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F. Y. B.TECH. (COMMON) (SEkEESTER - I)

COURSE NAME: Engineeri'n'g #hemistry

COURSE CODE: ES1O18-+'il

(PATTERN 201S!

Time: [1 Hour]
(*) Instructions to candidates:
U All questions are comPulsorY.
2l Figures to the right indicate full martrrs'
3l Use of scientific calculator is allowed'
4l Use suitable data where ever requireei

[Max. Marks: 20]

Explain electrodialysis process wlttr c.icr'l:ition, figure and
principle involved alongwith 2 applicatiot-i:;

Ans:
Definition: The process of removing ionic ;;ullrirrr;lts (salts, ionic dyes)

from water by using membranes and elt:.'i,',-: lield, is known as

electrdialysis.
Figure: 

seir

A;wdu
Cathodt
C1

Purg
waler cnlia**lriilCr.l

Principle:
Salt witer is allowed to pass through ion selectivc rlembranes (cation and

anion) under electric field to get salt tiee (pure) ttrrttcr'.

Applications:
from treated

Attem tan two1

a)

I Rernoval of ionic utants oxic saits, ionic cJ etc.
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ii) Removal of salts from sea water, to get pure tt':rt'':i'

iiii n.*oual of limitecl quantity of salts fro::t :;'-'rr tvater to get drinking

industriai waste.

water
14lb)

Sr.
No.

Sludge

1 Sludges are loose slimY

itates

2 Sludges are fbrrned bY the

which are less soluble in cold

water but soluble in hot tvater.

salts

Sludges are fbrrned al coo

of the boiler

L-,.
lLl

Sludges are formecl clLte to

increase in concentratiotl ol the

salt.
For e.g. MgCO3, MgCi2, CaClr.

4

t4l

5 They can be removed bY blorv-

down

c)

50 m1 f alkaline water samp,1e I C(:l :i 1 4 1 m1 of N I 50
o an

m1 for p1ete
HC1 pto he rphthalein end polnt n 4 comu p no

tion Find the typ and amo Li il (i r,lkalini tyr.cutraliza e

Solution:
V : Volume of water sample titrated: 50 ml

Z: Normality of HzSOa.: Nl50 :0'02 N

V1 : Burette reading upto phenolphthalein ettii "olrrl =' 14' l ml

V2 : Burette readin! upto methyl olange encli'' ' i ' - 1'4 ml

P :Y x Z x50 x 1000 PPm CaCo3
V

:!4'L x0.02x 50 x 1000 pPrn CaCo3
50

: 282 ppm CaCO3 equivalent

M: Total alkalinity :\ * Z x 50 x 1000 ppr:L CriCi)3
V

*2!'4 x 0.02 x 50 x 1000 PPm CaCo:
50

:428 ppm CaCO3 equivalent
1 tl 0nrl C o

')
:ilkalinities togetherAs P M, the water samp e con ot NS o

-2
')

6 laCO:equi valent.Cor alkalinity amount :2(M P )
a x 1 1

oH- amount 2P-M 5 61-428 I a
-) {la valent.

Co scales and s1u S Givc 4 t;:ii i,: :'Com
Scale

2
+2

a

!

Attem two

imrd and adherent

,r:rned by salts which
rle in hot water but

,le in cold water
',nned at hot parts or
r boiler

f ormed due to
:l of bicaraonates,
rl Mg-salts, less

,iot water shown by

- irce of silica.
removed by EDTA

^-lui.,

Sc:rl l

llt'c.l

Illl
Scal -

IL s.!tl
Scrr :

1ti'ti,
so li,
CaS
'i'1ic', i'.
tt'tlti r.':r:

cis (lCalcttlate )"n,o* fol the following coni lcr.rl ations
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ttem t one
Define corrosion . trxplain h1rcl1-,r,,,,,,r ,i,, ir mechanism of

{i}

(ii)

b) 12+21

(ii)

c)

(i)

ll.,' : i nm
L,r .- t: 

.-

t.'.:, i, - e bond (2): 10 nm

I'lt.y, r:.,; rn /ring residue(4):

inm
'i e bond (L):5 nm

natq.

.on at p

-i 
tr i.

i) How can you distinguistr
cyclohexanone by IR spectroscop-\,,

\-1 'clohexanoi and

Ans:
Cyclohexanol - Broad peak arour:l: i --,.
O-H stretching
Cyclohexanone - peak 

^t 1715 cn i :l :i
ii) Calculate possible number olI'undanei.r

For CHa : Non linear:(3 N -6):9

For HzO: Non linear =(3 N -6) : 3

32OO cm-ldue to

.) stretching
,n CHa and HzO

Draw the low and high resolution spcctrc of .,

CH3-CH2-CH-CH,- Br
abcd

Draw peal<s according to
a) Triplet
b) Sextet
c) Quintet
d) Triplet

cH,

Br
I

I

-C--CH^l"
Br

sr et

12+21

Q.3)
a) t4l

.[

wet corrosion
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Ans:
Delinition:
The destruction of a metal by chemi,.': i i,:' t' , .,_:chemical attack of
environment, stafiing at surface, is knorvn r, r e r.():,

Hydrogen evolution mechanism:
This type of electrochenricrl cor-r'r; ,.rr i-,-. rusllally in acidic

environment like industrial rvaste, solirtio,: .'r r:-i ir-tg acids.
For example, a steel tank containing r , : ,,,1 waste and a small

copper scrap are in contact is considerecl" lt ', - , i

fvolution of
iir 6as

'l vJastes

.'ei tank

* tit

te'-

' : frthode

'. i a)lls

other in presence of
11, steel act as anode

r::tk portion in contact

i ,lcw

The piece of copper and steeI t:rili in coul]
acidic electrolyte fbrm electrc,_.liernical c,,

and copper act as cathode. It il ol;:rervecl i:,
with copper piece is corr-odeil.

This can be explainecl on il,-, I :r:is r;j.t,
At anode: At steel tanl<
Iron passes into solution as Fe. 

t 
:.,,rs.

Fe --+ Fe 
*2 + 2 "'' (Oxiclarror,,,

The fiee electlons ale accLlmLilrilr'rl lt catl:r
At cathode: At coltper piece

hydrogen gas formecl is libr.r'ri-,,. r ,;. ' ii,
2H* + 2 e-l-Hz(e; (l{eductiu;: ,

Net cell reaction:
Fe * 2H+--+ Fe*2-r Hr,",

Explain galvanization r,r,ittr I-igurc L
Ans:
(i) Definition: Tho process oi'criirling ui ,,,
thin coat of zinc by hot ciil_ri;;r;t ro pLeir,,,,r i

galvanizing.
(ii)Method:

r The steel article is cleanccl rvell rvllir ,ir
scale, washed rvell rvith h,iiter lrrrcl ,", _.

o Then it is dipped in b:rrh ol'rirolterr .;r:.

Surface of balh ir .e1,,-,',.:,.i t,ith ll ir ii
surface before coatinp. li : bctter acl .sr

i-'
tl
lii:

il'ee electrons and
.; cathode.

lbase metal) with a
,l corrosion is called

: r'etIOV€ any rUSt Or

.l at 425-430 oC.

'r'lux clean the metal
:vents the oxidation

i i-()('

JJ]

]. I Cl ia.

\.rl -
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a

of molren coating tltcir.. ' '-rI coiili].

It is then pirssed throLnr lir cillt,,, .r, ':l t rove excess of zinc

and prodr"tce coatiitg o;', riilitiltt tir I

Article is tfiep anlc.rlc,i 3. 6ji]",1'li . r:.'(l rrn temperature

slorvly.

t

:'r

Clean iron rheet
-.-!,i.!<l#

Flux
Zn-NHuel

',.t. sheet

,.1:eets zlnc

I

:

fu'l*lt*r: , i, .: I ' : '-;i 'i I

,1
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