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Abstract

The development of biomass fly ash as adsorbent to remove the heavy metal ion in water can
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promote its recycling and harmless. This article compared the adsorption effects of biomass fly
ash in water on different heavy metal ions and found that biomass fly ash has a high adsorption
capacity for Pb2+. The adsorption characteristics of Pb%* by biomass fly ash were studied at differ-
ent temperatures or initial concentrations of Pbz*. It was found that the removal rate depended
significantly on the temperature and PbZ* concentration. When the temperature is under 10 ppm,
the effects of the temperature on the adsorption were insignificant; however, when the concentra-
tion was over 10 ppm, the adsorption increased with enhancing temperature. With adsorption, the
adsorption sites and the adsorption rate gradually decreased. In addition, the kinetic model of
Pb2+ adsorption by biomass fly ash was established. It is concluded that the kinetic process of Pbz*
removal by biomass fly ash accords with pseudo second-order Kinetic rate equation. This study
provides a theoretical basis for the development of biomass fly ash adsorbent.
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Table 1. Experimental reagents
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Figure 1. Adsorption capacity of biomass fly ash to different heavy metals
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Table 2. Adsorption capacity of the biomass fly ash to solutions with Pb*"
2. EMBRREN N EIRE SRR KA E

15°C 25°C 35°C
Co C Removal  Adsorption C Removal  Adsorption C Removal  Adsorption

(ppm)  (ppm)  Rate (%) (ugle) (ppm)  Rate (%) (ug/g) (ppm)  Rate (%) (ugle)
0.10 0.00 100.00 5.00 0.00 100.00 5.0 0.00 100.00 5.0
0.50 0.01 98.00 24.50 0.01 98.00 24.5 0.01 98.00 24.5
1.00 0.01 99.00 49.50 0.01 99.00 49.5 0.01 99.00 49.5
2.50 0.05 98.00 122.50 0.08 96.80 121.0 0.05 98.00 122.5
5.00 0.06 98.80 247.00 0.07 98.60 246.5 0.08 99.84 246.0
10.00 0.20 98.00 490.0 0.14 98.60 493.0 0.06 99.40 497.0
20.00 10.03 49.85 748.50 5.13 74.35 993.5 3.56 82.20 1072.0
50.00 3445 31.10 777.50 30.11 39.78 994.5 27.39 45.22 1130.5
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Figure 2. Adsorption performance of biomass fly ash to Pb*"
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Figure 3. Quasi first-order kinetic equation of Pb>* adsorption by biomass fly ash
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Figure 4. Pseudosecond-order kinetic equation of Pb>* adsorption by biomass fly ash
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Table 3. Fitting parameters of dynamic model (Lagergren)

= 3. BRI A S H(Lagergren)

HE— B )2 Y R s 2
e K q,, (cal) e K, q,, (cal) h 4., (exp)
h! mg/g h! mg/g mg/(g-h)
15°C 0.9825 0.22 0.35 0.9979 1.19 0.50 0.30 0.47
Pb 25°C 0.9882 0.28 0.38 0.9984 1.49 0.47 0.33 0.51
35°C 0.9746 0.33 0.43 0.9995 1.44 0.60 0.52 0.57
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