Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER - 11l EXAMINATION -WINTER - 2018

Subject Code:3330504 Date: 28-11-2018
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 programmable & Communication aids are strictly prohibited.
5. Use of only simple calculator is permitted in Mathematics.

6. English version is authentic.

7. Atomic weight : H=1,CI=35.5, P=31, O=16, N= 14, P=39, Na=23

Q1 Answer any seven out of ten. izl SIHUBRL Ald<ll syALoL Sl

Define: Normality and Molarity

v B AR[EZ] 2t Hiaz2]

73 gm/I HCI concentration in 1-liter solution. Convert into Normality.
1 (22 glamul @3 W HCl 2401014 89, g1l «{L Aid(az] aiHl.

Define: Limiting Reactant and Excess Reactant

o] UL (@200 ul5as 21 sisdxd ulsas

Calculate molecular weight of HzPO4
H3POy4 <Ll 1Rl LA,

What specific heat? Write its SI unit.
255 (32 2124 92 AL ST 2154 Qv
Writs Dalton’s law and Amagat’s law.
lezeedl Bl WHIBNAAL (24 quil,

Write law of Conservation of mass.
HIH, 2115 524299 AL (414 @il

Explain yield and selectivity.
fles wid [dls2(a2] uuomal.

What is Tie Material?
215 HleRad vizd 92

© N® N M =0 X R LW oD 2R

N

10.  Convert: a) 180 lit in cm® b) 3.5 atm in torr
10, 3Uid2 52 1) 1o [Azrd H2lHler3 o) 3.u vizHIReaR 4 212
Q.2 (@)  Pressure reactor operate at 5 atmospheres. Convert it in kPa, torr and bar.

URA R () UAR Ais2r U 22HIRE42 U AUE 89, d- 5241 kPa, torr i< bar

OR
(@ Whatis NTP and STP? Write its conditions.
()  NTP 21 STP 2i2& 9? d<{l 5l qvil.

(b)  Calculate the density of Methane gas at 2 atm pressure and 68 °C.
(01)  [MaAA Al teddl 2 atm WA i < ¢ °C Al

1/4

14

03

03
03

03
03



Q.3
Usd. 3

(b)
(%)

©)
(%)

(©)
)
(d)
(9

(d)

(9

(a)
()

(a)

(¥1)
(b)

(*1)

(b)

OR
Prove that Cp — Cv =R
Alld sz Cp-Cv=R

Derive equation of Ideal gas law.
2129 AL, 2, dlRAl,
OR
Write material balance of binary distillation operation.
oLl Uzl Hi2 [32laud viluad-d wlzlad ola-a quil.

Explain types of fuels.
AN ARLAL U512 AU,

OR
If air is an ideal gas. Calculate mass of air for 3 m? of air at 200 kPa pressure
and 45 °C. Also calculate its density. (Take molecular weight of air= 29 kg/
kmol)
Salel BUEL A AR Al Aoyt oLEll srlR 3 Hl223 i 200 kPa ULUR 22 WU
oC. deil tleddl 2lAl (ALl AR = 20 [5U1/[5diH1e)

Calculate value of R in Sl unit.
R <l (54 ST 2isHui ol

OR
Explain Fundamental Quantities and Derived quantities with 3 examples of
each.
seHzd sAlfez2] vt e sail-22] 3 Gelgrrl 2l Al

Calculate the standard heat of reaction at 25°C of following reaction:
C2Hs (9) > C2Hag) + Hz(g)

Data:
Component | AH%, KJ/kmol
1 | CoHe -1506.69
2 | C2Ha) 14112
3 | Hyg -285.83

<Al ulsa dl 22183 Slz 21s <2594 2UC dluHA LAl
C2Hs (99 > C2Ha(g) + Ha(g)

HTOICEARTESE
025 AH®, KJ/kmol
1 | CoHs(g) -4U0%.5z
2 | CaHa) -1¥11.2
3 | Hyg -24U.¢3
OR

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

CHg: 85%, CoHs: 7.4%, CsHs: 4.6%, n-CsH10: 1.5%, CO2: 0.7% and N2: 0.8%
Data:

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

Specific volume at 298 K and 101.3 kpa = 24.465 m3/kmol.
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22¢ K dlusld <{2 uHIBl, HiaR siaulzlaed d21adl 5e2dl ary <l i vid 42 2
QL ML

CHa: 85%, C2He: 7.4%, CsHs: 4.6%, n-C4H10: 1.5%, CO2: 0.7% and N2: 0.8%
Ul (SHA:

82 GCV, KJ/mol NCV, KJ/mol
CHa4 890.65 802.62

CoHe 1560.69 1428.64
CsHsg 2219.17 2043.11
CsH1o 2877.40 2657.32

In production of sulphur trioxide (SOs), 180 kmol of SO and 100 kmol of O
are fed to reactor. The product stream is found to contain 120 kmol SOs. Find
percent conversion of SO».

UEH2 AASAULSS (SO3) ol<llddl HIZ, 1 <0 kmol SO= i< 100 kmol 0- GHAIHI
2114, 9. Wigs24l 120 kmol SOz HIA 89, Al SO=  s<aAsy<t AL

OR
In Ammonia synthesis reaction (N2 + 3H2 — 2NHs ) nitrogen flows at rate of
56 kmol/h. Calculate stoichiometric proportion of hydrogen required and kg
of ammonia produced for 35 % conversion.
ViU o1l1aal Hi2 (N2 + 3H2 — 2NH3) ue kmol /5@ls <l uales €9, 221RiuE
o1&, Youol 6% 33| SLOSIeY LIAL hel 3U U 5ATY L HI2 Gdetdl HLHL[1 LA
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° T2 + 9.8 x10° T2 KJ/Kmol.

COz Ay 2z¢K 2l 333 K 4l 9124 211 €9, uo kmol / 5@ls <ll Al UAls HI2
6%3<] GHL AR HIAR 5URAZ] Sl vt Yoot €9,
Cp =21.37 + 0.0643T - 41.05 x 10° T2 + 9.8 x107° T3 KJ/Kmol.

OR
An aqueous solution of 10% Ethanol is distilled. The distillate stream is 10%
of feed and contains 60% Ethanol on distillate. Calculate flow rate and
composition of bottom stream. (all composition by mass)
10 % DAL o 2A5[4 grapd R22ldaq s2ami 2ud 9. (222142 -l sail-22]
5181 10 % s26ll &9 21 60% (222la24i 1oL 89,41 <{l202l Hodl Wigszell oreal w1
SUIZ99 A AL (HIA %41 251912 AU £9)

Give the importance of material balance in chemical industry.
s[Rse Ses22lHi HARAG olee ] Hised YHMAL

OR

Justify the importance of Stoichiometry

22URUHZ 4 H A AHMAl,
Explain ultimate analysis in detail.
v[c2H2 Bil[A[Au4 YHMmAl,

OR
3500 kg/hr of wet solids containing 55% moisture by weight are fed to dryer.
After drying product contain 0.5 % moisture by weight. Calculate kg water
evaporated per hour.
3uoco [5U1/56ls 42 HAHI uU % Glsy JlAHI 6L 9. $1E501L usdl o.u % sy
24 69, Uld satls 524 il ouiletad 529 usa?
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Prove Pressure % = Volume % = Mole %.
AU 520 WA % = 55 % = HI4 %

120 kg sodium hydroxide and 560 kg potassium hydroxide are mixed.
Calculate composition by weight % and mole %.

120 $LAL AURAH GIOgsu158 2 ueo SLAUL Yzl sIdglsuIdes M) s2A1Ml
219 €9, HIY % viel HIA % A,

Calculate total available nitrogen in a solution if it contains 35% urea
(NH2.CONHy), 25% ammonium sulphate (NH4):SOs and 25%
ammonium nitrate (NH4sNOz3) by weight rest is water.

(MseRHi 264 AlS2ioy UMl MsUMl 3U % 22041 (NH.CONH,), 2u % siifem
4652 (NH4)2S0, 24 2U % (NHNO3) w1 o1l uuell 234 8,

Explain Recycle operation.

U145 SUURA UHMAL

Explain Bypass operation.
AALHUM, DY A AHMAL
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