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Adsorption of As( V) from Aqueous Solution by Lanthanum Oxide—loaded Biochar : Process and Mechanisms
FENG Yan—fang'?, XUE Li-hong', YANG Bei', LIU Yang®, DUAN Jing—jing', HE Shi-ying', YANG Lin—zhang"*

(LInstitute of Resources and Environment, Key Laboratory of Agro—Environment in Downstream of Yangtze Plain, Ministry of Agriculture,
Jiangsu Academy of Agriculture Sciences, Nanjing 210014, China; 2.Institute of Soil Science, State Key Laboratory of Soil and Sustainable A—
griculture, Chinese Academy of Sciences, Nanjing 210008, China; 3.Institute of Agricultural Economics and Information, Jiangsu Academy of
Agriculture Sciences, Nanjing 210014, China )

Abstract; In this study, a lanthanum( La )—loaded biochar was prepared by impregnating, loading, and carbonizing La oxide nanoparticles
with biochar derived from corn stalk and was used to study its removal of As( V) from aqueous solutions. The prepared La—biochar was
characterized by scanning electron microscopy(SEM) and X-ray photoelectron spectra( XPS). The effects on As( V) adsorption by various
factors, including adsorbent rate, contact time, solution pH, and initial As( V) concentrations, were investigated. The removal efficiency of
As( V) increased with increasing La—biochar rates. The maximum adsorption was attained when the adsorbent rate was 2.0 g+ L!. However,
the removal efficiency decreased as the solution pH increased. The adsorption isotherm of As( V) on La—biochar was well described by
Langmuir adsorption model and Freundlich adsorption isotherm, with better fitting by Langmuir model. The maximum adsorption capacity
estimated by the Langmuir model was 38.02 mg-¢~!, which was higher than the previous reported adsorption amount for biochars. This La—
biochar adsorbed As( V) very fast, with the adsorption being equilibrated within 60~90 min. The kinetics of As( V ) adsorption followed the
pseudo—second—order kinetic model. Moreover, intraparticle diffusion model showed that diffusion was present between particles during ad—
sorption process. The dominant adsorption mechanism might be complicated ion exchange. The results indicate La-biochar would be a
promising adsorbent that can be utilized in purifying As( V )—contaminated water.
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kinetic plots for As( V) adsorption on La—biochar

I KWt £, mg - g5 K, 24 Langmuir § %, L-mg™; K
Fl n 535K Freundlich IR # 4L

FE Langmuir A5 75 (4 W B 5 b (8 F 0 25 85 5k
(Ry) A W i i R AN R AR BAS A 1
BEFEAT IS, o385 5 Ry J& % Langmuir ARUA 5T 11

Fi—FaRik:
1
R,;m (8)

24 R,=0 B, % WK B i AR R AT 33 Y 5 2 O<R, <1
B, TR AR R 5 Y Ri=1 B, RO R PR 5
M R>1 B, FRIRASFIF I

H % 2 T DL, La—biochar Xt As( 'V ) (W BfH i 72 B
i A A Langmuir W [ 45 5 7 B2 #6538 , Ui B 5%
As( VORI R A 2R 2R R, T4 R, AO{E A 0.964 8

% 1 La-biochar BB As(V) —RENNFE Z R NFURNT HEREH

Table 1 Parameters of pseudo—first—order, pseudo—second—order, and intraparticle diffusion models for As( V') adsorption on La—biochar
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mg- L™ q. I R? q. ks R? C K, R?
50 11.12 0.027 8 0.639 8 34.01 0.029 4 0.928 4 25.02 0.829 2 0.470 6
100 14.10 0.025 1 0.626 2 50.70 0.011 4 0.993 3 40.62 1.090 7 0.703 7
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