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Preparation of Narrow Pore Diameter Phosphorus Containing Cotton Stalk: Carbon

and Its Adsorptlon Mechanism for Tetracycllne o

| | W A
ZENG Shao-yi, LI Kun-quan * [ ¥ ! a4
(College of Engineering, Nan]mg Agricultural Univ emt} Nan]mg 2]0031 , China) e

—

Abstract Using cotton sLaﬂ( as Pomass raw material agd phosphonc acid 4y A mod.lﬁer narrow pore distribution phosphorus conlalmng cotton stalk biochar (CSP) with a high
surfacgarea (1916 n].- Lr ') and pore volume (1.398 2 mL el ' ) Was _pr\bpared through one-step carbonizatior; and the adsoxp'llon characteristics and mechanisms, for”
tetracyeline|( TC) Weredny cstlgated The results showed that Ahe’ 6 adsorp-t.l.on capacity of CSP was up to 669 mg+g 7' whlcﬁ‘ was 43. 6 times that of unfodified cotton stalké™
carbon. |FTIR, XPS,/and isothermal adsorption studies showed that the highadsorption capacity of CSP for ;FC resulled frOIp the jjoint action of compléation, hydrogen
bonding} pore filling, and 7= dispersion forces, and the hyghly active _pho%phate éster group ( P—0--C)lendowed by phosphoric acid modification greatly enhanged the
chémical intéraction with TG=molecules, which was the key#factor for the significant incréase in adsorption cdpacity.Jsotherm and thermodynamic study further confirmed that
cheml(lﬂ adsorptlon played & majorzole in the adsofption jprocess, the adsorptlon progess was spontaneous and endothermic, and the material had good regeneration
performanoe This study provides*theoretical guidance for the prepal"‘ tion of mochﬁed biomass carhon with high adsorption performance to remove tetracycline antibiotic
pollution.

Key words < 1aIToW pore dlsmbutlon phosphoric acid modification; tetracycline(TC) ; enhanced adsorption; adsorption mechanism
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Fig. 1 Pore size analysis diagram of CS and CSP
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Table 1  Aperture parameters of CS and CSP
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Table 3 Model fitting parameters of adsorption
of tetracycline by CS and CSP

LA S8 cs CSP
K, /L-mg™! 0.255 2.323

Langmuir qo/mg-g”! 14.861  653. 481
R? 0. 838 0.918

q./mg-g”" 15.493  669. 410
Ki/(mgeg™" ) (Lemg=")" 7250 333,947

Freundlich 1/n 0. 154 0.213
R? 0.992 0. 800
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Table 4 Thermodynamic parameters of adsorption of tetracycline by CSP

" R AG? AH® AS®
PR /K /kJemol ™" /kJ'mol™'  /J+(mol-K) 7!
283 —4.246
CSP 298 -6.619 40. 531 158. 224
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