Quiz 1

Data on the mixing of sand and salt
particles in an air-fluidized bed are given
below. Assuming that the MixXing process
is first—-order, calculaEe the time taken for
& the mixing index to FédEh 0.95. In each
A Frun, the charge to the mixer was 254.4 £

salt on top of 300.0 g of sand. e
Aumber of particles inm each

average
sample was 100.

Data on mixing of 35/48 mesh sandina 2 inch air-fluidized mixer
Mixing _ / Number fraction of sand in spot samples

time (s)

Run
no.

1

45

0.64

0.68

0.74

0.63

0.73

0.81

0.59

0.65

0.62

0.70

0.66

0.64

0.77

0.70

0.67

0.58

0.60

0.65

0.87

0.60

0.49

$.52

0.49

0.54

0.64

0.38

0.32

0.34

0.49

0.52

0.25

0.32

0.33

0.35

0.48

0.23

0.16

0.32

0.44

0.39

0.26

0.26

0.21

0.32

0.38

0.22

0.24

0.22

0.15

0.36

87

0.53

0.54

0.60

0.60

0.60

0.55

0.56

0.60

0.69

0.63

0.48

0.67

0.65

0.63

0.62

0.46

0.63

0.58

0.48

0.59

0.49

0.53

0.46

0.49

0.58

0.34

0.52

0.45

0.50

0.47

0.42

(.59

0.43

0.49

0.59

0.38

0.39

0.45

0.52

0.39

0.35

0.36

0.37

0.49

0.48

0.37

0.49

0.32

0.32

0.36
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Quiz 2 )
s . & e L E = Y ;
A ball mill 1.6 m in diameter is used to grind a limestone material
from a mean particle size of 20 mm to a product of less than 1 mm.
Suggest a proper condition for running the mill.
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University of Jordan ' 7
Chemical Engincering Dept.
Operations of Solid Particulates

7 First Exam
@:\Answer the followmg questions Time: one ho
-
‘@ Pate: ~ - ._— i

Q1L a)  Mention ty§ types of agglomeration mechanisms.
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3.5 kw has to be supplied to a machine erushing material at

the rate of 0.5 ky/s from 1dmm particle size to a product
having the following sizes:

5% 2.5 mm
15% © 2,75 mm
80% 3.25 mm

What would be the power required (o crush 0.5 kg/s of the

same malerial from 8.0 mm to pm(lu(,c. a product with particle
size of 2mm (use Bond’ 8 law),
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(b)  Calculate the settling velocity of a g]ass,sS:erc having a
diameter of 55.4 um in waler at 293.2 K. The density of
glass= 2067 kg/in* and the viscosity of Water = 1.0 m N. s/m’.
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/ University of Jordan
hemical Engineering Department E By
- Qperations of solid particulates
201072011

2" exam

Time: one hour

Answer the following questions
occupies a depth of 0.6 m in a

Question_one™ K packed bed of non-spherical solids of density 2000kg/m’

cylindrigal vessel ofnsi iarfeter of 10 ¢cm. The mass of solids in the bed_is 5 kg and the surface mean

diameter of the particles_is 300um. Water flows u wards through . of the bed. [Muatr =1.0 mNs/m2 »
pd ___é’— p e SRR NS

£1000kg/m’).
Calculate: /
i, ~The average
R
i The c
iit.  The regime of
DRSS, S s

through the pores at which the pressure drop across the bed is 4130 Pa.

liquid velocity

e e s

¥
2 (e .
Ma -0l (wor)l1s00)q % =08




YR e e s i s s iy
W B L >

2. what is the maximum mnccntmnon of the
sluery, "
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b) In ease of coarse sedimentation and for high velocities, Re, > 500, [a[s independent of % S =
2/ AN

G ..
)( but for low velocities, Rey < 0.2, R; is independent of :ﬁ% . Hence, “<is only funcqun
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¢) Mention 3 fuctom that aﬂ’ect thc size of bubbles and solid mixing in fluidized bed.
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given in adjacent figures.
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) A bed consists of uniform spheric; icles of'diameter 3 mm and density 4200 kem™. What wij
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of viscag v 5 mNsm™ and density | 100kem™? (Assume min fluidization voidage = (.4)
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Answer the following questions

 University of Jordan )
Chemical Engineering Department e
Solid Particulates ' ‘a2 55}
201072011

Time: one hour

Mid-term exam

Answer

Ql.
Question , ,
a) If the coefficient. o‘f“frictiog P
.., for crushing rolls is 0.28, find| &=
the angle of ni e

'/1/‘:0.2& »'-m(\)a,ut;
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b) What is meant by soapiness?
Ifithasa low_value, what do
you expect to happen to
crushing process?
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¢) What does the mixing index
show?

Ve able o‘p ch/x\;\r\e "'o m

Consider a cylindrical solid
particte of length 1.0 mm and

diameter 0.1 mm; calculate

d)

=

the [Sphercl the sieve| L=
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area diameter.
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Q2. 1t is deypad to crush 2080 kg/h of iron ore hematite. Thelsize of the fe€<l)is such that 80%
s 2 762 wum sereen and S0% of the product is to pass a 3.175 mm. “screen. The work

< Ry OS5
tadex 1} 00500 KW T/(kg/s). d
i = 5y e x ~ — X
$ = 1. \Caleulate the power required W)

———

2. Calculate the power required (in kK'W) to crush the product urther where 80%

is less than 1000 pm.
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Q3. A finely divided sample of water and insoluble organic pigment of density 1425 kg/m>
was thoroughly dispersed in water and the suspension transfeired to a centrifuge tube. The
surface of t%le liqlgid in'tl}e tube was, 16.5 cm from the axis of rotation of the centrifuge.

Aﬁer centrifuging for 360 s at 360 revolutions per minute a pipette was lowered into the
centrifuge tube and a small sample 'of The suspension withdrawn from 1.0 cm below the

surface:

Determine the particle size of the organic pigment which was suspended in this sample.
Density of water = 998 kg/m’, - Viscosity of water = 1.24 mN s/m”
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University of Jordan
Department of Chemical Engineering
95442 Unit Operation of Particulate Solids

i
Homework No.1

1. The following table giQes the size distribution of a
dust as measured by the microscope. ConverE these
figures to obtain the'distribution on a weight basis,
and calculate surface mean diameter and the specific

% surface, assuming spherical particles of specific
4 gravity 2.65.
g : Size range in um Number. of particles
' N s e
p s ‘ = S
. s
2-4 600 /{A‘Mg
i 4-8 140
§ 8-12 : 40
£ 12-16 : 15 .
;' 16-20 il 5
20-24 } 2

Q2. A crusher in reducing limestone of crushing strength 70
\MN/mZ from 6 mm diameter average size to 0.1 mm
diameter average size requires 9 kW. The same machine

is used to crush dolomite at the same rate og/ output

from 6 mm diameter avefage size to a prodg?t which
consists of 20% with an average diameter of 0.25 mm,

60% with an average diameter of 0.125 mm, the balance
having an average diameter of 0.085 mm. Estimate-.the

. power required to drive the crusher, assuming that “the
) crushing strength of the dolomite is 100 MN/m and that

crushing follows Ritinger's law.

Use the weight mean diameter in you calculation:

[/(.sc / as V\Mmhu\ﬁ N gk X




e University of Jordan
Department of Chemical Engineering

95442 Unit Operation of Particulatas Solids

Homework No.1l

1 Tt fpllowing table gives the size distribution of 2

ust as measured by the microscope. convert these

a
ficures to obtain the distribution on a weight basis,

2nd calculate surface mean diameter and the specific

spherical particles of specific

surface, assuming
gravity 2.65.
Number of particles

in range

0-2 : 2000

2-4 , 600

4-8 * 140 '

8-12 ; 40 )

12-16 | 15 ) a
16-20 £ 5 '
20-24 > 2

usning strength 70

size to 0.1 mm

02. A crusher in reducing limestone of cr

from 6 mm dlameteL average

Iﬂilm

diameter average size requires 9 kW. The same machine

is wused to crush dolomite at the same rate of output
e size to a product which

from 6 ma diameter averag
consists of 20% with an average diameter of 0.25 mm,

603 with an average diameter of 0.125 mm, the balance
having an average diameter of 0.085 mm. Estimate -the 3
rive the crusher, assumlng that “the ‘

power required to d
of the dolomite is 100 MN/m and that

crushing strength O
crushing follows Ritinger's law.

ight mean diameter in yourcalculation

uUse the wel
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University of Jordan
D?partment of Chemical Engineering
Unit Operation of Particulate Solids
H.W. No.™

R S e e et s e e ——

In a contact sulphuric acig plant _the se
ng;erter is a kray type converter, 2.3 mlin dgi
= ic catalyst arranged in three layers, each
m thick. The catalyst in is the form of cylindr
pellets 9.5 mm in diameter and 9.5 mm long. The
fraction is .35, The gas enters the converter at
and leaves at 720 K. Its inlet composition is

3}
W

o

(81

F (D

m

o
& (0 F
Huu‘d

I ()
ST

[8)])
-]
(SIN6]
|

SO3 6.6, £021.7, : 0310.0 , NZBL}G mal%
and its exit composition :
S038.2 , S020.2, -+ 029.3 , N282.3 mols

The gas flow rate is 0.68 kg/mzs. Calculate the
pressure drop through the converter by using carman
method . . )

B =10.032m Ns/m2

A column 0.6 m diameter and 4 m tall, packed with 25 mm
ceramic of/ex EGEK‘_‘lf}S is used in a gas absorption
process carried out at atmospheric pressure and 293

If the 1liquid and gas can be considered to have &
properties of watgr and air, and their flow rates ar

6.5 and 0.6 kg/m” s respectively, what will be th

pressure drop across the column ?

K
h

M@ @

Use Carman's method,

L}

Data: Specific Surface of padking S = 656 m2/m3
mean voidage of bed | e = 0.71 "
Viscosity of vapor vl n=10.018 Ns/m

22.4 m~ /kmol.

"

Kilogram molecular volume
i
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Quiz 1

Data on the Mmixing of |_sand and salt|
particles in an air-fluidized bed are given
below. Assuming that the MixXing process
is first—-order, calculaie the time taken for
:. 3 the mixing index to reaéh M each
: § run, thg charge to e mixer was
: salt on top of 300.0_ g of sand. = g
average _umber of particles in each 25&,,[—( {8

;‘v . sample-was< _:LOO A/ W$

Data on mixing of 35/48 mesh sandina 2 inch air-fluidized mixer
Run | Mixing _ / Number fraction of sand in spot samples —
no. | time(s)| -
1 45 0.64 | 0.68 [ 0.74 | 0.63 | 0.73 0.81]0.59|0.65]0.62 | 0.70 SC)
‘ 0.66 | 0.64 | 0.7710.70 | 0.67]0.58 | 0.60 | 0.65 0.87 | 0.60

0.4910.5210.49|0.54 [0.64]0.38 | 0.32 | 0.34 0.49 | 0.52 l
025 1032]0.33]0.35/048(0.23 | 0.16 | 0.32 0.44 1 0.39 Sa”p cC 1

' 026 102640.21]0.32,0.38]0.22 10.24]0.22 0.15(0.36 :
2 87 0.5310.54]0.60 | 0.60[0.60 | 0.55 | 0.56 | 0.60 0.69 | 0.63 £
0.4810.67|065]0.630.62|0.46{0.63|0.58 0.48 1 0.59

0.49 | 0.53 | 0.46 | 0.49 [0.58 | 0.34 | 0.52 | 0.45 0.50{0.47 sa l
0.4210.35(0.43 [0.490.59]0.3810.39 0.45]0.52 {0.39 M?l‘&
0.35]0.361.0.37]0.49 (048 0.37|0.49 0.3210.32]0.36

X =E% _ougs  |% E< - 0.4a46
(x )c) 0"10\%772

E(X.' x) = |.% OCMSO 1 (M,\) M- M)
(7 -\ Y (1-M) 7 (g Y

= as (LE(X: “)C) 1370 5?‘(7138/2/

U\
S W
L
AW

4

1;:0.1‘127?"135
Y C-qu', ) k 0023323”‘“75

v _ :\/- " |0064"7|ggll\ |7£
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Quiz 2
O ik, B LR

A ball milll.6m in diameter is used to grind a limestone material
from a mean particle size o§]20 mm fo a product of{ less than 1 mm. |
Suggest a proper condition for running the mill.

/\/ | “\-3’,.) =0 .5 (HY ?—’—‘”’5547//2
. |

j,l/z — B0 Y P M
33.861 rpm

0.5 Hz —>




University of Jordan ' NS
Chemical Engincering Dept.
Operations of Solid Particulates

First Exam

1 @:\\AHS‘WU the following questions: Time: one hour._
: ' @ Pate: ~ - f.:::;_,_\

Q1L a) Mention M types of agglomeration mechanisms.

1)/{&@4(@11/ inter (oc/ﬂlv\% 3) Plastse W@U"'\ﬁ 5) moisue
2) Sarface. altmaction | ) Fledradadic 5)72”[{36/45(”,0

b)  Briefly e.\'pln'in the mechanism of size reduction. % {0 Yon |
! \ clua™ ‘

%)ﬂpp’:ci a mechanica'l fo/c@/ to b‘m\k / |
: downe lagge pavdicles indo smaller ones,sqch as (A

va;k«\% “\esdl\tk\ PaYJYﬁc_\eS ave subjected o ettevnal Lojces _\'\\0& Cause

'\\'\E\h'\a Lo ({Dfé’q\Lq;\'\&° 57"\0(’\16‘(‘ fy-%&\]\$-lguer al 4 he mechansm O]?Pewg o AV'UP&

- Explosive materia

st be crushed[dry]and in the presence o 04 P{O“% )

| inert atmosphere/| : Sl 7 an

Isit@tud " or (b) false ? Y | . HPerties

d)  Is the|Ball mill coarse-erustier oy intemed}&é crusher orffme| .
crusher?(]4 ¢ gf&i#‘l@”ﬁ de ggncj\_ér n-‘\\;,\a % (cjrin,cl',.\éj

:“e)  Define: Purposes.

(1) Angle of Repose \
) '{-k 1S Ave angle bquq/c&n, dhe hord 2ondal Plane

and ke sl cepect slepe Akad a P\l}:e ;’f mzlerial,
(2)  Angle of nip. fe_maindair withou 199 down, Wil

| ¥) A ois dle ow\ala between. he doo aws of
a Crush in mac hine B
Find the sphericity of a solid particle wilh thefollowing -

dimensions: / / _ 3vEed = WOmbe = L{g
P

—‘A6Up—’ /g—yja’: 5 éMW
N

S = D (25)+ 2(2eg)3 26:5) SWZ6 g

| g A
Ve _—(Gvae _[m
G} 5 ﬁﬂss‘) 0 Ery O0.#765%




@) What is meant by pneumatic conveying,
JVAREI meh o d of me,\gfvor%-iv\g ol
Powlers, 4 ranales . ..

\ . C(S/‘MO AN 'mjcclc;aa, /Lq‘.ol /m{\rB +§o(13\

A e wheve ct“r">501;} - can’t be —H«\c}lﬂ\

h)  Mentian the.Mechanisms of salid mixing.

i)(or\\/éc&‘-u@ M\x{u?’ .

2) D.‘-/-/Mgfa/\, M‘\‘ﬁi‘f\o&\ |

2 Sheon~ mm‘md .

%&r’l'xl\g‘ sach as
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3.5 kwl has to be supplied to o machine erushing material at

[ the rate of 0.5 kp/s| from[Tdmm|particle size (o a product
having the following sizes:

5% 2.5 mm
15% " 2.75 mm
80% 3.25 mm

What would be the power required (o crush(0.5 kg/s[of the

same malerial from8.0 mm/to produce a product with particle
size of 2Zmm|(use Bond’s law).

J = E\( S = (2.500.05)+(2.75 yo.|5§+{3,75w0-51\
J\r:— 3\2’75 m e

- e .42
VLT

21375,

o o
Eirr: g\E | ﬁ)

° L= [77ﬁ M\u/
=L /oo s
["W E/:_ | ﬁ/

= | 773] =2 (wd‘ﬂ: §. 2605 Kw

" new 2

oo -




/( s s
(b)  Calculate the settling velocity of a glass/»gére having a
|diameler of 55.4 um|in water at| 293.2 K.| The density of
- | glass= 2067 kg/m*and the|viscosity of Water = 1.0 m N.s/m’|

Ag 5%0'1?6/5 low :
49
e (/;'/;):

i (/_;eH:g
2P .

/Q (/gcjﬂl" . 787(0 /Yb/g

' ;DC/ z%;ﬁwwmi?%b 20 <Il
J Re="7— - lo".i\/% m

A Lamino v fﬂl,w |

(D,_ gt O
N ] V{HO'\E)\/K

N
% CD=0.4H

s (—\sso{w@d (/w{maf) M; acuuy -
OR

R, -z z2d 1A B 2(55’“"’) (ZW 7 4525
57 T 3 (st

Loa (Q///A/)Qé?; ©.5896 IP( A W 390 Looms 5H

‘°a Re=7.106 >Re= 1276

\27. Mxlx(o — (\\5
Q ‘_ﬂjo A ?%H = 2047 \/SS“‘MO /s

A

1g.CUM



University of vJord:m

Chemical Engineering Department » 7 :e-:d\
Solid Particulates ' ‘a2 1)
2010/2011
Answer the following questions Mid-term exam Time: one hour
Ql ) : - =m
Question _, , Answer .
a) If the coefficient of friction A\ - .
.. fpr crushing rolls is 0.28, find. f{ PN O@fﬂ( Jan, g VN
the angle ofmp < ng'e N
-1
gotedt (078 =[5 41" !
b) What is meant by sospiness? | - Jen den o7 a materidl To cred

If it has a low_value value, what do
you expect to happen to | Saqu or s\ PP&’g £l on Ale C?’Ms[\wg_

5 9
crushing process! mrfaces u/}lcl\_ ou\/\.)"C/(]UlCC. e

6‘/7&6\61«1:? o-/ vﬂ\_e, crg 51\/,\,3 .P/occgl l

©) What does the mixing index | \1,c. mixin ke —> fhe diskhnce Zom
show? ’

e wirdave. 1o e perfoct righees

d) Consider a cylindrical solid (/

- 2]  x 2 /v
Dlglameter 01 mm;l alcutste | | % D 2"'/ ] [O’l) (0”009,785 e
c phericl the [sieve

the prolected (J:/ 6 Up 0.2 H; MM

area dlameter

| R e — ~
o.\w SAS:KDQ—; o.\‘U Mo
—p—— sAP=v<D(%+ yzo,zia\mx—

CP,ZQE/ e o

—

w !

Al

7 SQP 0-329
' AOL-.weAer ~ D*=v-314 X
?raJ"C\e oY EA DH:O;"}“,J/ 5/‘40\"(9»"‘
ﬁ;GU& o\“,aw\ej\e»/“: @ . Umm [

l ._,__,__,,._._f D / : : %
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m
i to crush 2080 kofh of iron ore hexmatite. The({x—{ma,s such that 80%
S 3, y M \\:"t‘l} and S0% of the pmdnct is to pass a. 3.175 mm. screen. The work
\0. n\m W T/ (kg/s). d ,

- Qlcu\.\h the power required o KW
2 w.!\ul.\tz the power required (m KW) to crush the product urther where 80%

———

’
-

1s less than 1000 nm.
\‘




Q3. A finely divided sample of water and insoluble organic pigment of density 1425 kg/m>
was thoroughly dispersed in water and the suspension transfeired to a centrifuge tube. The
surface of t%le liqlgid in'tl}e tube was, 16.5 cm from the axis of rotation of the centrifuge.

Aﬁer centrifuging for 360 s at 360 revolutions per minute a2 pipette was lowered into the
centrifuge tube and a small sample 'of The suspension withdrawn from 1.0 cm below the
surface: : . - - -

Deter-mme the particle size of the organic pigment which was suspended in this sample.
Density of water = 998 kg/m>, Viscosity of water = 1.24 mN s/m’

x\_—.
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da =0 .4 mm, dg = o0-9Tmm
cohat 1s fe RPabico of Uea /U08~
——= . _sStoke F= I Mud Fen = I d? (f"o)
. - I3 ’ S

-_— UOA 3 sz_,’g Lf’A—fJ )
N S
— Lle 8 - dsz (’ﬂ (P8~ PJ \ /

———— e — P ? r / |
.‘(l‘lea = da x '@/ = _Uug /.— 0.9 mm % =
.8- dzg x J@/ » ("U . O-q ”mm

L '\J_ewfon; Raﬁicn .

hY
. 1
S:&UZ ~0.05_ —y5-- F= Rxfiea .65 » fulx m d°
“
4

.. & Fe- = I} o3 (R-_Ply
2

_ ...... uo.ﬂ io-OS‘f.Pd?*_fd{ = £ d:/_ LTa= F)_‘)
| 6

. U= Ada.(fa-flg ) / |
&

6%0-95 x f,

- Wy - 4 cs  (Ff3-P)3 (/

N
- - ——
- S L

SO N, —
§
3
i

AU v u vy T MO ST T o T T OTT T I TOTY U



ol

' 4 - .
rl —in  <ia kb ergk"‘ Von a- 198

Uy
Y Usg = lmpy ey lea o 09t
 —— Uen- JZL F(pa-p) _ -/9"3“8-3’2 %_9.x) % (2350 = leo0)
(Fg 2 -
\,\, ‘. \a/ ‘- 18 % o.co)

L — = 0:1526 _.__ .._9()/ “ I\'V// , (:.\\

i
{
i Uog = ‘iﬁ_ﬂ\(fe £ = (o '\uo5) 9. sl » (21s0-fo0w) = 0. k125
—dedZ Permoyal - — '¥ #o.c0l , SO —
- B) Fr
2= S0 Uep = n.3325 AV \‘:Q// .
Uez - o5.198 % o.4 326:=__n.'H 26 is» alse  Ugpa cilo0% e
U-g i
. ;o 7 -
— For Weaoioen Qgim- ug)«’ T /
) /‘:‘oe 3 v
_u.e_;ad (fr_Fla = 4x09416° » (2350~ gd) »0.3)
Gxo.os,gf ) Ox005 x o2 i
| C>~ : |
~=
— = n-2060l = Upu = 06-4 54 WM L. . . |
v v p
1992 Pemoval szt
Bla - 4 »o0-4x 102 2195q x9.81 b Uy = blag o ~_“

R
&x#o0.05 ¥ (63




— -
\ / —F e
\ / 7 7 ,—‘.,.z"}vln-;‘; Q -

»._.@.“@-.“%m__im_o_ﬁ_u__-caiﬂa__{tm e ,\

"']»o' B e

" me—_,

29,4

™, : ~ 7 T .\':"’ T =
m / ' ‘1 ( < "
4. . '

¢
&
L
-~
o
¥
-~
b
i ey urigarial S “"“‘7#""‘*-‘"-,. e

REIEP L. Ay TeSp—— })
e ieee gbe e o

T Bt Aime
time

_..@_.L jed _anature_of _mateaal te_ 82 ¢ rushecly

1_~bi%#_wiLk_W¢l_use_Aow_spn.ed_cr.us}.\n.( ancl He  hamdness <

lb._clrfa( m-.aei__%_rnohr ekede o

;;_%ﬁw,%“_m—m-mmmnwﬂwmf :s._i,accﬁa&LEor_;g_cmm‘qﬂ ‘
__5.__5:ngnez~.s__L/ when tve _matesial __giicle u&_bhntdd_m_‘e__;mcl,,me (Ol Cla |
W [

)

Can be Cleansd . eas) Lyt S ,

\__— ) §

/

,_.ﬂ:___SQqP‘nesq

! ('; E["a_blltty M ‘ ____m_f_}na {' exy ‘a ! */‘I Fr‘a C "M?’\O

i

6.~ Explosi ongCmntM__MM&LQuPSOSk‘Q—-@ adol e _ceuthed Wity /
' !

Generated by Camgaanner from |ntS|g oo

i S s T g R ST R R N v >
L e A S < — ooy s ra -



University of Jordan
Department of Chemical Engineering
95442 Unit Operation of Particulate Solids

i
Homework No.1

1. The following table giQes the size distribution of a
dust as measured by the microscope. ConverE these
figures to obtain the'distribution on a weight basis,
and calculate surface mean diameter and the specific

% surface, assuming spherical particles of specific
4 gravity 2.65.
g : Size range in um Number. of particles
' N s e
p s ‘ = S
. s
2-4 600 /{A‘Mg
i 4-8 140
§ 8-12 : 40
£ 12-16 : 15 .
;' 16-20 il 5
20-24 } 2

Q2. A crusher in reducing limestone of crushing strength 70
\MN/mZ from 6 mm diameter average size to 0.1 mm
diameter average size requires 9 kW. The same machine

is used to crush dolomite at the same rate og/ output

from 6 mm diameter avefage size to a prodg?t which
consists of 20% with an average diameter of 0.25 mm,

60% with an average diameter of 0.125 mm, the balance
having an average diameter of 0.085 mm. Estimate-.the

. power required to drive the crusher, assuming that “the
) crushing strength of the dolomite is 100 MN/m and that

crushing follows Ritinger's law.

Use the weight mean diameter in you calculation:

[/(.sc / as V\Mmhu\ﬁ N gk X




e University of Jordan
Department of Chemical Engineering

95442 Unit Operation of Particulatas Solids

Homework No.1l

1 Tt fpllowing table gives the size distribution of 2

ust as measured by the microscope. convert these

a
ficures to obtain the distribution on a weight basis,

2nd calculate surface mean diameter and the specific

spherical particles of specific

surface, assuming
gravity 2.65.
Number of particles

in range

0-2 : 2000

2-4 , 600

4-8 * 140 '

8-12 ; 40 )

12-16 | 15 ) a
16-20 £ 5 '
20-24 > 2

usning strength 70

size to 0.1 mm

02. A crusher in reducing limestone of cr

from 6 mm dlameteL average

Iﬂilm

diameter average size requires 9 kW. The same machine

is wused to crush dolomite at the same rate of output
e size to a product which

from 6 ma diameter averag
consists of 20% with an average diameter of 0.25 mm,

603 with an average diameter of 0.125 mm, the balance
having an average diameter of 0.085 mm. Estimate -the 3
rive the crusher, assumlng that “the ‘

power required to d
of the dolomite is 100 MN/m and that

crushing strength O
crushing follows Ritinger's law.

ight mean diameter in yourcalculation

uUse the wel
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University of Jordan
D?partment of Chemical Engineering
Unit Operation of Particulate Solids
H.W. No.™

R S e e et s e e ——

In a contact sulphuric acig plant _the se
ng;erter is a kray type converter, 2.3 mlin dgi
= ic catalyst arranged in three layers, each
m thick. The catalyst in is the form of cylindr
pellets 9.5 mm in diameter and 9.5 mm long. The
fraction is .35, The gas enters the converter at
and leaves at 720 K. Its inlet composition is

3}
W

o

(81

F (D

m

o
& (0 F
Huu‘d

I ()
ST

[8)])
-]
(SIN6]
|

SO3 6.6, £021.7, : 0310.0 , NZBL}G mal%
and its exit composition :
S038.2 , S020.2, -+ 029.3 , N282.3 mols

The gas flow rate is 0.68 kg/mzs. Calculate the
pressure drop through the converter by using carman
method . . )

B =10.032m Ns/m2

A column 0.6 m diameter and 4 m tall, packed with 25 mm
ceramic of/ex EGEK‘_‘lf}S is used in a gas absorption
process carried out at atmospheric pressure and 293

If the 1liquid and gas can be considered to have &
properties of watgr and air, and their flow rates ar

6.5 and 0.6 kg/m” s respectively, what will be th

pressure drop across the column ?

K
h

M@ @

Use Carman's method,

L}

Data: Specific Surface of padking S = 656 m2/m3
mean voidage of bed | e = 0.71 "
Viscosity of vapor vl n=10.018 Ns/m

22.4 m~ /kmol.

"

Kilogram molecular volume
i
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