Surface Chemistry ﬂ_
Bl Exercise-1

= Marked questions are recommended for Revision.

= fifed g Seem O ueE 2

PART -1 : SUBJECTIVE QUESTIONS
A1 - | ; fAYaTH® 999 (SUBJECTIVE QUESTIONS)

Section (A) : Adsorption

Tus (A) : 3fereyor

A-1.  Why adsorption is always exothermic ?
rfdrenyor gHen Hemadt i g ® ?

Ans. Adsorption is accompanied by decrease of randomness, i.e. this factor opposes the process, i.e. AS is
—ve. For the process to be spontaneous, AG must be —ve. Hence, according to eqn, AG = AH — TAS,
AG can be —ve only if AH is —ve.

rfdrenyor § Argfeedndr wH B ® fq I8 FRS UsHH &I ORIy R B (AS FUTHE Bl B) | UhH @
W B B U AG UG BIFT ARy, FHPRY & ATAR AG = AH — TAS, AG RUTHS T9 BT 9
AH FEOTTHS BT |

A-2.=» What is the difference between physical adsorption and chemisorption ?
i g IS Ao H R gdrsy ?
Ans. Difference between physical adsorption and chemical adsorption :

Physical Adsorption Chemical Adsorption
The forces between the adsorbate molecules and the The forces between the adsorbate molecules and the
adsorbent are weak van der Waal'’s forces. adsorbent are strong chemical forces.

Low heat of adsorption of the order of 20-40 kJ mol High heat of adsorption of the order 80-240 kJ mol-

Usually occurs at low temperature and decreases with | It occurs at high temperature decreases with

increasing temperature. increasing temperature.

It is reversible. Itis irreversible.

The extent of adsorption depends upon the ease of There is no correlation between extent of adsorption
liquefication of the gas. and the ease of liquefication of gas.

It is less specific in nature, all gases are adsorbed on
the surface of a solid to some extent adsorbent and
adsorbate molecules.

It is highly specific in nature and occurs only when
there is bond formation between extents.

It forms multimolecular layers. It forms mono-molecular layer.

gd.  Wifae ey don e SfRev & w76 o
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Surface Chemistry ﬂ_
A-3.  What are the factors which influence the adsorption of a gas on a solid ?

3 R A & AR B y91fad B a1l PRSP RT 8 7

Sol. (i) The nature of the gas (i.e. nature of the adsorbate). The easily liquefiable gases such as HCI,
NHs, Cl2 etc. are adsorbed more than the permanent gases such as Hz, N2 and Oz. The ease with
which a gas can be liquefied is primarily determined by its critical temperature. Higher the critical
temperature (T¢) of a gas, the more easily it will be liquefied and, therefore, more readily it will be
adsorbed on the solid.

Gas SOz CHa4 H2

Tc 330K 190 K 33K
(if) Nature of adsorbent. The extent of adsorption of a gas depends upon the nature of adsorbent.
Activated charcoal (i.e. activated carbon), metal oxides (silica gel and aluminium oxide) and clay can
adsorb gases which are easily liquified. Gases such as Hz, N2 and O2 are generally adsorbed on finely
divided transition metals Ni and Co.
(iii) Activation of adsorbent.
(a) Metallic adsorbents are activated by mechanical rubbing or by subjecting it to some chemical
reactions.
(b) To increase the adsorbing power of adsorbents, they are sub-divided into smaller pieces. As a
result, the surface area is increased and therefore, the adsorbing power increases.
(iv) Effect of temperature.
Mostly the process of adsorption is exothermic and the

reverse process or desorption is endothermic. If the
above equilibrium is subjected to increase in temperature,
then according to Le-Chaterlier’s principle, with increase X X
in temperature, the desorption will be favoured. Physical m m
adsorption decreases continuously with increase in

temperature whereas chemisorption increases initially,
shows a maximum in the curve and then it decreases
continuously.

The initial increase in chemisorption with increase in temperature is because of activation energy
required.

This is why the chemical adsorption is also known as “Activated adsorption”.

A graph between degree of adsorption (x/m) and temperature ‘t’ at a constant pressure of adsorbate
gas is known as adsorption isobar.

(v) Effect of pressure. The extent of adsorption of a gas per unit mass of adsorbent depends upon the
pressure of the gas. The variation of extent of adsorption expressed as x/m (where x is the mole of
adsorbate and m is the mass of the adsorbent) and the pressure is given as below. A graph between
the amount of adsorption and gas pressure keeping the temperature constant is called an adsorption
isotherm.

Temperature Temperature

It is clear from the figure that extent of adsorption (x/m) increases with  x/m —
pressure and becomes maximum corresponding to pressure Ps called I

equilibrium pressure. Since adsorption is a reversible process, the
desorption also takes place simultaneously. At this pressure (Ps) the
amount of gas adsorbed becomes equal to the amount of gas desorbed.

)

—>SsPpP P,

Figure-1
g (i) I A ugpfa @rRiAq ftrers it ggfd) : HCI, NHs, Cle 3@mfe mar & sfad 8 arell 19 Hz, N2 3R

Oz il W A1 ¥ e 1fdenfa Bt 8 | v N WRaar 9 gfdd 8t @ saa1 RuiRor smifas a3
BT 21 Th I &1 Hif~ae ara fa=n ifdie 8 a1l A9 A ¥ gfag 2t 3R o @ Ide iR dol ¥

TgHT AT B9 |
19 - S0, CHa H2
Hhifad dy : 330K 190 K 33K

(ii) SIforeiy® @ uHfy : vH T @ ANy @ A ¥y e @ ugfy W R well 2| afsa arerd
@fsra @A), arg ffeass (Rifae oa ik tgfafa sifearss) R a1 T4 & wRear | rferenfya
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Surface Chemistry ﬂ_

A-4.

Ans.

Ans.

A-5.

Ans.

AnNs.

A-6.

Ans.

PR FH B, o b A F TG BRI 21 Ha, N2 @21 O 9i*ft iRy #29 g A0 argaii S| Ni
AT Co TR AM=Ia: ARy &l 2 |

(i) TforeNy® @Y Afshaar -—

(a) aifcass srfereNys @1 e wdv a1 G IEHG IAfHa gR1 i e S & |

(b) 31Ny @) rftresy W qe™ @ foly g9 9gd B Hel H dfel WAl g | uRUIMEwY IS
A 9gdl & I 3a9 Irfdrendl e Y st

(iv) 9 BT F919 :

AU HT UhH SHwEdl e g | sAferg fawda wsew

faenyor ST B 51 Al SWId AR W d™ H gig
B SR B A A—unifey e & ogER aW H afg B i X
e fagieor €ren & | qoEE ¥ gfy & g N ey M m
H AR HH AW § 9 b e SAfeeiyer R H
LIEKIE| SIELIE}

ggdl B, O Ifeass @ U FRAT § IAT $HG UvAN -

TR &H 8Idl ST 2 |

AUAE | 9fg & 1Y IS ARV YR H g1 2, SHS HRY LIS ARBAT Holl 8, T8I BRI
2 5 e arferenyor o1 “afpaor arffrenyer’ «ff wer S R |

Jfrenyer W & S a9 R AR B AT (}m) TAT A9HE t S g i T SR Siferey
JASNTT FHEAT 2 |

(v) 1§ BT 99IG : AfEIYds & Ul SH18 gomE gRT 9 & Afrenyor & 9451 N & g™ W R #Ran
B SE qAT ARNTO H 7431 § gRaad (xm § Fad fHar S 8, S8l x AR &1 S el m
ASNYS BT GHAE ) BT % gRT ITAT T B | A I19 qAT AT &Y #7131 & §1 RE faa ar
W Uh IO FHAT IR HEAT ¢ |

fE—(1) @ W< 2 & @ & T ARor & A= (x/m) gl g T x/m —
T Ps @ GG SIOHAH B ST & O A1 I14 Heard o | Jfd Sferenyoy I
Th SohdUNT UshH ® 3fd: A—dre fasnyer Y gar 21 39 <@ (Ps) W
Afrenfa i @ w7, e ™ & 951 & R 8 ol g

—P P
Figure-1

What is an adsorption isotherm ?
GUGICICIEN IS

It represents the variation of the mass of the gas adsorbed per gram of the adsorbent with pressure at
constant temperature.

Ig Ueh Af¥=d dm wR, ufy o ity uerel g1 fienfya i &) 9131 Ud 919 B |1 AR Bl gl
=

What do you understand by activation of adsorbent ? How is it achieved ?

rferenye & AfhIor F T R FHIA ® 7 5 DY YT PR Fhd © 7

It means increasing the adsorption power of an adsorbent and is done by increasing the surface area of
the adsorbent by a suitable method.

SHP] AdAd JAMRTS BI AT &Hal B e 2 IR 30 vl Sugaa fafd gr1 srfdenyes & was
8B BT GG BR UK B Fhd 2 |

Which will be adsorbed more readily on the surface of charcoal and why— NHs or CO2 ?
NHz 312/ CO2 H $IF T & IR®I Bl Adg IR Afrenfdd grar & 9 .t ?

NHs has higher critical temperature than that of CO2, i.e. NHs is more easily liquefiable than CO:
because, NHs has greater intermolecular forces of attraction and hence will be adsorbed more readily.

/\
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Surface Chemistry ﬂ_
Ans. CO.¥ NHz &1 sif<ad dmg aifde grar 8 afq NHs, CO. @1 et mar | <fdd & Wi 81 NHs #
J=IRT 3MfPaeh ANV gt 3Nfddp B ¥ Ry NHz S Srferenfyd & Sl 2 |

A-7.=  In an Adsorption experiment a graph between log x/m versus log P was found to be linear with a slope
of 45° the intercept of the log x/m was found to be 0.3010. Calculate the amount of gas adsorbed per
gram of charcoal under a pressure of 0.6 bar.

TP SN FART § log x/m T log P & d1a Eiar M1 IRE &G gl 11, Raad! g 45° 8 @
log x /m T A:@US 0.3010 2| 0.6 bar & T W IRDBIA & A UM gRT ARG ™ a1 A0

YR&ferd HIFTY |
Ans. 1.2
Sol. According to frendulish equation X = K x pin
m

log X - 1Iog P +log K
m n
Compare with straight line equation
1 =tan45°;n=1
n
Intercept log K=0.3010
K=2

Put the value of K, P & n in freundlich equation X —kxpin=2x (0.6)t=1.2.
m
TA.  BUSRr SHERY B SFER ~ = K x PUn
m

IogizllogPHogK
m n
TR NG FHIBROT B MR W

1 =tan45°;n=1
n
IESHCEK] log K =0.3010
K=2

BUsfora WHET F K, Pand A T@Y W X =K x PUn=2 x (0.6) = 1.2.
m

A-8.w 1 gm of charcoal adsorbs 100 mL of 0.5 M CH3COOH to form mono layer and there by the molarity of
CH3COOH reduces to 0.49 M. Calculate the surface area of the charcoal adsorbed by each molecule of
CHsCOOH. Surface area of charcoal = 3.01 x 102 m?/g.

1 M IRPIAYGE WRd 991 & g 0.5 M CHsCOOH &1 100 ml Jifa=nfid &=ar g den gaferg
CH3COOH &1 HieRdl &4 Bk 0.49 M I8 Sl 8| CHsCOOH & U 377] gRT IfAeNfyd =Repral &1
I &% URG e BHIVIY | RIS BT O &% = 3.01 x 102 m/g.
Ans. 5x1019m?
Sol. 100 ml of 0.5 CH3COOH contains = 0.05 mole
After adsorption, CHsCOOH present = 0.049 mole
Acetic acid adsorbed by 1 gm charcoal = 0.05 — 0.049 = 0.001 mole = 6.023 x 102° molecule
Surface area of 1 gm charcoal = 3.01 x 102
Surface area of charcoal adsorbed by each molecule = 3.01 x 102 /6.023 x 1020=5 x 107*°* m?2,

gd. 100 ml, 0.5 CHsCOOH # IuRerd & = 0.05 #rd
MY & g CHsCOOH SURerd Aret = 0.049 AT
19 IRSTA R ARG TRIfe®d 3 = 0.05 — 0.049 = 0.001 Al = 6.023 x 102037]
1 9™ ARG BT el &b = 3.01 x 102
TS Y] §RT IMERNNT IRBIA P ATl &% = 3.01 x 102/ 6.023 x 102°=5 x 10719 m?,
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A-9.

Ans.

What role does adsorption play in heterogeneous catalysis ?

favArT ISR H AT HT T HEd 7 ?

In heterogeneous catalysis, generally the reactants are gaseous where as catalyst is a solid. The
reactant molecules are adsorbed on the surface of the catalyst. As a result, the concentration of the
reactant molecules on the surface increases and hence the rate of reaction increases.

ARG RATH SERY 7 fhaeRe 1 9 SOR$ o B ol heRe Y SSRG P AaE W
JfNT & I & | IRUTHERY, WA W AR Y] & diwsdal 9¢ W § sHfe Affhar @ &)
ggdl B |

A-10.= How many grams of gas would be adsorbed per gram of a substance at 8 atm by assuming Freundlich

Ans.

Sol.

A-11.

Ans.

Sol.

adsorption isotherm.

X = kpt/n and k =102 atm-13 & n=3.
m
8 atm WX fra 3 9 Afdenfya el wusfera (Freundlich) Hardt arferenyor AR |
X - kp¥/n e k =102 atm-13 qer n=3.
m

0.02 g

X =102x81=002g

m

10 mg of an adsorbate gets adsorbed on a surface. This causes the release of 3J of heat at constant
pressure and at 27°C. [Molar mass of adsorbate = 100 g/mol].

(I) Find AHadsorption.

(if) Argue whether the adsorption is physical or chemical ?

(iii) If 20 mg of adsorbate is adsorbed at temperature To. Then compare To and 27°C :

10 mg 31N T U= WX RN B 21 39 RO 27°C dl U9 q@ W 3 J FET o B 2|
[erfereisT &7 AleR S| = 100 g/mol]

(i) AHafreie STCT BT |

(ii) ==t HIRY 5 Afereyor 59 geR &1 8 - Wifde qun mafe ?

(iii) T & T To Y TR 20 mg AT JRNMT Bl 2 | TG To AA 27°C B FA-T DITOIQ

To < 27°C

10

mol = — x 103 =10"*; AHads = =30 kJ.
100

0—4

From AH, Adsorption is physical. Hence, the amount of substance adsorb will decrease with
temperature.Therefore, To < 27°C.

At = 20 x 10-9 = 10 ; AHass = — = 30 kJ.
100 10

AH 9, 3rferemyer ifae rfereiyor & | srufq uaTel &1 Afenfyd A= a9 & @i g | $9fery, To < 27°C.

Section (B) : Catalysis

GUE (B) : SR
B-1.  Give two examples of heterogeneous catalysis.
fowArl SARY & Q7 IR QY|
Ans. (i) Mfg. of NHz (Haber's process) — using iron as catalyst
(i) Mfg. of H2SO4 — using platinised asbestos or V20s as catalyst.
(i) NHs &1 707 (9% UshH) — TTIRA &1 SIRP & wU H YJad IR
(ii) H2S04 &1 frafor — i i Tavei™ J12ral V205 $1 SRS & w0 H Y R
B-2. Identify the correct order of steps in hetereogeneous catalysis.

(i) Adsorption of reactant molecules on the surface of the catalyst.

(ii) Diffusion of reactant to the surface of the catalyst.

(iii) Formation of reactions product on the catalyst surface.

(iv) Diffusion of reactions product from the catalyst surface or desorption.
(v) Formation of activated intermediate.

/\
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Surface Chemistry ﬂ—
fayAll SR & wHA H Rl BT FEl HH falkey -
(i) SO P Ad8 W AMBRS 379 BT ARTOT
(i) SIRF B FAaE W AMBRS BT AR
(iii) SOR® Fdg W JAWfhar Swg F1 i
(iv) SRS Fag A SIMAfhaT I BT fIAR0T A ey |
(v) fra Aeaet &1 fAmfor

Sol. (i) = (i) = (v) — (i) = (iv)

Section (C) : Classification and Preparation of Colloid

U (C) : PIelss H TPV T4 S99 a7 @ fafdy

C-1. How are the colloidal solutions classified, on the basis of physical states of the dispersed phase and
dispersion medium ?
gRfeTa grawen d gR&qvl AIegH P Aifdd faRe & MUR W Bidigs! [dorae &1 &9 JdR I auiigd
fooar T 8 ?

Ans. On the bases of physical state of D.P. and D.M. colloidal solution may be divided into eight system.

Table : Type of Colloidal Systems

DP DM Type of colloid Examples

Solid | Solid Solid Sol Some coloured glasses and gem stones
Solid | Liquid | Sol Paints, cell fluids

Solid | Gas Aerosol Smoke, dust

Liquid | Solid Gel Cheese, butter, jellies

Liguid | Liguid | Emulsion Milk, hair cream

Liquid | Gas Liguid Aerosol Fog, mist, cloud, insecticide sprays

Gas Solid Solid Sol Pumice stone, foam rubber

Gas Liquid | Foam Froath, whipped cream, soap lather.

gl gRfeTa wraven Td gRergor diegs &1 Wifde faven & MYR W = 4 9I | dfer T R |
IR : PIAES T3 P PR

ufRféra yreven | Reuer AT | Bicifzs @ PR | SRRV

3 o 3/ wfd §B I 34, A1 I

CIkS] ECl LIS U, BRI T

CIkS] ™ IR g, o

a o 3 (gel) AR, HaREH, Sieft

EE) EE| BID K Y, TR B

EE k| afdd GRIdTe BT}, g4, G, BICARID B [FSHId

K| o 31 wfd T R, §RT aTell a”

™ EC) Eul ST aTell 1, |G BT 30T
C-2.  Explain the following terms with suitable examples.

(a) Gel (b) Liquid Aerosol (c) Hydrosol

frrforaa @1 Suyad IERVN Aied AHSEY

(a) S OECRNEIN] OEESLNIG

Ans. (a) Gel — a colloidal dispersion of a liquid in a soild, e.g., butter

(b) Liquid aerosol — a colloidal dispersion of a liquid in a gas, e.g., fog

(c) Hydrosol — a colloidal sol of a solid in water as the dispersion medium, e.g, starch sol or gold sol.
Ans. (@) Sid—U® 4 &1 319 H Dldlgs! IRIT A AaRa

(b) & WRile— U& &d &1 I H Pldrge! IRAT JAA—PBIexT

(c) TISMNA— T H S &1 Blailgs! Afd s ST gReqvr A 81 S erd Afel s1ear vl sdfel

C-3.» How are associated colloids different from multimolecular and macromolecular colloids ?
HRG Pldiiss, IgMad Td ggaalltad didiss 4 fda yaR =1 2 ?

Ans. Associated colloids are formed by electrolytes so that they are dissociated into ions and these ions
associate together to form ionic micelles whose size lies in the colloidal range, e.g. soaps.
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Multimolecular colloids—formed by the aggregation of a large number of simple molecules.
Macromolecular colloids — due to large size of the molecules themselves.

Ans. IR Prdfss, fgd suacy I a0 § 99 & T oM § < 9 B R I oA e fAdex
IMAfTE e I ® RTaT MR BIalss! RN & <A BT 8 S |19 |
IgANMVId BIdilss &1 T 980 AR AR Ul & g | 8l |
JERATMNVIS PIeilss — I Y & U 3T § IS ABR B HRY 74 © |

C-4.  Give one example of multimolecular and macromolecular colloids.
JEAVID Bicilss d g8a 3NMMVadh Pleligs & Ybh—Ydb I&IsRYl I |
Ans.  Multimolecular — Ss
Macromolecular — starch
Ans. Elg%ﬂfﬁa'cﬁ —Ss
g8g aMfgsd —
C-5. Describe a method each for the preparation of sols of sulphur and platinum in water
AP Yd wifeTd &I STl § A g9 &I U A qarsy |
Ans.  Sol of sulphur — oxidation method or by exchange of solvent.
Sol of platinum — Bredig's electro—disintegration method.

Ans. oW I Afa—ifediarer Y grr ar foares fafvaa fafy g
ICIH ®1 dfd — s & faga fawed Ay gr

Section (D) : Purification and Properties of Colloid
@ug (D) : DIdilgs BT YGHIoT (9 SIbI 9 o fafdy

D-1.= Explain the following terms :

(a) Peptization (b) Electrophoresis

(c) Dialysis (d) Brownian movement
f=iferRad &1 |HsISY

(a) TETHRT (b) 9T BT HAAA

(c) 3rare COEISEEERIG]

Ans. (a) Peptization: The term has originated from the digestion of proteins by the enzyme pepsin.
Peptization may be defined as (the process of converting a precipitate into colloidal sol by shaking it
with dispersion medium in the presence of a small amount of electrolyte). The electrolyte used for this
purpose is called peptizing agent. This method is applied, generally, to convert a freshly prepared
precipitate into a colloidal sol. During peptization, the precipitate adsorbs one of the ions of the
electrolyte on its surface. The ion adsorbed on the surface is common either with the anion or cation of
the electrolyte. This causes the development of positive or negative charge on precipitates which
ultimately break up into smaller particles having the dimensions of colloids.

peptizing agent

Colloidal particle

ppt.
(b) Electrical Properties (Electrophoresis) : The particles of the colloids are electrically charged and
carry positive or negative charge. The dispersion medium has an equal and opposite charge making
the system neutral as a whole. Due to similar nature of the charge carried by the particles, they repel
each other and do not combine to form bigger particles. That is why, a sol is stable and particles do not

settle down. Arsenious sulphide, gold, silver and + =

platinum particles in their respective colloidal sols Electrode
are negatively charged while particles of ferric Coagulated sol
hydroxide, aluminium hydroxide are positively particles
charged. The existence of the electric charge is

shown by the phenomenon of electrophoresis. It

involves the 'movement of colloidal particles

As,S, sol
(negatively charged)
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either towards the cathode or anode, under the (Fig. : A set up for electrophoresis.)
influence of the electric field'. The apparatus

used for electrophoresis as shown in fig.

The colloidal solution is placed in a U-tube fitted with platinum electrodes. On passing an electric
current, the charged colloidal particles move towards the oppositely charged electrode. Thus, if arsenic
sulphide sol is taken in the U-tube, in which negatively charge particle of arsenic sulphide move
towards the anode.

*Earlier this process was called cataphoresis because most of the colloidal sols studied at that time
were positively charged and moved towards cathode.

(c) Dialysis : It is a process of removing a dissolved substance from a colloidal solution by means
diffusion through suitable membrane. Since particles in true solution (ions or smaller molecules) can
pass through animal membrane or parchment paper or cellophane sheet but colloidal particle do not,
the appratus used for this purpose is called Dialyser.

A bag of suitable membrane containing the colloidal solutions is suspended in a vessel through which
fresh water continously flow. The molecules and ions (crystalloids) diffuse through membrane into the
outer water & pure colloidal solution is left behind.

(d) Mechanical Properties :

Brownian movement: Robert Brown, a botanist, discovered in 1827 that
pollen grains placed in water do not remain at rest but move about
continuously and randomly. Later on, this phenomenon was observed in case
of colloidal particles when they were seen under an ultramicroscope. The Y
particles were seen to be in constant zig-zag motion as shown in fig. This zig-
zag motion is called Brownian movement

Figure
Brownian movement

T (a) U TR AR WEH B UEH B fold MaId YrorgH uftad | form T 2 | UiaRY 9 UBR
o faar S Aear @ fagdsiuecey @1 sred AE1 @1 SR # o/@ey ®1 didigs! Al d gRafid
FRAT UEIHRO HEATl 2| 39 FR & Iy ST § oM dren fagld—evecy UEHRS deddl & | I8
fafy AT Ud TS 99 @8 B Plddise! Afd H 98 B oIy BH A ol Sl 8 |
UEIGRY B QR AT JU FIg W g TSI b VS GHIRE DI ARG HRem 2| FAg W
AfMAT e, Iga SUucy & FORHE & A g B IWAMT & Bl B | THD HRU AEEY W
gATH® IT UMD I Iq~1 Bl § Sl Plelige! [THGHR BIC PO A A=< T Sl & |

BIAZE HU
3raery

(b) faega o1 (R =)

PIdrsel Hul fagld MR B 8 TN 39 W gAS 1 FKUMHAS A BIAT 8 | TRATYV 71ead R FAN
T fudid ofae 81 & $RY YUl ®U ¥ FeR P STRIM R Id 2| B WR IURT IMMIY Bl FHH
Ugfl & BRI I TH—gER B YIS SR & T FIad eI I B 781 9914 o | $9farg, wwa

W B ® 9 ®U ™ q8 §8d B S™fa™ g

Iehlgs, 1, il 9 ©ifedd HU1 S9d hldigs! drd d socts
FUTIRG &4 8, wafs BRe eRsiadss, Yogmtad NN

TESAAES @ FU gAERME B B fag@a emaw @ o As,S, et
SuRefa 1 fag ®o1 dere @ aRee ¥ yalia fea (o)

S B S U9E | 9T & @ SuRefd § dreigs!
FUN HT beATS I TArS B IR AMHE 8 2| fagd
HY e H Ugad IUBRl orm H yalid § — (for : faga ®o1 Waem & fom)
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Surface Chemistry ﬂ—
wfeT gaagle gad U-STeR &) Tl § dleiizs! foad &1 w@r o 21 fRga o)1 gafa &9 w®
ARG PIciize! BUT AT JANG sl B MR T B B | 314 Il I Achrss Ifd b U-
PR BT Tl | form SI1dr 8, A $HD HUI TATS I 3R 7fd B © |
*qd H 9 g9 HIed (cataphoresis) 8 WA AT Fifdh S FHI J&A fHT T fIHaR draiigel
Al gl 810 & qn e & MR S o |
(c) omdied : I8 3fd freeh # A faaRy g1 Prdfse! fAedd 4 g1 8¢ usref &1 g<M &1 A & | Yo
RS faead (MaF 1@l BTl o) § $H Sy 3ieell AAdl Uref YR Al Jalima ofiec 4 4
faRa B wad & AfeT Pz U1 781, $9 LT & foly Ugad fran T SUSRYT IUIEd HEA 2 |
IuYgadd fereell &1 T o7, S Pldlss! f[dadd gad Bl 8, B U Mo d Fafad &= i ofd @
AR yarfed fHar Sirar 21 SRl a emaAl (fhvear) @1 el # 9 I 9o ¥ fawRa fean man €
TN g Pleiigel g AY I8 e 2 |
(d) IfEE T . gafas e g | 1827 ¥ Wion & S § S U
WRETHUT faRTH e W T8 I8, WY AFARYT WY W TAT AR A B
T B 9] #, PreAzS wUl # I uReedr @l T8 w9 8= sfigeeet @
I TWT | B Pl AR CEI—Hel (zig-zag) A H @1 T o4 fH !
foa § e a1 B 39 -9 (zig-zag) A B IS WIfa FET S 2

(e — s a= w1fd)

D-2.  Why the sun looks red at the time of setting ?
AR B 9T G ol Hi g <ar g |

Ans. At the time of settings, the sun is at the horizon. The light emitted by the sun has to travel a longer
distance through the atmosphere. As a result, blue part of the light is scattered away by the dust
particles in the atmosphere. Hence, the red part is visible.

Ans. I @ wwa, g &fow v W g ® e @ @1 ety argaved § e gt a9 aRar 2
qgAvSH H IURT g PV gRT BRI & ol BRI &1 oI 8 Sl & o ad B 8 s

a1 B

D-3.= Why is osmotic pressure of a colloidal solution less than that of true solution ?
Dldrgs! fIaad &1 W g9 ardfad faaaq 9 &9 &1 8iar 8 ?

Sol. Because colloidal solutions being bigger aggregate of a large number of molecule, the effective number
of particles in colloidal solution is relative much smaller.

Ans. Hife Pidizs! f[AeaE, 980 AR (B & WRER THF B A I7a1 8, o dleiss! [{agd § son 3
U H&R WS WU ¥ 9gd W Bl 2 |

Section (E) : Coagulation, Protection And application of colloid

QU (E) : T, &V U9 Dlaiigs & FIANT

E-1. Which one of the following electrolytes is most effective for the coagulation of Fe(OH)s sol and why ?
NaCl, Na2S0O4, NazPOa.
NaCl, NazSOs, NasPOs # & ®I9a1 fag[d suacd, Fe(OH)s Ofd &1 Whad e YWl ®d F HN
i ?

Ans. According to Hardy-schulze rule, greater the charge on the oppositely charged ion of the electrolyte
added, more effective it is in bringing about coagulation. Hence NasPOa4 (PO4-3) is most effective.

Ans. ERI-gl FH & ogaR, MaR MU g svacy # fAuRd R smael w faen aftre smaer 8,
THEA I B If¥E ywrdy B, sy NasPO4 (PO4~S) 1fdrds grdt 8 |

E-2.w  What do you understand by "isoelectric point" of a colloid ?
Bdlss & FHfavad faeg A M9 a1 |He & ?

Ans. Isoelectric point : The H* concentration at which the colloidal particles have no charge is known as the
isoelectric point. At this point stability of colloidal particles becomes very less & do not move under
influence of electric field.
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Surface Chemistry ﬂ_

Bal.

E-3.=

Ans.

E-4.

Ans.

FAfvE fAg : H |rsar ORT PIdigs! S0 R Pl MMTY 81 8 Fafavd g Feam g1 59 g W
HIAISS! HUI B AT q8d HH 81 WAl & qA1 9gd &7 S J9d § T T8 Bl & |

Rivers form delta on meeting with ocean, why ?

T W9 AR 9 e € @1 Seer &1 At et g, @i ?

Formation of deltas : The river water contains colloidal particles of sand and clay which carry
negative charge. The sea water contains +ve ions such as Na*, Mg?*, Ca?*, etc. As the river water
meets sea water, these ions discharge the sand or clay particle which are precipitated in the form of
delta.

Sl 1 iy 98 & S 9 g 9 Y9 & ROl drarse U e ' e 9t @ § o Sl 2
4 9§ Nat, Mg2*, Ca?*, ST O g919e BId 2| S & 7al &1 ofd, Ws) ofdd 9 fJeran §
FORMIRK Brdlgs! HU1 FRERK 8 Seel @ ©U H @efid 8 9 2|

Artificial rain is made by spraying salt over clouds, why ?

95l R A9 B f5sd R R a9l P Al & w®i 2

Artificial rain : Cloud consists of charged particle of water dispersed in air. Rain is caused by
aggregation of these minute particles. Artificial rain can be done by throwing electrified sand of Agl from
aeroplanes, colloidal H20 particle present in cloud will get coagulated by these sand or Agl particles to
form bigger water drops causing rain.

FH a9l : qga # 9 § Ta B IR w1 SuRed BT B | 39 Ged PO B EIUH B HRUT qIRE
BRI 2| B a9 & g 59 5918 SIEe ¥ IAMARE X0 & 9 A1 Agl B RAM B AR © Al a|d H
SURT T & AR PIdlsel HU Thivad 8 O $I eI—F8] &l @ w7 4 R O 8| 39 BRO
Iyl B 2

Section (F) : Emulsion and Gel
Qus (F) : UTa den S

F-1.

Ans.

F-2.m

Ans.

Ans.

F-3.

AnNs.
Ans.

Ans.
Ans.

Name two demulsifier.

3 furafieR®! & 79 qa1=y |
Alcohol, phenol. (TemrEle, fihere)

What is the difference between sols and emulsions.

Al 9 U | T AR © 7

(i) Sols are dispersions of solids in liquids while emulsions are dispersions of liquids in liquids.
(ii) Sols are quite stable wheres as emulsions are less stable.

(i) I 319 &1 59 # uRergor § Siafds ura¥ &9 &1 g9 # gReqor 2 |
(ii) AT %l & Safs UM &H IR 2

What is demulsification ?
fauraefiameor @=m 8 2
The process of separation of the constituent liquids of an emulsion is called demulsification.

9§ IR AaFdl Tal BT YAF B B YA B AURRAGT HEd B |

What is phase inversion in emulsion ?

R H gTaRen yfierH e a1 g g ?

Changing of W/O emulsion to O/W emulsion and vise-versa is known as phase inversion.
IrRF W/O &1 argd O/W # gRad (gaT faudid ) uraxen ufiraliod s 2 |

PART -1l : ONLY ONE OPTION CORRECT TYPE

N - |l : B (P Hal fdded UHR (ONLY ONE OPTION CORRECT TYPE)

Section (A) : Adsorption
U (A) : Iferagor

A-1.

Which of the following statements about chemisorption is not applicable?
(A) It involves chemical forces between adsorbent and absorbate

/\
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Surface Chemistry ﬂ_

(B) ltis irreversible in nature
(C) It involves high heat of adsorption
(D*) It does not require activation energy
e TNy & wed # e § 9 i wUE an 8l g g ?
(A) ey dor rfdesy & S Irafe 9o @ 2
(B) I8 uHfa # rgehAi B B |
(C) TE AT B ST HHT @ § |
(D*) 398 Afhavr Fofl B Arawahar &1 el B |
Sol.  Activation energy is required for chemical adsorption.

Bl IR SNy & foru Afthaer Hoil & sravgear Bidl 2 |

A-2.= Following is the variation of physical adsorption with temperature:

O] (8% & @é/f\\ (R
T— _ T— T—> T—>
AAE & et Ao ity # gRads = @
® E ®) E © % N © E
T—» T—» T—» T—»
Sol. As temperature increases, physical adsorption decreases because physical adsorption is exothermic

and reversible process.

gl S B 919 gl ®, difie sifSenyer e War 8, ®ife Wifde ftrenyer te Suerd den Sehaeia ufshan
B B

A-3.=. Adsorption is the phenomenon in which a substance:
(A*) accumulates on the surface of the other substance
(B) goes into the body of the other substances
(C) remains close to the other substance
(D) none of these

rfergier g uReed § R ve garef

(A*) TR U1} B Ad8 W $HeT BT B | (B) TR Ut & Wl WNT H AT B |
(C) TR Uerd & oI &l 2 | (D) SWRIad § & PIg &
Sol.  Accumulation of substance on the surface of the other substance is known as adsorption.

B, P o ugref & Id8 W TP yrf & UHABROT BT AR HEd B |

A-4»  Finely divided catalyst has greater surface area and has greater catalytic activity than the compact
solid. If a total surface area of 6291456 cm? is required for adsorption in a catalysed gaseous reaction,
then how many splits should be made to a cube of exactly 1 cm in length to achieve required surface
area. (Given : One split of a cube gives eight cubes of same size)

! AR I Y T IARS P YOI &% AND Bl & AT SRS Alhaar Ao S DI Ul
I B 21 o SoRa R Afifhar § 6291456 cm? &1 o IO I U A @ fg 1cm
TS B A B fhad g H ded uSI (AT U_E T B AW | FHM MBPR B 8% ¥9 99 OR))
TS AMILTH ST SAHA YT & T |

(A) 60 (B) 80 (C*) 20 (D) 22

Sol.  Total surface area of eight cubes = 8 x 6 x (%x%]

Apply the formula
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Surface Chemistry ﬂ_

A-5.m

Sol.

A-6.

Sol.

A-7.

2n
Surface area on n split of a cube = 8" x 6 x (%)

1 2n
6291456 = 8" x 6 x (Ej

maﬂiwagaqﬁwaW:SxGx[%x%j
%A B IIHR IR
Waﬂﬁmﬁnﬂﬁwq@ﬂaﬁmzsnxex(%y

1 2n
6291456 = 8" x 6 x (E)

Volume of N2 at NTP required to form a mono layer on the surface of iron catalyst is 8.15 ml/gram of
the adsorbent. What will be the surface area of the adsorbent per gram if each nitrogen molecule
occupies 16 x 10722 m2,
NTP W 3MRA SARG & Jdg W Udhd WRd 999 & forg, ufd wm efdenys & o N2 &1 8.15 ml
AT 3MaeID B | ARMYS HT IO &b a1 81 e YD ASgIoH (Y 16 x 10722 m2 AR
o B |
(A) 16 x 1016 cm? (B*) 0.35 m?/g (C) 39 m?/g (D) 22400 cm?
The volume of N2 at STP required to cover the iron surface with monolayer = 8.15 ml g
Area occupied by single molecule = 16 x 10-18 cm?
22400 ml of N2 at STP contains = Na molecule of N2
8.15 covvvveeerere. = 815XN, 5 19 x 10% molecule of N
22400
Area occupied by 2.19 x 10%° molecule of N2 =2.19 x 1020 x 16 x 10718 cm? = 35.06 x 102 cm?
surface area of the iron adsorbed = 0.35 m? g*
Volume covered by the N, molecule x N, x Area occupied by single molcule
22400
UHd IRd & A1 ATIRA B T8 B Bk & foly STP IR N2 BT 3M9eIH AMId= = 8.15 ml g2
T&Hhdl 39 §RT BRT T &F%d = 16 x 10718 cm?
22400 ml STP @R N2 & 22400 ml = N2 & Na 317
8.15 coovvvveeeerre = 815N, 5 19 x 1020 No B a1
22400
N2 & 2.19 x 10%° 39 §RT BRT T &F%d = 2.19 x 1020 x 16 x 1018 cm? = 35.06 x 102 cm?
IMRA & gRT AT fFar T g7 &%t = 0.35 m2 gt

N, 319 §RT BRT 7 3T x N, x Udel 3T §RT BRI 1T &>Thd

In short A =

e H A=

22400
There is desorption of physical adsorption when :
(A*) temperature is increased (B) temperature is decreased
(C) pressure is increased (D) concentration is increased
Hifors fdreyer &1 feiyor gar g o9
(A*) AT # gfg Bl 2| (B) a9 # HHY B 2|
(C)sm@ ¥ gfg Bl 2| (D) &r=ar ¥ gig B 2|

Physical adsorption decreases as temperature increases.

Aifde PNy 99 96 W gedl 2|

The rate of chemisorption :
(A) decreases with increase of pressure (B*) increases with increase of pressure
(C) is independent of pressure (D) is independent of temperature
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Surface Chemistry ﬂ_

Sol.

A-8.

Sol.

IS SFfSEyer @ <
(A) T/ & gfg & AT HH BN B | (B*) T19 @ gfg & |1y gt B |
(C) T A wd= <&l B (D) 919 ¥ wWdd B B |

On increasing pressure more molecule will into contact with the surface of solid adsorbent.

3@ 9o W, A 377] ST RIS B FHD H MM |

Softening of hard water is done using sodium aluminium silicate (zeolite). This causes :
(A*) adsorption of Ca?* and Mg?* ions of hard water replacing Na* ions.
(B) adsorption of Ca?* and Mg?* ions of hard water replacing Al®* ions
(C) both (A) and (B)
(D) none of these
FOR T B AIfsd ggfatrm Riferde (Rieliemse) g1 95 fan Siran § | 39&1 RO B |
(A*) BBR STl @ Ca?* qAT Mg2* I &1 AT HRS, MY B Na* gR1 faxvenfia foan Sman &
(B) AR 3 gIRT faenfid &R B8R STal & Ca?* a1 Mg2* &1 TRy &R
(C) (A) e (B) &I
(D) SWRIFd § A HIg &
Softening of hard water : lon exchange resins used for softening of hard water is based upon
selective and competitive adsorption of ions on resins.
Na2Z + Ca*?—— CaZ + 2 Na*
The organic polymers containing groups like —COOH, —SOsH and —NH: etc. possess the property of
selective adsorption of ions from solution. These are quite useful in the softening of water.
FOR T B GG . HOR ol & gAY & oIy TYad A fafm ¥ W@ R e & T
oI Sfem ey R amenRa Bl 2 |
NazZ + Ca*?— CaZ + 2 Na*

PP ggaAd —COOH, —SOsH Tl —NH, s S WE v & Sl s 9 Al & au-cd
JATARMYOT BT T G 8 | I8 ST DI Jg B H PIB] AMGID B4 © |

Section (B) : Catalysis
@uE (B) : SARI

B-1.

Sol.

B-2.»=

Sol.

Which one is false in the following statement ?

(A) A catalyst is specific in its action

(B) A very small amount of the catalyst can alter the rate of a reaction.

(C) The number of free valencies on the surface of the catalyst increases on sub-division
(D*) Ni is used as a catalyst in the manufacture of ammonia

71 ®od # HIF9T Tad © ?

(A) Th SRS fbar # fafdre gram €1

(B) SOR® &I Igd ATS! Al ATH] T AMHAT B & B gRafid HR Faell © |
(C) 3T Ao HR7 R SRS I Fd8 W Jad FAIdhd] & A& gl © |
(D*) i & fomfor § SARS & WU H Ni BT Ugad Hd 2 |

Finely divided iron is used as catalyst in manufacture of NHa.

AR JIMRA BT SUART I fFmior § SRS @1 A fvar sran 2|

A catalyst increases rate of reaction by :

(A) Decreasing enthalpy (B) Decreasing internal energy
(C*) Decreasing activation energy (D) Increasing activation energy
TP ARG 4 gRT AfAfhan & R dorar © -

(A) TIA FH D (B) IMAR® Holl HH B

(C*) AfpavT SHott HH BB (D) |Afhgvr &Il qeTdhR

Catalyst provides new path to the chemical reaction which has lower value of activation energy.
Reactant and product will not be affected, so there will not be any change in state parameter like
enthalpy and internal energy.

/\
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Surface Chemistry ﬂ_

A SOR® IMRIMNG IWHA & fY th T3 U UeN wRal © forad! afhaer $oil smend:a $H Bk B |
AfPHD T SE A1 & T Fel B 8, SAfIY Ja=eAT AMYHH oI Tl Td 3M=iR® Shofl H Bl
gRRacde &1 B ¢ |

Section (C) : Classification and Preparation of Colloid
@ug (C) : PIilgs BT TMHIY 79 99 974 31 fafdy
C-1.  Colloidal solution of gold prepared by different methods of different colours because of :
(A*) different diameters of colloidal gold particles
(B) variable valency of gold
(C) different concentration of gold particles
(D) impurities produced by different methods
fafi= faferal g1 ot Mes &1 draifsS fAem, fAf=r I &1 21 2 | 39®1 FRO R ¢
(A*) BRSS! s N &I A= ard B+ (B) e &1 ufRaddt HarSTdhar
(C) e BVl & Al = B (D) fafe=1 faferar g1 ergfEat S 8
Sol. Different colloidal particle will provide different colour to the sol.

Bl faff =1 TPR & PIdlzs! BT Afd B A= 7 98 B B |

C-2. At CMC, the surfactant molecules :

(A) Decomposes (B) Become completely soluble
(C*) Associate (D) Dissociate
CMC R, Us—dfhad 377 & & :
(A) faafea (B) v w9 ¥ faerg 81 9 B |
(C*) wfor (D) faanfara

Sol. Association occurs at CMC so colloid is formed.

8d. CMC WR WU Bl 8 SHfo $lalss a9l & |

Section (D) : Purification and Properties of Colloid
@ug (D) : DIdlgs BT YIGHIUT Y§ Sl g1 & A

D-1. w A colloidal solution can be purified by the following method :

(A*) dialysis (B) peptization (C) filtration (D) oxidation
71 bW g1 U plaiigs! fderdd &1 Ylgdrvl fHar o1 dadl © -
(A¥) JrdTE (B) U&7
(C) fheex &= (filtration) () EIESIERYS
Sol. Dialysis is used to purify colloid.

BA.  JMUIET &1 ST Prarss d Plgdpeor 7 fHan S 2 |

D-2.  Peptisation is :
(A) conversion of a colloidal into precipitate form
(B*) conversion of precipitate into colloidal sol
(C) conversion of metal into colloidal sol by passage of electric current
(D) conversion of colloidal sol into macromolecules

(A) BTSS! fIeee &1 @ey § HUT=<RoT
(B*) 31980 &1 BlIdiigel Afd H HUTRY]
(C) IgT—4RT 1 YaAIRd PR 8Tg P Blailss! Aid H HUR
(D) HTfgS! A HT gea AT H HUTRO
Sol. Process by which precipitate is converted into colloid is known as peptisation.

B, I8 Ui e gRI e 3@, didiss ¥ gRafda 8 orar 8, 39 U<Iexv ded 2 |

D-3.= Bleeding is stopped by the application of ferric chloride. This is because :
(A) the blood starts flowing in opposite direction
(B) the blood reacts and forms a solid, which seals the blood vessel
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Sol.

(C* the blood is coagulated and thus the blood vessel is sealed
(D) the ferric chloride seals the blood vessel.

BRBFARTSS Bl BTH § AH XGd—ATd DI JABT S Ahdl 8, TP DRI ® :

(A) I fauRa faem # 89 o1 Smar 2|

(B) Xad foham o Ud 31 &1 AT dHRar 8, S fF aa Aferd &1 99 B <ar g

(C*) Yo whf~ad 81 Sl ® Afely Yad Afrd | g 9 &1 oIl § |

(D) BRP FEARTES Y& AfTdT BT §€ Hxal 2 |

Blood is a colloidal solution containing a —ve charge colloidal particle (Albuminoid), bleeding can be
stopped by use of alum or FeCls solution. The addition of Al3* or Fe3* causes coagulation of blood, so
bleeding stops.

I RUMART Dledise! B (TEFAISS) @ aTell Th didise! 9o & | 919 a6 § Yad 3femar FeCls
foeraa @1 ugad &1 San & 99 AR i@l Fedt & oAl &vl, Yad & FONARI Bialgs! SO Bl
e B I 2 | O 390 O99b & ®Y H OF STl 2 3R 9 Bl 9841 Bb ol ¢ |

Section (E) : Coagulation, Protection And application of colloid

Gos (E) : Whad, &V U9 Blciiss $ IIIIAN

E-1.w

Sol.

E-2.=

Sol.

E-3.=

Sol.

Sol.

E-4.

Gold number of a lyophilic sol is such property that:
(A) the larger its value, the greater is the peptising power
(B) the lower its value, the greater is the peptising power
(C*) the lower its value, the greater is the protecting power
(D) the larger its value, the greater is the protecting power
TS Sa¥Tel Aid bl W §&1 §9 YBR &1 0T ©§ b
(A) T 31fSs SFHT A9 BIT & Sa-T &1 IRV &FaT 37fdd Bl & |
(B) fTa=1 & A BIaT 8, Sa & UIHBRY e 1fdd ' § |
(C*) fTaHT ®¥ SHST HIF BIAT &, A+l 8l I&T &l 31frd Bl ¢ |
(D) 7= A4 1fdr BIam B, A &1 707 eHar Afdd Bl # |
1

Gold number « - .
Protecting power

ol & o ——— |
REToT &

Protective sols are :

(A*) lyophilic (B) lyophobic (C) both (A) and (B) (D) none of (A) and (B)
eH A 74 B
(A%) STEEY (B) afa=ieh (C) (A) T (B) T4 (D) (A) T (B) ST =12

Their protective action is because of their lyophilic nature.

ST IV GHAT §AD] GAETE] U B BRO U Bl 2 |

For the coagulation of 200 mL of As2Ss solution, 10 mL of 1 M NaCl is required. What is the coagulating
value (number of milli moles of solute needed for coagulation of 1 liter of solution) of NaCl.

As>Ss fde@d @ 200 ml & e @ falw 1 M NaCl @ 10 mL 1maed®d g | NaCl &1 whea A (1 @R
faeras @& whad & fory enavgs Aoy & fcfmre & | @ g ?

(A) 200 (B) 100 (C* 50 (D) 25

10 ml of 1 M NaCl contains NaCl = 10 x 1 = 10 milli mole

200 ml of As2Ss required NacCl for the coagulation = 10 milli mole

.. 1000 ml of As2Ss required NaCl for the coagulation = 10 x 1000/ 200 = 50 milli mole

1 M NaCl &1 10 mL = 10 x 1 = 10 fief™rar NaCl gad @

200 ml As;S: & ¥hed & forg amaead NacCl = 10 fiefmrd

. 1000 ml As2S3 & ¥hea & foIg 3maedd NaCl = 10 x 1000/ 200 = 50 fiefrHra

Which of the following ions is most effective in the coagulation of an arsenious sulphide solution ?

TP AR Fobrss Ay & Whad § S99l A9 Aaifdd g9y 8 7

/\
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Surface Chemistry ﬂ_
(A) K* (B) Mg?* (C*) ARt (D) C
Sol. Effectiveness of ion in coagulation « charge on coagulating ion.

Bl Thed H AT B JIAAl oc IhaAdRT AT TR A |

E-5.  Which of the following ions is most effective in the coagulation of ferric hydroxide solution ?
SRE BESirsS AT & Thed § BT 3MIF Hdidd YA 8 2
(A) CI (B) Br- (C) NOz2— (D*) SO+~

Sol. Ferric hydroxide is a positive sol.

Boel. HRP eESIRISS TP YATHG Alct © |

Section (F) : Emulsion and Gel
Gug (F) : 9Ta9 Il oid
F-1= Small liquid droplets dispersd in another liquid is called :

(A) Suspension (B*) Emulsion (C) Gel (D) True solution
frdl T w9 4 U 99 $ &1 BT URE BT HEAN B ¢
(A) Frema= (B*) U= (C) o (D) arfd® =

Sol.  Liquid in liquid is known as emulsion. (& # 5 &I SuRufy & U~ Hed B 1)

PART - 1ll : MATCH THE COLUMN
| - Il : DI B GAfId DIVIY (MATCH THE COLUMN)

1= Match list | with list Il and select the correct answer :

List-I List-lI
(P) | Mechanical property of colloid | (1) | Dialysis
(Q) | Purification (2) | Peptization
(R) | Gold number (3) | Brownian movement
(S) | Formation of a sol (4) | Protection
A | T GA | DI GAfT ST qN FE IR BT T3 DI |
Sl Sl
(P) | wrdifss &1 It o | (1) | rdred
(Q) | ufRemer (2) | Ir@Ro
(R) | Mes ww=m (3) | sTefra=
(S) | & dfa &1 st (4) | |xeo
Code @3) :
P Q R S P Q R S
(A 3 4 1 2 ® 1 2 4 3
(c*y 3 1 4 2 (D) 2 3 1 4
Sol. (A) Mechanical property of colloid particle is known as Brownian movement.
(B) Purification of colloids is done by dialysis.
© Gold number « ,1
protection power
(D) Formation of a sol is done by peptization.

Sol. (A)  Idigs ®UI & FfAEG O B FSFET A FEA E |
(B)  dlciiss &I URNeEH, e gRT fbar e B |

(©) Mes F&T o« ————
NETOT &THAT

(D) TP W &1 Ao YEiaR gRT fhan i g |

2. Match list | with list Il and give the correct answer :
List-| List-Il
(A) | Gold sol (p) | Bredig's Arc method
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Surface Chemistry ﬂ_
(B) | Purification of colloidal solution | (q) | Negatively charged

(C) | As2Ss sol (n Dialysis
(D) | Zeta potential (s) | Electro kinetic potential
(E) | Casein (1) Double decomposition reaction

(u) | Protective colloid

AT | T A 1| BT GATTT DTG TAT Tl IR BT SIOTQ |

TAl-| -l
(A) | &l |id (p) | ofST ame fAfd
(B) | prdfsel fAe@ &1 Yhegaro | (@) | Fomwsd AR
(C) | As2Ss et (N CLIEE
(D) | fSter favma (s) | fagga wifde fava
(E) | &d () | fefaes s
(u) | G=e Proiss

Ans. (A -p,q);(B-1nN;(C-q,1);(D-5s);(E-U)
Sol. (A) Gold sol is prepared by Bredig's Arc method and it is negatively charged
(B) Purification of colloidal solution is done by dialysis.
(C) As2Ss sol is prepared by Double decomposition reaction and it is negatively charged.
(D) Zeta potential-potential difference between stable layer and disperse layer. (Electro kinetic
potential)
(E) Casein is lyophilic Protective colloid.
BA:  (A) W@l A B 9T 3 fAfY gRT SR Sirer @ den a8 Fumafid Brar g
(B) Braifgs! et &1 gfgdvor g gR1 fovan e B |
(C) As2Ss Sifet 1 fgfaee aifafhar gRT s9RM SITan & dof I8 FEomafdd 2idm |
(D) fter fawa ot wra vd uR&fd wa & wer IuRerd fawaiar 8rar 8 | (Jgavfas fava)

(E) A §9 el Gxell dlaifgs aial 2 |

Bl Exercise-2 |

w Marked questions are recommended for Revision.

» fafted ue9 SR I g 21

PART -1: ONLY ONE OPTION CORRECT TYPE

YR - | : Bael b G8) fdhcd UhR (ONLY ONE OPTION CORRECT TYPE)

1.w  Which of the following statements is correct for a lyophilic solution ?
(A) It is not easily solvated (B) The coagulation of this sol is irreversible in nature
(C) It is unstable (D*) Itis quite stable in a solvent
Uh g9 W fad & fog f=1 § & arar doe 98 ® ?
(A) 3HHT AT W facmas =& & urar 2| (B) 39 ATl &1 Whad JIGSHAUIT Ui &l Bl B |
(C) T8 =M B | (D*) 9E faomas # ) g B |

Sol. Lyophilic solution is easily solvated and quite stable in solvent.

B o9 e faord e © facmafed 8 o ® den fadae § «ifte wemd B 2

2. Liquid-liquid colloidal system is known as
(A) aerosol (B) foam (C*) emulsion (D) gel
T9—gd Plclgs! e /9 TR J WHT1 ST 2
(A) Wt (B) &I (C*) urId (D) S
Sol. Emulsion is liquid in liquid colloidal system.

Bd. U9 99 didiss! e § g9 2|

3. The colloidal system consisting of a liquid dispersed in a solid dispersion medium is termed as :

® Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) — 324005
/\ Besfobnance Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in
ucating for better tomorrow Toll Free : 1800 258 5555 | CIN: U80302RJ2007PLC024029



mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx

Surface Chemistry ﬂ_

(A) aerosol (B) foam (C) emulsion (D*) gel

Drarge! e S fe S alRemor aresw § gRkféra ga gar 8, dedmar § -

(A) Wt (B) &I (C) U (D*) Si
Sol. Liquid in solid sol is gel.

BA. O/ 9fd § 99 & SURAMRY &1 Il Ped B |

4= Which of the following statements is not correct ?
(A) A colloidal solution is a heterogeneous two-phase system
(B*) Silver sol in water is an example of lyophilic solution.
(C) Metal hydroxides in water are examples of lyophobic solution
(D) Liquid-liquid colloidal solution is not a stable system
=1 & B wH |9 T8 § 7
(A) TP Biciigs! fderad, ve faudit fgumazen Mo g 2|
(B*) STel ¥ Rieer el Usb gawiel faera &1 T SaTery 2 |
(C) T # U1 BSniadigs, safaxidl f[Iaa &1 ISR ¢ |
(D) G9—=a Brargs! faeas @) @3 T8 2|

Sol. Silver sol in water is an example of lyophobic solution.
g1 O A e dfd U gafaRied faead &1 th SaeR R
5. Size of colloidal particles may range from :
(A*) 1 to 1000 nm (B) 10 to 100 pm (C) 1to 100 pm (D) 1to 10 mm

PIAZS HUN B AMHR B W 44 7 -

(A*) 191000 nm d&  (B) 109 100 pmd&  (C) 1 ¥ 100 um dd% (D) 19 10 mm d&%
Sol.  Colloidal particle has size range of 1 to 1000 nm.
Bd.  PIigs HU Bl AHR WRE 1 ¥ 1000 nm BT B |

6.3 Which of the following represents a multimolecular colloidal particles?

(A) Starch (B*) A sol of gold (C) Proteins (D) Soaps

71 9 9 I 9ganivas Pldigs! BN Bl USRI Hal & 7

(A) (B*) TMes &1 Afd (C) wifest (D) |rg
Sol. Gold sol is multimolecular colloid.

A Mo &I Aid 9g3Nad dreligs & 2 |

7.5 Which of the following anions will have minimum flocculation value for the ferric oxide solution ?

B Jifearss faeaa & fog =1 9 9 fw omes &1 %o 99 (flocculation) =gAaH &FT ?

(A) CI- (B) Br- (C) SO+~ (D*) [Fe(CN)el*
Sol. Higher the charge on coagulating ion, lesser the flocculation value.
FA.  THSADRI AT WR AT Af¥H I B 7, HUF A I & HH BT & |
8. Which of the following represents a macromolecular colloidal particles ?
(A) Solution of gold (B*) Cellulose (C) Soaps (D) Synthetic detergents
1 9 g8g Nfas Pz Hor 7 ?
(A) e BT et (B*) Aot (C) &gq (D) HZIfT IMUHATSI®
Sol. Cellulose is macromolecular colloid.

A, Aol Uh gEg INad Plaizs B |

9. Gold number of some lyophilic sols are :
1 Casein 0.01
11 Haemoglobin 0.03
111 Gum arabic 0.15
v Sodium oleate 0.40

Which has maximum protective power :
B 99 FE A B Wui—de e B
E Kl (001 |
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Surface Chemistry ﬂ—
1 ERISIEIS] 0.03
11 ™ Rfd® 0.15
v aifsas snfeve | 0.40
= ® 9 fraet et e sifdrdaw § ?

(A% I (B) I (C) 111 (D) Iv
Sol. Lower the gold number, higher the protecting power of lyophillic colloid.

Bl Taoi—adT e dF B0, g9 Wl Pidlss a1 IR &Hdl Saql o s B |

10. Arsenic (III) sulphide forms a sol with a negative charge. Which of the following ionic substances
should be most effective in coagulating the sol ?
ATAE (111) HHIZS U FUMHS AAY & A1 Udh Al §491a1 8 | i Bl Whfad dxa @ forg fv |
A BT S ueTed e 1fde W ® ?
(A) KCI (B) MgCl: (C*) Al2(SO4)3 (D) NasPOa4

Sol. More the charge on cation, more the effectiveness of the electrolyte.

A A W R7a e a8, fagd sfueey b1 yvEa Sal 8 Sif¥e B |

11. Smoke is a dispersion of :
(A) gas in gas (B) gas in solid (C*) solid in gas (D) liquid in gas
gar =1 &1 ke 2
(A) ™ H N F (B) 3T # 4 @1 (CH I ¥ 39 BT (D) %9 # €9 @
Sol.  Smoke is solid in gas dispersion.

g gar, 9 H 319 &7 uRemor 3|

12.= Smoke has generally blue tinge. It is due to :

(A*) scattering (B) coagulation (C) Brownian motion (D) electro-osmosis

gar yrar: el I &1 B B | I8 A B PR ©

(A*%) Ta@Toie (B) & (OEISIECERIE] (D) I=A—URTER
Sol.  Smoke is blue because of scattering of light.

A o TP & UfBUI & BROT el B T

13. Which one of the following statements is false for hydrophilic sols ?
(A) they do not require electrolytes for stability
(B*) their viscosity is of the order of that of water
(C) their surface tension is usually lower than that of dispersion medium.
(D) none of these
/1§ P TR TA—FT8) | & g Tea 87

(A) ST Yerfi & forg faegd smveeg @ anazadar € B 2|
(B*) 3911 AT STel @l dIfe BT B 7|
(C) S9®T IS T AMId: YRETl H1egd | HH il 2 |
(D) SR § H BIg a |
Sol.  Viscosity of lyophilic colloid is less than water.
B GAEE DIz B WA Sl B ol § HF Bl 2 |

14.»  Soaking of sponge by water is an example of :

(A) Simple adsorption (B) Physical adsorption
(C) Chemisoption (D*) Absorption
U ol Bl Ol & gRT W7 o1, 91 &1 ISE0T & ¢
(A) AT AferenyoT (B) Hiifora arforenyor
(C) I Srferemyo (D¥) STg3ITo
Sol. Sponge will be completely soaked by water, so it is absorption.

BA. o U A T B WG okl B, SAfY A8 19wl B |
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Surface Chemistry ﬂ—
15w ldentify the appropriate graph between enthalpy and progress of physical adsorption.

(a9 H \ ®u ©H o) H

Progress Progress Progress Progress

e frenyer | TR T o fafhar & Wi © 727 98! IR U= :

wr N\ ®y S © H‘ ©) H‘
ERIN} ERIN}

I

Sol. H \

Progress
For physical adsorption, activation energy is low and AH is negative.

I\

IR
i srfdrenyor & fog, Afthaor Soif == 8 & q21 AH 0TS B B |

16. Hydrolysis of ester in catalysed by acid. Rate of hydrolysis of ester were obtained initially and after
some ester has been hydrolysed as Roand R: then (same temp.)
(A) Ro =Rt (B*) Ro < Rt (C) Ro> Rt (D) Cannot be determined

WER & Old AUECH Pl 3 gRI ISR fHAT ST 8| YR & SIAAUEe $I &% YR H T B TR
STANTHET BIF & UTAR] RoTATR: & wU ¥ YT gg, a9 (WA dT9)

(A) Ro=Rt (B*) Ro <Rt (C) Ro > Rt (D) SITa &1 fHam S |
Sol. Hydrolysis of ester produces acid which catalyses its hydrolysis so as reaction proceed, rate of reaction
increases.

FA. TR BT Olc] AUECH R IHNGT Bl ¢ AATq 3AD el UHe H SAURT AT © | IMWAHa & M
eI B AII—TY AMAHIT B R IEH B |

PART -1l : SINGLE OR DOUBLE INTEGER TYPE

AT - |l : Ybed AT %—Tﬁﬁ HIF UYHIX (SINGLE OR DOUBLE INTEGER TYPE)

1w When a graph is plotted between log x/m and log p, it is straight line with an angle 45° and intercept
0.3010 on y-axis. If initial pressure is 0.3 atm, what will be the amount of gas adsorbed per gram of
adsorbent : (Report your answer after multiplying by 10)
9 UH UTH Bl log x/m AT log p & AT Gial ST 8 df 45° & HIVT UR U el YT Ured 2l & a9
y-3181 TR 0.3010 &1 r:@vs fAerd & | afd URMSG I19 0.3 atm B @1 @9v® & gRT Ufd 9™ sraenfyq
I & A 1B ? (0 SR BT 10 N IHR qAI8)

Ans. 6

Sol. log X = log k + 1 log P
M n
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Surface Chemistry ﬂ_

Ans.

Sol.

Sol.

3=

AnNs.

4.5

Ans.

Sol.

1 ianase log k = 0.3010
n

n=1 k=2

X —2x 3

m

x=0.6

The volume of nitrogen gas (measured at STP) required to cover a sample of silica gel with a mono-
molecular layer is 129cm?3/g of gel. Calculate the surface area per gram of the gel if each nitrogen
molecule occupies 16.2 x 10-2°m2. (Report your answer after dividing by 10)

UH Udhd 3Nad R & W Rfad Sid (gel) & Ta Ueel & 81 & oIy 77aedds Arsgioe I (STP
TR AIUG) B MG 129 cmd/g S (gel) B 1 S (gel) F1 9T UM g dFwa uRafod @ifeg, afe
UA® AggIe 379 16.2 x 102°m?2 &3thel BRal © | (370 ST Pl 10 | HIT SR qa13i)

56
Surface area per gram of silica gel = area occupied by each N2 x no. of N2 molecules

129 23
= -20 - 2
16.2 x 1029 % {( 55 00])(602)(10 } =560m

faferdr S (gel) ®1 Ufwmd I &3%d = UAS N2 §RT OR1 AT &F%A X No 031 B &A1

129 2
= -20 - 2
16.2 x 1020 x {( 22400jx 6.02x10 } 560m

How many of these reactions are homogeneously catalyzed?

(i) 2S0,(g) +0,(g)—2—2S0,(g)

(iy C,H,,0,,(ag) +H,0(0)—+=:_,Cc H,0,(aq) +CH,O,(aa)
Glucose Fructose

(iii) 2S0,(9) +0,(g) ——-2S0,(g)

(iv) N,(g)+3H,(g)—=“2—2NH;,(g)

(V) 4NH,(g) +50,(g)—"=—4NO(g) + 6H,0(9)

(vi) CH3COOCH3(Z)%CHBCOOH(aq)

(vii) Vegetable oils () +H,(g)—"2— Vegetable ghee (s).

o & 9 fpan sfdfpad Taih SSRT 2 ?

(i) 250,(g) +O,(g)—"22—>250,(g)

(”) C12H22011(aq') + HZO( g)M)CGleoG (aQ) + CGHIZOG (aq)
TIDTS eI

(iii) 250,(g)+0,(g)——2S0,(g)

(iv) N,(g)+3H,(g)—=“2—2NH;,(g)

(V) 4NH,(g) +50,(g)—"=—4NO(g) + 6H,0(9)

(vi) CH,COOCH, (¢)—*<“_CH,COOH(aq)

(vil) FFERT TA (¢) +H,(g) —2) Tl =1 (s).

3 (i, ii, vi)

Coagulation value of the electrolytes AICIz and NaCl for As2Sz sol are 0.093 and 52 repectively. How

many times AICls has greater coagulating power than NacCl.

As:Ss | & foIy dea arueed AICIs @ NaCl & ®ha & #19 HAe: 0.093 TAT 52 8| AICls &1 e
g\al NaCl 9 fvas 1 s & ?

560

coagulation power of AICl, _ coagulation valueof NaCl

coagulation power of NaCl ~ coagulation value of AICI,

/\
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Surface Chemistry ﬂ_
AICL, & fore Wt wmed  _ NaCl & fore vt o
NaCl & forg w1 amed AICL, & fo wp<a a1

5»n Among the following number of correct statements are :
(i) Stability of lyophilic colloids is mainly due to the strong interaction between dispersed particle and
dispersion medium.
(if) Entropy change for adsorption of gases over solid is positive.
(iii) Gelatin has considerably low value of gold number and is effective protective colloid.
(iv) Zeta potential is also responsible for stability of lyophobic colloid solution.
(v) Surface tension of lyophilic colloidal solution is lesser than that of dispersion medium.
=1 9 | |8 HUAl B T B
(i) &9 T8 Dldlss b1 @R J=ga: gRféra $o1 (dispersed particle) d dRergor A (dispersion
medium) @ HET Ul =T fhaT & BRI Bl B |
(i) 31 R 1 & LAfrEnyer & forg gt uRad« g9 Ted BT 2 |
(i) f7aifed @ @t Fw=r (gold number) &1 WM &9 BT & T I8 UATGl Wxell dldigs (effective
protective colloid) ¥ |

(iv) SfreT fawa (Zeta potential) &a ORI didize faome & @ @ fog W STRERY B |
(V) 59 8 PIcifss e &1 g a=ra aReqor #ieqd @) et &H 8al 2 |

Ans. 4

Sol. (AS)adsorption =-ve

Sol. (AS)srfrgiym = —ve

6. For the just coagulation of 250 mL of Fe(OH)s sol, 2 mL of 1 M Na2SO4 electrolyte is required. What is
the coagulating value of Na2SOa4 electrolyte.
Fe(OH)s |fd 250 mL & qof ¥ha+ (coagulation) & oI, 1 M Na2SO. fag]d 3raeey &1 2 mL 3Maedad 2,

9 Na:SO. fagd qacy &1 &had A9 &1 & ?

Ans. 8
Sol. Coagulating value = millimole of elgctrglytfa _ 2x1 _g
volume of solution(inlit) 250
1000
Sol w.a:{qﬁ:%rqa qqeey P fefdier 2x1 _g
' focras @1 emgad (efrex #) 250
1000

7.5 The minimum concentration of an electrolyte required to cause coagulation of a sol is called its
flocculation value. It is expressed in millimoles per litre. If the flocculation value of MgSO4 for standard
As2S3 sol is 3.33. How many milligrams of MgSOa is to be added to 20 ml standard As2Ss sol so that
flocculation just starts ?

fdl Afa @& W & oIy sMawas g sfugcy &1 JYAdH Aiadl Whad 1 Heand o | 39 HAemrd
gfrelier § @gad B B | Afe MgSOs BT Thad AM AMd As:Sz Afdd @ fow 3.33 & a1 fhaw fAeium
MgSO4 &I SMITIHT 20 mL ATFdH As2Ss dfd & ferg grft ?

Ans. 8

3.33

—— x 20
1000

Sol. Flocculation value = 3.33 millimoles/L; Millimoles required for 20 mL =

3'3?(’) x 20 x 120 =8 mg

Mass in milligrams required for 20 mL =

Sol. ®UE A = 3.33 AL, 20mL$WWﬁFﬁW:%XZO

20mL$mWWﬁFﬁ'ﬂmﬁ:i;§ x 20 x 120 = 8 mg
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Surface Chemistry ﬂ_

PART -1l : ONE OR MORE THAN ONE OPTIONS CORRECT TYPE

AT - 11 : U I1 U N 3f0d 98 fAdey yorR

1= Which of the following statements about physical adsorption is correct ?
(A) It is always monolayer
(B*) It is reversible in nature
(C* It involves van der Waals interactions between adsorbent and adsorbate
(D*) It involves small enthalpy of adsorption as compared to chemisorption.

o1 # A rfSrenyer @ forw Hie woH 9w € 7

(A) I8 A9 Tdhel URd B § |

(B*) I8 ygfa # Iapaeia 2 |

(C*) arferenys dor Afdesy & #ey divexdral =g fhar B 2 |

(D*) $HH T SAfLYOT @7 3rden ST B T HT A HH Bl 8 |

Sol. Physical adsorption is multilayer.

gd.  WIfae ifdreiyer sgwd B 2 |

2. Which of the following statements regarding adsorption is correct ?
(A*) Extent of adsorption of gases on charcoal increases with increase in pressure of the gas
(B) Extent of adsorption is independent of temperature
(C*) Extent of chemisorption by a given mass of adsorbent is limited
(D*) Extent of adsorption is dependent on the nature of adsorbent

el & Hed § 71 #§ | D9 S 98l 7 ?

(A" T & T9 ¥ 3fg & 1Y IRPIA W I[N B Srferener @ A § gfg Exh 2
(B) AfRSNTOT F1 7131 A9 | @S B B

(C*) aIfreNy® & Ueh ¥ T gwe R e Ay @ Jn Hiftd w2
(D*) 3rferensor &Y A=, AfARS B YRy N R B F |

Sol.  Adsorption is dependent on temperature.

gl. Jrferenyor 9o wR R g 2

3 Which of the following is characteristic of chemisorption?

(A*) it is irreversible (B*) it is specific
(C) it is multilayer phenomenon (D*) heat of adsorption is generally around 80 — 240 kJ
1 A ¥ B9 e ARy 61 erefores T B 2
(A*) T8 IFTHAY B (B*) ug fafdre 2
(C) 98 SguRciy uRee 2 | (D*) STRIPNYOT P H A T 80 — 240 kJ B |
Sol.  Chemisorption is monolayer phenomenon.
B SIS AN YhauRdg aRee B |
4. Which is/are a purely surface phenomena :
(A*) surface tension (B*) adsorption (C) absorption (D) none of these
1 4 4 g v 9 g8 e 2/8 |
(A*) U5 TG (B*) arfdremsor (C) raenyor (D) SH | Bz T8l |
Sol.  Absorption is a bulk phenomena.

A, IENYY UH 954 fd (98]) uRee 7|

5= Which of the following are correct statements ?
(A*) Spontaneous adsorption of gases on solid surface is an exothermic process as entropy decreases
during adsorption
(B) Formation of micelles takes place when temperature is below Kraft Temperature (Tx) and
concentration is above critical micelle concentration (CMC)
(C* Longer the length of hydrophobic chain, smaller is the value of critical micelle concentration (CMC)
(D) According to Hardy-Schulze rule the coagulation (flocculating) value of Fe3* ion will be more than
Ba?* or Na*.
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Surface Chemistry ﬂ_

Sol.

Sol.

Sol.

7.5

8.»

1 § @ DI/ P B T8 /8 7

(A%) 9 F1 319 Idg W W AR S Afdfhar B, w®ifed 39 fenyer & SRM Ul § B
SIS

(B) f¥a (Micelles) &1 9=+ hite d (Kraft Temperature) (Tx) & &H A9 R dqT 9§ AF=dl, Hiad
fiRYer T=ar (CMC) & 1fdrs 81kt 8, a9 &l 2 |

(C*) STafaRiel sf@en (hydrophobic chain) @1 &8 1fdd 89 W, wifad fA¥d drsal (CMC) &1 94
%H BT B |

(D) BTSi—Yoot 739 (Hardy-Schulze rule) @ 3R Fe3* 39 &1 e A9 (coagulating value) Ba2* a1
Na* ¥ 31fere &ram B |

(A) AG=AH -TAS <O as AS < O so AH has to be negative

(B) Micelles formation will take place above Tk and above CMC

(D) Fe®* ions will have greater flocculatibility power so smaller flocculating value.
(A) AG = AH - TAS < O, Fif6 AS <O, ® AR AH UH FUMHEG HF G 2 |
(B) T« T CMC & &R e (micelles) &1 f#Tor 2ram 2 |

(D) Fe* a4 &1 ffd U &ar el g Sy U BT A9 HH BT 2 |

Which of the following statements are true for physisorption?

(A*) Extent of adsorption increases with increase in pressure.

(B) It needs activation energy

(C*) It can be reversed easily

(D) It occurs at high temperature.

Hifae ey & fog /1 | 9§ Sl 99 93 § 7

(A*) 9 | gfg & A1 AT B AT 9T © [(B) SHD! AIHAT Holl dI MaeIHal sl & |
(C*) 3 I & SchAYY SR Sff Fhal &1 (D) I8 Sod dld R Bl 8 |

Physisorption is reversible and its extent increases with pressure.

Wfdd AT Ichae™ BT & T I8 I9 & A1 93l ¢ |

Identify the reactions that includes inhibtors in the reactions mixture.

(A) N, +3H2%>2NH3 (B) Vegetable Oil + H2 %) Vegetable ghee.
[o] u
(C*) N, +3H, —° 5 2NH, (D*) RCOCI+H, —%5RCHO + HCI
CO/H,S BasO,
o) ey ggEtn R srfdifhar o § srekigs B 8-
(A) N, +3H2%>2NH3 (B) aRgfy de1 + Ha % gy o
[o] u
(C*) N, +3H, —° 5 2NH, (D*) RCOCI+H, —F% RCHO +HCI
CO/H,S BaSO,

Which of the following are the correct :

(A*) A Catalyst remains unchanged in mass and chemical compositions at the end of reactions.
(B*) Finely devided state of catalyst is more efficient for the reactions.

(C) Catalyst change equilibrium state of the reaction.

(D) A catalyst changes the entropy and the free energy of a reaction.

71 4 9 |8 HoF P9 8 ?

(A*) TFh TSRS JMAHAT & 0 T SAN Yd IS Facd & e uRafid &l 2 |

(B*) SOR® &I AL i ifAfshar & forg o et &rem 2

(C) SOR® AfAfshar P qrarawen &1 uRafdd = <ar 2|

(D) T SRS Ifafhar &1 Tgidl vd gaaq Hoil uRadd &1 98l ol 2 |

The diameter of colloidal particle is of the order :
Dleige! HU & 9 141 HIfc H1 B 2
(A) 103m (B*) 105 m (C) 107%™ m (D*) 10" m

/\

® Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) — 324005
Besfobnance Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in
ucating for better tomorrow Toll Free : 1800 258 5555 | CIN: U80302RJ2007PLC024029



mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx

Surface Chemistry ﬂ_

Sol. Colloidal particle diameter is 10° m to 10~ m.
T Dldised B & A 10° m F 106 m BT B |

10. Which of the following are examples of aerosols?
(A) Whipped cream (B*) Cloud (C*) Fog (D) Soap lather
71 % 9 P19 Wl BT SarER § 7
(A) BT g P (Whipped cream) (B*) 915
(C*) BIExT (D) 1§ & S
Sol. Solid in gas is known as aerosol.

gl ™ ¥ 3 @ SuRafd & Widla ®sd g |

11. Which of the following are hydrophobic sols ?

(A) Protein sol (B*) Gold sol (C) Gum sol (D*) Fe(OH)s sol.
1 5 q g9 e At s g 2
(A) Wifes sdfa (B*) e wfd (C) 719 |ia (D*) Fe(OH)s St

Sol.  Gold sol and Fe(OH)s sol are hydrophobic.
g, s A g Fe(OH)s dfal it favielt & |

12. Which of the following are multimolecular colloids ?
(A*) Sulphur (B) Egg albumin in water (C*) Gold sol (D) Soap solution
/1 § ¥ B9 9ganivas Prdlss & ?
(A*) FEHR (B) U H 3[U8 HI iad (C*) wgvt <t (D) |19 1 faeta=
Sol. Egg albumin is marcomolecular colloid and soap solution is associated colloid.

BA. TS B SIal g8q AMad dlelzs © oM WY B e GO drelss ¢ |

13. The origin of charge on colloidal solution is
(A*) Self dissociation (in soaps and detergents) (B*) Electron capture during Bredig's arc method
(C*) Selective adsorption of ion on their surface (D) It is due to addition of protective colloids

Ploiige] e R Ay & IRy el 8—

(A*) ¥9a: fadIo (g T uHTSid H) (B*) 9fS7 o faf & SR Solagid &I WEYT HRAT
(C*) U8 WR 3T &1 IAATHD STy (D) VT GRefll Biclizs ®I ™ & HROT Nl 2 |
Sol. Due to addition of protective colloids a protective layer is formed around colloidal particle.

gd. TRell dIciigs A & BRI, Bldigsd U & IRI AR Th A& IR 9 S 2 |

14.»  Which of the following is/are not true for lyophilic colloid ?
(A*) These are prepared by special indirect methods.
(B*) The particles must travel towards the anode or cathode under the influence of an electric field.
(C) These are called on intrinsic colloid
(D*) Small quantity of electrolyte is sufficient to cause precipitation of these.
o & ¥ P/ B TIEE Bldlss B U 9 T8 8/8 ?
(A*) g fafdre cer fafdl g1 99 ® 1
(B*) HUT TAIS I Hoilg 1 3R fIgd & & J91d & =i TIfd H1 a1y |
(C) I8 A (intrinsic) ®IgE HEATI 2 |
(D*)ﬁmmﬁquﬁmﬁw@%qﬂwsﬁ%l
Sol. These are prepared by direct mixing
The particles may or may not migrate under the influence of an electric field.
Large quantities of electrolytes is required to cause precipitation.

I8 yd s & )1 99 9 2
* HU fIgd &F & Y9G B ST yaTid 81 W §ahd § iR TE o 8 9ahd B |
* faga sacy @ e AT srEeue & oy oawdd B B |

*

*

*

Sol.

15.»  Which of the following are based on Tyndall effect.
(A*) Tail of comets (B) Deltas
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Surface Chemistry ﬂ_

(C*) Blue colour of sky (D) Coagulation
=1 9§ 9 fevea ywa wR emenlRa 2
(A¥) georel AT (B) St
(C*) MBI BT el T (D) ®heA
Sol. Delta formation is because of coagulation.

Bl Xhed b HNRUT Socl Bl FHT07 Bar 2

16.=  Which of the following statements is correct?
(A*) Peptization is the process by which some fresh precipitates are converted into the colloidal state by
addition of little suitable electrolyte.
(B*) Metal sols of gold, silver and platinum can be prepared by Bredig's arc method.
(C) Impurities present in a solution makes it more stable.
(D*) Dialysis is a process to remove impurities of ions and molecules from a solution.

T A | P B WS B 7
(A*) TR I8 Ufhar & fOred afew w11 § IuYad dA IUHcy Pl AN TR HH Aol 3[Ged HlaTs sl
e # gRafd 81 S 2 |
(B*) 9f&7 aa fAfY g1 Mes, e den wifes™ & u1g dfd & IR a1 o1 9o 2 |
(C) faeram # SuRera yfedl 39 Afd® ) a9 2 |
(D*) 37T T faf 8 S U& faeram @ o qen orvpsii @ Siyfedl e ¢ |
Sol.  Impurity destabilises the solution. (3gfg, fae@ @1 favermigd &R < © )

17. Which is an example of coagulation?
(A*) curdling of milk (B*) purification of water by addition of alum
(C*) formation of deltas at the river beds (D) formation of ice
/1 # ¥ 3T BT IR 7
(A*) Y BT S8 §1 (B*) fieat &1 fAaTax ST &1 Ylgdvor
(C* T & B WR Socl Bl i (D) 9% 1 foAfoT

Sol. All three are example of coagulation.

Bl SURIGd dIFl ®hed P ISIENTT ¢ |

18. When negatively charged colloids like As2Sz sol is added to positively charged Fe(OH)z sol in suitable
amounts
(A*) Both the sols are precipitated simultaneously
(B*) This process is called mutual coagulation.
(C) They become positively charged colloids.
(D) They become negatively charged colloids.
19 gafe A= H RomafRid As2Ss Gid BT dldrgs! e, =g Fe(OH)s dfd H e e 2 |
(A%) ST dfd U |1 raerfud er |
(B*) I8 ufthdl URWR® ¥hed (mutual coagulation) HET 2 |
(C) A g9AfRG dIdlgs a9 SIRAT |
(D) A FomaIRd Praliss a9 SR |

Sol. Positive and negative sol will precipitate each other.
Bl gATHS AR FOMHS Al Uh TR Bl AT I |
19. Which of the following are incorrect statements ?

(A) Hardy schulz rule is related to coagulation

(B) Brownian movement and Tyndall effect are the characteristic of colloids.
(C* In gel, the liquid is dispersed in liquid

(D*) Higher the gold number, more is the protective power of lyophillic sols.

o o ¥ P B Terd B P

(A) BET goot fm whed & dwfRa B

(B) TSI A 9 fevedt yva iciiss & ANEAH o7 2 |
(C* oie § &4, ga § uRféra 2rar g1
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Surface Chemistry ﬂ_

Sol.
Bdal.

20.

Sol.

(D*) vt & &1 9 a1 ifdd 8 gaval i & ARell &Hdar Sadl & 31fdd grRf |
Gel is liquid in solid dispersion.

31 IR # gg & SURART B I Fed B |

Which of the following sols is positively charged?

(A) Arsenious sulphide (B*) Aluminium hydroxide

(C*) Ferric hydroxide (D*) Silver iodide in silver nitrate solution
71 % 9§ P Atd g g ® 2

(A) AT AwTSS (B*) TgfAfrm Bsgiwss

(C*) BR® BSSIaarss (D*) RieeR -gge e # RieR mIsgs

As2Ss is negatively charged. (As2Ss Z&omaf3rd rar 2 )

PART - IV : COMPREHENSION

HIT - IV : ATHT (COMPREHENSION)

Read the following passage carefully and answer the questions.

f=1 srgeT @) arFgEe afed den yeEl &SI <R

Comprehension # 1

(i)

(i)

Many lyophilic sols and few lyophobic sols when coagulated under some special conditions changes
into semi rigid mass, enclosing whole amount of liquid within itself, it is called gel and the process is
called gelation. Gelatin Agar-agar, gum-Arabic can be converted into gels by cooling them under
moderate concentration conditions. Hydrophobic sols like silicic acid. Al(OH)s are prepared by double
decomposition and exchange of solvent method.

Types of Gel :
Elastic gel : Those gel which have elastic properties.
Eg : Gelatin, Strach, Agar-Agar etc.

Non- elastic gel : Those gel which are rigid.
Eg : Silica gel.

Properties of Gel :

Syneresis/weeping of gel : The spontaneous liberation of liquid from a gel is called syneresis or
weeping of gels. It is reverse of swelling.

Eg : Gelatin, Agar-Agar show syneresis at low concentration while sillicic acid shows it at high
concentration.

Imbibition or swelling of gel : When gel is kept in a suitable liquid (water) it absorb large volume of
liquid. The phenomenon is called imbibition or swelling of gel.

Thixotropic : Some gels when shaken to form a sol, on keeping changes into gel are termed as
thixotropic gel and phenomenon is called thixotropy.

Eg : Gelatin and silica liquify on shaking changing into corresponding sol and the sol on keeping
changes back into gel.

ITHE # 1

(i)

(i)

o9 §B favy IRRURE § o3 ga Wd dfd 7 B w9 R dia B wefad b S @ @ 98 o
T smE # gRafia & 90 & i g9 &) el 4en Sufkd e 8, s Oid dEl ol ® 9 39
UHH B SIeldR0 HEd & | [Teifed, JIMR—ITR, 7 eRfas® Aegd |ifsa gRRUfR & sr=ivd svel oA
R I # gRafia & o 21 o R dfe o fe fafafie ora, AI(OH): @ fgfages g faemas
fafra fafy &1 A R T o R

A P IR

TR Oied : 98 Oiel foIa T I[or 81 B |

3g1. Rreifeq, e/, IMR-JIMR s |

YT Oiet : 98 A Ol §¢ B B
a1, faferar sia
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Sol.

Sol.

Sol.

A B IO :

ST B RET a1 S &1 A0 U O ¥ §9 BT WA G B oid B RAT FEAH © | T8 Ferd
(swelling) @ fauwdid gshH Brem 2 |

Iq1. Tetfeq, SIMR-MR R Arvsar wR R gwiieh @ wrafes Riferfie ora 39 Swa arsal R qetan
=

A BT FEGEU (Imbibition) JFAT TH&T : T9 I B IS &9 (Th) § 3@ AT & I8 &9 Bl F9T
T NG R ol B | T4 3 Siel B FHoAT FHEd 2 |

FHIARRT © B Ao fRaq R dfc 9 gRafia 81 o g don Rer 8rew W I8 o # uRafia 81 o
21 3% AERIS® I ded 8 a1 I8 IRES AZRIS Yl dedm 2 |

1. Sraifes 9 Rifere e R fad & o & 9 99a dfa § uRafid & ol 8 den ReR sies )
dfd g7 ot # aRafia 81 9 2 |

Which of the following is used to adsorb water ?

(A*) Silica gel (B) Calcium acetate (C) Hair gel (D) Cheese
STel B AR B @ fU 7 Bl aged dRd &
(A¥) Raferat Sra (B) dfewam w=iiee (C) TR I (D) TR

Silica gel is used to adsorb water.

STl D1 ST B & forg Rafdrer Sl &1 Sua fbar Sran 2 |

The process of imbibing water when elastic gel are placed in water is called :

(A*) imbibition (B) synerisis (C) coagulation (D) thixotropy
TR Sl B Ol H G TR Ol §RT STl bl TNYI HEATIT 8
(A*) =TT (B) R (C) TheA (D) FHTgafar

The process of imbibing water when elastic gel are placed in water is called as imbibition.

TIRY O Bl Ol § WG TR O §RI 5Icd B [ATOT 3T YT HEAT @ |

Some types of gels like gelatin and silica liquify on shaking thereby changing into sols. The sols on
standing change back into gels. This process is know as

(A) syneresis (B*) thixotropy

(C) double decompostion (D) peptization

foreifes g faforadt S UdR & §B oid RaM R sdiqd 8 9K © 9 R dfd 9 98d 91 2| 39 A
DI W Y81 W Y Ol H gl Sl 8 | I§ UshH 71 YR | ST ST 2 |

(A) 1 &1 Rarg (B*) SuTgafia (thixotropy)

(C) fafaeaeH (D) TR

Interconversion of sol and gel is known as thixotropy.

il Td S & S<IURad= &I HrTgafial bed g |

Comprehension # 2

The clouds consist of charged particles of water dispersed in air. Some of them are +vely charged,
others are —vely charged. When +vely charged clouds come closer they cause lightening and
thundering whereas when +ve and —ve charged colloids come closer they cause heavy rain by
aggregation of minute particles. It is possible to cause artificial rain by throwing electrified sand or silver
iodide from an aeroplane and thus coagulating the mist hanging in air.

Smoke screen is a cloud of smoke used to hide military, naval police etc. it consists of fine particles of
TiO2.

ITHT # 2

T & AR w1 vd arg (aRerger werm) fAaa) ared &1 Ao dvd 81 S 9 §8 g9l B R,
3 FOMARIT B & | 579 g9l aiael U 81 & a1 9 g¥9dbd g ROl & | Sdfd g g ol
DIAGS AT H UN B {H JeH BN & TS gRT MR IR Bl 8| Tdh 84 ofersl 9 degd
MR el srerar RieR MAISIss &1 Bohax G a8 F=id 8 URil & d1 39 USR aig d g9 &
whHa BIdT B |
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Sol.
Sol.

Sol.

Sol.

gt I 91 Usl TP gt &I 915 & Wl MAferg] B guM & fog wam e S B, s9d aRfara Tioe &1 3ol
B 2 |

When excess of AgNOs is treated with Kl solution, Agl forms

(A*) +ve charged sol  (B) —ve charged sol (C) neutral sol (D) true solution
19 K| faers & a1 AgNOs & 31T &1 Su=nRd fbam Srem 8 a1 Agl

(A*) +ve IMIRIG wAfel g1 2 | (B) —ve Amaf¥rd Afet g7am B |

(C) STrii9 it 99T # | (D) Irfas faeras qrer 2 |

AgNO:s (excess) + KI Agl —HANO,(emaing) A g7/Ag*

AgNOs (arferaa) + KI Agl —ANO T Ty 0 o

Agl helps in artificial rain because :

(A) it helps in ionisation of water (B) it helps in dispersion process

(C*) it helps in coagulation (D) all of them

Agl B34 auf § WERe & R®fH

(A) T8 T & ANHRYT H FERIAT HRAT & (B) I8 UR&YY UhH H FETIAT HRT &
(C*) I8 ¥HS UhH H HEIdl &Rl & (D) SURIa |4l

Agl coagulates mist hanging in air.

Agl arg & IUReT g9 1 wWhfad HR <l B |

Smoke screens consist of

(A*) fine particles of TiO2 dispersed in air by aeroplanes

(B) fine particles of Agl dispersed in air by aeroplanes

(C) fine particles of Al.Os dispersed in air by aeroplanes

(D) None of these

gt & 94 ud #

(A%) BaTE TTETST g1 arg ¥ TiO2 & |&d Huii 1 gRfdra fasam Simam 21
(B) EaTS ST8TSl gRT aig § Agl & G&H $UI $I IR fhar S 2 |
(C) EaT$ STl gRT a1g § AlOs & g&H wol ol gRfara fasan <imam 2 |
(D) 379 ¥ PIs &I

Smoke screen is cloud of smoke. It consists of fine particles of TiOx.

gy | 91 usl g¢ &1 3y BIAT & | I8 TiO2® ged Sl I MAAdR a1 BIll & |

Comprehension # 3

Answer Q.7, Q.8 and Q.9 by appropriately matching the information given in the three columns
of the following table.

Column-1 Column-2 Column-3
. During electrophoresis
()] P05|t_|vely charged (i Can_ be coagulated_by (P) | coagulation will take place at
colloid adding metal sulphide sol anode
. During electro-osmosis level of
{0)) Nege_itlvely charged (i) Can_ be coagula'ged by (Q) | dispersion medium will increase
colloid adding metal oxide sol .
on anode side.
. During Electro-phoresis
Can be prepared by | ... Coagulation value of . .
(1 Bredig’s Arc method (i Na2S04 > MgCl: for this colloid (R) Eg{ahgou(;z;tlon will take place at
. During electro-osmosis level of
Can be prepared by | .. Coagulating power of : . ) e
(V)| peptisation ) | MgSO4 > NaCl for this colloid, | (S) | dispersion medium will increase

on cathode side.

ITHT #3

Ao @ ™ Sgd & A BicHl § SuAE I B UGS 7 ¥ gAA IR U Q.7, Q.8 dR Q.9 B IR
o |
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PieM-1 Pia¥-2 PieH-3
VN | g1g Aewrgs Al @ fFdE | JYA—FHY T b AR Thad
() | smafra O | e &1 w2 ) T WR BT |
. . — o] % QRME gR&Uu
. .| g1g ffearss | @1 a4 AR
(OREAUCIESEIRIES W) | epfg 21 Fepar N Q) :T;Irrﬂl P WR UTAS B SR
an | 9T e fafr W | | 59 Bidgs @ Y whed = R JYI—FHY FaAT B AR IHS
g w21 | ™| NasSO. > MgCla R | soire w 2rm
. , JYT-—IRTARYT & AR gREo
(v | T § S (iv) ¥ FieleS B g woad A (S) qAEH & WR DA D IR
AP g | MgSO4 > NaCl =
ST |
7. Select the only incorrect option for Agl / I- sol.
Agl/ I-did & foIg dad TTerd faded &1 = BT |
(A) (I1) (i) (P) (B) (IV) (iv) (P) (C) (1 (iii) (S) (D*) (V) (iii) (Q)
8. Select the only correct option Fe(OH)s sol.
Fe(OH); dfd & fory dael 98l fAwed &1 g3+ I |
(A) () (ii)) (Q) (B%) (V) (i) (Q) (C) () (iii) (R) (D) (V) (iv) (S)
9. Select the only incorrect option for gold sol.
Mes dAfd & oy daer Tad e &1 7g9 HIfY |
(A) (I1) (i) (P) (B) (I1) (ii)) (S) (©) () (iv) (S) (D*) () (ii)) (Q)

PART -1 : JEE (ADVANCED) / lIT-JEE PROBLEMS (PREVIOUS YEARYS)
HIT - | : JEE (ADVANCED) / IT-JEE (et auf) & we=

N\
J

* Marked Questions are having more than one correct option.

* fafead uvq U 9 s OE) Qe aral ueH B

1. Rate of physisorption increases with [JEE 2003, 3/60]
(A*) decrease in temperature (B) increase in temperature
(C) decrease in pressure (D) decrease in surface area
W Ifereiyer & av ged § ¢ [JEE 2003, 3/60]
(A%) TYHTE " & 1Y (B) ATUH §e< & T
(C) T19 TcH & w1 (D) U1 &F%he gTH & Wi

Sol. Physical adsorption is exothermic process so its rate decreases with increase in temperature.

B,  Wifde f¥eiyer Swed) yhd 2 ord: agdE § BH @ 91 39a) ) godl § |

2. Adsorption of gases on solid surface is generally exothermic because [JEE 2004, 3/84]

(A) enthalpy is positive
(C) entropy increases

(B*) entropy decreases
(D) free energy increases

3 Adg R NG b1 ARNYOr ArH=Id: SHIE BT 8, Rife

[JEE 2004, 3/84]

(A) T gTHSG 7 (B*) T Tedl ® (C) T ggdt & (D) o ol g B
Sol. In adsorption there in bond formation between the gases and solid surface which decreases the entropy
so to make it spontaneous the enthalpy change must be negative.

Sol. I & NN ¥ 9 Hag Td A B 9 q9afe 99 9971 8 | e R Uil ged) ® |
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3.

Sol.

Sol.

Sol.

Ans.

Sol.

Sol.

Lyophilic sols are [JEE 2005, 3/84]
(A) Irreversible sols (B) They are prepared from inorganic compound
(C) Coagulated by adding electrolytes (D*) Self-stabilizing

TaEE! A ® [JEE 2005, 3/84]
(A) rgeraeia did (B) A srprafe AP | 991 W B

(C) faga smacy fiam™ W woi<d 81 2 (D*) wa: Y

In lyophilic sols the dispersed phase have great affnity (attraction) towards dispersion medium. So they
are self stabilizing.

SaEEl i § gRETur uraRen Sk gRemw Aiemd & di 9ga o dyar (o) BRfl B o A e
I B & |

Among the following, the surfactant that will form micelles in aqueous solution at the lowest molar

concentration at ambinent condition is : [JEE 2008, 3/163]
71 4, 98 yo—dhad (surfactant) Sl AW Rl # el fIeee 9 <Fow dier. drsar ) ad
(micelles) SR, § : [JEE 2008, 3/163]
(A*) CH3(CH2)1sN*(CHs)sBr- (B) CH3(CH2)1:0S0Os Na*

(C) CH3(CH2)sCOO-Na* (D) CH3(CH2)11N*(CHz3)3Br-

Longer the hydrophobic part of the molecule easy will be the formation of micelle. (Longest
hydrocarbon chain)

TR W RS g1 B e @1 o A & W B | (e SIS g sREe)

Among the electrolytes Na>SO4, CaClz, Al2(SOa4)s and NH4Cl, the most effective coagulating agent for

Sh2Ss sol is : [JEE 2009, 3/160]
fagra—sracal NazSOs, CaClz, Alx(SOs)s 3R NH4Cl # | SbeSs |fd (sol) & foly w9 31 ywrasry
Thed HHE (coagulating agent) & : [JEE 2009, 3/160]

(A) NazS0Oq4 (B) CaCl (C*) Al2(SOa)3 (D) NH4CI

Most effective coagulating agent for Sb2Ss is Al2(SOa4)s because of high charge.

Sb,Ss (ARG Hidt) & o Fa 9T Whad BRE Al(SO4)s 8 Fifdh gFET UR aY Fqaifds 2 |

Silver (atomic weight = 108 gm mol) has a density of 10.5 gm cm-3. The number of silver atoms on a
surface of area 10-12 m2 can be expressed in scientific notation as y x 10*. The value of x is :

[JEE 2010, 3/163]
fieeR (TRAY] ¥R = 108 I A1) Hra@ 10.5 I cm=2 21 1012 m2 U &9 WX fiea” RATILe
B FE& IS Fhad H y x 10 §RT Fad B I Fhehl 2 | X BT eI | ¢ [JEE 2010, 3/163]

7

Volume of one mole of silver atoms = % cm3/mole

. 108 1
volume of one silver atom = X 5 Cm?
10.5 6.022x10
S0, inR?’ _ 108 X ! - = 1.708 x 103 [neglecting the void space]
3 10.5 6.022x10

R3=0.407 x 1002 cm?3
R3=0.407 x 10-2® m3
Area of each silver atom
nR2 = 1t x (0.407 x 10-2° m?3)23
107 108

s0, number of silver atoms in given area. = —5—33E =
(0.407x10"m") (tx2)

=1.6 x 107 =y x 10"

XxX=7

1 9l Ag URATIRI BT AT = % cm3/mole

/\
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7.

Sol.

Sol.

8.*

Sol.

Sol.

108 1
1A UXHIY] Pl ATIAT = X cms3
d 105  6.022x10%
4 108 1 :
Ik, — nR3 = x 5 =1.708 x 1023 [Ffds Rfdai @1 7va w9 gY]
3 105  6.022x10

R3=0.407 x 10~ cm?
R3=0.407 x 1002 m3
IR Ag UHIY] Dl g9%d nR2 = 1t X (0_407 x 10-29 m3)2/3

. . . 1072 108
I, & MY &FFA § Ag WA B TAT = = =1.6x107 =y x 10*
™ I (0.407x102m°)™®  (nx2) y

Xx=7

The correct statement(s) pertiaining to the adsorption of a gas on a solid surface is (are)

[JEE 2011, 4/180]
(A*) Adsorption is always exothermic
(B*) Physisorption may transform into chemisorption at high temperature
(C) Physisorption increases with increasing temperature but chemisorption decreases with increasing
temperature
(D*) Chemisorption is more exothermic than physisorption, however it is very slow due to higher energy
of activation.
gIJ—JS W B a9 & e & foy 9 $oF 2(8) [JEE 2011, 4/180]
(A*) Irfdrenyor HdaT IHIEY 2 |
(B*) Hifae eyl Swa qu w e sy § gRafda & e 2 |
(C) \ifde ALY AU 981 & A1 gl § UR=] IS SN q9 981 & a1l =edl o |
(D*) Ve SrfAreiyor o1 et e Ayl rftres It § Fife g ifde afhaer soif & wRo
7 I | B 2|
(A) AH = —ve for adsorption
(B) fact
(D) chemical bonds are stronger than vander waal’s forces so chemical adsorption is more exothermic.
(A) AH = —ve 31fNyo & forg
(B) a1
(D) ITIfd ¢ areexatel 98 Y AUeTT Udel Bl & A IS J1ferenyor ifdes Swiel 8 |

Choose the correct reason(s) for the stability of the lyophobic colloidal particles. [JEE 2012, 4/168]
(A*) Preferential adsorption of ions on their surface from the solution.
(B) Preferential adsorption of solvent on their surface from the solution.
(C) Attraction between different particles having opposite charges on their surface.
(D*) Potential difference between the fixed layer and the diffused layer of opposite charges around the
colloidal particles.
Fafdwrft dcized &0 (lyophobic colloidal particles) @1 ReRar (stability) & & HRT AT |
[JEE 2012, 4/168]

(A¥) 39 TS UR 31 &1 faeras § quiieass (preferential) STferenyor 81|

(B) 9@ g WR fIamass &1 faeas § quicia arferenyor g |

(C) 3% TS Ul & gss R fIudia smaei & € anador 8|

(D*) 37 IRI AR ReR Ra 3R faaRa wa & <9 fodid e & SR favarax 81 |

(A) due to preferential adsorption of common ions

(C) due to repulsion not due to attraction

(D) The layer of oppositely charged particles around any colloidal particles will decrease the potential
energy of system as a whole.

(A) TH AT B qUITcHD SRR & BRI

(C) ufapdor & RO A1 & HYT & HROT

(D) f& *ft PIdlgsa HU1 & RN AR AT ARG Foil ) wra, Twot e o Rafas ot § &
HR B |

/\
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/\ g

9.*

Sol.

The given graph / data I, Il, Il and IV represent general trends observed for different physisorption and
chemisorption processes under mild conditions of temperature and pressure. Which of the following
choice (s) about I, II, lll and IV is (are) correct. [JEE 2012, 4/168]

© ©
Q ]
Qo el
3 —
] P constant 2 P constant
o o
© ©
g 8
i) > (i) S
S 5]
5 =
3 >
Q <]
> €
< <
T T
°
(0]
5 >
2 &
2 200 K g
@ 250 K w f——iE\
(i) @ (iv) 80
“5 z Distance of molecule from the surface
£ 2 AH,,, = 150 kJ mol"
] o
£
<
P

(A*) I is physisorption and Il is chemisorption (B) I is physisorption and Il is chemisorption

(C*) IV is chemisorption and Il is chemisorption (D) IV is chemisorption and Il is chemisorption

Qg gU 1, I, I 3R IV X7 (data), 5§ Am9sHA 9 I19 (mild temperature and pressure) &R, fafi=1 Wifd®s
ALY G IS AT (TshA1) B A TRy e 2| Frfafad & 9 L1, 1R IV & |4 |

P fapey & B 8 ? [JEE 2012, 4/168]

E P constant E P constant
+ %
(i) £ (i) £
& &
& i
T %
T T
E 200 K \
(i) E 200K ) A S —

Rerfarst_ ot

|AT ¥ 3] B
AH,,, = 150 kJ mol”

e

ey

P
(A% | Hife S1ferely o 7 &R 1| I srfdrenyor 2
(B) | Witfares <rfdreiyor ® iR 11 e srfdrenyor @
(C*) IV IS ey 2 3R || e rfdremyor 2
(D) IV Irrafe rfdremsor 8 &fiR 1| It srferenyor 2

In physisorption on increasing temperature at constant pressure, adsorption decreases while in
chemical adsorption on increasing temperature due to requirement of activation energy adsorption will
increase at same pressure. So, | is physisorption while Il is chemisorption.

[l is physical adsorption as on increasing temperature, extent of adsorption is decreasing .

IV is representing enthalpy change (which is high) during chemical adsorption (due to bond formation)
So, is valid for chemical adsorption. So, answer is (A) and (C)

Aifcre Ny 3 9d g9 W d9 A g B Wi IRy H A BRI B Saih RIS ARy 3§
am ¥ gfg & AT AfHIn Fl B MG dr d HR FAM @ TR ARyer § gig BN om: | Hifde
ST & SafS || TAIS AT B |
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I Sifdremyor 2| @™ # afg & |n smierenyer @ W # HH Bl 7
IV I STy (Fg AT & HRe) & SRE T uRadq (SN fF 1w 2) usfRia oxar 81 o
TE TS AT B AT AT B | 31 SR (A) 71 (C) B

10. Methylene blue, from its aqueous solution, is adsorbed on activated charcoal at 25° C. For this process,
the correct statement is [JEE(Advanced)-2013, 2/120]
(A) The adsorption requires activation at 25°C.
(B*) The adsorption is accompanied by a decreases in enthalpy.
(C) The adsorption increases with increase of temperature.
(D) The adsorption is irreversible.

25°C AMUAN W Ud Sleird e & AfifeM < &1 9fshad aReId R IEeiyor f&ar 1| 59 ushd &
fore 8 e B | [JEE(Advanced)-2013, 2/120]
(A) AT BT 25°C TR ARKIAV B IMITIHAT BN 2 |
(B*) rfrenor ushH # T et B
(C) 31fSreyor Iq|e 98 W ¥l ® |
(D) SAfEreior Sgehaola & |
Sol. As the adsorption of methylene blue over activated characoal is physisorption (Reference : NCERT), it
is accompanied by decrease in enthalpy.

Ao & &1 Afhad aRSIA TR SR HIfde ST & IRl | (Ref. : NCERT) I8 Tl H

FHH B A YR BN
11>  When O, is adsorbed on a metallic surface, electron transfer occurs from the metal to O,. The TRUE
statement(s) regarding this adsorption is(are) [JEE(Advanced)-2015, 4/168]
(A) O, is physisorbed (B*) heat is released
(C*) occupancy of n;p of O, is increased (D*) bond length of O, is increased

TEh o1 I8 R O, &1 AR (adsorbed) BF W €1 & O, d golagi IR (electron transfer)

BT 8| 39 AT & IR # F& vy d=ra-9 8 &)  [JEE(Advanced)-2015, 4/168]

(A) O, BT Wifded AfreyoT Brem B | (B*) &1 fAdarch B |

(C*) O, ® m,, Bl AT (occupancy) 9l & | (D*) O, b1 3Te= of+1g (bond length) Fgh 2 |
Sol. (A) As electron transfer is involved, so chemisorption is taking place.

(B) Adsorption is exothermic process.

(C) The n*2p orbitals of O2 accomodate the incoming electron as they are partially filled.

(D) As electron enters antibonding MO, bond length increases.

So, answer is (B,C,D).
TA: (A [P soag RIFARRY FEd 2, 3 I8 A ffERyer 8l 2 |

(B) rfdreyor Semedt ghH ¥ |

(C) 02 1*op HETH AT dTel FoId Al BT FARNNG B ©, b I8 3MfAB X Y 81 2 |

(D) 9f% gerasi= ufda=h MO # UJ9 &val B, ofd: a7 IS deel 2 |

3@ SR (B,C,D) &1

12. The qualitative sketches I, Il and Il given below show the variation of surface tension with molar
concentration of three different aqueous solution of KCI, CHzOH and CH3(CHz)11 OSOs— Na* at room
temperature. The correct assignment of the sketches is : [JEE(Advanced)-2016, 3/124]

I &Y ToneTe Yt |, 11 e Il 9T d1g WRKCl, CHsOH @11 CH3(CHz2)11 OSOs~ Nat & 9 fis
STeia faeraei @ AR |igdl (concentration ) @ 1 U8 TH1d (surface tension) @ URad+d &I T & |
el &1 98 AfdSeRo g ? [JEE(Advanced)-2016, 3/124]
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Sol.

13.*

Sol.

= | = 11 = 11
3 3 3
QL QL QL
[] [] []
& & &
© © ©
@ @ @

Concentration > Concentration > Concentration >
(A)1:KCI Il : CHsOH Il : CH3(CH2)11 OSO3~ Na*
(B) | : CH3(CH2)11 OSOs~ Na* Il : CHsOH 1l : KCI
(C)1: KCl Il : CH3(CH2)11 OSOs~ Na* Il : CHsOH
(D*) | : CHsOH Il : KCI Il : CH3(CH2)11 OSOs~ Na*

Impurities affect surface tension appreciably. It is observed that impurities which tend to concentrate on
surface of liquids, compared to its bulk lower the surface tension.

Substance like detergents, soaps (CH3(CH2)1:SOs"Na*) decreases the surface tension sharply.

Those like alcohol (eg. —CHsOH, C2HsOH) lower the surface tension slightly. This can also be related to
the fact that CHsOH has smaller dielectric constant. Dielectric constant is directly proportional to
surface tension. So, on adding CHsOH in water, overall dielectric constant decreases and surface

tension decreases.
Inorganic impurities present in bulk of a liquid such as KCI tend to increase the surface tenstion of

water.

JfEdl Ue T W SYTEd FHE STl § I8 Ufd Brar ® 5 ofedt S 9ed 1 oen wal @ waw W
Aifesd B & A1 9C d1d Pl HH PR <l o |

Tgred S 3MUHTSId, AU (CH3(CH2)1:S0s Nat) e T91d &I ool § =eril & |

Tehlelel (JETEXUT —CH3OH, C2HsOH) Ue TF1a 1 oiel B9 &Rl & | 39d! 39 a¥e 41 B8l off Fobdl &
CH3OH &1 WRIIgd ©R1S $HH & | WIAEd WRIE ¢ a1/ & FAgUR 81 8| sHfely ofdd 3§ CHsOH
™ W wiagd ReRie gedl § o1 ue a9d gl © |

JHES JMfEAT a9 9 KCl & Jed # SURAR Bl & 1 oI & U T 9 Bl Forhl 2 |

The correct statement(s) about surface properties is(are) [JEE(Advanced)-2017, 4/122]
(A*) The critical temperatures of ethane and nitrogen are 563 K and 126 K, respectively. The adsorption
of ethane will be more than that of nitrogen of same amount of activated charcoal at a given

temperature.
(B) Cloud is an emulsion type of colloid in which liquid is dispersed phase and gas is dispersion

medium.

(C*) Adsorption is accompanied by decrease in enthalpy and decrease in entropy of the system.

(D) Brownian motion of colloidal particles does not depend on the size of the particles but depends on
viscosity of the solution.

U O & IR H FEl U B (5) [JEE(Advanced)-2017, 4/122]

(A*) T &R ATSEINE & hifad draAe (critical temperatures) $H9: 563 K 3R 126 K 8| o A
TYHE IR AfhId IRBIA BT FHAE T IR T BT JGeNY] AISSIoi B U 1fdd 8

(B) 9ICd U&H AR UBR &I dlclss & forad g uRkféra yrawen (dispersed phase) & 3R 9 gReor
A1 (dispersion medium) ® |

(C*) @rferenyor (Adsorption), e & TR e IR TOI Ted & A1 BT |

(D) PRI FHUI B I A BN & Azt R R 78 el ¥ | =g fIeras @t wa=an (viscosity) TR
iR axch B

= Higher the critical temperature, higher will be extent of adsorption.

= Cloud is an arosol, imulsions are liquid-liquid colloidal system.

= For adsorption AH =negative : AS = negative

= Brownian movement of colloidal particals depends on size of particles.

= = HIFAH a9 8 W, Ao 1w 1 31fdd 81l |

= 9 (& WK 8, U9 U §d-5d diassd o 2 |

= YT B {7 AH = FTHSD : AS = FRUTHD

= BIAGS BN BT G T HON B MBR R R FRely 7|
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PART - Il : JEE (MAIN) / AIEEE PROBLEMS (PREVIOUS YEARS)
A - |1 : JEE (MAIN) / AIEEE (RUBat auf) @& ues

JEE(MAIN) OFFLINE PROBLEMS

1. Which one of the following characteristics is not correct for physical adsorption? [AIEEE 2003, 3/225]
(1) Adsorption on solids is reversible
(2*) Adsorption increases with increase in temperature
(3) Adsorption is spontaneous
(4) Both enthalpy and entropy of adsorption are negative.
1 | @ P et qor Wi sifdeiye & fog v T8 7 - [AIEEE 2003, 3/225]
(1) ol R AR SehAvT BT R |
(2*) A9 9T & AT AT g B |
(3) Srferenyor Td: B B |
(4) ATy P I 7 T A FOTHAB BN B |
Sol. Since the physical adsorption process is exothermic, the physical adsorption occurs readily at low
temperature and decreases with increasing temperature. (Le Chatelier’s principle).

A o WIfasd RENver U Heedl ushw g gdfey difde sy e q R fiadigds siar & den
—emafey FRMER, a™ gem ) e ey @ ) ' |

2. The disperse phase in colloidal iron (III) hydroxide and colloidal gold is positively and negatively
charged, respectively. Which of the following statements is NOT correct ? [AIEEE 2005, 3/225]
(1) Coagulation in both sols can be brought about by electrophoresis
(2*) Mixing the sols has no effect
(3) Sodium sulphate solution causes coagulation in both sols
(4) Magnesium chloride solution coagulates, the gold sol more readily than the iron (III) hydroxide sol.
BIAGS! MR (1) TRS(FATZS TAT Dlairgs! Mes # URET yraven wwen: =l g Fomaf¥a gkit 21
o § Qo9 IR 98 T8 R ? [AIEEE 2005, 3/225]
(1) SFI A 9 Whed g du1 F9ed gRT a1 9@ & |
(2*) A B e R g g9d & gsar 2
(3) AIfsTw wewe faee Al Aid # Whed S Rl 2 |
(4) IMIRA (1) ETSSIAATSS Al B 3MUeT HHIRRA FaRgsS [Aade, Mes Afd @ Muar ¥ wwi~ad HRal

2 |
Sol. On mixing, they will coagulate each other being +ve and —ve charged.

T M W 98 gATHe U1 UM A & HU H UH—gER B A1 Thivad Bl SR |

3. The volume of collodial particle Vc as compared to the volume of a solute particle in a true solution Vs
could be : [AIEEE 2005, 3/225]

PIcgS! HU BT AT Ve, e e # o & ol & maas Vs @1 o1 H 8 §ohal 2 |
[AIEEE 2005, 3/225]

1-~1 (2) ~ 10% (3) ~ 10°° (4%) ~ 103
Sol. For true solution the diameter range is 1 to 10 A and for colloidal solution diameter range is 10 to
10,000 A.
V. (413)nr? ’ o
—£ = % _| . Ratio of diameters = (10/1)3 = 103 Ve/ Vs =108,
V, (4/3)nr; I
T  IRd® fadd @ fog ot & R 19 10 A 9@ Bl @ qn ddssd fAeam & fog @ @ w10
¥ 10,000A Bl 2|
3
V., (4/3)rr® (r :
—L=—"2<t=|° gl BT 31gurd = (10/1)° = 108 Ve/ Vs = 103
V. (4/3)ar [rj (1011) o
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4. In langmuir's model of adsorption of a gas on a solid surface : [AIEEE 2006, 3/165]
(1) the rate of dissociation of adsorbed molecules from the surface does not depend on the surface
covered

(2) the adsorption at a single site on the surface may involve multiple molecules at the same time
(3*) the mass of gas striking a given area of surface is proportional to the pressure of the gas
(4) the mass of gas striking a given area of surface is independent of the pressure of the gas
el M & 39 @ |as W AR & FRR FFid (Langmuir theory) & AR :
[AIEEE 2006, 3/165]
(1) HfE=NYT aropeii 1 was 4 fIAIe $1 &% TP g8 A8 W TR T2 FRA B |
(2) I8 W Thdl WA TR BN AT STNYUT 987 AR A3 B Th & THT AT B qHhal B |
(3%) 9% & fa QU T &5%d IR eav™ arell I’ &1 751 9 & T6 S AGHAGUR B 2 |
(4) 9ag & faa QU U &5l TR <dhv™ arell 1 & 7151 N & <9 ) R 7 ot 2

Sol. The adsorption of a gas is directly proportional to the pressure of gas.

T 9 B AN @ R N B q@ S FARURN SR 2

5. Gold numbers of protective colloids A, B, C and D are 0.50, 0.01, 0.10 and 0.005, respectively. The
correct order of their protective powers is [AIEEE 2008, 3/105]
e drefgsl A, B, C @1 D & WUld (gold numbers) s#e: 0.50, 0.01, 0.10 T 0.005 B | <&l eAameii
BT TS HH B [AIEEE 2008, 3/105]
(1)C<B<D<A (2*Y)A<C<B<D (3)B<D<A<C 4)D<A<C<B

Sol. Higher the gold number, lesser will be the protective power of colloid.

Bl 5 Prargs @1 w@ol G Nae ifie i, ST eTor e\dT Sa- &1 &H 8l |

6. Which of the following statements is incorrect regarding physiosorptions ? [AIEEE 2009, 4/144]
(1) More easily liquefiable gases are adsorbed readily.
(2) Under high pressure it results into multi molecular layer on adsorbent surface.
(3*) Enthalpy of adsorption (AHadsorption) is low and positive.
(4) It occurs because of van der Waal’s forces.

e fereiyer & vy § 3 91 ol § 319 s ® ? [AIEEE 2009, 4/144]
(1) 3TF TR § TAIT B4 dTell I WAl ¥ SIerRnfya Bl 2 |
(2) 3= @ W ARNTS AIE R 9g3Nads IRd I8 9 Ot 2|
(3*) AT B TA (AHarfrirer) T 3R e THS BT B |
(4) I8 qIUSAT gl © BRI BT 2 |
Sol.  Since adsorption is exothermic process so AH of adsorption is always negative.

'A. e AT e S ushH B ord: AN & fU AH BRI FOTHSE B R |

7. According to Freundlich adsorption isotherm which of the following is correct? [AIEEE 2012, 4/120]
(1) = oc pO (2) = o p?
m m
3) X« p/n (4*) All the above are correct for different ranges of pressure
m
wrefora SNy FHaMd & IR 71 9 | &1 9 &7 [AIEEE 2012, 4/120]
(1) = oc pO (2) = o p?
m m
@) X o pin (4*) <19 @ faf R B o S It e 2|
m
sol.  Xaptm where ST&f n>1
m
8. The coagulating power of electrolytes having ions Na*, Al** and Ba?* for arsenic sulphide sol increases
in the order : [JEE(Main) 2013, 4/120]
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Sol.

Sol.

Sol.

10.

Sol.

11.

RIS Fowrgs A & for’d Nar, AR 3iiR Ba2* 3l drel fIe[d sfuacdl &1 Whad dd 11 %A H qodl
2 [JEE(Main) 2013, 4/120]

(1) AB* < Ba?* <Na* (2*) Na* < Ba?* < AB* (3)Ba?* <Na*<APF* (4) APF* <Na*< Ba?
According to Hardy Schulze rule, greater the charge on cation, greater is its coagulating power for
negatively charged solution. So, order of coagulating power : Na* < Ba2* < Al**,

BIS! Yool M & JFAR 99199 WR 310 a9, fbdl U & oy 39! 3iftd Wha e¥dl ®1 el
2| T THaA &l BT HH T B 1 Nat < Ba?t < AR+

3 gram of activated charocoal was added to 50 mL of acetic acid solution (0.06N) in a flask. After an

hour it was filtered and the strength of the fitrate was found to be 0.042 N. The amount of acetic acid

adsorbed (per gram of charcoal) is : [JEE(Main)-2015, 4/120]

U% Ted H 0.06 N YRife® ot & 50 mL g+ # 3 U™ Afshaq &1 ®1ge e ™| (6 8¢ &

TR IW BT 1 AR 8 & ggadr 0.042 N UTs 78 | ffeenfya vRafed o @1 AT (Srso—daen

3 Ui UM W) R [JEE(Main)-2015, 4/120]

(1*) 18 mg (2) 36 mg (3)42 mg (4) 54 mg

Initial mmoles of CHs3COOH = 0.06 x 50

Final mmoles of CHsCOOH = 0.042 x 50

Hence, mass of CH:COOH adsorbed per gram of charcoal

_ (0.06-0.042)x50x107° x60 x10°
3

CH3COOH & URf&a& fiefl A = 0.06 x 50

CHsCOOH & 3ifcd fiell Jiel = 0.042 x 50

I BT HIIAT & Ufd T Jaf¥T CH3COOH &1 gId=
_ (0.06-0.042)x50x1072 x60x103

=18 mg

3 =18 mg
For a linear plot of log(x/m) versus log p in a Freundlich adsorption isotherm, which of the following
statements is correct? (k and n are constants) [JEE(Main)-2016, 4/120]
(1) 1/n appears as the intercept (2*) Only 1/n appears as the slope.
(3) log (1/n) appears as the intercept. (4) Both k and 1/n appear in the slope term.
Wia-sford STfEeNyor FHard I § log(x/m) T2 log p & €9 Wig R I @e & fov /1 § & &9 &
YT Fal 8 ? (k 21 n ReRi® €) [JEE(Main)-2016, 4/120]
(1) I/ns<W< & wT F Al 2 | (2%) A 1/n TAT & BT F AT B |
(3) log (1/n) STN< & 9 H 7T 2 | (4) k T2T 1/n 41 B TAT U H MM B |

According to the Freundlich adsorption isotherm

hRISiod (husfera) AfIRNYU FHAM! 9% & ITAR

i = kpl/n
m

Iogi =logK + lIogP
m n

The Tyndall effect is observed only when following conditions are satisfied : [JEE(Main)-2017, 4/120]
(a) The diameter of the dispersed particles is much smaller than the wavelength of the light used.

(b) The diameter of the dispersed particles is not much smaller than the wavelength of the light used

(c) The refractive indices of the dispersed phase and dispersion medium are almost similar in

maghnitude.
(d) The refractive indices of the dispersed phase and dispersion medium differ greatly in magnitude.
(1*) (b) and (d) (2) (a) and (c) (3) (b) and (c) (4) (a) and (d)
fersa g @it feErl o <19 741 o Sge Bt 3 [JEE(Main)-2017, 4/120]

(a) TR&AMNT Holt &1 T4, UYad UHTY Bl dTeed @ Jor H 9gd BIeT B |
(b) TR&RT Holt &1 a4, UYad UHTY B qTeed B Jor H 9gd BIel T8 B |
(c) uRedT wTaRen qen uReer A1eTd & TG URATT TTHT UH oI 8l |

/\

® Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) — 324005
Besfobnance Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in ADVSC - 38
ucating for better tomorrow Toll Free : 1800 258 5555 | CIN: U80302RJ2007PLC024029



mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx

Surface Chemistry ﬂ_

(d) gR&fIT Trawen denm uRemv desd & Sadie aRATT 9gd i o |

(1*) (b) =1 (d) (2) (a) Tt (C) (3) (b) T (C) (4) (a) T (d)
Sol. Theory based
NCERT page : 139 (Surface chemistry)
Sol.
NCERT page : 139 (Y8 I9H13)
JEE(MAIN) ONLINE PROBLEMS
1. The following statements relate to the adsorption of gases on a solid surface. Identify the incorrect
statement among them : [JEE(Main) 2015 Online (10-04-15), 4/120]
(1) On adsorption decrease in surface energy appears as heat
(2) Enthalpy of adsorption is negative
(3*) On adsorption, the residual forces on the surface are increased
(4) Entropy of adsorption is negative
/9 § 9 @I $YF S dadg W I @ AT 9 =g B SHH W Tod U P UgAI—
[JEE(Main) 2015 Online (10-04-15), 4/120]
(1) AfrNyY R g SHoit § B SO B w9 H B B
(2) arfereiyor & T Ko B B |
(3*) 3TN R YT &Fhe WX IfARTS 9o 9l © |
(4) A=Y @ Tl oS Bl B |
Sol. Adsorption takes place due to the presence of residual forces on the surface. After adsorption, these
are decreased.
TR U5 UR SaRIS geil 31 IURATT & BRI BIAT 8 | AU & UL I8 =edl & |
2. Under ambient conditions, which among the following surfactants will form micelles in aqueous solution
at lowest molar concentration ? [JEE(Main) 2015 Online (11-04-15), 4/120]
Sy gRRftEl & ofd /1 § 9 @I goar fread Aler drsal R Sd faead 9 fa
FARRT?
[JEE(Main) 2015 Online (11-04-15), 4/120]
D
(1) CH,~(CH,), —COO~ Na* (2) CH,(CH,),, N(CH,),Br~
®
(8) CH,~(CH,),.—-OSO, Na* (4*) CH,(CH,),, N (CH,).Br~
Sol. Longer hydrophobic chain, lesser CMC
T S faRIE g@en, 9 CMC.
3. The most appropriate method of making egg-albumin sol is:[JEE(Main) 2016 Online (09-04-16), 4/120]

(1) Keep the egg in boiling water for 10 minutes. After removing the shell, transfer the yellow part of the
content to 100 mL of 5% w/V saline solution and homogenize with a mechanical shaker.

(2*) Break an egg carefully and transfer the transparent part of the content to 100 mL of 5% w/V saline
solution and stir well.

(3) Keep the egg in boiling water for 10 minutes. After removing the shell, transfer the white part of the
content to 100 mL of 5% w/V saline solution and homogenize with a mechanical shaker.

(4) Break an egg carefully and transfer only the yellow part of the content to 100 mL of 5% w/V saline
solution and stir well.

T g | 99 @) Haie Sfaa fafy 2

(1) T& (30s) BI 10 fidfe & fory Sqed g ot 3 a2 | foda &1 e & 918 3/a¥d & Uil 9T @l
5% w/V Tauia fdeds & 100 mL # EFaRd &R & an Jif5s faeie®d (shaker) & A1 HATN
FRA B

(2%) T BT AYED ArSd @ qAT JqAT B TR AN Bl 5% w/V 90N faaa & 100 mL H RIEIRd
PR B | TAT W W A B

(3) T B 10 fiFe & forg x@d B | fodd @1 ge™ & 919 3/a¥d & Ahs 9N B 5% w/V aaviig faees
% 100 mL ¥ AAFTIRT &R & qAT qif~aa fAes® & 9 (homogenize) &R &

/\
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Surface Chemistry ﬂ_

Sol.

Sol.

Sol.

(4) T P FFYGH dred § AT AFd P had Ul W B 5% w/V daeiig fdemd & 100 mL #
IR PR & qAT 38 o e 21

Only the transparent part of egg has albumin.

I PT el TREY AT TegiAT &l 2 |

A particular adsorption process has the following characteristics: (i) It arises due to vander Waals forces

and (ii) it is reversible. Identify the correct statement that describes the above adsorption process:
[JEE(Main) 2016 Online (09-04-16), 4/120]

(1) Enthalpy of adsorption is greater than 100 kJ mol-2.

(2) Adsorption is monolayer.

(3) Adsorption increases with increase in temperature.

(4*) Energy of activation is low.

g ARy Srferenyor yshA e Siffieieror <adt 2 (i) S99 are}ald 99 @ BRUl gfg BN B (i) I8 SchAvi
2| 8 HUF UBAIY, S SURIAT IO YshH BT GRATNT Prar 2 |
[JEE(Main) 2016 Online (09-04-16), 4/120]

(1) Srfdreor @ e 100 kJ mol-1 ¥ #1f¥d® Bt 7|

(2) AT THAURT & |

(3) rfAr=Nwor a0 # ghg & Y IBA B |

(4*) afpaor ot = 7|

Adsorption aries due to Vander waal forces & reversible, hence it should be physisorption (physical
adsorption).

() Enthalpy of physisorption is low (20 — 40 kJ/mol)

(i) In physisorption multimolecular layer form.
4

X
m

(iii) Physisorption decreases with increase in temperature.

>

-
(iv) Physisorption required number activation energy.
Hence answer is (4)

ey § arevdidl 961 & BRI Jhg BN B dUT Sopaei Brar § gafon aw Hifde «ifdreiyer g
=Y | .

(i) s rfdremyer 3 S =T (20 — 40 kd/mol) Bt 7|

(i) e ey § ggevyE W WU BT B |

X
m
(iii) Hifoe srferenor A 7 gfg & A1 gedr ¥

-
(iv) e St BT AfHTT SHotl B AaeIHaT Bl B | T SR (4) B

Gold numbers of some colloids are : Gelatin : 0.005 - 0.01, Gum Arabic : 0.15 - 0.25 ; Oleate : 0.04 -
1.0; Starch : 15 - 25. Which among these is a better protective colloid ?

[JEE(Main) 2016 Online (10-04-16), 4/120]
(1*) Gelatin (2) Starch (3) Gum Arabic (4) Oleate
B oS Pldlss] Bl Mes F&T & : fofelfes : 0.005 - 0.01, T WIS : 0.15 - 0.25 ; 3ifferge : 0.04 -
1.0; <4 :
15 - 25 379 | D9 e} Pladiss 87 [JEE(Main) 2016 Online (10-04-16), 4/120]
(1% Rraifest (2) <rd (3) ™ WfA® (4) stiferae
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Sol.

Sol.

Sol.

Lower the gold number, more will be protective power of colloid.

Mes W& =A BN |, BIdlgs dl &7 wfad 1fde grf |

Among the following, correct statement is : [JEE(Main) 2017 Online (08-04-17), 4/120]
(1) One would expect charcoal to adsorb chlorine more than hydrogen sulphide

(2) Sols metal sulphides are lyophilic

(3) Hardy Schulze law states that bigger the size of the ions, the greater is its coagulating power.

(4*) Brownian movement is more pronounced for smaller particles than for bigger-particles.

1§ 4 9 2H 8 — [JEE(Main) 2017 Online (08-04-17), 4/120]
(1) IRBIA BTSRIoT ABIgS DI Gl H FAR B 3D SN HIAT 2 |
(2) |id T Fowlss SaeTe! B & |

(3) TEIYeol R & AR AT BT PR TSI B8 W Ih<d &Aal W1 Il © |
(4%) STST 7T BIC BUIT b foIg g HOIT BT el 1 YHIdl Bl 8 |

Brownian movement more pronounced for smaller particles.
BIC B B oY S T aifde anefe 2l 2|

Adsorption of a gas on a surface follows Freundlich adsorption isotherm. Plot of log X versus log p
m
gives a straight line with slope equal to 0.5, then: [JEE(Main) 2017 Online (09-04-17), 4/120]
(1 is the mass of the gas adsorbed per gram of adsorbent)
m

(1) Adsorption is proportional to the pressure.

(2*) Adsorption is proportional to the square root of pressure.
(3) Adsorption is proportional to the square of pressure.

(4) Adsorption is independent of pressure.

Wwwﬁvmaﬁmﬁwsﬁwﬁwaﬁﬁeﬁwwﬁzﬁmméuog% qAl log p & HeT Gl

T U U AR YT & Niaa) g7l 0.5 8 a9 [JEE(Main) 2017 Online (09-04-17), 4/120]
(wma@@wﬁwwmmﬁﬁmﬁvww:%)

(1) AfARNYOT g9 & FAEURN B B | (2*) AfARMYT SF & TA b FATIUTA BT B |

(3) AMRITOT I19 B T B FHATURN B B | (4) A=Y g9 WR R TE PR B |

izKp%

m

- log [ij =log K =1 log P
m n

slop @1a = 1:0.5 an=2
n

so, adsorption is proportional to square root of pressure.
39 YBR RN G719 & IS b FHURN B 2 |

Which of the following statements about colloids is False ? [JEE(Main) 2018 Online (15-04-18), 4/120]
(1) When silver nitrate solution is added to potassium iodide solution a negatively charged colloidal
solution is formed.

(2*) Freezing point of colloidal solution is lower than true solution at same concentration of a solute.

(3) Colloidal particles can pass through ordinary filter paper.

(4) When excess of electrolyte is added to colloidal solution, colloidal particle will be precipitated.
PSS & G H 79 § § B9 91 $UF IF™ 27 [JEE(Main) 2018 Online (15-04-18), 4/120]
(1) 59 @R Agge faeq, ueRrm smarerss fAagd # femn omar @ @ Ue Homafda dlarss)
foera a7 7|

(2*) faela @1 t& & Arsdl W aRdAAd f[aaad & o | dlarss f[daad &1 fadie 1 8an 2

(3) BIATES! HUT U AR fheer IR | g dwd A B |
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Surface Chemistry ﬂ_
(4) 519 Drarsel faeam # fagyd suecy &) A3 F # S[e R DIAgs! Bl Jaafd 8 I & |

Sol. Freezing point of colloidal solution is higher than true solution at same concentration of a solute.

Pz Ao o1 R9ie faog & 999 digar R arafds faoaa 3§ S<a e 2|

9. If x gram of gas is adsorbed by m gram of adsorbent at pressure P, the plot of log X versus log P is
m

linear. The slope of the plot is : (n and k are constants and n > 1)
[JEE(Main) 2018 Online (15-04-18), 4/120]

aﬁme,ﬁﬂﬂﬁvmxwﬁmﬂwmww@%ﬁwﬁﬁé@ﬁﬁm%aﬁlog%Wlogpzﬁ

freg wie Y& 8 | Wie &1 yaurdn (&) 7 890 (n 92 k Rerie & demn > 1)
[JEE(Main) 2018 Online (15-04-18), 4/120]

(1) 2k (2) log k 3)n (4%) 1
n
Sol. X —kpUn
m
log X Iogk+—|ogP
m
10. Two compounds | and Il are eluted by column chromatography (adsorption of | > 1I). Which one of the
following is a correct statement? [JEE(Main) 2018 Online (15-04-18), 4/120]

(1) I moves faster and has higher Rt value than I
(2%) Il moves faster and has higher Rt value than |
(3) I moves slower and has higher Rt value than Il
(4) Il moves slower and has higher Rt value than |
ol oRge gRT BT | AT 1| (@RrENTor | > 1) &Y enfera fhan| 91 § 9§ d19 v HEl HUF 2?2
[JEE(Main) 2018 Online (15-04-18), 4/120]
(1) | IS T g T IFS Ri BT AF I B Joo H IR 3 |
(2%) 1| TS Teral § T SEd Ry &1 A | 6 ol § SeaeR 2 |
(3) | 1T FaT & A IFD ReBT A || B oIl H IeoR & |
(4) | &1 T 8 T IFS RePBT AT | B ol § IeaeR 2 |
Sol. Since | is more adsorpted on stationary phase than Il, therefore 1l moves faster and has higher Rt value.

b | Al A graven w11 9 Afdd AR g1 € 1 saferg 11 A9 =Tddr @ 9l Swadr Rr /19 Il © |

11. Which one of the following is not a property of physical adsorption ?
[JEE(Main) 2018 Online (16-04-18), 4/120]
(1) Higher the pressure, more the adsorption (2) Greater the surface area, more the adsorption
(3) Lower the temperature more the adsorption (4*) Unilayer adsorption occurs
1 % P e WIS ey 1 It TE g 7 [JEE(Main) 2018 Online (16-04-18), 4/120]

(1) SR T4, SATGT STferenyoy (2) =R amu, STeT rfdrEnyr
(3) IST US &=, SATGT SIforemyor (4%) AT YH—IRAT BT §
Sol. Physical adsorption is multilayer adsorption.

Afe sfdrenyor sgueiia srfdrenyo 2 |

12. Adsorption of a gas follows Freundlich adsorption isotherm. In the given plot, x is the mass of the gas
X . .
adsorbed on mass m of the adsorbent at pressure p. — is proportional to :
m

[JEE(Main) 2019 Online (09-01-19), 4/120]
e 9 F1 RNy wrasfoad ey EHaTy 9% &1 IgERY aRal Bl R W Wi #, p 3@ W

AR B m R % TR 2| [JEE(Main) 2019 Online (09-01-19), 4/120]
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Log P
(1) p? @p (3%) pt2 (4) pt
VP @pd (39 p2 @ @) p™* &
Sol. XokpEvn
m
X 1
log— =logk + =logP
m n
= Slope = 1 = Gl 1
n n
From graph, slope 3IR&@ ¥ TTd = %:%
= n=2 = X Pl2
m
13. For coagulation of arsenious sulphide sol, which one of the following salt solution will be most effective?

[JEE(Main) 2019 Online (09-01-19), 4/120]
AT Aehize &1 Thed 4 9 9 {59 o & o1 9 999 Afdd yqradrT 8rm?
[JEE(Main) 2019 Online (09-01-19), 4/120]

(1) NasPOu4 (2%) AICIs (3) BaCl2 (4) NaCl
Sol. As2Ss sol is a negatively charged sol. So AICls is the most effective coagulating agent.
As2Ss did Fumafdrd dfel ® sferg AlCk Halfds gwrdt wh<aar § |
14. Which of the following is not an example of heterogeneous catalytic reaction ?
[JEE(Main) 2019 Online (10-01-19), 4/120]
(1) Ostwald’s process (2) Haber’s process
(3*) Combustion of coal (4) Hydrogenation of vegetable oils

=1 & 9 o vl SAReT sk &1 SerEver 7E 77
[JEE(Main) 2019 Online (10-01-19), 4/120]

(1) JATATeS UHH (2) TR UHH

(3*) PIIA BT G&A (4) T=Rafd Al BT BTSRISTHAIBRU
Sol. Catalyst

(1) Ostwald process Pt

(2) Haber process Oxide of Fe, K, Al

(3) Combustion of coal no heterogeneous catalytic

(4) Hydrogenation Ni
Sol. IORS

(1) 3iiecares UshA Pt

(2) TR UHH Fe, K, Al & 3ifeaTss

(3) PIIA BT TEA fayar SR 7L

(4) BTESTTHIART Ni
15. Haemoglobin and gold sol are examples of: [JEE(Main) 2019 Online (10-01-19), 4/120]

(1) negatively charged sols
(2) positively charged sols
(3*) positively and negatively charged sols, respectively
(4) negatively and positively charged sols, respectively
qAT Mes Aid SITERV 8: [JEE(Main) 2019 Online (10-01-19), 4/120]

(1) ForHsd AR Al & (2) gD SMARIT wfell &
(3*) HHLT: gATHSG TAT FKUTHS ARG Al B (4) HH: FOMHS qAT &ATHS ARG Al B
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Sol.
16.

Sol.
17.

Sol.

Sol.

18.

Sol.
19.

Sol.

Fact deg

An example of solid sol is: [JEE(Main) 2019 Online (11-01-19), 4/120]
(1) Butter (2) Hair cream (3) Paint (4*) Gem stones

I i fhddr U STER B — [JEE(Main) 2019 Online (11-01-19), 4/120]
(1) wFE= (2) TR B () U= (4%) 919 e+

Factual d&gTcHS |

Among the colloids cheese (C), milk (M) and smoke (S), the correct combination of the dispered phase
and dispersion medium, respectively is : [JEE(Main) 2019 Online (11-01-19), 4/120]
(2*) C : liquid in solid; M : liquid in liquid; S : solid in gas

(2) C : solid in liquid; M : liquid in liquid; S : gas in solid

(3) C : solid in liquid; M : solid in liquid; S : solid in gas

(4) C : liquid in solid; M : liquid in solid; S : solid in gas

BTSS!, S AR (C), Y (M) T €31 (S) & fawg # uRfera wraRen den uRemer #reqq &1 |& 7
HH: BT : [JEE(Main) 2019 Online (11-01-19), 4/120]
AN C: B AEI ;M SIHEES: A (2)C:SIHIT ;M:TaH g9 ;S:39 A 9
B)C:GIHIA;M:GIHIW;S:MHIM (4)C:3MHATI;M: 3 Hga;S:99 # 3
Cheese — liquid in solid

Milk — liquid in liquid

Smoke — Solid in gas

TR > 39 H &4
¥ >%d H wa
gail - 19 ¥ 34

Given

Gas H2 CHa4 CO2 SO2

Critical 33 190 304 630

Temperature / K

On the basis of data given above, predict which of the following gases shows least adsorption on a

definite amount of charcoal ? [JEE(Main) 2019 Online (12-01-19), 4/120]
e T &
™ Hz CHs CO2 SO

Hifdd da /K - 33 190 304 630

SR A W sl & MR R UFfa HIY & 779 § 4 Sl 19 aRaId @1 v [lem 9 )
=IAa STferenyer yefRid e ? [JEE(Main) 2019 Online (12-01-19), 4/120]
(1) CHa (2%) H2 (3) CO2 (4) SO2

Amount of gas adsorbed®<T &1 Irferenfyad d= o T

Among the following, the false statement is : [JEE(Main) 2019 Online (12-01-19), 4/120]
(1) It is possible to cause artificial rain by throwing electrified sand carrying charge opposite to the one
on clouds from an aeroplane.

(2) Lyophilic solution can be coagulated by adding an electrolyte

(3*) Latex is a colloidal solution of rubber particles which are positively charged

(4) Tyndall effect can be used to distinguish between a colloidal solution and a true solution

ferforRaa & 9, 3rdT B & ¢ [JEE(Main) 2019 Online (12-01-19), 4/120]
(1) I P AT I qIedl IR IURT A A ARG AR T & BN DI BPH B KA aui
PR TG R |

(2) AT, Aid FT e o g uacy femax fhan o dadr @ |

(3*) Wied, AR D DU Bl Th BlAlgs! Ao 2, S =g & 2|

(4) fe==al U &1 STAN UH didiss! [Aaad qen aRafad faeed # oMk &=+ @ foru fdhan < awan
2 |

Theory based Jg1f~<1®
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