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Abstract: [Objective] The adsorption of Pb*" on yellow pomelo peel cellulose was studied in simulated
human gastric environment to provide reference for developing cheap and functional lead-removing prod-
ucts. [Method]) Cellulose was extracted from yellow pomelo peel. Using Pb*" adsorbing capacity and re-
moval rate as indicators, the effects of pH of the gastric environment, adsorption time, adsorbent dosage
and initial concentration of Pb*" ,on Pb*" adsorption capacity of yellow pomelo peel cellulose were analyzed
in simulated human gastric environment. Adsorption equilibrium and kinetics were also investigated, and
the functional groups bonding with Pb*" on yellow pomelo peel cellulose were characterized using an infra-
red spectrometer. [Result] The optimal adsorption conditions were adsorbent dosage of yellow pomelo peel
cellulose 1.0 g/L,Pb*" initial concentration 20 mg/L,pH of gastric juice 5 and time to adsorption equilibri-
um 240 minutes. The maximum adsorption capacity of Pb*" was (0. 662+0. 013) mg/g,and the removal
rate was (94. 8340. 705) % under these conditions. The pseudo-second-order kinetics model fitted well
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with the adsorption process,suggesting that the main process was chemical adsorption. The infrared spec-

trum indicated that —OH was the main group of yellow pomelo peel cellulose for adsorbing Pb?". [Conclu-

sion) Yellow pomelo peel cellulose had certain adsorption effects on Pb*" , and can be used to remove Pb*"

from human body.

Key words: yellow pomelo peel cellulose;simulated stomach environment;lead ions adsorption kinetics;

infrared spectrum;artificial gastric juice
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Table 1 Parameters of kinetic models of yellow pomelo peel cellulose adsorbed Pb*"

Weber Fill Morris k7 Py 47 HCRE e — 2 )y Jg R T PR e i fi
pH Particle diffusion model Pseudo-first order kinetic model Pseudo-second-order kinetic model  Measured
ki R? ki qe R? ks qe R? value g.
3 0.046 3 0.917 0 0.014 7 0. 94 0.990 5 0.018 8 1. 25 0.993 4 1.11
4 0.063 9 0.907 3 0.014 6 1. 38 0.970 2 0.009 5 1. 67 0.987 4 1. 36
5 0. 060 6 0.933 6 0.018 3 1.48 0.901 2 0.014 3 1. 60 0.986 2 1. 47
6 0.064 1 0.900 8 0.019 5 1.79 0.919 9 0.009 1 1.73 0.982 5 1.37
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Fig. 5 Infrared spectra of yellow pomelo peel cellulose before and after Pb?" adsorption
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