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Adsorption of Copper (II) on Biofilm Carrier Sorbent
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Abstract: The novel complex biofilm process was utilized to treat the wastewater containing heavy metal ions and other com-
plicated components seriously harmful to human beings and survival environment nowadays, and the purifying experimental
flow was also explicitly introduced. The theoretical mechanism of biofilm treatment process was perplexing, not only including
the activation and catalysis of biofilm, but also including the biosorption and chelation of the biofilm and migration of heavy
metal ions under the adsorptive power. The organic materials in the wastewaters were consumed as the nutritious source of
biofilm that was composed of aerobes and anaerobes. Scanning electron microscope analyses (SEM) on mixed microbial cells
showed that small sorts of mixed microbial survived and some adaptable individual microbes increased obviously after accli-
mation by heavy metals for treated substances. Moreover, their microstructure and morphological characteristics changed
greatly. Effect of the operating lines, initial pH, temperature and biofilm sorbent mass on biosorption of copper (II') ions to
biofilm was studied and the experimental data was analyzed using three sorption kinetic models, the pseudo—first order, the
second order and the Elovich equations, to determine the best equation for the sorption of metal ions onto biofilm. The simu-—
lating results indicated that both the pseudo-second order kinetic model and Elovich equations fitted very well to the experi—
mental data (*=0.999 4, 0.997 0, respectively), while Lagergren pseudo—first order model deviated to experimental plots a lit—
tle (”=0.994 1). The appropriate pH was nearly neutral, from 5 to 6, and the appropriate temperature was about 20 °C, nearly
room temperature. Since the adsorption quantity per unit decreasing with biofilm mass, high adsorption rate could not be
gained by increasing biofilm sorbent mass simply.
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Table 1 The components of culturing and domestication
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Figure 1 The SEM of blank polypropylene padding (x1500)
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Figure 2 The SEM of biofilm (x1500)
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Figure 3 The relationships of biosorption quantity

and adsorption time
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Figure 5 The relationship of biosorption quantity

and adsorption time
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Figure 6 The operating curve and biofilm isothermal
sorption equilibrium curve
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Figure 7 The operating curve and biofilm isothermal

sorption equilibrium curve
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Figure 8 The influence of pH value on biosorption quantity
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Figure 10 The influence of biomass of biofilm on biosorption
quantity
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