Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEMESTER - 111 + EXAMINATION — WINTER- 2015

Subject Code:3330504 Date:04-05 - 2018
Subject Name: Industrial Stoichimetry
Time: 02:30 PM TO 05:00 PM Total Marks: 70

Instructions:

Attempt all questions.

Make Suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of programmable & Communication aids are strictly prohibited.
Use of only simple calculator is permitted in Mathematics.

English version is authentic.
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Q1 Answer any seven out of ten. €22l SlEURL Ulclotl ellol WML, 14
Define : Heat of formation.
uReuau : 8le ¥s SN2t
Define : Heat capacity.

uReuau : dle 302l

Define : Calorie.

uReual : 33l

Define : Latent heat of fusion
uReuall : A2ee 8le ¥lg 5ol
Define : Pressure.

yReual : YR

Define ; Specific gravity.

yReuau : 0A{(gs AEl
Convert 1000 dyne to newtons
1000 Sulefot ol of2et HL $all
Write any four units of pressure
YR ol AR AsH Al

Define limiting reactant.

uRaual : @Rl AAsee2

Define : Excess reactant.

yReal : RaY s

Q.2 (@  Write about fundamental and derived units. 03
Y. () SodHed ual slRS[As yYAeu QA cvl. 03

OR
(@)  Give three values and units of gas constant R. 03

1) AU sleee R oll WL SlUA AR Y2 cvll. 03

(b) How many moles of sulphuric acid will contain 64 kg sulfur. 03

()  AeRs ARS ol decl WA ML 64 (5.0 AesR 89l 03
OR

© O ®e NN LOXBW®LAON 2

o
oo &

1/3



Q.3
sl 3

Q.4

(b)
(W)

©)
(8)

(©)
(8)

(d)
(s)

(d)
(s)

(a)
(W)

(@)
(A)

(b)
(A1)

(b)
(A1)

(©)
(8)

(©)
(8)
(d)
(S)

(d)

(S)

(@)

Explain : Heat of reaction

afal : dle g As2Aet

Find grams of HCI required to prepare 5 liters ,2N solution.
5 liters , 2 N (G2l Wolleall HI2 32l HCI e,

OR
200 kg sodium chloride and 600 kg potassium chloride are mixed .Calculate
composition by weight % and mole %.

200 kg sodium chloride e\ 600 kg potassium chloride o (s s2A2A B,

weight % 4ol mole % HL Sl:2at 2.

Find normality and molarity of solution containing 20 grams caustic soda in
500 ml water.

As Aot UL 20 grams caustic soda, 500 ml water HU 8. Aa{l

AHIAE ot NARE] 0.

OR
Available nitrogen content in urea sample is 45%. by weight.Calculate actual
urea content in sample.

As YRal A1t UL alleFeRAxet 45%. by weight . AL BRWR Y3lall
.

Convert 499 grams CuS04.5H20 in to moles.
499 grams CuSO4.5H20 o Hlet L %cll.

OR
Give difference between g and gc.

gl go A dslelct AUl
Define: partial pressure and vapor pressure.
uReual - wlele YR wal Aur YR

OR
Define; yield and conversion

uReual : Ales UaAD soeal.
Convert 1 dyne to newton and 1 poise to stoke.

1 dyne & newton el 1 poise A stoke MU %cll.
OR
Write units force ,viscosity and density in MKS.

force ,viscosity el density ol MKS L 3Jlle cvll.
Prove that Cp — Cv =R.
Cp-Cv =R alAd 53

OR
10 kg ethylene is heated to raise temperature from 100 deg C to 200 deg
C.Heat capacity at 100 deg C is 0.9 kcal/kg C and at 200 deg C is 1.1 kcal
/kg.deg C.Calculate heat required to raise the temperature.

10 kg ethylene & 100 deg C &l 200 deg C Yl 2RH scl 1L wlA B.¢le
$0[R2Zl 100 deg C UR 0.9 keal/kg C A\ 200 deg C UR 1.1 kcal/deg C ®.
ol sal %33l éle ol ol 8.

A single effect evaporator is fed with 10000 kg/hr of weak liquor containing
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15% caustic by weight and concentrated to thick liquor containing 40 % by
weight caustic.Calculate water evaporated per hr.

As single effect evaporator Hl sls stcll 10000 kag/hr weak liquor Hl 15%
caustic by weight 8.2a\ thick liquor containing 40 % (A Uis sla B.

water evaporated per hr o{l o1l $3.

OR
In above problem,calculate kg/hr of thick liquor obtained.

GUR ol WeAM ML kg/hr thick liquor ofl a2{l 53.

A sample of coal contain 63% carbon and 24% ash on weight basis. Analysis
of refuse after combustion shows 7% carbon and rest ash. Calculate %
carbon unburnt in refuse.

A5 S\ UL 63% carbon el 24% ash weight basis UR 8.3sos UL 7%

carbon W oll$l ash B. oll AOAL s0lat ol 2wl 53

OR
In manufacture of sulfur dioxide ,feed to reactor consists of 50 kmole sulfur
dioxide and 150 kgmole air.Calculate % excess air used.

W52 SAULTS oll BaUlEotHl s HL $lS ML 50 kmole sulfur dioxide

W 150 kgmole air 8. % excess air ol 92{l 53

2000 kg/hr of wet solids containing 70% solids by weight are fed to dryer.
After drying product contain 1% moisture by weight.Calculate kg water
evaporated per hour.

2000 kg/hr wet solids M 70% solids by weight &, el S2AYU HL $ls $2A2A

8.. drying Ul Ulsse HL 1% moisture by weight 8. kg water evaporated
per hour o{l a2{l $3.

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.

As dilute acid ML 25% sulphuric acid & %o 98% sulphuric acid W&,
Msx sR oA 65 % concentrated acid toilclley B. 1000 kg desired acid
ootleall M2 o WRS ofl ol 5.

Seeds containing 45 % oil ,45% solids are expelled.Cake from expeller
contain 80% solids, 5% oil.Find % recovery of oil.

AlsA ML 45 % oil ,45% solids B, B WSSRUA /A 8. AsRUAAR HL &l

HOLAL 55 HL 80% solids, 5% oil ©. % recovery 20t.

Feed to distillation column has 28% Benzene,and 72% toluene. Distillate
shows 52% Benzene and bottom has 5% Benzene.Calculate quantity of
distillate and bottom product for 1000 kg feed.

distillation column «{l éls HL 28% Benzene,and 72% toluene 9. Distillate
1l 52% Benzene A bottom L 5% Benzene 8.1000 (8.91L $ls L2

distillate e\ bottom product o{l 21>l 3.
In above problem,calculate % recovery of Benzene.
GUR oll YIeAH HL % recovery of Benzene ofl o2l 3.
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