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Adsorption Equilibria from Two and Three Solutes Dilute Aqueous Solutions
Containing Acetone, 1-Butanol, and Phenol on Activated Carbon

Kenji FUKUCHI and Yasuhiko ARAI

Abstract

Adsorption equilibria of two solutes(acetone-+1-butanol, acetone+phenol, 1-butanol+phenol) and three
solutes(acetone +1-butanol +phenol) from dilute aqueous solutions on activated carbon were measured at
25°C. The concentration range of a solute interested was up to 100mmol * dm~2 while the initial concentration
of coexisting components was adjusted as 20 or 40mmol * dm=3,

Non-ideal adsorbed phase model proposed in previous work were applied to correlate the present adsorp-
tion equilibrium data. It was found that the model can correlate within about 10% for two-solute systems

and can predict within about 15% for the three solute system.
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¢ [mmol * dm3] ¢ [mmol + dm=2]

n; [mmol+g'] #, [mmol - g~']

¢’,=20mmol * dm™2

16.6 8.42
33.6 9.27
51.8 9.81
69.0 10.3
86.9 10.6
¢;=20mmol - dm=2
16.6 8.44
17.9 22.3
18.8 39.1
18.9 56.1
19.1 74.6
¢’,=40mmol + dm~3
17.9 22.3
36.1 23.2
54.6 24.0
73.1 24.6
91.6 25.7
¢*1=40mmol - dm™2
34.2 9.20
36.4 23.8
37.3 39.9
37.6 57.7
38.3 75.9

0.331 1.14
0.628 1.06
0.804 1.01
1.07 0.958
1.28 0.926
0.331 1.15
0.210 1.75
0.114 2.07
0.103 2.36
0.0831 2.52
0.208 1.75
0.387 1.65
0.536 1.58
0.682 1.52
0.843 1.42
0.577 1.07
0.362 1.61
0.267 1.99
0.238 2.22
0.178 2.40
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¢ [mmol - dm®] ¢ [mmol -dm™3] #, [mmol*g™'] #»n; [mmol : g7}]

¢’3=20mmol * dm™3

17.5 1.16 0.241 1.87
34.9 1.38 0.496 1.84
53.2 1.63 0.660 1.82
73.0 1.98 0.698 1.79
91.7 2.15 0.834 1.78
¢1=20mmol + dm3
17.5 1.22 0.246 1.86
18.9 12.7 0.109 2.71
19.5 29.2 0.0523 3.07
19.5 47.8 0.0508 3.27
19.6 64.7 0.0333 3.50
¢’s=40mmol - dm=3
18.9 12.3 0.105 2.76
38.3 12.4 0.170 2.73
57.4 12.8 0.276 2.69
76.0 13.1 0.404 2.66
94.9 13.4 0.521 2.64
¢"1=40mmol * dm=3
34.8 1.43 0.503 1.84
35.8 13.1 0.416 2.66
36.1 29.9 0.381 2.98
36.4 47.1 0.351 3.25
37.9 65.5 0.208 3.40

x£3 _WERBEVHT—5 (1-75/—nNQ@)+7 =/ —1(3)

¢ [mmol * dm=*] ¢ [mmol + dm=%] #, [mmol - g~']

7, [mmol » g7 ']

¢’3=20mmol + dm~3

13.2 2
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47.0 3.
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¢’»=20mmol - dm=3
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17.5 66.
¢’s=40mmol + dm™3
15.9 12.
33.2 14.
51.2 15.
69.1 16.
87.0 16.
¢’>=40mmol + dm3
29.6 2.
33.3 15.
34.4 31.
35.4 48.
35.9 67.
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G G

G

(O] [ (2]

(mmol » dm=2] [mmol * dm=*] [mmol *+ dm™] [mmol * g'] [mmol+ g~!] {mmol - g!]

¢,=¢"3=20mmol * dm™3

19.0 13.6 2.41 0.105 0.631 1.74

37.4 13.9 2.50 0.262 0.612 1.74

56.0 14.2 2.70 0.397 0.581 1.72

4.7 14.5 2.87 0.531 0.550 1.71

93.8 14.7 2.95 0.628 0.528 1.70

¢"1=C"s=20mmol + dm3

18.9 13.9 2.25 0.109 0.607 1.76

19.2 30.8 3.18 0.0772  "0.915 1.67

19.3 48.5 3.70 0.0693 1.14 1.62

19.4 65.7 4.45 0.0594 1.41 1.54

19.4 83.4 4.73 0.0570 1.64 1.51

¢’1=¢"=20mmol + dm™3

18.9 14.3 2.43 0.112 0.569 1.75

19.4 16.5 14.1 0.0598 0.349 2.57

19.4 16.7 31.1 0.0541 0.320 2.86

19.5 17.2 48.2 0.0475 0.279 3.16

19.6 17.6 66.5 0.0419 0.244 3.33
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=4 IV EEHE [m? * mol~]
¢ =REVHERFOIBKRIBE

¢ =HEAAFEDEHRIRIL
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[mmol * dm3]

[mmol * dm™3]

Hw=~>"1) —EH& [dm? - g7']
m =iEERERE (g]
N =7—7%5

n =NEHFE [mmol * g']
ne = RIHIRE R [mmol * g™']
R =%UkEHK [J + mol™" - K]
T =HxHRE (K]
V. =iEHER [dm?]
x  =WREMENLGE
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