Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER — 3 (OLD) — EXAMINATION — Winter-2025

Subject Code: 3330504 Date: 10-12-2025
Subject Name: Industrial Stoichiometry
Time: 10:30 AM TO 01:00 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 simple calculators and non-programmable scientific calculators are permitted.
5. English version is authentic.
6. Atomic mass:K=39,5=32, 0=16,CL=35.5,Na=23, N=14,C=12,H=1
Q1 Define any seven out of ten. £2HI2[l S16UQL Uldell ciod W),
1. Force
. “Wa
2. Fundamental quantities
2. HACAHIAL
3. Work
3. sl
4. Atomic weight
¥, wlelHs aoel
5. Equivalent weight
Y, UHSE d%-l
6. API gravity
€. API[ad]
7. Morality
9. HRkif@ll
8. Normality
¢. MUHIdAL
9. Power
¢ AUlsd
10. Combustion
qo. &é&-l

Q.2 (@) Explain different unit systems
ust 2 1) (Alar 154 validladl quemdl

OR
(@) List out importance of stoichiometry

) RIB[SAAEAL Hscae{l ALE] tetldl

(b) Convert the following: (i) 1400 mmHg into atm (ii) 10 atm to N/m? (iii) 20kg into Ib
() “llAetlal sea 53\ (i) 1400 mmHg =\ atm M1 (ii) 10 atm &{l N/m? (jii) 20kg < Ib Hi
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Calculate the mass of K,SO4 required to prepare 2L of 0.25N Solution

2L 34} 0.25N 10} A\ Y2Aels} AUIR Scll HI %¥e3] K,SO4 otl HIdel] A1RId7) 530

NaCL weighing 600gm is mixed with 200gm KCL. Find the composition of the mixture
in Mole%
600 ALH NaCL ol 200 AL KCL 418 (M3 saHi 441d 8. ol (Ha1alefl

SHUL(2let H1G9 Hi 1lell
OR
Air containing 79% N2 and 21%0O; by volume then find out density of air at NTP

AR GIR179% N, el 21% O, HRlddl &disil NTP UR eleidl 2118

Derive relation between mole% and pressure% of ideal gases
w120 Al HI2 Hle% A £64181% s Aoiy Jad)

OR
Derive ideal gas law

1620 AYel) (- dlRe)

Find out value of universal gas constant ® at NTP
NTP U2 3Y[cde Ay Sleeee ® of Y 204l

OR
Write law of conversation of mass and energy

01 3a) Q1osietl law of conversation GUll

Describe by passing operations
WALl delet 52

OR
Write material balance equation of distillation

(sl este] 01l [cl5 Aqast A1 50 Uil

A Solution of 70% Benzene and 30% Toluene is distilled to give distillate having 95%
Benzene and residue having 90% Toluene. Calculate quantities of top and bottom
product for 100 Kmole feed
70% Wooslet v4el 30% 1R elo] ¢l 95% Wesled HRIdd [ARiget 2ol 90%
2l YU dl HAN] AUl HI2 [ARi(ed 5dMi 241d 8. 100 Kmole §1S HI2
21U el oll2H UlSseetl e leil a.ldil 520

OR
Seeds contain 18.6% oil, 69 % solids and 12.4% moisture. They are extracted with hexane.
Cake has 0.8% oil, 87.7% solids and 11.5% moisture. Calculate percentage recovery of
oil.
oflorHi 18.6% A, 69% tlol el 12.4% 1% S1U 8. Al &5Aet Al8 SlaciHiw1d 8.
%s{li 0.8% A€, 87.7% tlel A 11.5% A% &1 8. ddls{l 2s1d1+{] Yst:ul[Hefl A1d3]
5
100 kg weak liquor containing 4% Caustic soda is concentrated to 25% soda, Calculate
mass of water evaporated
4% S\[R2s Ulsl y1dd) 100 (54 [A5(@52 of 25% AULSIHI S(egd 52 D dl ULLilsil
w18 ¢dstetl qHseil 2Rl 520

OR
If 50 moles of CO is fed with 60 moles of steam in a shift reactor :
CO + HzO = _QOz + Hy, Calculate composition of product gas (dry) mixture at 95%
conversion of limiting reactant
o8\ (2152 [R352U1 60 H1E 214 418 CO «il 50 HIEY £lWd $cH| A1 B:
CO + H20 =PCO; + Hy, dl [A[H[231 R 5252011 95% 1Uid U Bellest AU (34S1)
(11811l SUL(35QLet QLA $R1.
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Define: Limiting reactant, conversion and selectivity
LA Rld 5): Hulled RA 52w, UL e Yedlldl

OR
Write important of material balance

He3lud AQei s Hedd qull

Calculate the standared heat of reaction of the following reaction
CoHsOH (y => CH3CHO(g) + Hx(g)
AH (KJ/mol) are C;HsOH ()= - 1410.09 , CHsCHO(g) = - 1192.65 H,0(q) = -285.83

o1 Aef] Ul lsuLefl unLCLd d14]+{] 2121d7] 520
C2HsOH (g) ':EHSCHO(g) + Ha(g) , AHC? (KJ/mol) ¥ C,HsOH (g) = - 1410.09 ,
CHsCHO(g) = - 1192.65, H,0(g) = -285.83 &

OR
Sure carbon is completely burnt in O, the flue gas analysis is 70% CO; , 20%CO and 10%
O then find out % excess O, used

0, Hi Q&g S1odet AU wufl 21 8, 56 A [A5ANEL 70% CO,, 20% CO w4 10%
0: 8, dl qtRlsdl 0, «{l 25113+l 21t

Heat capacity data for gaseous SO is given by the following equation :

Cp®= 43.458+10.634 x 103 T —(5.945x10%/ T2 )( KJ/KmolK). Calculate the heat needed
to raise the temperature of 1kmol pure SO, from 300K to 1000K

A1y Sd SO, HiI Aol &iHdlell S2l oflAeil UHLSU L1 MM 11 B:
Cp°= 43.458+10.634 x 10-3 T — (5.945x10°%/ T2 )( KI/KmolK)

1kmol e, SO, of dlUMIel 300K &l 1000K Y&l dtllRal Ui %3] A4 +f] A1) 520

Describe ultimate analysis of solid fuel
tlol §tRlell (M [CrANRLs] dlel 53)

If methane is burnt with 15% excess air, calculate composition of flue gas mixture

) (Mot 15% dtiiRleil el 412 wuil U, dl §¢ AU (HAQlell SUl[2letsi] AQld3]
52U
Define: Heat capacity, sensible heat and latent heat

UL [Ad 520: ARM]s{] eHdl, Adesteile a1 w4l yH 214

Write important of energy balance
Glod ddetell Hecd (ARl guil
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