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Emulsified Asphalt Adsorption Mechanism Research of Bagasse Fiber
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Abstract: To explore the adsorption mechanism of bagasse fiber and asphalt, Bruner-Emmet-Teller
(BET ) specific surface area detection method, basket adsorption test and rod-like thin-layer
chromatography with flame ionization were used for detection ( TLC-FID ), the pore structure
characteristics of bagasse fiber before and after modification, the easier adsorption of certain components
in asphalt by modified bagasse fiber, and the influence of different modified bagasse fiber content on the

adsorption process are studied, and the adsorption mechanism is analyzed by theoretical verification

Wk H 391 2023-05-20; &[0 H 3. 2023-06-24

RETH . TS TR AL A5 E % B3 B (RC20200203 ) ; 5| S 15 BHEE & @ B8 4 % B B (EERE
ZY21195043)

VEB RIS . PRIE 22 (1988—) , J, BR TR, FENFE BAT R & 5 H ARG H 5 HAYAFSE , E-mail; 525321269@ qq. com

WIEMEE . 2R (2000—), B, Moo, EEMNSEBEH B PAPF5E, E-mail jiahui_p@ 163. com



1220 dt = T Wk Kk 2% %

combined with adsorption kinetics model. Results show that the surface area of bagasse fiber increases
slightly after modification, and the total pore volume, micropore area and volume increase significantly,
reaching 241% , 170% and 276% , respectively. After reaching the adsorption equilibrium, the
saturated mass fraction decreases by 5. 77% , the aromatic mass fraction increases by 20. 75% , the gum
mass fraction decrease by 29.37% , and the asphaltene mass fraction decreases by 5.66% . With the
increase of the content of modified bagasse fiber, the adsorption rate increases from 15.25% to 34. 16%
and the unit equilibrium adsorption decreases from 4. 827 to 2. 162. The quasi-first-order and quasi-
second-order adsorption kinetic models were used in the experiment. The quasi-second-order kinetic
model has better fitting effect, and the unit equilibrium adsorption quantity g, (3.247) predicted by the
model is closer to the unit equilibrium adsorption quantity ¢, (3. 098) measured by the experiment. The
adsorption process of colloid is from the outside to the inside, the insufficient driving force and the
number of adsorption sites allows the adsorption to reach a balance.

Key words: bagasse fiber; fiber modification; BET specific surface area defection method; thin-layer

chromatography with flame ionization detection ( TLC-FID); four components of asphalt; adsorption
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Table 1 Basic properties of emulsified asphalt
modified by SBS
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Table 2 Basic properties of bagasse fibre
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Table 3 Basic properties of modified bagasse fiber
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Fig.1 Schematic diagram of physical adsorption

and chemical adsorption
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Fig.2 TLC-FID test of four components of asphalt
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Fig.4 Adsorption and desorption curves of bagasse

fiber before and after modification
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Table 4 Surface parameters of bagasse fiber
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Table 5 Content of four components of SBS modified

emulsified asphalt evaporative residue %
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Fig.5 Change rate of adsorption mass fraction of bagasse

fiber before and after modification
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Table 6 Effect of modified bagasse fiber

content on adsorbed gum

U A B o q. X/ %
3 4.827 15.25
6 3.757 23.74
9 3.098 29.37
12 2. 645 33.42
15 2.162 34.16
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Table 7 Concentration of gum at any adsorption time
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Fig.7  Adsorption kinetics model fitting
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