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Kinetics and equilibrium of 4-nitrochlorobenzene adsorption
on biological carbon prepared by pomelo peel

Li Dengyong' Wu Chaofei' Wei Chaohai' Lu Bin®

(1. College of Environmental Science and Engineering, South China University of Technology, Guangzhou 510006, China;

2. Jingtian Environmental Protection Technology Co. Ltd. , Guanzhou 510640, China)

Abstract Considering the existence of the organic chlorides with low concentration and solubility in water
environment or industrial wastewater, the simulation of a biomimetic adsorption principle to separate the low-dose
component from water was studied. Pomelo peel was selected as the biomass and the carbonaceous adsorbents
were prepared at 600 C to investigate the pCNB’ s adsorption efficiency. The adsorption mechanism was pro-
posed by studying the effect of substrate concentration on the adsorption effects, adsorption isotherm model and
adsorption kinetic equation. It was found that pCNB removal efficiency was 85.88% and the first adsorption
stage was physical adsorption,the second was chemical adsorption when its initial concentration was 35 mg/L at
25 +1°C and pCNB adsorption reached a balance after 8 h. The adsorption reaction was consistent with second-
order kinetic equation (R’ =0.999) , kinetic parameter(k) was 1.450 g/(mg + h) , equilibrium adsorption ca-
pacity (¢q,) was 30.06 mg/g. Adsorption isotherm results showed that pCNB adsorption by biological carbon
could be described well with Langmuir model, and surface absorption played a leading role in the process of pC-
NB adsorption into biological carbon. The largest amount of pCNB adsorption by pomelo peel prepared biological
carbon was up to 64. 52 mg/g, suggesting that the biological carbon could remove pCNB with low concentration
in wastewater as a cheap and effective adsorbent.
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Fig. 1 Time course of pCNB biosorption
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Fig. 2 Simulated result of pseudo-first-order kinetics,

pseudo-second-order kinetics, intraparticle diffusion
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Table 1 Comparison of the pseudo-first-order, pseudo-second-order sorption,intraparticle diffusion rate

constants and calculated and experimental g, values obtained at different initial pCNB concentrations

c G W — 3 ) 2 B W ) 2 R ORE P4 3 0 760
(mg/L)  (mg/g) g, .a(mg/g) k(h™") R Qe (mg/g) hy(g/(mg-h)) R ky(mg/(g-h'"?)) ¢ R?
20 17.89 1.68 0.288 0.802 18.08 4.066 0.9998 0.598 15.48 0.75
30 26.21 3.18 0.464 0.972 26.81 2.261 0.9995 1.892 19.05 0.72
35 30.06 3.32 0.339 0.980 31.05 1.450 0.9993 2.671 19.56 0.78
40 33.58 3.08 0.329 0.972 34.48 2.014 0.9997 2.769 23.15 0.68
45 37.71 3.86 0.432 0.930 38.76 1.817 0.9995 2.941 26.29 0.77
50 40.93 3.99 0.525 0.987 41.84 2.464 0.9997 3.109 29.42 0.66
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Table 2 Langmuir,Freundlich and Temkin model constants and correlation coefficients for sorption of pCNB

Langmuir 5 #4 Freundlich #% % Temkin 45 %Y
q, (mg/g) b(L/mg) R? n R? A(L/g) B R?
64.52 0.18 0.997 11.97 1.76 0.994 1.42 15.74 0.989
Langmuir J5 252 BTl LRSI TE N HE R, . AN AEL M,

R, =1/(1 +K,Cy)  Erh R, % fiEWE WPk G, T LA
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Fig.5 Relationship between separation

factor and initial concentration of pCNB
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