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The Effect of Compound Surfactant on Buton Rock
Asphalt and Water Interface Properties
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Abstract ; In this research,two kinds of surfactants are compounded to study the adsorption proper-
ties of the compound surfactants at the BRA and water interface by debasing the dosage of alkali,
then provide guidance for the application of the hot alkali water washing technology. As a result,
the adsorption of surfactant on BRA and water interface is affected by the factors such as the ratio
of solid and liquid, the time of adsorption,temperature and alkalinity. Under the experimental con-
ditions, when the content of surfactant is 2% , pH is 8, solid-liquid ratio is 1:40, temperature is
75 C,adsorption time is 90 min,the better adsorption effect achieved. This experiment mainly an-
alyze many factors which influences the separation of BRA by method of hot alkali surfactant,and
use the principles of adsorption kinetics and adsorption thermodynamics, the adsorption of surfac-
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tant on BRA-water interface are discussed. Adsorption kinetics shows that when the pH is 8, the
adsorption rate constant is bigger than that when the pH is 4 , while the adsorption activation energy
is smaller than that when the pH is 4 ,indicating that when the pH is 8 ,it is more advantageous to
the reaction. The adsorption thermodynamics shows that the adsorption process of surfactant on

BRA and water interface is endothermic,and the adsorption process is spontaneous. Analysis by in-
frared spectroscopy, under the experimental conditions the adsorption of compound surfactant in

BRA and water interface is physical adsorption.

Key words ; surfactant ; Buton rock asphalt;interface ;adsorption property
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Table 1 The basic performance of Buton rock asphalt
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Table 2 The relationship between HLB value and

performance of surfactant
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Table 3 The record of solution concentration and adsorption quantity

M)/ 5 1 5 2 A5 3 5 4

min - [/(mg-g™) p/(g:L7")  I/(mg-g™') p/(g'L7')  I/(mgg™') p/(giL7) I/ (mgeg™') p/(geL7h)
10 8.45 24.77 7.41 24.81 6.33 24.80 4.56 24.88
20 13.57 24.60 11.70 24.72 10.17 25.75 7.63 24.81
30 16.99 24.55 14.72 24.64 12.81 24.68 9.99 24.74
40 19.19 24.51 16.77 24.58 14.28 24.65 11.85 24.71
50 20.60 24.46 17.91 24.54 15.33 24.63 13.02 24.68
60 21.46 24.45 18.70 24.52 16.06 24.61 13.87 24.67
70 22.02 24.43 19.23 24.51 16.69 24.60 14.43 24.65
80 22.33 24.43 19.50 24.50 17.11 24.59 14.93 24.63
90 22.62 24.42 19.89 24.48 17.79 24.58 15.85 24.61
100 22.62 24.42 19.89 24.48 17.79 24.58 15.85 24.61
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Table 4 The data of adsorption kinetics

R4S pH /K K,/h™'  E,/(kI-mol™')
1 8 348.15  4.290 4
4.15
2 8 328.15  3.9313
3 4 348.15  3.2780
6.53
4 4 328.15  2.856 8
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Table 5 The data of adsorption thermodynamics

W 4 AH/ NG/ NS/
U H TK
i (kJ-mol ~') (kJ-mol ') (J-mol~!)
1 8 348.15 -0.0573 17.68
6.089
2 8 328.15 -0.133 1 18.96
3 4 348.15 -0.2759 9.53
3.041
4 4 328.15 -0.497 5 10.78
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Fig. 10 Infrared spectra of Buton rock asphalts
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