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Fig. 3.128 : Graphical Integration for Problem 3.5
The area of 0.7985 is obtained for xy, = .07

Fxp = Dypau+ Wy
600 X ypavy = 12002 0.3 - 540 » 0.07
YDavy = 0.4882
Concentration of naphthalene in residuc = 7%
~Loneentration of naphthalene in distillate = 48,829,
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Sol. : First plot ¢/cg against time !

ity of resin.
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A Fig. 5.28 : Break Through Curve For Ex.’5.5
eadj = . ‘
ding graph, tp = 8.6 minutes and tp = 15.0 minutes.

Area under curve to 15

e minutes is 4.163194 minutes by Simpson's Rule
| Wichiometric capacit

ytr=15.0-4.163194 = 10.836806 minutes

Are )
Ca : u.nder curve to 8.6 minutes is 0.03 minutes by Simpson's Rule (\*
a0 Pacity used by breakthrough, ty = 8.6 —0.03 = 8.57 minutes

| is
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c Bollman e'\"“;‘v‘;\embraﬂc geparation operau:s

" ~lassification ©

8.57 ———Z'FU0N and |op Exchange

~ 10.836806 — 0-7908234

"- Haoe = Hioeal = Hspent = Hiotal “Htotafr__{:: 30.5(1 - 0.7908234) =

i }owu’lfp stoichiometric capacity, AT e

b | gewould feed 10.836 min X 82.2 cm’/min = 890,78 oy’
159078 litres X 0.18 moV/liter = 0.1603 mol processed

ﬂﬂ)}#ls mol X 693 grammes = 1.6

4 -3
147 % 107 mol PEr gramme of soljq.
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293 K. The salt
Crystals if the sol
folIowing Cases :

E ) [SOLVED PRUBLEMS

is cooled to
Problem 11 ; 5 salt solutions weighing 10,000 kg with 30 Wt'- % I:a]:Ig(();O; .10 H,0
crystallizes the decahydrate. What will be the yield 0 tz S tlils Tox
ubility is 21.5 kg anhydrous Na,CO0,/100 kg of total water.

(@) Assume that no water is evaporated.

1) Assume that 3% of the total weight of the solution is lost by evapouration of
Water jp COOling. '

” o
2407t Two-phase liquid . Na,S,0,
solid region
200+ Na,S,0, 1/2 H,0
Solubility 1804
(kg amhydroys 8
’ 160T

Single liquid - phase region ‘
40+ i i { } w_
0 20 30 40 5 o 0 80 g

Temperature (°C) ——,
Fig. 1.9 : Solubility of Sodium Thiosulfate, Nazs103, in Water
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S kg solution
21.5 kg Na,C04/100 kg H,0

Crystalllzer
30% Na,CO;, Lo

|
|
I
10,000 kg solution ! | Coolerand
Il L
|
|
|

b - ——— _——_—

-
L

C kg crystals, Na,C0Oj3. 10 H,0

- ME 8 T TN S

_ Fig. 1.10 : Process Flow for Crystallization in Example 1
Sol. : The molecular weights are 106.0 for Na,CO,, 180.2 for 10 for 10H,O and 286 fq
Na,CO;. 10H,0. The press flow diagram is shown in Fig. 1.10, with W being kg. qu
evaporated, S kg solution (mother liquor), and C kg crystals of Na,CO; 10H,0. Makjngg

{

material balance around the dashed-line box for water for part (a), where W = 0. |

100 80.2 |

0.70 (10000) = Too+215 ) T3g62 (O +0 (4

where, (180.2) (286.2) is wt. fraction of water in the crystals. Making a balance fc,
N32COJ

21.5 106.0 !

Solving the two equations simultaneously, C = 6370 kg of Na2CO3 10H,0 Crystals Jl

S = 3630 kg solution.
For part (b), W = 0.03 (10000) 300 kg H,O. Equation (A) becomes

100 180.2
0.70 (10000) = 100+ 215 (S)se75 2862 (C©) +300 (Q

Equation (B) does not change, since no salt is in the W stream. Solving equations (8
and (C) simultaneously. C = 6630 kg of Na,CO,. 10 H, O Crystals and S = 30704

. solution. (Ang
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