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H - x,y diagram for Q.5 A) to be attached with answer book.

or

nthaipy, kd kg T sotut

HE

760

400G

200

100

. Enthalpy for
pure figuid Hy0 at 6°C =

=0 and
pure tiquid HyS0, a1 26¥C =0

10 20 30 40 30 60 70 80 80 160

mase % Ha804

Paper End

&

EC2FA3DO0I00FD3760E4B79796A99E316

7 =147 y2*=1.30 P =36.09 kPa Ps - = 12,30kPa

B) A stream of nitrogen flowing at the rate of 2 kg/s and a stream of hydregen flowing at {Apply)

the rate of 0.5 kg/s mix adjabatically in a steady flow process. If the gases are assumed
ideal , What is the rate of entropy increase as a result of the process?

C) Give the mathematical expression for Raoult’s Law. State its the major assumptions. {Remember)

Give few examples of binary systems obeying Raoult’s law with proper justification.

Q.5 “Solve the following
A) Nine thousand kg/hr of an 80 mass%% Hz$Q4 solution in water at 50°€C is cantinuously {Apply}

diluted with chilled water at 5°C to yield a stream containing 50 mass% :Nmo.ﬁ at 60°C.

i) What is the mass flow-rate of chilled water in kg/hr?
What Is the rate of heat transfer in ki/hr for %m mixing Eonmmz Is heat
added or removed?
if the mixing occurred adiabatically , what would be the temperature of the
product stream? Assume here the samie inlet conditions and the same

product compositions as for part

B} The equilibrium constant for the reaction A =B is doubled when the temperature (Understand)

is changed from 25 °C to 35 °C. Calculate the enthalpychange of the reaction.

Q.6 Solve Any Two of the following :

A} The water gas shift reaction, {Anaiyze)

B)

o)

CO (g) + HaO (g) ---------=-- CO2(g} + Ha (g}

is carried out under different sets of conditions described below. Caiculate the
fraction of steam reacted in each case. Assume the mixture behaves as-an ideal
gas.

i)The reactants consists of 1mol of H,O vapor and 1 mol of CO. The

temperature is 1100 K and the pressure-is 1 bar.

ji)Same as i} except that pressure is 10 bar. .

The reactants.are 2 mol of H0and .1 mol of CO other conditions are
{.assume In K = 0-for above reaction)

For the ammonia-synthesis reaction written : {Apply)

1 3
,mzxm?mﬁ@izmw@

with 0.5 mole of-N; and 1.5 .mole of H; as the initial amounts of reactants and with the
assumption that the equilibrium mixture is.an ideal gas, show that:

£, =1-(1+1.299K Evé
With: neat sketch , write an‘informative account on fuel cell. {Remember)
Data: Antoine equation to be used is as follows :
s B
P/ kPa=A—-—— , Parameters for the Antoine Equation

- T/IK+C

Chemical Specie A B C

Benzene 13.8594 2773.78 -53.08

Ethyi Benzene 14.0045 3279.47 -59.95

EC2FA3D01 00FD3760E4B79796A99E316
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at the rate of 45.5 kg/hr of its benzene content to a concentration of 5% em’® adorbed
benzene per gm of charcoal by continuous countercurrent contact with a . _am of pure
nitrogen gas at 1 std atm. The temperature will be maintained at 33 °C.

(1) What is minimum rate of nitrogen flow in kg/hr?

(ii) What are number of ideal stages if nitrogen is 2 time minimum?

For an interphase mass transfer between gas and Jiquid phase, derive relation between

overall and individual k type mass transfer coefficients w.r.t. gas phase and liquid phase.

Use usual terminology.

A coal gas is 1o be freed of its light oil by scrubbing with wash oil as an absorbentand the
light oil recovered by stripping the resulting solution with steam. Thecircumstances are as
follows:

Absorber: Gas in, 0.250 ms at 26°C, P = 1.07*10° N/m?, containing 2.0% byvolume of
light oil vapors. The light oil will be assumed to be entirely benzene,and a 95% removal is
required. The wash oil is to enter at 26 C, containing 0.005mole fraction benzene and has
an average molecular weight 260. An oilcirculation rate of 1.5 times the minimum is to be
used. Washi oil-benzenesolutions-are ideal. The temperature will be constant at 26°C. At

26 °C, the vapor pressure of benzene = 13330 N/m”, Compute the oil circulation rate.

Explain selection criteria for choice of solvent for absorption.

Oil is extracted from crushed seeds by a low boiling hydrocarbon. The following
experimental data are collected on the concentration and solid content of the underflow
and solid content of the overflow .and the solution retained in the underflow. The

concentrations of both the streams are equal on solid free basis.

Overflow Underflow
kg oil per kg clear solution | kg solid per kg solution kg inerts per kg solution

0.0 0.0 0.67
0.05 0.002 0.66
02 , 0.005 0.64
0.25 0.007 0.625
0.30 0.01 0.60
0.35 0.013 0.58
0.40 0.017 0.55
0.45 0022 051
0.50 0.029 0.46

ECZTASDOTOOFD 3 TO0ES B 7T /YOALEYL T/

(i) Calculate and plot the equilibrium data on a suitable diagram.

For. .ve problem, if 1000 kg of crushed seeds containing 25 % oil and 75 %

inerts in intimately mixed with 1800 kg of the hydrocarbon and adequate time

for settling is allowed. Calculate mass of underflow, mass of overflow and

fraction of the oil removed in the extract.

Explain the procedure in brief how to find number of ideal stages in continuous
countercurrent extraction(of type 1) when solvent rate is given for given feed rate. Use

triangular or rectangular or solvent frec system for explanation.

Q.5.

Equilibrium adsorption data for propane on activated carbon-at two different temperatures
are given below. Fit the data using Langmuir isotherm & answer the following n_,:mms.osm.
What is the correlation coefficient (gm) at temperature 310.9 K ?
What is the correlation coefficient (K) at temperature 310.9 K 7
What is the correlation coefficient (qm) at temperature 366.5 K. ?

What is the correlation coefficient (K) at temperature 366.5 K

=310.9K T=366.5 K
p (kPa) | q (mmolig) | p(kPn) | q(m mol/g)
227 1.044 21.07 1.677
15.6 2.819 45.33 2.386
3174 3.48 93.34 2.954
89.74 4.207 2792 3,584
293 4.9 461.9 3922
479.2 5.294 634.3 4.244

Write a short note on break through curve and mass transfer zone MTZ in adsorption.

()

Explain application of Freundlich equation for adsorption with example on one stage and

two stage adsorption.

a2

Q.6.

Explain the following terms in brief with respect to tray towers(0.5X6)
(1) Flooding

(ii) Weeping

(i1f)Coning

(iv) Overall efficiency

(v) Point efficiency

(vi) Murphree tray efficiency

Describe sparged vessels and its applications in brief.

Describe packed towers and its applications in brief.

Describe construction and working of spray tower.

Fer RS DUTOOFD3I7T00E3B 79 790ARETLT
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{¢)

{d)

Q.3{a

(b)

(c)
(i

Q4
(a)

Give the informative account of space velocity and space time with
appropriate example.

A 400 liter CSTR and 100 liter PFR are available to process 1.0 liter of feed per
second. The feed contains 41% A, 41% B and 18% inerts, The irreversible gas
phase reaction, A+B->C

is to be carried out at 10 atm and 227 C. The rate of reaction in g mol/lit min is
given below as a function of conversion:

-ra 0.2 0.0167 0.00488 0.00286 0.00204
X 0.0 0.1 0.4 0.7 0.9
What would be the overall conversion if two 400 liter CSTRs were connected
in parallel with half of the feed going to each reactor?

Give informative account o* uﬁmnm velocity and spagce time <<_§ muuqou:m"m

examples.
4M

Set up a stoichiometric table for the following liquid phase reaction taking

place inside a CSTR in.the presence of H2504 {as a catalyst).

CHz - 0= CHyiy + H20y =% (CH0H)zqy

The initial concentrations of ethylene oxide and water are 1 lbmol/ft? and 3.47
Ibmol/ft3, respectively. If the conversion of ethylene oxide is 50% then what is

the final concentration of ethylene oxide and water. "

Give informative account of reaction order and molecularity.
5M

- Attempt ANY ONE of the following

The reaction  CaHeg(g) + 2Brag) = CaHaBrag,y + 2 HBrig
is to be carried out at 200°C and 2500 kPa. The vapour pressure of1,2 -
dibromoethane at 200°C is 506.5 kPa with k=0.01 lit8/mol?min. The reaction is
first order in ethane and second order in bromine. Calculate the conversion at
which condensation begins.
The rule of thumb that the rate of reaction doubles.for a 10°C increase in
temperature occurs on)y at a specific temperature for a given activation
energy. Show that the relationship between activation energy and
temperature for which rule holds is

: 100K)E i

T= ﬁ Rin2
Neglect any <m:m:o: in concentration with temperature.

6M

The elementary gas phase reaction

{CH3)3COOC(CH3)s > C;Hs+ 2CH3COCH;

is carried out isothermally in a flow reactor with no pressure drop. The specific
reaction rate at 50°C is 10" min'! and E=85kJ/mol. Pure di-tert-butyl peroxide

C7B584B90AGF2E4613757AB6D1GE6B20

{b)

~(a)

{b)

enters the reactor at 10 atm and 127°C and a molar feed rate of 2.5 mol/min.
Calculate the reactor volume and space time to achieve 90% conversion.in a 6M
(i) CSTR
{if) PFR.

It is desired to design a CSTR to produce 200 million pounds of ethylene glycol
per year by hydrolyzing ethylene oxide. However, before the design can be
carried out, it is necessary to perform and analyze a batch reactor experiment
to determine the specific reaction rate constant. Since the reaction will be
carried out isothermally, the specific reaction rate will need to be determined
only at the reaction temperature of the CSTR. At high temperatures there is
significant by-product formation, while at temp. below 40°C the reaction does
not proceed at a significant rate; consequently,, a temp of 559C has been
chosen. Since the water is usually present in excess, its concentration may be
considered constant during the course of the reaction. The reaction is 1% order
in ethylene oxide.

in the lab experiment, 500 ml of a 2M sol(tion of ethylene oxide in water was
mixed with 500 m| of water containing 0.9 wt % sulfuric acid. The temperature
was maintained at 55°C. The concentration of ethylene glycol was recorded as
a function of time. From the table determine the specific reaction rate at-55°C.

Time, min | 0.

0 0.5 1.0 1.5 2.0 3.0 4.0 6.0 10
Conc. of &M
ethylene
m_<n«“u_ 0. o.: 0.27 | 037 | 046 | 061 | 0.71 § 0.84 | 0.95
(kmol/m? 0 S o} 6 7 0] 5 8 7

)

The gas phase decomposition A= B+2C

s carried out in a constant volume batch reactor. Runs 1 through 5 were
carried out at 100°C, while run 6 was carried out at 110°C.

(i) From the *o__os::m data, determine the reaction order and specific reaction

rate. 6M
(ii) What is activation energy for this reaction?

Run 1 2 3 4 5 6

Initial Conc. Cao

(gmol/dm?) 0.025 |0.01330.01 0.05 0.075 | 0.025

ﬂh“wv_;@ Wty |77 les 196 |13 |20

3M

C7B584B90A6F2E4613757AB6D16E6B20



Q.1
(A)

(B)
©

Q.2
(A)

Q.3
(A)

(B)
©
Q4
| : (A) :
(B)

©

DR. BABASAHEB AMBEDKAR TECHNOLOGICAL UNIVERSITY,
LONERE

Winter End Semester Examination — Dec. 2019

Course: B. Tech in Chemical Engg Sem: V
Subject: Chemical Teehndogye(ﬂTCHCSOS) Marks: 60
Date:-18/12/2019 S Duration:- 3 Hr,

Instructions to the Students: 1, Tllustrate your answers with neat sketches, diagram etc.,
wherever necessary.2. If some part or parameter is noticed to be missing, you may
appropriately assume it and should mention it clearly 3. Attempt Any FIVE of the
following

(Level/CO
)
Solve any two of the following

Explain with neat schematic Tepresentation of the ¢lectrolysis of aqueous salt co1.
solution by the mercury, diaphragm and by the membrane process
Explain difference between . Unit Operation and Unit Process with examples

Describe the manufacturing process of soda ash by modified Solvay process and
discuss the corrosion problems encountered.in this process.
Solve the following

Describe the manufacturing process of fdllowing with neat labeled flow sheet CO2
1) Phosphoric acid by electric furnace method
ii) Ammonia by Hyber process

Solve any two of the following

Describe production of sulfur by Frasch process with a) Raw Materials b) process CO2
Description ¢) process flow diagram d) Major Engincering Problem

~Explain the continuous hydrdlys‘is and saponification process of soap production with

respect to chemical reactions, flow diagrams

With‘thfe help .of neat flow sheet deScﬁbe the manufacturing of sulphuric acid by

- contact process-and discuss the uses of sulphuric acid.

Solve :an‘y‘two' of the following

Explain Extraction of sugar cane to produce crystalline white sugar with neat CO3

+ flow sheet ,process description, major engineering problem

Production of Ethyl alcohol by fermentation with a) Raw Materials b) process
Description c) process flow diagram d) Major Engineering Problem
Short note on Fermentation products from petroleum.

Solve the follbwing.

TN

<. process flow-diagram and major engineering problems

7E2479D4FFOA082B23F2979E1F3ESSDA -

Marks

I2M

12M

12M

12M
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(B) Explain different manufacturing processes for Polymer, Ethenic polymer
processes, Polycondesation Processes, Polyurethanes.

Q.6 Solve the following.
(A) Describe production of crude petroleum and Refinery pfoducts.

(B) Short note on Pyrolysis , cracking .and Reforming
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DR. BABASAHEB AMBEDKAR TECHNOLOGICAL UNIVERSITY, LONERE
Winter Semester Examination — December 2019
Course: B. Tech in Chemical/Petrochemical Engineering

Subject Name: Food Technology Subject Code: BTCHES06-
[I(D)
Max. Marks:60 Date:20-12-2019 Duration:- 3 Hr.

Instructions to the Students:
1. Answer any five questions ‘
2. Necessary data required is provided in the respective questions

(Level/CO) | Marks

Q.1 | Answer the following.

Describe the world food demand and the Indian scenatio. What are steps required Remember 12
for product and process development?

Q.2 | Answerany onethe following.

(A) | Explain properties of foods and processing theory. Remember | 12
(®B) | Write notes on any two of the following. Remember | 12

(1) Basic Food Chemistry and microbiology
(i)  Effects of processing on nutritional values
(iii)  Food safety and good manufacturirig practices -

Q.3 | Solve the following.

Describe the ambient temperature process of food materials with regard to raw Remember | 12
material preparation, size reduction, mixing and forming and separation of food
components.

Q. 4 | Answer the folldwing:

Write notes-on any-two of the following: Remember | 12
(1 Blanching and pasteurization using stecam and air

(i) Heat sterilization using water and steam-
(iii) _ Bakingand roasting

Q.5 | Answers the following

Explain food processing by direct and radiated heat with emphasis on dielectric | Remember | 12
heating, ohmic heating and infrared heating.

Q.6 | Answer the following.

Enumerate the post processing applications and packing of food materials. Remember | 12

*khk End *kk
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