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ABOUT SURE SUCCESS FOUNDATION
Sure Success Foundation with a'Vision/Purpose statement of;
“Helping undergraduates/students excel academically - building people of excellence in all wise.”

- Sure Success Foundation started in December, 2014. This idea was birthed to lift off FUPRITES
‘the burden of going for exams

q ) and test blindly without knowing what to expect, and how to
respend to questions. Sure Success started with basic 100 Level courses such as MTH 111, 112,
CHM 111, 112, & PHY 111. '

SURF SHICCESS FOUNDATION- as at 2023 has expander across higher lovels in different

departmvents with effoctk on over 80001 students on campus since inceplinn - through its

materials and academy (tutorials). It is the most affordablc yet most eorrosive and transforming,
in the history of FUPRE. - '

This idea as earlier established wa

it s birthed after a clear realizatidn of the trend of setting exams
v lec

urers and how students experienced difficulties and hard times studying with little ar no
. proof for their sweats. We believe that academic excellence can be achieved - 100%. You eithsr

became asuccess arafailure by what you do daily. Same way, academic excellence is a doerivative
of wha_t you do daily within the serester. As Dr. Mike, Murdack would say; It is what you do daii,
that will determine who you become permanently. * )

OUR CORE VALUES:

(1) EXCELLENCE s = (6) CONSISTENCY

{2) INTELLIGENCE (7) ACCOUNTABILITY
(3) DILIGENCE (8) SERVICE

(4) COMMITMENT - - (9) RELIABILITY

(5) HARD-WORK : ;o (10) GODLINFSS , _ '
: o
Both now and always, Sure Success is set and prepared to journey with you through a complete,

session of transformation; you will learn the exact systems we use in achieving goals and making
excellent results every semester/session, as our motto states - Your Success Guaranteed
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COLLLGE OF ENGINEERING AND TECHNOLOGY

DEPARTMENT OF CHEMICAL ENGINEERING

VIRST SEMESTER: 2020/2021 SESSION EXAMINATION

COURSE TITLE: SEPARATION PROCESSES T
COURKSE CONE: CHE 418
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4 reflux ratio of 3 i5

Credit units: 3

Time Allowed: 3 Hours.

| INSTRUCTIGNS: Answer any five (5) Questions. All Questions earry equal marks

of hexane, heptane. and octane is to be separated 0 give the following
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41 What will be the value of the minimun, reflux ratio. if the 1eed is fiquid at its boiling point?
i1 Determine the nurber of theoretical plates required

) Using ihe attached chart (Figure 1% imvesticate the change in the number of piates with
reparis (o the reflux ratio.

2) A mixture of ortho. meta. and para-caonitrotoluenes containing 60. 4, and 36 mole per
* cent respectively of the three ] _
98 molper cent ortho, and the bottom is to contain 12.5 tiele per cent ortho. The mixtare is 1o
be disiilled at a temperature of 410 K réquiring a pressure in the bailer of about 6.0 N~ If
yscd, how many ildenl plates will be required and what will be the
approximate compasitions of the product streams? The volatility of ortho refative ta‘the para
omer may be taken as 1.70 and of the meta as 1.16 over the temperature range ol 380413k

isomers is 1o be continuously distilied ta give a top product of

3) 160 em'/s of a solvent & is used to treat 400cm’ss of a 10 per cent by mass solution of A in
B, in a three-stage countereursent mulliple-contast liquid=liquid extraction plant.
a) What is the composition of the fina! raffinate? :

“-
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, At concentration of 2.5 ke/m?,

b) Using the same total amount of solvent, evenly distributed between the three stages.

what would be the composition of the final raffinate if the equipment were usad in a
simple multiple-contact arrangement?

The Equilibrium data are as follows:

kg Alke B: 0.05 0.10 0.15 .
kg Alkg S: 0.069 0.159 0.258
Densities (kg/m3): pA = 1200, pB = 1000, pS=80
l} a) In a pilot scale tes: using a vessel 1w’ in volume. o solute was leached from an inert

solid and the water was 73 per cent saturated in 100 s, 1)

loina full-seale unin 500 ke of the
inert solid containing 2. as before, 28 per cent by mass ol the water-soluble comnog Cjs

agilated with 100 m3 of water. how long will it take for all the soluie to dissolve. assuming
conditions are equivalent 1o those in the pilot scale vessel? \‘\‘hu is saturated with the selute

b) Cavstic soda is manufaetured by the lime-soda prdces:. A solution of sodium earbonale in
water, containing 0.23 ka/s Na:COs. is treated with the-theoretical requirement of lime, and
after the reaction is complete the CaCO3 sludge. containing 1 part of CaCO3 per 9 parts of
water. by mass, is fed continuously to il'm.e thickeners in series and washed countercurrently,
as shown in the foilo“ ing Figure.

Sclution ¢
-
lima
s | VWash waler
| R Ty e s
L |
! ] ] ! i
, |
] l X2 |I |- x5 l
oo | s N '
o e — -

; @ @ &

Calenlaie the necessary rate of feed of nci!'lrlu'l water te the ihickeners so that the oalcium
calbonate, on drying, contains enly 1 per cent of sedivm hydroxide, The ‘solid d scharged
from each thickener contains 1 part by mass of ealium carbonate o 3 of water. The
cancentrated wash liguid is mixed with the crntents of the agitator beford being fed 10 the

{rrat thickener.

51 An ulirafiluation plant is requived to treat 30 m'/day of & prolzin-contuining wasie stream.
The waste contains 0.5 kgﬂnj of protein which has to be concentrated w 20 L;g;m-‘ <3 s Lo
allow i‘t':’j'c-ﬁi'!glll} the main process sream. The mbular i ranes to be used are available
as 30 m® modvles. Pilot plant studies show that the flux ! through these mémbranas is given
by

[¥]

J=0.02 In (30:C)) mih.

. S ok S0 s
where € is the concentration of protein in hg/m. Due to fouling. the fux hever exceeds 0.04
m/h. Estimate the minimum number of membrane modules required for the operation of this
process as, .

4
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a) 2 single feed and bleed stage. _ i '
_b) two feed and bleed stages in series.

Operation for 20 hr/day-may be assumed.

6) *You have been requestcd to redesign a \mter-cuolmn ‘tower that has a blower with a
o

capacity of 8.30 x 10° f'/hr of moist air (at $0°F and a wet-bulb temperature of 65°F). The

exit air ha\ es at.95°F and 90°F wet bulb. How much water can be cooled in pounds pCL hour

if the water 10 be cooled is not recyeled. enters the tower at 120°F. and leaves the tower at
4 o0 F? '

7) A single pellet of alumina is exposed (o« (ow of humid air at 2 constant iemperarire. The
increase inmass of the pellet is followed a,u‘tom‘illcﬂi\' yielding the ﬁﬂlo\\m“ results:

‘||
HETNE = - 1t 20 Al Lt -

,tkeihe w9l . ooeTs .10 TREE nizs 0128 (132

Assuming the effect of the e\temal filnis :.:,nlmbie predict time 1 against x, values fora
t
peliet of twice the radius, where ¥, is the mass of adsorbed phase per unit mass of adsorbent.

3

—
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Figure 1: Relationship between Reflux ration and Number of Plates
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FEDERAL UNIVERSITY OF PETROLEUM RESOURCES « -

"ING TECHNDLOGY
OF CHEMICAL ENGINEERING
MINAT iO"‘JS 2020/2021 ACADEMIC SESZIONM

COLLEGE OoF E\I(; 3 EE
GINE

[ DEPARTMEMT =

D FIRST SEMESTER EiAY

by

%{A AN {i) Bang CHEMICATL, {l,l,f‘ii\[r[.[d:\]g}

(B Eug LEVEL: 460
JEALTLY: CHIEMICAL PROCESS DESIGN | COURSE CODE: CHE 413
’\*Mf“" bt _1‘, .-«,l' 1 fl M zgn_ﬂlnn pm - U){/J vrfL)P,J q% ‘(t}‘“ |

E ml' Attempt Allvmpi any Five (5 st ; .

- (3} questivhs. Bricfand concise ansywvers will hn
appresinted. ' 5

- -

b maddiion to fived capital investment cosis assoeiated with 3]'\!1[ design, why should working capiial, !
B etimatod and prov ided for, during the design stage?

_seafing s o impottant aspect of “project cualug

i

wion, how i .‘m ‘neeomplisiicd?
l\'f .\

Bhie capiial cost ol plant can be related (o capacity by the cquz*[cln C,=C [ whzre Cy and €,

P 5 I

; ire the capital cosls for plants of capacitics 8y and S; respectively. If the cost of the dcvgn and
. sonstruction of a 200,000 lires/day sachet water olant was NGN10.56 millien. What will he the copacit
-ﬂfa similar plant with a cazital investment of NON34.89 miilion. Take n=0.82.

12 dosioning anew chcnuml plant, one of the main decisions is the plant lm,auon What should you

.r“—'* in choosing a suitable site? List six (6) factors to considar when choosing a sitz fora .=

1 ba sm.cl first whc‘: roughing oul a p]?nt 19)0&’ List 5ix (0) principal fnr'tou. to considar
ing oul a plant Iaymu :

should process plant degigners give serious attention to hoise pnl ution :mci how can' iliis be dupe?
=anmmatic representation of layers of plant saleiy, how does it work?
s nirinsicatly safe process, and what cur b2ad to inherently unsafe conditions?

1

Vill B b Firet o oo vl Qi gy adistiiiidon columm? What ave othar things to
pavstion correlation neilind is usually used in the design of eolumns for binary sepaation? List
‘ens involved in the design of distillation columns
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Qniestion 3
(@) Whal is a process Nowsheet?
b . - . 4
(b) Define or explain the following:

(i} Block Mow digeram (BFD)
. (1) Fixed capital invesiment

(1D Euvironmental audil
(iv) Destgn constrainds

) Why is the design of heat exchanger done on a lrinl and crror basis?

DCCSS

(d) What is the vole of chemical engineers in the design of process vessels?

Question 6
@ WintisaP &1 diagram?

L3 Deseribe what is usually included ina P & D

Jilfere ntiale between a precess flowsheet and o P &

(¥ -Give the symbols of the fullewing cquipment:

(0 f._l:L'!'CC vabya (1) 3-way value (i rotary moior fiv) 1

ixheig ofiice cest in process dasipn and what does it ing

D I i ;
WAL are cotingency charges and what dossit cover?

Yy Wha are

2 olisile vost invesiinents? List live (3) of s constituents
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Seoben Al UNIVERSTIY O PETROLEUM RESQURCES, LFFTURUN
; :?Hﬁ%
B
COLLYGY OF EMGINT I{1\L, -\."i'l') TECHNOLOGY
DEPARTMENT OF CHEMICAL ENGINTERING
First Semester Bxamination: 2020/2021 Session
CCOURC S TUTLE: Prriienlate Sysiem Analysis COURSE CODE: CHE 415
Credit Units: 3
N LRUCTION: Aoswer Any Five Questions Time Allowed: 3 Hours
Aletwe (2 ways of senerating cont fugal field in centriluzal separation
it |t va (D) .s\'.\;mi\:gcal‘ ofvemrifugal separation
et the wechanisin: of size raduction in Chemical and process industey
X% i 3 U didseter and pofaresat 30 11 At whal lreguency hould o laboraier ;
NN of 0.3 mm diameter e it is to LlHPliI:.‘QL\.' the plant condition? ' .
2 centrifugal separation using a centrifuge, particles of density 2.3+ 107 b/ and i!‘-f';u'iL‘L'.I
RIS O mmowere separated from suspension in water with a capacitive factor ol 1000 m?,
L late the throughput rate. Estimate the size cuteorrespending for a suspension o coal pariicies
Lodat the 0.08 em¥miin. The eoal density 18,500 ke/m’ and oil of density 900 1b/ft® and its
seeshy isl NS/ (Assume Stoke's law is applicable).
ot Enumerate three factors that affect rate of sedimentation
Show that p 2;0-.\-':(1?3 — 7)) ina cenlrifugal separation
1L centrituge has a basket which is 000 mm leng and an inside diameter 100min, is used o
sl ervstals from a dilute aqueous moiher liquor. The optimum speed of rotation for the
Jee s 30,000 rpm and the discharge weiris adjusted so that the liquid surface is 40mw from T
skt wall, \q,uminglalw crystals o be spherical and NONE spaller than b determine .
Ssepenting fretar or eTeet (3) Show thar Stoke™s law iy valid G0 The masdinum o vage .
sthet liquor that caa he processed by this \..'elm'il’u:,-e tall the crystals have o h."‘ rerto o ’
Peasity of mother liguer = 990 ha/m's viscosity of mother liquor = 1,0+ |- Ke/ms: "L‘ﬂsil}
il e
l
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3a(iy Define the 1enm porosity of o bed )
(i) Find the 1“:|Iii‘ng veloeity ol a spherical paticle. 3 1t diameter, sstiling ina 'mmd h

scosity and relative density of $x107 Na/m” and 0.90 vespaetively. The rohitive densi

solid 15'3.6. Assuma that the drag focee on the particle is iven by the Stok="s equation, F=

' BOY Seate tiya () et that affset printanas T AU
S N B L ity v hig 1 ands seosity 0 nusSam-, is passed ‘:’;‘I':iczlll)' upwards thire
a luf of catalyst consisting of approximately spherfeal particles of diamerer 14107 it and dens
Ty =360 harm?, The pe article voidane is assumed o be 0.5, A\t what aperasinate muass {low r.-1_'

[""" per unit area of bed will (1) fuidization, and £2) w ansport of particles will oceur,

.

bty Liscthree (3 ) ways of characterizing particle in-11uid particulate anafysis.
() A sumphe of Just I‘.um the air in a factory is collecicd an a wlass siide. 1 dust on the slide Wil
depusites ot ope cubic centimeter of uir, esdmate the eass ofdust ing'm? of air in tie Teton

by oy BT Sy ; :
given the number of particles in the v arious size ranzes o bo as follows:

| Size rance (nm) 0-1 1-2 R r + -8 I G-10 IL} - [-L |
! ) | I
. l Numbar of puriicies (-) " 1500 ‘ 0 750 “ .,_,'“""]

it 15 assumed that the particle is 5|J|lv3| ical and fire Ll¢nutv of the dust is 2530 fa/m? and an
350 kg/m, and an’

- appropricte allowanes should be mach. lor particle shape,

. b(H) A 'mixture of limestone .mc[ galena vfa size range from 0.020 {1 t0'0, 070 tiis to be separate d

inte 4wo pure fractions using a hinderad E:Lllhﬁ" process. What will be Lhe apparent n'mumum

i | 4 .
“ density of the ﬂm-.t that ml[ aive this m,iﬂ‘]j,\h{)n" The density of galena is 7400 e/ and the

duisiv of hmuswnc is 2600 ka/fi,

Fufi) Inoa water teatment plant the velocin Seadient requived for eosunlation | 30 see, ¥
2 - 15 3 ¢, the

o olume oi waker inthe mixing tank is 1000 dm? wig, R TR S o :
poss s input vagaired w achieve : coagulation, . 2 L'I M Ns/ ™ Fstimate the
(if) Dz drc}:l‘-iliu and hyd_roplmbiu colloids

(i) state o cxamples for each o the eolloids ype in (i) above
(iv) Dillecentiate between Noceulation and coagulation

- b{i) Write bl'ieﬂ}' on the mechanism of vperation ot an c-l lrostatic precinitat
: selroslatic precinitator j

. e 3

-2

Scanned by Cam.Sanner

by Renance 49
renance.app ¢ Download Renance on Google Play



CHE 411 | FUPRE Renanced

Gllsivid | E& HENGMAARD

L

i
L 10 obta.ag
A
S agnsity 2600 1
Fafi) underdmand by ¢ :
wderstand by the ey ation a thod of '
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6. (@) In liquid-liquiq extraction, a sojytion
ummsc:hle'fwith the first, to bring the '
solvent. Explain the concept of this itnm

the extraction process. B

E?)If‘?live the fQ”_;D\‘f_ing liquid-liquid extraction problems: :

?1]1} o - CONCERUANon of @ soluge iy e organic phase is 0.05 mol/L and its concemration -

- I ihe aqueous phase is 0,000 mol/eny’, calculate the distribution ratio (D) for the solute
in this system., ; :
(i) If the distribution
determine the Separatj

is brought into contact with a solvent, essentially
transfer of one or more solutes into the second
iscibility between solvents and its significance in

l‘ati? (D_} for nickel is 20 and the rc]__i_st_l‘i_l’.)l,lfi!_t!]‘] ratio for SI']VEE' ‘15200
on factor (y) for the system.

o

1. {a) St‘ate three l\:ey' assumptions typically employed in reaching equilibrium in solid-liquid
leaching operations,
(b) Consider the countercurren multistage leaching process shown in Figure 1.0. The ideal
stages are numbered in the direction of the solids or underflow stream.
€AY vl

—ovirfion | :

dolient g

utidferilow
sliaty stzeam

: Fieure 1.0y

) What do the terms 20 N Lo, By
(if) By performing an overall mas
- N-stawes, show that the fo

(i

i
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