Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

Tifne: 3 hrs.

21CHE12/22

Engmeermg Chémlstry

Mﬁax. Marks: 100

Note: Answer any FIVE full questions, éfib‘osing ONE full queition f;'om each module.

‘Module-1 7
+ Derive Nernst’s equatlon for single electrode potential.

a. Define Single Electrode Potenti

R ) (07 Marks)
b. What are ion selective elect;w des? Explain construction and working of glass electrode.

\ 4 (07 Marks)

c. Write briefnote onn.sxecychng of Lithium ion battenes by direct recychng method. (06 Marks)

OR
a. Distinguish between primary, secondary and reserve batteries. (06 Marks)
. Describe the construction and Worklng principle of calomel electrode. (07 Marks)
c. Fortheeell, Fe |Fe™(0.01) || Ag" (0.1) | Ag
Write the cell reaction and calculate the emf of the cell at 298 K. If standard electrode
potential of Fe and Ag electrodes are — 0.44 V and + respectwely. (07 Marks)

Ay, Module-2 ¢ .«
a. Explain the following factors which affecting the rate of corrosion: .
1) Ratio of anodic and cathodic areas

1) Nature of the orrosmn product (07 Marks)
b. wing: a0

1) Differential Metal Corrosmn

i1) Waterhne corrosxon (06 Marks)
cC. (07 Marks)

a. What is meant by meta ﬁmsh1ng'7 Mention (any five) technological importance of metal
finishing. (06 Marks)

A thick steel sheet of Area 800 cm? is exposed to air near the ocean. After a year period it
“was found to experience a weight loss of 7.6 kg due to corrosion. If the density of the brass

is 7.9 g/em’. leulate the corrosion: penetratmg rate in mpy and mm/y (given k = 534 in
mpy and 87.6 in‘mm/y). (07 Marks)
c. What is electroless plating? Explain the electroless plating of copper. (07 Marks)

Mo dule-3

««««««««««««

organic polymers. (07 Marks)
c. Explain any two size dependent properties of nanomaterials. (06 Marks)
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OR S
What are nanomaterials? Explain the synthesis of ri“agématerial by sol-gel process. (07 Marks)
What are biodegradable polymers? Explain thef‘p‘r;opé‘%ties and application of polylactic acid.

(07 Marks)
‘and its application. (06 Marks)
Module-4
Explain briefly any 6 basic principles of green chemustry. (06 Marks)
Explain the synthesis of Adipic acid by conventional route from Benzene and Green route
from glucose. RN Ay (07 Marks)
Describe the hydrogen producti n by photo catalytic water splitting method. (07 Marks)
OR -
Explain the constructi m and working of methanol-oxygen fuel cell. (06 Marks)

Explain the synthq;)s‘islg,pﬁf paracetamol by conveﬁntionalv and green route from phenol.

b (07 Marks)

Describe the hydrogen production by photo electrocatalytic method. (07 Marks)
y Module-5

Explain the theory, instrumentation‘and applications of calorimetry. (07 Marks)

Write the principles and requirements of titrimetric analysi: (07 Marks)

W

In COD test 25.5 cm® and 12.5 ¢cm’ of 0.05 N FA

sample titration respectively. The volume of the tes
T B

S solution are req}iired for blank and
sample used is 26 cm’. Calculate the

COD of the sample. B (06 Marks)
Explain the theory, instrumentation and ap}ﬁ ; cations of Flame Photometry. (07 Marks)
Define the following units of standard solution: gy

i) Molarity /ii) Normality “iil) PPM (06 Marks)
Explain the determination of hardness.of water by EDTA method. (07 Marks)
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