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4.2
4.2.1

KAI(SO4)-12H,0

4.2.2 D
Al
1 1
aml b ml
(b-a) ml Al
Eq.4-1
CxX =Sxb- a) Eq4-1
C Al X S
pH
pH
H pH pH

pH
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4.2.3

70 ml
50 ml
h
1849
100 mi
200 ml
mmol/L
2 mol/L
0.10"\% 3
200 ml
10 mi
Table 41
99.5%
50 mmol/L

mS/cm

Fig.2-1

298 K
24

100 mi 0.05 mol/L

0.2 Mm

10 mi 50
25 ml 60 sec
5ml

0.1 mol/L f =1.007

aml

20 ml 50 mmol/L
0.1 mol/L
b ml

DA —300

Table 42

99.5%

99.5%

£ 4
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Table 4-1 Composition of solutions

. saturated potassium alum
solution in mixed water-ethanol solvent
ethanol volumetric fraction 0.00, 0.05, 0.10, 0.15, 0.20,
in the solution|-] 0.25, 0.30, 0.40, 0.50, 0.70, 1.00

Table 4-2 Diluting conditions

ethanol volumetric fraction | diluting ethanol volumetric fraction|  diluting
in the solution|-] ratio [-] in the solution|-] ratio [-]
0.00 10 0.30 4
0.05 10 0.40 1
0.10 10 0.50 1
0.15 10 0.70 1
0.20 4 1.00 1
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4.2.4

298 K

Table 43

Table 4-3 Solubility of potassium alum in mixed water-ethanol solvent

ST ROTE T ain | i | vain) | P B8 [ty TS
0.00 9.33 | 1210 | 2.77 0.279 125
0.05 1030 | 1211 | 181 0.182 8.37
0.10 10.80 | 12.03 | 1.23 0.124 5.80
0.15 11.30 | 12.03| 0.73 0.074 3,50
0.20 1097 | 12.03 | 1.06 0.043 2.06
0.30 1160 | 12.03| 0.43 0.017 0.853
0.40 11.40 | 12.09| 0.69 0.007 0.349
0.50 11.71 | 12.03| 0.32 0.003 0.165
0.70 12.06 | 121 | 0.04 0.001 0.0217
1.00 1150 | 12.12| 0.62 0.006 0.371
0.40 0
Fig.4-1
Eq.4-2
Cpy =- 543X°+572X2- 210X +0278 (0.0£X £04) Eq4-2

2)

0.999
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298 K Table 4-4

Table 4-4 Density of saturated potassium alum solution

send vomarc 0on | gty g
0.00 1.07
0.05 1.03
0.10 1.01
0.15 0.996
0.20 0.982
0.30 0.964
0.40 0.946
0.50 0.925
0.70 0.879
1.00 0.789

Fig.4-2
Eq.4-3

[ s = - 0.351X° +0.587 X? - 0492 X +1.05 Eq4-3

0.99
2)
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0.15
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0.05

Solubility of potassium alum [mol/L]

OOO 1 @) 1 1
0.0 0.2 04 0.6 0.8 1.0

Ethanol volumetric fraction [-]

)
S

Fig.4-1 Solubility of potassium alum in water-ethanol system
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Fig.4-2 Density of saturated PA solution in water-ethanol system
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4.3

X Cox)
P (x) Cwx) Eq4-4
C)V
r (X) V _ PAXH,0 C(X) V
PA®2H,0
\ Mpa.oH:0  Mpa12r0
12
Y% Way. EQ4-5
_ M PA®H 0
Wey, = T (x) V- C(x)v Eq4-5
PAXL2H ,0
Vv WEtoH Who  EQ4-6
Eq.4-7
r EtOH X
Weoy = W Eq.4-6
EtOH solv. r o X +r o (1_ X) q
Wi.o = W = Weon EqA"7
Xw Eq4-8 Eq.4-6 Eq4-7
X, = — Moot Eq.4-8
WEtOH + WHoO
Eq.4-4 Cwyx) Eq4-8 Xw
Table 45 Fig4-3
Eg4-9 Eqg4-10
Cwy) =6.04 X,,” - 240 X, +0.278 (0.0£ X £0.2) Eq.4-9
Cw,) =0.987 X, - 0.707 X, +0.134 (0.2£ X £0.4) Eq4-10
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Table 4-5 Relationship between molality and ethanol gravimetric fraction

ethanol volumetric fraction | ethanol gravimetric fraction molality
in the solution[-] in the solution [-] [mol/kg]
0.00 0.000 0.280
0.05 0.040 0.185
0.10 0.081 0.126
0.15 0.123 0.075
0.20 0.165 0.044
0.30 0.253 0.018
0.40 0.345 0.007
0.50 0.442 0.003
0.70 0.649 0.000
1.00 1.000 0.008
0.30 J) T I I T
0.25 -
g o020 -
o)
% 0.15 -
<
§ 0.10 -
0.05 -
0.00 ! 10 1o &
0.0 0.2 04 0.6 0.8 1.0

Ethanol gravimetric fraction [-]

Fig.4-3 Relationship between molality and ethanol gravimetric fraction
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Weion + Weon [ feed]

r EtOH

X" =
Wh,o + Weion + Weion [ feed]
r H,0 I' Eon
w
W*EtOH
Who =W, o - W —2 Eq.4-12
PAX2H ,0
X \
W e = Wiy +—or Lfeed] Eq4-13
r EtOH
X
X, =B Eq4-14
W gon + W H0
w
CW(X)V - M
Cw_.\=—— PO Eq.4-15
(x) W H,0 t+ W EoH g
Eq.4-12 ~ Eq.4-15 Cw(x)
Eg.4-9 Eq.4-10
W
Table 4-6

71

feed
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Eq.4-14
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*
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Table 4-6 Calculation results of weight of crystals of
potassium alum against various operational conditions

ethanol volumetric fraction volume of fed calculationresult of
in the solution[-] ethanol [ml] weight of crystals|g]
0.00 5 532
0.00 10 9.90
0.00 15 14.1
0.00 20 18.0
0.00 25 215
0.00 30 24.7
0.05 5 3.74
0.05 10 6.50
0.05 15 8.91
0.05 20 110
0.05 25 12.7
0.05 30 14.8
0.10 5 2.95
0.10 10 5.12
0.10 15 7.13
0.10 20 8.99
0.10 25 10.7
0.10 30 12.3

* The results above show the case in which the volume of starting solution was 500ml.
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4.4

44.1
24 h
0.2 ym
100 ml Fig.2-4
Fig.2-5 45° down pumping 4
100 ml 298 K
Fig.2-6
200 rpm
AU
20 min
SZH-ILLD
X RINT-1100
Fig.4-1 Table 4-7
CD-15C DP-5 300
FX-40

99.5% 99.5% £ 4 mS/cm
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Table 4-7 Operational conditions

: : saturated potassium alum solution
starting solution in mixed water-ethanol solvent
ethanol volumetric fraction 0.00, 0.05, 0.10, 0.15, 0.20
in the starting solution[-]
feed solution ethanol
volume of fed ethanol [ml] 3.0,50,7.0,90, 11.0, 13.0, 15.0
operating temperature [K] 298
agitation speed [rpm] 200
operation time [min] 20
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4.4.2

X
nm
m Fig.4-4
contact nucleation
Fig.4-5
7 ml 100 mm 300 mm
Fig.4-6
0.00
0.00 0.05 X = 0.05
X = 0.05
X =005 0.10 X = 0.05
= 0.05

Ccv Coefficient of Variation
Fig.4-7 cVv
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Fig.4-8

4.4.3
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Relative number [-]

Fig.4-4 Photograph of obtained potassium alum crystals
(Ethanol volumetric fraction = 0.00, Volume of fed ethanol = 20 ml)
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Fig.4-5 Influence of volume of fed ethanol on CSD
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Fig.4-6 Influence of ethanol volumetric fraction in the starting solution on CSD
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Fig.4-7 Influence of ethanol volumetric fraction in the starting solution
on Coefficient of Variation
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Fig.4-8 Relationship between induction period and operational conditions
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