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CHEMISTRY (Cc19

SYLLABUS : Surface Chemistry

Max. Marks : 180 Marking Scheme : + 4 for correct & {(—1) for incorrect Time : 60 min.

INSTRUCTIONS : This Daily Practice Problem Sheet contains 45 MCQ's. For each question only one option is correct.
Darken the correct circle/ bubble in the Response Grid provided on each page.

1.  Which of the following statcments is nof ruc about the
oil-in-watcr type cmulsion?
(a) Onaddition of small amount ofwalcr, no scparatc laycr
of water appears

(b) On addition of oil, separate layer of oil is formed

(¢) Additon of an clectrolyte causes the conductivity of
the emulsion to increase
(d) Addition of small amount of oil solublc dye¢ renders
the entire emudsion coloured.
2. Which of the following is not a favourable condition for
physical adsorption ?
(a) High prcssurc
(b) Negative AH
(¢) Higher critical tcmperaturc of adsorbate
(d) Hightempcraturc
3. The disperse phasc in colloidal iron (III) hydroxidc and
colloidal gold is positively and negatively charged,

respectively. Which of the following statements is NOT

correct ?

(a) Coagulation in both sols can bc brought about by
clcctrophoresis

(b) Mixing the sols has no cffcct

{¢) Sodium sulphatc solution causcs coagulation in both
sols

{(d) Magnesium chloride solution coagulates, the gold sol
more readily than the iron (I11) hydroxide sol

Among the following, correct statement is :

(a) Brownian movement is more pronounced for smallcr
particles than for bigger—particles.

(b) Sols of nctal sulphidcs arc lyophilic.

(¢) Hardy Schulzc law slates that bigger the sizc of the
ons, the grealer is its coagulating powcr.

{(d) One would expect charcoal to adsorb chlorine more
than hydrogen sulphide.
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5. Onc desircs 1o prepare a positively charged sol of silver  13.  Tyndall cffcct is shown by
iodide. This can be achieved by (a) sol (b) solution
(@) adding sinall amount of AgNO, solution to KI solution (c) plasma (d) precipitate
in slight excess 14. The cause of Brownian mmovement is
(b) adding small amount of KI solution to AgNQO, solution (a) Heat changes in liquid state
in slight excess (b) Convectional currents
(c) mixingequal volumes of equiinolar solutions of AgNO, (c) Thcimpact of molccules of the dispersion medium on
andKI the colloidal particlcs.
(d) Nonc of these (d) Attractive forces between the colloidal particles and
6. How many laycrs arc adsorbed in chenical adsorption ? molecules of dispersion mediun.
(@) Onc (b) Two 15. Which of the following curves is in accordance with
(¢) Many (d) Zcro Frcundlich adsorption isotherin ?
7.  Adsorption of gases on solid surfaceis exothermic reaction
because (@ (b)
(a) free energy increases (b) enthalpy is positive é ;
(¢) cntropy incrcascs  (d) cnthalpy is ncgative = =
8. CodLiveroilis g =
(a) fatdispersed in water (b) water dispersed in fat —
(c) water dispersed in oil (d) fat dispersed in fat. s !
9.  Physical adsorption of a gaseous species may change to
chemical adsorption with (© @ N
(a) deccreascin temperaturce i X
(b) increase in temperature = Eu y
(¢) increase in surlacc arca of adsorbent 2 2]
(d) decrease in surface area of adsorbent 4
10. Hydrolysis of urea is an example of logp’— 9ep2
(a) homogenous catalysis (b) heterogenous catalysis 16. Which of the following kind of catalysis can be cxplaincd
(c) biochemical catalysis (d) zeolile catalysis by the adsorption theory ?
11.  Alum helpsin purifying watcr by (a) Homogencous catalysis
(a) forming Sicomplex with clay particles (b) Acid - base catalysis
(b) sulphatcpart which combincs with the dirt and removes (c) Hetcrogencous catalysis
it (d) Enzyme catalysis
(c) aluniniwn which coagulates the mud particiles 17. The electrolytic impuritics of a sol can most easily be
(d) making mud watcr soluble scparated by
12. The efficiency of an enzymein catalysing a reaction is due (a) dialysis (b) clectrosmosis
to ils capacity (c) clectrophoresis (d) clectrodialysis
(a) toform astrong enzyme-substrate coniplex 18. Which of the following constitutes irreversible colloidal

(b) to decrease the bond energies of substrate molecule
(c) to change the shape of the substrate molecule
(d) 1o lower the activation encrgy of the rcaction

sysicmn in waler as dispersion mcdium?
(a) Clay (b) Platinum
(c) Fc(OH), (d) All ofthese
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If x is amount of adsorbalc and 7z is amount of adsorbeny,
which of the following relations is not related 1o adsorption
process 7
() x/m=f(p)atconstant T.
(b) x/ m=f(T)alconslanip.
(c) p=f(T)atconslant (x/ m).
& ==p T

ni
Gold numbers of some colloids are : Gelatin : 0.005 -0.01,
Gum arabic : 0.15-0.25; Olcalc : 0.04—1.0; Starch : 15-25.
Which among these is a belter protective colloid ?
(a) Gelatin (b) Starch
(c) Olcate (d) Guun arabic
Colloidal gold s prepared by
(a) Mechanical dispersion (b) Peptisation
(¢) Bredig’sArcmcthod (d) Hydrolysis
Freundlich equation for adsorplion of gases(in amount of x g)
on a solid (in amount of m g) al constant lemperature can be
expressed as

x 1 X 1
(a) logl:logp+—h)g1\' (b) iogLZIogKi-—iogp
m n m n

(© =oxp" @ Z=logprtiogk
m nm n
Given below, calalyst and corresponding proccss/rcaction
arc matched. The one with mismaichis
(a) [RIhCI(PPh,),]: Hydrogenation
() TiCl, +Al(C;H,), : Polymerization
(c) V205 : Haber-Bosch process
(d) Nickel : Hydrogcnation
Which of the following docs not contain a hydrophobic
structure ?
(a) Linseedoil (b) Lanolin
(¢) Glycogen (d) Rubber
The heats of adsorption in physisorplion lie in the range (in
kJ/mol)
(a) 40-408 (by 40-108
(c) 10-40 (d 1-10
Which onc of'the following characicristics isnot correct for
physical adsorption ?

27.

28.

29.

30.

31.

32,

c-75]

(a) Adsorption incrcascs with incrcasc in icmpceraturc
(b) Adsorplion is spontancous

(c) Both cnthalpy and cniropy of adsorption arc ncgative
(d) Adsorplion on solids is reversible

Under ambient conditions, which among the following
surfaclants will form micelles in aqueous solulion at
lowest molar concentration?

(a) CH,~(CH,),CO0 Na

®
(b) CH(CH,),, N (CH,),Br-
(© CH;~(CH,);-0SO5 Na*

@

(d) CH(CH,), N (CH,),Br-
Flocculation value of BaCl, is much less than that of KCl for
sol A and flocculation valuc of Na,SO, is much Icss than
that of NaBr for sol B. The correcl statement among the
following is :
(a) Both thesols A and B are negalively charged.
(by Sol A is posilivcly charged and Sol B is ncgatively

charged.
{c) Both the sols A and B arc posilively charged.
(d) Sol Aisncgatively chargedandsol B is positively charged.
The density of gold is 19 g/cm® 1f 1.9 x 10-* g of gold is
dispersed in onc litre of waler 1o give a sol having sphcrical
gold particlcs of radius 10 nm, then the number of gold
particles per mm?® of the sol will be

(@ 1.9x101 () 63x101"

(© 63x10° (d)y 24x10¢

The slablity of lyophillic colloids is due 1o which of the
following?

(a) Chargcon their particles

(b) Largesizeoftheir parlicles

(c) Smallsizc ol thcir particlcs

(d) A layer of dispcrsion medium

Colloid of which onc of the following can be preparcd by
clectrical dispersion method as well as reduction mcthod ?

(a) Sulphur (by Ferrichydroxide
(c) Arsenious sulphide (d) Gold

Example of mtrinsic colloid is

(a) glue (b) sulphur

(c) Fe (d) As,S,
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(b) second-order reaction
(d) fractional order

lc76}
33. A particular adsorption proccss has the following 39. Which of the following is not cmulsifying agent for W/O
characieristics : (i) It ariscs duc to van der Waal’s forces and emulsion?
(ii) itis reversile. Identify the correct statement that describes (a) Lampblack
the above adsorption process : (b) Longchain alcohol
(a) Adsorption is monolayer. (c) Prolcins
(b) Adsorption increases with increase in temperature. (d) Heavy metal salts of fatty acids
(c) Enthalpyoladsorption is grcatcrthan 100 kJ mol-! 40. Amongthcfollowing, the surfactantthatwill form miccllcs
(d) Energyofactivation is low. in aqucous solution at the lowest molar concentration at
34. In petrochemical industry alcohols are directly converied ambient conditioniis : -
1o gasolinc by passing over heated (a) CH;(CH,),,N(CH,),Br
(@) Platinum (b) ZSM-5 (b) CHy(CH,),,0SO-;Na*
() Iron (d) Nickel (¢) CH,(CH,);COONa*
35. Match the columns (d) CH,(CH,), N(CH,),Br
Colunin-1 Colunin-IT 41. Atlow pressure, the fraction of the surface covered follows
A As,S, sol I.  Bredig’sArc method (a) zero-order reaction
B. Fe¢(OH),sol 1.  Double decomposition (c) first-order reaction
C.  Colloidalsols of metals III. Peptization 42. The following statements relate to the adsorption of gases
like Au, Ag, P1, etc. on a solid surface. Identify the incorrect stalcment among
D. Conversion of ficshly IV Hydrolysis themn:
prepared precipitate (a) Enthalpy of adsorption is ncgativc
into a colloidal sol (b) Encrgy appcars as heat
(@ A-ILB-IV;C-II;D-1I (c) On adsorption, the residual forces on the surface are
() A-1I;B-1;C-IV;D-III increased
() A-IV:B-11;C-I; D-III (d) Entropy of adsorption is negative
(d A-I;B-1V;C-I;D-11 43. Pcptization involvcs
36. InLangmuir's modecl of adsorption of a gas on a solid surfacc (a) precipitation of colloidal particles
(@) the mass of gas siriking a given area of surface is (b) disintcgration of colloidal aggregates
proportional to the pressure of the gas (c) cvaporation of dispcrsion medium
(b) the mass of gas siriking a given area of surface is (d) impact ol molcculcs of the dispersion medium on the
independent of the pressure of the gas colloidal particles
(c) the rate of dissociation of adsorbed molecules from 44- The isoclectric-point of a colloidally dispersed material is
the surface does not depend on the surface covered thepH value at which
(d) the adsorption at a single site on the surface may (a) the dispersed phase migrate in an electric field
involve multiple molccules at the same time () the dispersed phase does not migrate in an electric
37. Which of the following clectrolytes is least cffcctive in ficld
coagulating ferric hydroxide solution? (c) the dispersed phase has pH cqual to 7
(@ KBr ® X,S0, (d) the dlspersed phasg ll’c?S pH equal 1o zero
©) K,Cro, (d) K,[Fe(CN),] 45. When solution of 5g ofiodincin CSzqu shakqn with the
38 is a silver sol used as an eye lotion. same volume of waler. The amount of iodine in water is

(a) Amytol
(c) Ciprofloxacin

(b) Argyrol
(d) Cylol

(Distribution coefticient Ccs, /C11,0 =420.0)
(@ 119 M) 00019 () 00119 (d) 0.119
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When oppositely charged sols are mixed their charges
ar¢ nculraliscd. Both sols may be partially or complcicly
prccipitated.

Brownian movement is the random motion ol particlcs
suspended in a fluid (a liquid or gas) resulting from
their collision with the fastmoving alom or molcculcs
in the liquid or gascous state of the matter. Thatmeans
smaller particles are responsible for the Brownian
moveinent than for bigger particles.

Chemical adsorption involves formation of monolayer.

Adsorption is accompanied by evolution of heat as
the residual forces acting along the surface of
adsorbent decrease i.e., adsorption is accompanied by
decrease in enthalpy.

Hydrolysis of urea can be represented as follows

Urease

EErrE—— QNH'; = C02
(enzyvime) -

HQN —ﬁ— NH2 + H20

Since it involves biological catalyst (enzyme) so it is
an cxample of biochemical catalysis.

Alum coagulates mud particles and helps in purifying
water.

Efficiency of catalysing property of a calalyst is
inversely proportional to aclivation energy.

Tyndall cffcet is shown by sols.

It is due to impact of molecules of dispersion medium
on the colloidal particles.

Adsorption thcory is applicd to hcicrogencous
catalysis.

Elcctrolytic (Tonic) impuritics can bc most casily
rcmoved on application of ¢lectric ficld.
All are irreversible colloidal systems.

1

Goldnumber © —m8™
Proteclive power

i.c., The smaller the value of gold number of lyophilic
sol, the greatcr is the protective action. Hence, gelatin
will be better protective colloid.

Colloidal gold is prcpared by Bredig's arc method.
According to Frcundlich cquation,

23,

24,
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A
or log—=logKp"'"
mn

V,0; is used as catalyst in contact process of
manufacturing H,SO,.

Linsced oil, lanolin and glycogen attract water hence
contain a hydrophilic structurc but rubber docs not
attract water and thus does not contain a hydrophobic
structure.

For physiosorption the AH value is 1 0 - 40 kJ/mol.

As adsorption is an exothermic process.

.. Ris¢ in tcmpcraturce will decrcasc adsorption.
Greatcr the surface arca, greater the van der waal forces
ofattraction and therelore at lesscr concentration micelle
formation will takc place. In casc of

X l
or ioglz log K +—log p
n n

]
CH;(CHjy),5 N(CH,);BrO ducto greater chain length,
greater will be van der waal forces.

In first casc the given compounds have same anion
but different cations having different charge hencethey
will precipitate negatively chargedsol ie. “A’.

In sccond casc the given compounds have similar
cation but difTerent anion withdiffcrent charge. Hence
they will precipitate positively charged sol. i.e. ‘B’.
Volume of gold present in solution

- C19x107Yg
Density of gold — 19g/ cm?’
=0.1 x 10-4cm?,
For spherical particlcs of gold with radius cqual to 10nm

The volume of cach particle
A =ix2—2x(|0x 1077 cm)?
3 3] 7
= E— x1

21
Number of gold particles present

Mass of gold

0_18(:1113

Volume ol gold in solution

Volume ol cach particle

01x10 *cm?

88 x 10718 e’

21

21 3 .
=—x10" particles

88

=12.4 x 10! particles
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2.4 x 10'? particlcs of gold arc present in 1000 cm?
(1 litrc).
. Number of particles present per mm?

_ 2.4x10"

108
=24x10°

[IL=105mm’]

The stability of lyophilic colloids is due to layer of
dispersion mediun around sol particles.

On shaking with the dispersion medium, colloids
dircctly form the colloidal sol. Hencee they arc called
intrinsic colloids. i.c., gluc.

The characteristics given suggests that this should be
physical adsorption.

Physical adsorption usually takes place at low
temperature and decreases with Increase In temperature.
The force of attraction holding the adsorbate are
van der Waal's forces. Heat of adsorption is low. It is
reversible and forms multimolccular layer. Tt docs not
acquirc any activation cncrgy.

ZSM-5 is a shape selective catalyst. Zeolites are good
shapc sclective catalysts because of the honcy comb
like structurc.

According to Langmuir's model of adsorption of a gas
on a soild surface the mass of gas adsorbed(x ) per gram
of the adsorbent (m) is directly proportional to the

37.

38.
39.
40.
41.

42.

43.
44.

45.
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@
©
(b)
©

©

(b)
(b)

(c)

] s-55]
pressure of the gas (p) at constant temperaturc i.c.
X
—_ QC p
m

Smaller the charge on anion, lesser will be its
coagulating power.

KBr have Br~ with Icastcharge of — | on Br thus
KBr is least eflective in coagulating Fe(OH),.

Protein is an emulsifying agent for O/W emulsion.

At low pressure the extent of adsorption is directly
proportional to pressure which follows first order
kinetics.

Adsorptionisa phenomena ofattracting and retaining
the molecules of a substance on the surface of a liquid
or a solid resulting into a higher concentration of the
molecules on the surface.

Afier adsorption therce is a decrcase in the residual
forces due to bond formation AG, AH & AS all are
negative in the case of adsorption.

Pcptisation is disintcgration of colloidal aggregatc.
At isoelectric point there is no migration of dispersed
phasc in an clcctric licld.

Lct the amount ofiodine m water beagm., C, = 5g in x
mlofCS,,C,=5-a gin xml ofH,0. Then

S5—a

a

S=00118

= 420,
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