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GUJARAT TECHNOLOGICAL UNIVERSITY

DIPLOMA ENGINEERING - SEMESTER- 3(NEW) EXAMINATION —-SUMMER-2020

Subject Code: 3330504
Subject Name: Industrial Stoichiometry
Time:10:30 AM to 01:00 PM

Instructions:

Q.1

Q.2
ETRE)

1. Attempt all questions.
2. Make Suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.

4. Use of programmable & Communication aids are strictly prohibited.

5. Use of only simple calculator is permitted in Mathematics.
6. English version is authentic.
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Answer any seven out of ten. £21Hiefl S1OURL Aldell aled Ul

Define : theoretical air
e [ul] ) (132186 3R

Define : Excess reactant
LUl WU A (8s ulsus

Convert: 150 Joule to Calorie
52d): 150 Joule 9 Calorie Hi
Define : Latent heat of vaporization
clul] WIU): Gesdet JH G|
Define : Heat of reaction

| A [U]: €le 2 15216

Define : Sensible heat
e [u| W) Adluig Sle

Convert 1000 dyne to N.
1000 dyne ol N Hi 52l
Convert: 5 lit to m®

$7l: 5 lital m3 Ui

Define : heat capacity
(U] (U] Gy el

Define : excess air
c[u A UL A sAY R

Describe the Bypass operation with sketch.
WYY URLel 15[ A8l qHemdl.

OR
Describe the material balance of the evaporation operation.

8AU1R21el v1URLlete] H2I1UE QA yHosdl.

Discuss Sl system in brief.
SI [4eH ¢suiauidl,

OR

Find grams of HCI required to prepare 5 liters, 2N solution.

Date: 29-10-2020

Total Marks: 70
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5 liters, 2 N ¢ldl dsilddl HI2 %»3] HCI «il ALH 2018l

Find normality and molarity of solution containing 80 grams caustic soda in
500 ml water.
A5 A\R[QUAH] 80 grams caustic soda, 500 ml water Hi 8. ds{l «lH{(@2]
ule] HlGLR2] Qlltl.

OR
500 grams of acetic acid and 1000 grams of water are mixed. Find mole ratio
of acetic acid and water.
500 grams W25 WS A4 1000 grams UlQfl o (s 5304 dl 11(2s
A [US el ULQfledl Hld 3(214) 2lld).
A sample of groundnut seeds contain 45% oil, 45 % solids and rest moisture.
The cake after extraction contains 80% solids, 5% oil and rest moisture. Find
% recovery of oil.

HIL§0Tlell oilogetl w5 rudui 45 % 1656, 45 % AUASY 1A W15] A
8. s 5ol Ul 551 80% qL[ASY, 5 % w186 el w15l A B, dl

1656 32611 % saR &Y d Akl

OR
A stream of COz is to be heated from 298 K to 333 K. Calculate heat to be
added for gas flow rate of 50 kmol/min. The molar heat capacity of gas is
given by,
Cp =21.37 + 0.0643T - 41.05 x 10° T 2+ 9.8 x10° T ® kJ/kmol.
CO2 d1y 298 K 2l 333 K il 24 214 8. %) Ayl Udls €2 50 kmol/min

S1A dl WUl usdl Gayl Ll Aefl HldR (s 3U[2] wl yaw 8.
Cp =21.37 + 0.0643T - 41.05 x 106 T 2+ 9.8 x10° T 3 kd/kmol.

Explain Yield and Selectivity with equation.
les A Alasld12] Yat A1 Ul

OR
Explain ultimate analysis in detail.
u (€21 Aot (@l AHextdl.

A Urea sample is 90% pure. Find Nitrogen content in it.
A5 YUl AUd 95% ed B WU ol1© 2ol of UHIEL Al

OR
Explain Recycle operation.
RULHSE B1UQet HHew1Cll,

Define: partial pressure and vapor pressure.

cudl WU (1) Hil2ls el () AUR W1
OR
Prove that Mole % = Pressure %

Al(od 5 S5 HIE % = ew1LL %

In Ammonia synthesis reaction (N2 + 3H2 — 2NHa) nitrogen flows at rate of
56 kmol/h. Calculate stoichiometric proportion of hydrogen required and kg
of ammonia produced for 35 % conversion

AU (AU LAl Welld2 I (N2 + 3H2 —> 2NH3) 56 kmol/h «il «ll©2loelsil
Udleer 8. elosl%eleil RIKAN(2s Ul e 4a 35% dUidR Al dl
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In manufacture of sulfur dioxide, feed to reactor consists of 50 kmol sulfur
dioxide and 150 kmol air. Calculate % excess air used.

UES SRULSULYS =il Wetlden Ry 54l vie2 H1sAd [§SHI 50 kmol
UES SIALSULHS Wl 150 kmol &dl 8. dl % WA A 32 20l

A tray dryer is fed with 1000 kg of wet orthonitroaniline containing 10%
water. The dried product contains 99.5% orthonitroaniline and rest water.
Find the amount of water removed in the dryer.
10% ULl "lddl 1000 [5A1 el N{lelotdl 2 SIUM| ot luid M
1 B. sid ¢A] Wlsseui 99.5 9% ilellstie2)Asflelst 4 64151 Ul
8. siuuiel] e el ulfle{l Hisil 1l

OR
Write about importance of material balance in chemical engineering.
Hlse eflulomi Hlelud Ady ol Hecd (9l qul.

An aqueous solution of 15% ethanol is distilled. The distillate stream is 20%
of feed and contains 60% ethanol. Calculate composition of bottom stream.
518 15% 961l g1l W sluy AN eYQlete] [ARieel sAMi 414 B. %)
[SElae 2l (§Sell 20% S1A del d 60% S8sild tRldg 1A dl elley
¥ Hel srllRLed 21k,

OR
Assuming air contains 21% 02 and 79% N2 by volume. Calculate the density
of air at NTP condition.
sdlsfl vieR 21% B sAogel WA 79% o11S2\se1 Seoti Aol 28 S\ d
NTP Reldl sdlefl teidl 01l
For ideal gas derive: Cp,— Cy =R
162 dlY HI2 Yot dlRdl: C, - Cy =R

Calculate the gross and net calorific values of the natural gas at 298 K having
the following molar composition:

CHs : 89.4%, CoHe : 5%, C3Hs : 1.9%, n-C4H1o : 1%, CO2 : 0.7% and N2: 2%
Data:

Component GCV, kJ/mol NCV, kJ/mol
CHs4 890.65 802.62

CaHe 1560.69 1428.64
CsHs 2219.17 2043.11
Cs4H1o 2877.40 2657.32

Specific volume at 298 K and 101.3 kPa = 24.465 m3/kmol.

298 K dludlal ol yu18lsti {14 slulfleled trlddl edl dlysl Al

U A2 €121l A&y QL.
CHa4: 89.4%, C2Hs : 5%, C3Hs: 1.9%, n-C4H10: 1%, CO2: 0.7% and N2: 2%

sel

Component GCV, kJ/mol NCV, kJ/mol
CH4 890.65 802.62

CaHe 1560.69 1428.64
CsHs 2219.17 2043.11
C4H1o 2877.40 2657.32

298 K dlUHlel sl 101.3kPa £ 18l (AU 5¢ = 24.465 m3/kmol

The dilute acid containing 25% sulphuric acid is mixed with 98% to obtain 65
% concentrated acid. Find quantities of acids required to make 1000 kg
desired acid.
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(W)  25% sulphuric acid H2lddl He WS 98% sulphuric acid 18 (154 53]
65 % Ui¢ W[AS teildg 8. 1000 kg desired acid ¢eilddl Hle A>3 M
AIECHIRIETRENEIS

(c) Calculate the standard heat of reaction at 25 °C of following reaction
C2He (g) = CoHa(g) + Hz(g)

Data:
Component AH°c kJ/kmol
C2Hs (g) -1506.69
CoHag) -1411.2
Ho(g) -285.83
(5)  oilAsfl UlSUL HIS 25 °C dlUHLA 1SS Sl vils R s2Uet 21k,
CaHs (g) > CaHa(g) + Ha()
Data:
Component AH°c kJ/kmol
C2oHe (g -1506.69
CoHag) -1411.2
H2(g) -285.83
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(d 120 kg sodium hydroxide and 560 kg potassium hydroxide are mixed.
Calculate composition by weight % and mole %.

(S) 120 kg AL[SUH €l1OSISULIBS el 560 kg (AU sloSIsALBS sy
SAIH WA 8. HIA% el HlE% 20l
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