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. Make suitable assnmptions wherever necessary.

Figures to the right indicate full marks.

. Each question carry equal marks (14 marks)
. Atomic weight : C=12, H=1, 0=16, N=14, S=32, Na=23,, C)=35.5, K=39, P=31, Fe=56,

Mn=55
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Describe System of units like MKS, CGS, SI, FPS in brief.
1. Find out equivalent weight of H,SO4 and K,CO3
2. Define molarity and normality

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

1. 60°CtoK

2. 350 Liter to m’

3. 12 cal to Joule
2. Calculate the available nitrogen (N-) in urea (NH,CONHo)

OR

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

Explain importance of material and energy balance in chemical industry.
A solation 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,S804 and
20% water by weight. This acid is to be concentrated to contain 27% HNOs3,
60% H,SOs, by the addition of concentrated H,SO4 containing 93% H»SO4
and concentrated nitric acid containing 90% HNO;. Calculate the weights of
waste , concentrated H;SO4 , 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:
CyHe (9 = CoHag) + Ha)

Data:
Component AH"  KJ/Kmol
1. CoHs ) -1560.69
2. CaHygy -1411.2
3. Ho -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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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 +2H; - CH;OH
Calculate from the reaction: (a) kmol of CH3OH 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 SOs. Find
percent conversion of SO;.

OR

Furnace is fired with fuel oil. The Orsat analysis of flue gases by volume is
givenas CO2:10% O;:6% and Nz: 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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AsH yeuell By MKs, cGS, SI, FPS of g5Hl gl 53l
(1) H,S0, ¥al K,CO, ol delelk lul
(2) WARE wa AUl cartvanl 20l

wled aly 12 Wold 5A : Hldy= sE%= e0llaLy
1. olldsll of pUlcR SR

(1) 60 ° AR AU of dccllot

(?) 350 ([@eR of ustr{le?

(3) 12 3c3l of Y
2. Y[RA(NH,CONH,) ol vieR &l WA sBlwal(N,) ol Al
53,

el

o] As MR N2=uy(axadl), 0, = ux(awadll), H, : yuy
(ctogatell), el Cl, : 25% (cogotedl) uAd 8.
LRl 3l 5:() HlA Ul YHIBL ( o) cltfoll dR:U9 AU .

sl BosEluL HEIla wal WAool AU of et aglell.
BUSE WESLElce] alcel 30% WEslEld URld B, d [wRies ¥del ML
1900 Slal/sclts ol €2 &l eld sRaHl wad B. 2l wYl uadl
[[Aur coxz wesleld wAd B. dAdl uadl Qur sz uueslelad
wRAd 8. 2l ua dlladl Hadl Aussll ereal

Ul
sl ool uBauHell Vel udl A A 23 % HNO,, UW9% H,S0, R0¥
well costell wAgd B, 2w AMS ol 289% HNO,, del $0% H,SO,
Ll AYls Bedll A sal AMl €3 % H,S0, HRlddl dis H,S0,
el 0% HNO, YRddl s aUsdls vls GRat wd 8. 1000
gloil Se9eflct Mstel Anctal HE2 Bdl dze AALs, s H,50, dal
Als ousdls AAlsoll arzall .

o{lAell yBauell 221058 &le 2ls FAsalel 2UC dluHLal 20l
Ues AH®  KJ/Kmol
1. C.He (o) -1560.69
2. C.Heo) -1411.2
3. Hz(g} _285-83
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Y. ¥ W €O, oll As yats 140 Slalillet/ Hlolle ot €2 ad 8 A 290 decllot 0c¢
al 3¢3 dccllot Yl oM sal A B, dl glods saHL wladl

Gul el
Cp° = 21.3655 + 64.2841x 10°T - 41.0506% 10 T*+ 9.799910° T°
KJ/ (Kmol K)
ol cartuall AUl (1) o dle () AdRsRaete{l A2ee 8l2 0s
(3) 2UA$ls dle

yell
us ¥ A As suesd Hld ML, As sud vise sAUReR ¢y slkéls st 09
YRldell HE alaBley 3uy slRdls Alsl Yncddl atarl Yell Al 52 O,
1000 Slal gls w2 decl welleg owfletast s ud A awell.
ol UslAe wal ucdlie Aotclllla ol uul 52, 00

ust. U A stolot Hlollsuess wol sloglaet al oA Yo yBa asa HlAcla 09
el 8. CO + 2 H, > CH,OH
oLl 52 () Uds <lAses coell SldlHld €ls Beaud Ul CH,OHslL
SlAlHlA (W) CO el H, all €0 oll 2R, %l oid WSl dls
HEAUL UL SlBlseR ML GRRaML vl &lat.
ol UEER 2LASRUBS(SO,) ol Geulest HI2 120 Sldlld SO, sl 200 08
SldHlA 0, AAse Ul Glraudl aud 8. ollux ol yas ¢o Sldlila
SO, URAA 8. SO, of % ool AlLll,
wcll
usl 4wl oglHl Suglel slaalHl A 8. gHISHIell dle] A2 YLus\ o¢
(seell) 2 YA B.  CO,:10% ,0,:5% and N,: C¥%
G EIERE
1. % auRiell sat
2. BURHL 2¥A C:H ol 3JellttR
ol cartuall AL (1) A1l uZas (2) AsAU uBaus 0s
(3) Soclofol
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