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Instructions:
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Q.2

Q.3

Q.3

Q.4

Attempt any five questions.

Make suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Each question carry equal marks (14 marks)

Atomic weight : C=12, H=1, O=16, N=14, S=32, Na=23,, CI=35.5, K=39, P=31, Fe=56,
Mn=55

(a)
(b)

(a)
(b)

(b)

(a)

(b)

(a)

(b)

(a)

Describe System of units like MKS, CGS, SI, FPS in brief.
1. Find out equivalent weight of H,SO, and K,CO3
2. Define molarity and normality

For Ideal gas prove: Mole% = VVolume% =Pressure%.
1. Convert the following:

1. 60°CtoK

2. 350 Liter tom?

3. 12 cal to Joule
2. Calculate the available nitrogen (N2) in urea (NH,CONH,)

OR

A gas mixture contains 5 weight %N, 25 weight % O, 45 weight % H; and
25 weight % Cl,. Calculate (a) molar composition of the gas (b) average
molecular weight of gas

Explain importance of material and energy balance in chemical industry.
A solution of ethyl alcohol (C,HsOH) containing 30% alcohol is fed at the
rate of 1100 kg/hr to a distillation column. The top product contains 90%
alcohol. The bottom product contains 6% alcohol. Calculate the amount of top
and bottom product.

OR
A waste acid from nitrating process contains 23% HNO3;, 57% H,SO, and
20% water by weight. This acid is to be concentrated to contain 27% HNO3,
60% H,SO,, by the addition of concentrated H,SO, containing 93% H,SO,
and concentrated nitric acid containing 90% HNOj3. Calculate the weights of
waste , concentrated H,SO, , and concentrated nitric acid that must be
combined to obtain 1000 kg of desired mixture.
Calculate the standard heat of reaction at 25°C of following reaction:
CaHe (g) > CoHa(g) + Hagg)

Data:
Component AHS  KJ/Kmol
1, CaHs ~1560.69
2. | CoHug) “1411.2
3, e -285.83

A stream of CO, flowing at a rate of 150 kmol/min is heated from 273K to
383K. Calculate the heat that must be transferred using
Cp° data:
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(b)
(a)

(b)
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(b)

Cp’= 21.3655 + 64.2841* 10°T - 41.0506* 10° T*+9.799910° T° KJ/
(Kmol K)

Define : (1) sensible heat (2) latent heat of vaporization (3) specific heat

OR
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.

Discuss Proximate and Ultimate Analysis of fuel.

The carbon monoxide is reacted with hydrogen to produce methanol
according to the following reaction

CO + 2 H; —» CH3OH
Calculate from the reaction: (a) kmol of CH3;OH produced per kmol CO
reacted. (b) The weight ratio of CO to H; if both are fed to reactor in
stoichiometric proportion.
In production of sulphur trioxide (SO3), 120 kmol of SO, and 200 kmol of O,
are fed to reactor. The product stream is found to contain 90 kmol SO3. Find
percent conversion of SOx.

OR

Furnace is fired with fuel oil. The Orsat analysis of flue gases by volume is
givenas C02:10% O;: 6% and N,: 84% Calculate :
1. % excess air
2. C:H ratio in the fuel oil
Define : : (1) limiting reactant (2) excess reactant (3) conversion
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o)l
AsH youdl B3 MKS, CGS, SI, FPS of gsHL clllat 5.
(1) H,S0, ¥a K,CO, all dcuair Al
(2) NARS A AHIAEleAl caatvant 0.

e cll] HIZ WOt 5 : A% = 5E%= £6UQAK
1. o{lAell of JUIAR A

(1) 60 ° ARUA of Sccllot

(R) 350 ([@AeR of ustr{le?

(3) 12 3c3l of A
2. Y[RAU(NH,CONH,) ol e &l%R WA ollsgel(N,) ol dald3l
5.

Al

cAlye] As AL N2=uy(aetedl), 0, = uxz(axaedl), H, : ¥uy
(axetell), wal Cl, : 25% (cAxetl) und 8.
ALRLARL 5 () WA JUR A YHIBL ( 6L) cAloll AU WQJEUR .

s Bos3IHL HEZlAA Wal Vot AQU of Hecel aARldl,
BUBA UEH G alall 30% WESEA UAA B, A [ARicat xciet ML
1900 slo/sclls ol €2 ol elWA sraHL AHA 8. AU WYl Hadl
Aux coz uessld urd B, ddAdl Hadl Rur sz wessd
YRAA B. QA U @Al Hadl Ruosell oseel N

Ul
sltsgalat UlsaHiel Vel adl A Als 23 % HNO,, U9% H,SO, 0%
el cogatell wRid 8. ul AAs o 9% HNO,, ¥l  $0% H,SO,
Rlelcdl Als B2l Uis saAl AHL ¢3% H,S0, URlddl Ui H,SO,
Wl ¢0% HNO, tRladl Uis oedls Adls GRReuHl A B. 1000
sloll 89eld Ml Aadal R A8dl A Als, dis H,S0, dal
Uls olesdls AYsoll el L.

Al UBauell etess dle Ay As2Aet UC AU 20K,
Ues AH®  KJ/Kmol
1. C2H6 (g) _1560-69
2. C2H4(g) _1411.2
3. HZ(g) _285-83
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Ud. ¥

Ud. ¥

Ud. U

Us. U

CO, oll As yale o SlAlels Hlolle ot €2 ad & A 290 dccllot
Al 3¢3 decllot YUl oRH scMl A B, Al 2l scllHL wladl
ESIEENNE

Cp® = 21.3655 + 64.2841% 10°T - 41.0506% 10°T*+ 9.799910° T°
KJ/ (Kmol K)

cqluql AU (1) A{lod 8l2 () ANRIESI2stel A2oe 8l2
(3) AUAlsls &le

Ul
s esvelsd Hla UL, As sold 8%5e sAUReR ¢y skR3ls  Alst
URlddl HE alaQle 3uy SIEls WSl URladl alall Yol Uis 52 8.
1000 sl $ls 12 decll welleg oirslletcst s U3 A a3l
Ulslne ua ucdlne Aeticdlfla ol 22l 52

slolol WolsABS Wal slBQael A oA Yo Ylsal asa HlAdad
olal 8. CO + 2 H, > CH,OH
ARLAR 5A:(H) UAs AseS Cooll SlAXA €ls Geua Ul CH,OHall
SIAHA  (6l) CO Aol H, all €01 oll BIHR, % ol W\esl2ANELs
HUL ML 3SR ML GRR_AML el 8l
UCKR 2LASAUBS(SO,) ol Beulest M2 120 SIAHA SO, el 00
SlANA O, IlAs2R HL GRRAUMHL A 8. olu ol yale ¢co sldlad
SO, YRLA B. SO, o % Soclaot .

Al
AElHL SURLAL cllolcllHL AUA B, YHISIHIoL cllyje] RAL YLaUs0
(sedl) W YA B, CO0,:0% ,0,: 5% and N,: C¥%
RIEREIERE
1. % duRlell sal
2. SURHL A C:H ol JRldR
cqludl AUL: (1) AlHEloL ulsas () AsAA ulsas
(3) Socl%ot
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