Seat No.: Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING -~ SEMESTER — 111 « EXAMINATION - SUMMER 16

Subject Code: 3330504 Date: 20.05.2016
Subject Name: Industrial Stoichiometry
Time: 02:30 PM TO 05:00 PM Total Marks: 70

Instructions:
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.
7. Atomic Weight: C=12, H=1, O=16, N=14, S=32, Na=23, Cl=35.5, K=39, P=31,
Fe=56 , Mn=55
Q1 Answer any seven out of ten. €2Hill SlEUBRL Ulctoll Lol AL 14
1. Convert (1) 180 Joule to Calorie (2) 3.5 lit to m®
1 3UlAR 5 (1) 1¢0 o] SAIHL, (2) 3.U (Aeref uHlPui
2. Find out the Molecular Weight of Na,CO3
2. Na,COsoll AUReIR 2Nt
Convert 88 kg of carbon dioxide into mole
3. ¢¢ Sl stolat sAsUBS HEA HL 3UAR 53
4.  Define (1) combustion (2) calorific value.
¥, AL WL ()ES, () 3etilgls Ay
5.  Explain conversion with its formula.
U Socldbol dotl Yol A AHA
6. Define: (1) Excess reactant (2) Limiting reactant
. AL AU () Es ylsas () Al d ulsas
7.  State Dalton’s law and Amagat’s law.
9. Slc@otoll Wal WHI2all [AAM vl
8.  Define : (1) excess air (2) theoretical air
¢. vl AL (1) ASKRAY AR () DAL s AR
9.  Define : (1) Latent heat of vaporization (2) heat capacity
¢. AL WU (1) GesCot It GuHL (R)GwlaL &ticll
10.  Define specific heat. Write down its unit.
10. (AR Giell catvaul AU Aol AsH AVl
Q.2 (@) Describe System of units. 03
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Convert 90 °C into °F, °K and °R

¢0° AR UU] ¥re18l2, ¥lcAot Wal I8lot olf WsHHL 3UlAR 53
Calculate the available nitrogen (N;) in 100Kg urea (NH,CONH,).
100 (391l YR 2A(NH,CONH,) ofl BiER slosR 1’A L8R\ l(N,) oll
SEEIERE

OR
Convert 158 grams per liter sulphuric acid in to Normality and Molarity.

¢ AH/(ARR Aesyils Nllsef AHIAZ] Wl WARZHL 3UicR 83,

A mixture of gases has following composition by mass O, :16%, CO :4%,

CO;:17% and N; :63%. Calculate the molar composition.

o] As ABRL 0,=15%(catedl), CO = ¥%(axatedl), CO, : 19%
(catell), WA N, : §3%(cAetell) uAA . Wt WURld sWAl2totell

SJEREIER

OR
Furnace is fired with fuel oil. The Orsat analysis of fuel gases by volume is
givenas CO,:10% O, : 6% and N,: 84% Calculate :
1. % excess air
2. C:H ratio in the fuel oil

AELHL SRR clLOclHL AUA B, YHISIHLL cle] AA2 Y2USWY
(sefl) U YHIAD. CO,:10%, 0, : $% and Ny: C¥%
SJEEIERE

. % dulRlell gal

2. BURIML ¥ C:H oll 9[B0R

A gas mixture has the composition CH, = 66%, C0O,=30 % and rest NH; = 4
% by volume. Find the average molecular weight and density of mixture at
303 K temperature and 202.65 Kpa pressure.

clye] Ws SR CH=55%(5€ L), CO, = 30%( se&l), ol NHs: ¥%
(sedl) YRAA D, ul A81QLef 303 decllot dlUMLal Wal 20R.5U Kpa

£0UBl ARRAA HAKIAR A2 Ual Yatcl WU

OR
Dilute acid containing 25 % H,SQO, is concentrated by commercial grade
H,SO, containing 98 % H,SO, to obtain desired acid containing 65% H,SO,.
Find the quantities of required acid to make 1000kg of desired acid.

U% H,S0, dRladl He Alsa €% H,S0, uRleldl siHe(lact Jsail
H,S0, a3 Ui wollell SU% H,S0, tRlelcl 8e9¢8lct W{ls AnaaHl wd
8.2000 (591l 8898l Als Anetall HE Sl AYsell el 0l

A tray dryer is fed with 1000 kg of wet solid containing 20% water. The dried
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product contains 99.5% solid and rest water. Find the amount of water
removed in the dryer.

20% UlR(l YRletcdl 1000 (33Ut ellotl eat UELEA 2 SLARHL oAl cllH
A B. gl A UlsseHl ¢e.U % uot UELL wal ollSle] Wil B.

staRuiel g2 et wellefl 1t 0.

OR
In Ammonia synthesis reaction (N, + 3H, — 2NHj3 ) nitrogen flows at rate of
35 kmol/h. Calculate stoichiometric proportion of hydrogen required and kg
of ammonia produced for 35 % conversion.

AWHlo{lat AU Ygl2A(N, + 3H, —> 2NH; ) HL o821 el 3U
SlAlAsALs ol 2l dd 8. 3U % Socldbel Anrclall HI %331

sleSl%oto(l RASELANElS HIAL Al Gzl Ul Axle{l2utott (31t N,
Explain recycling and bypassing operations
RuasE W sl Ui AU Aot AU

OR
Calculate the volume occupied by 56 kg of nitrogen gas at a pressure of 200
KPa and 298 K temperature

us Slall allesgleset cllRfe ¢ ¢ Sccllot dluMLal Aal 200 Kpa LR SEoll
aRLA3l 53

A sample of groundnut seeds contains 45% oil, 45% solids and rest moisture
is fed to expeller. The resultant cake contains 80% solids, 5%oil and rest
moisture. Find the percentage recovery of oil.

¥U% A, ¥U% tot A olLlell Ao URleldl HOLsulloll ofl2tell As
otyoll WRUAAR HL WsAAUHL AA 8. UIlouHl 35 ¢o% dot, U% Ad

WA WSl A% URAA B, Actell % sl

OR
A feed to distillation tower contains 20% benzene and 80% toluene. Distillate
contains 52% benzene and bottom contains 5% benzene. Calculate mass flow
rate of distillate and bottom for 1000 Kg of feed per hour. All percentages are
by mass.

(A2l € ol et HL EMHA U sLelll 20% Aot wal 0% 2lecllot UAA &
2l WRYL H Al @Ques uR% Aloflet YA B A Al Hadl [Ques
U% Aoflet URAA . 1000 SlAW/SALS ol €2 Ul ELHUE SRAHL ALl

alalll Hi2 21U Aol Al HOdl [Auesal os2aiall £2 0

In a textile mill, a double effect evaporator concentrates weak liquor
containing 8%(wt.) Caustic soda (NaOH) to a solution containing 35%
Caustic soda . Calculate the Kg of water evaporated per 1000 Kg feed in the
evaporator.

As 2suelsd Hldt |, As sold 8¥se sAWReR Y% (adxatell) s1els
ASL Ul HE alaRlal 3U% s1Els AL URladl starl Yol Uis 53

8. 2000 slaut sls {2 3ec slo welleg sitsdletaet sg Ud A a1ell
OR
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Acetylene reacts with water: C,H, + H,O — CH3;CHO. At 55% conversion
and 95% yield calculate amount of Aldehyde formed per 1 ton Acetylene.

AU Alot wiall &l sl C,H, + H,0 — CHsCHO ®. Uu %
soclddel Wl cU% Ales U2 YRS 1 2ol A EAlot 1R otl aeESlslesall
HOA el ofl oLl 51

Explain yield and selectivity
2les e AL 2] umest .

OR
Explain heat of reaction and Heat of formation

gle Alg A s2et wal 8le Wl Sl2lot AHA
Calculate the standard heat of reaction at 25°C of following reaction:

CaHg () = CoHa(g) + Ha)

Data:
Component AH
KJ/Kmol
1, CoHs -1560.69
2. CoHugg -1411.2
3 Hag -285.83

o{lA(l uf%attoﬂ @15 S gl A g FAsAet UOC dAlUHLal 20

CaHe ) = CoHa() + Hog)

WA SHA:
Uz AHL  KJ/Kmol
1. C2Hs (g) -Q450.5¢
2. CoHa () -1¥.R
3. Hag) -2¢U.¢3

OR
Prove Cp-Cv=R

Cp - Cv=R AlAd 531

Heat capacity data for gaseous CO; is given by the following equation

C% = 21.3655+64.2841*10°T- 41.0506*10°T? KJ/ (Kmol K).

Calculate the heat needed to raise the temperature of 1 kmol CO, from 273K
to 383K

CO, alyy M2 8l2 3UAENell sTHd ol Asil YA Yoxol B.
C°, = 21.3655+64.2841*10°T- 41.0506*10°T2 KJ/ (Kmol K).
4 SlAHEA CO, ol cdluMleat 203 dccllot &l 3¢3 Fecllot Yull auRal

HR2 AUl usdl GuHiell oLl 521
Give the importance of material balance in chemical industry
$MsA GelotHi H3lRlad AdUe] Heeel UL

Prove that Mole % = VVolume %
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A A ¥ W% = s€ %
Explain proximate analysis.

Ylelle Ao@QR AHesA

The gross heating value of gaseous butane at 298 K is 2877.40 kJ/mol.

Calculate its net heating value .Take latent heat of water vapor 2442.5kJ/kg.

R¢¢ 3ot dluMial sf2atallysll ot &lElol AcR) ¢ 909.¥0

AN B, Al Aell e 8l2loL Acgy . wiRlletl AuRe{l A2 éle

¥¥2.U (B3 A
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