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Phosphorus Adsorption Characterlstlcs of Different Blochar Types and Its Inﬂqencmg
Factors L F oy vy

LIAN Shen- hai'? | ZHANG Shu- -nan' ™, LIU Fengl 2 XING Hong lm_- WU Jinshui'? | g AW
(L. KEV Lahoratory of f\gro e(ologlml Processes in Sublropl_gal Reglo C_ba-ﬁg% ha Research Station for Ag‘h(lﬂtural “and Enyronmemal Monitoring, Institute of 9ubtr0pn’a[
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Environment Monllonng Center State Key Laboratory of Heavy Mﬁtal Polluuon Monitoring for Environmehtal Pld?cuon Changeha 410014, China)

Abstract; i order|to undesstand the resource utilization JOf plant blomass five types of biomass matendls weresused to produce’ biochar to treat wastewater contdmmg
phosphiérus. The phosphoms adsorptlon capacity of five maerials [was preliminarily compared through laboratory experiments, and:two materials with strong phosphorus
adsorptibn capadity welé screenediout. “The physicochemical-characteristics of the sg_letffé"d biochar were analyzed using scanning electron microscopy and a BET specific surface
area analyzer)and the effects of different pH values on phosphorus adsorption™ of the biochar were investigated. Furthermore, the phosphorus adsorption characteristics of the
selected bigchar were analyzed via isothermal adsorption and adsorption kinetics models. The results showed that among the five biochar materials, only rice straw and com
straw biochar had the ability to adsorb phosphorus. The Langmuir isothermal adsorption curve showed that the adsorption capacity of rice straw biochar for phosphorus in
waslewater was stronger than that of corn straw biochar, and the theoretical maximum adsorption capacity was as follows: rice straw biochar (9.78 mg+g™") > com straw
biochar (0.39 mg+g™"). The specific surface area (148.30 m*+g™") and total pore volume (0. 11 cm®+g™") of rice straw biochar were much higher than those of corn
straw biochar (8.26 m*+¢ ™" and 0.03 em’ +g ™" respectively) , and the contents of Mg, Ca, Fe, and Al were higher in rice straw biochar. The best pH for phosphorus
adsorption of rice straw biochar and corn straw biochar was acidic. In different pH ranges (3.0-11.0), the phosphorus adsorption capacity of rice straw and corn straw biochar
decreased with the increase in pH. These results indicated that rice straw biochar has strong phosphorus adsorption capacity and has a better application prospect in wastewater
treatment.

Key words:rice straw; biochar; adsorption; phosphorus; adsorption capacity; rice straw biochar( RSB) ; corn straw biochar( CSB)
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Table 1  Physical and chemical characteristics of biochar materials

KFERGFT B RFAT

i H W B A

C 65.76 69. 16

Ca 2.53 2.50

FEAL 5T % Mg 2.80 2.40
Fe 1.47 0. 64

Al 0.91 0. 88

LR /m? g ! 148. 30 8.26

LY/pL ko) BB em? g ! 0.11 0.03
FHFLA%E/ nm 2.90 16. 55

(a) KFERERFAE B, (b) FAFERF AW
B2 4k SEM A
Fig. 2 SEM image of biochar
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Fig. 3 Fitting curves of isothetmal adsorption of phosphorus by two biochar materials
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