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Adsorption of aspirin in solution by quaternary amino-functionalized

chitosan fibers
Liu Xin, Wu Guiping’,Zhao Yufeng
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Abstract  Chitosan fibers (CFs) were quaternized under alkaline conditions using (3-chloro-2-hydroxypropyl)-
trimethylammonium chloride with epichlorohydrin as a cross-linking agent to synthesize quaternary amino-functionalized
chitosan fibers (QECFs). The structure of QECFs was characterized by Fourier transform infrared spectroscopy (FTIR)
and X-ray photoelectron spectroscopy (XPS) , and their adsorption performance for aspirin (ASP) in solution was
systematically evaluated. The results demonstrated that, compared to pristine CFs, QECFKs exhibited a broader pH
adaptability and significantly faster adsorption kinetics, achieving 50% of the equilibrium adsorption capacity within 5 minutes
and approaching adsorption equilibrium within 30 minutes. The Langmuir maximum adsorption capacity increased
significantly from 10.02 mg-g™' to 284.19 mg-¢™', representing a 28-fold enhancement. Mechanistic studies revealed that the
dominant mechanism for the improved adsorption performance was the electrostatic interaction between the quaternary
ammonium groups (R,N*) on the QECFs molecular chains and the carboxylate groups (—COO") of ASP. Protonated amino
groups (=NH'—) further contribute synergistically via electrostatic interactions.
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Tab. 1 Kinetic parameters of CFs to ASP before and after modification
. HE— Bl Iy 2 A 98l Iy Ay
SR . - - - - ;
q/(mg-g™") k,/h R q/(mg-g™") k(g mg'-h™") R
CFs 13.11+6.03 0.91+0.47 0.9745 22.34+11.66 0.02+0.02 0.9732
QECFs 268.63+0.43 8.95+0.21 0.9999 265.15+4.79 2.51£1.77 0.9955
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Tab. 2 Intraparticle diffusion parameters of CFs to ASP before and after modification

X =3 B 11 KB Il
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4 R, 2 R, a3 Ry
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CFs 10.02 0.10 0.9981 0.54 1.45 0.9922
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Fig. 4 Adsorption isotherms of CFs on ASP before and after modification
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