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%‘(;E)zlﬁ, o waxed paper per day is (0 be dewaxed in a continuous countercurrent multistage leaching. The

: : o paraffin wax and 75% paper pulp. Pure kerosene is used I
e . contains, by weight, 25%p . : as solvent to
;::;:](;dwl;:;{‘:]rntx(?r\n The flow rate of paraffin wax in the final underflow slurry is 20% of the para ffin
rate fcld to the lv;t‘u.‘rv Experiments shpw that the undeflow slurry from each stage is essentially contains 2 |b

of paraffinw MQ-(mnc_M pé} 3 1b of insoluble paper pulp. Use N-xy diagram to:
¢ ; ax-ker

' a. Find the reasonable flow rate of e
| b. Determine the corresponding flow rate an

s battery. _ @ 3 v‘N ' e

kerosene stream introduced to the leaching battery.
position for the overflow exit stream leaves leaching
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Quiz #3 - ; ; — March 23,20
2000 1bm of waxed paper per day is to be dewaxed in a coontmuous countercurrent multistage leaching ’He
by weight, 25% paraffin wax and 75% paper pulp. Pure kerosene i :

, by , - used as solvent t
leach paraffin wax. The flow rate of par affin wax in the final underflowslurry {5 20% of the araffin waxe ?10'\%

S t the underflow slurry from oe i %;“_TIB .
rate fed to the battery. EMM’%L@—————d v slurry irom each stage 15 ssentia y_contains(27

of paraffin wax-kerosene solution per3 1b of insoluble paper pulp. Use N-xy diagram to
a. Findihc teasonable flow rate of kerosene stream introduced to the leaching battery.

b. Determine the corresponding flow rate and composition for the OVCTﬂOW’ exit stream leaves leaching
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Quiz #4
olution contains 33.5 lbm _
O™ .
\*‘\J"S\a/o% \Q ‘ \

MgSOy4 aqueous S
MgS0,4/100 Ibm total water and temperature
of 180 °F. This solution is fed to cold 60 ’o'lba(z‘;a DAV
crystallizer at rate of 1000 1bm/h in order to N A Z
produce crystals. The crystallizer operates at
30 °F. Assume that no water is vaporized
from crystallizer- . .
rystals is going to

Which type of hydrated c
be produced at these conditions? ]
lubility of MgSO; in water

Estimate the so
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at 30 °F.
¢) Calculate the yield of cryst.als.
d) Estimate the required cooling rate.
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Quiz#d December 6, 2016

Screen analysis (Tyler Standard Screen Scale) for crystal samples of certain salt resulted i in the curve
<hown below with crystal growth rate Of 0.15 mm/h. The crystallizer has a residence time_of 2 h. Find

the nucleation rate B_ RB°and the total number iber of cr, staJs Nz, per unit volume of mother liquor:
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Quiz #4 December 3, 2017

Use the t‘ollmﬂng\@m find thelcumulative hnd (diﬂ‘erential crystal distribution
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Quiz#d —— December 6, 2016
Screen analysis (Tyler Standard Screen Scale) %r crystal samples of certain salt resulted in the curve
shown below with crystal growth ra%e crysta!hzer has a residence time of 2 h. Find
the nucleation rate B’and the total niimber 0 s R 1} per unit volume of mother liquor: T
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Pl Quz# ————— i Gn , April 20, 2015
- a) Ifa crystal growth of some salt 18 G=0.15 mm/h, use the experimental curve below to approximate the
: nucleation rate ’Bf: 5 s ' '
= |
= 0.10 0.12 0.14
use diffusion and reaction rate eq'uatic_)ns to derive the following crystal growth

b) For two-step theory,
overall coefficient:

Mention two significant parameters that affect such coefficient.
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Quiz #4 s N, g
Kigsm aqueous solution contains 33.5 Ibm March 18, 2017
MgS0,/100 Ibm total water and temperature X’?{, ”'a:o
<F 180 °F. This solution g fed to cold 60 ,0*’0;{; 507, 10\
crystallizer at rate of 1000 Ibm/h in order to 40 3“’& \ ’\_ k
produce crystals. The crystallizer operates at %}0&(\\‘ \
30 °F. Assume that no water is vaporized 20 )0"1\- \
“from crystallizer. o ~§< N \
a) Which type of hydrated crystals is going to | = PR NOR
be produced at these conditions? 3 -20 NN . 506<
b) Estimate the solubility of MgSOy in water 2 j N ’gg,
: b 5 =40 ® i£0
c) Calculate the yield of crystals. 2 80§ '%V
d) Estimate th i i . =
) Estimate the required cooling rate _;_-; . I ’ / \\ \\\\\‘\
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Second summer semester 2016/2017
WA  SeatNo: (S .

August, 22, 2017

Quiz #4
A 500 1b
crystallizer in
a. Are the res
crystal will be produced? 1 \qo\\'.rx% N
Find the solubility of solution inside the eryStaizer,

b. . 1
Calculate the yield of crystals using lever rule.

m/h aqueous solution of N22S04 (25 kg Na;804/100 kg Hy0) at 180 °F s fed continuously to a
which the equilibrium temperature is 40 °F. Neglect the amount of water. evaporated.

ulted crystals anhydrous or hydrated? Why? If they are hydrated which type of hydrated
N q’LSOL‘-."_ﬁ “%Lh

C. .
4 Calculate the net heat added/removed from crystallizer. \ ?
N I | | T T I
M| solution-vapor ~ |y :
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—150 2 ice, Na,S0,+10H30 || -150
1 1 1 { | | | 1 |
= 10 30 70 80 90 100

0 No
P W e LV

Bnh

; %ﬁd WSO e

2.4
X »_.l Uq-?_SOL[ S’F =

i T =13°F < F SCg

e o] o (o2

Faull =4

: F= S+ C it

e ic= 203, 23|

B Prof. Mohammad Al-Shannag

4q Oy ﬁO 60
Concentratiom weight percent Na, SO,

soluboility of Fhe scludion -
/

_’.os v
ﬁ [ o +ott
gF  box22Z
oaAg

el

Scanned by CamScanner




SN L RN s 2B

N 197

N

N

\a\s

‘/(9)/,[§/

Uj {6“}

Mg s
My S'v[u!' lJ\'

Scanned by CamScanner




