gases at 400 -500 °C are passed through vertical iron columns packed with the catalyst
V,0s. How SO, is oxidized to SOs.
The reaction is highly exothermic so no heating is required when the reaction is started.

d.  Absorption Unit: e OO
The SO obtained from the contatt tower'is disdolved in 98% H>S0s to form ‘oleum’ H,SOx. It
can be@ilut&d%ﬁ-lﬁ‘v}\dtef get any required concentration of sulphuric acid.

H,SO4 + SO, >  H.S,0,
H,SO, + H,O > 2H,S0,
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