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Preparation, Characterization and Absorption Capability of Activated Carbon from Anaerobic Digested
Residue of S.alterniflora
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(1.State Key Laboratory of Pollution Control and Resource Reuse, School of the Environment, Nanjing University, Nanjing 210093, China;
2.Department of Environmental Science and Engineering, Fudan University, Shanghai 200433, China )

Abstract: Activated carbon adsorbents were prepared by phosphoric acid activation of anaerobic digested residue of S.alierniflora in nitrogen
atmosphere at various temperatures(400~700 °C) and at different acid/precursor impregnation ratios(0.5~3.0). Porous and surface structure
were derived from adsorption isotherms(N, at 77.4 K). The surface chemistry of the carbons was investigated by infrared spectroscopy and
pHpze. Increasing the impregnation ratio led to a widening of the porous structure with a higher relative contribution of mesoporosity. All the
activated carbons prepared within the thermal range invested showed fairly values of adsorption capacity of N, and its evolution with activa—
tion temperature becomes parallel to that of the BET surface area. The potential application of these carbons for the removal of water pollu—
tants was investigated by measuring their adsorption capacities for methylene blue as representative of contaminants. The results showed that
an impregnation ratio and an activation temperature around 2 g H;PO, g™ anaerobic digested residue of S.alterniflora and 500 °C, respec—
tively, were recommended as the best combination of operating conditions to prepare activated carbons for methylene blue adsorption. In addi—
tion, the highest adsorption capacity of methylene blue reached 243.90 mg-g™. It indicated that Langmuir isotherm was more reasonable than
Freundlich isotherm for methylene blue adsorption. A reliable correlation between BET surface area and the Langmuir monolayer capacity
was obtained. The preparation method of activated carbon provides a new way for the comprehensive utilization of the anaerobic digested
residue of S.alterniflora.
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Table 1 Main characteristics of anaerobic digested residue of S.alterniflora
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Table 2 Product yield of ACs prepared from different materials
activated by phosphorus acid(wt% )
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Table 3 Characteristics of activated carbons

HRTH Y/ m?- g™

LA em® g

TE PR B Y342 Dinm pHezc 2%
Anger A o A o V ticwo Vieso Vsl

P-1-400 863.46 401.11 44578 0.18 0.28 045 2.086 3.25 49.65
P-1-500 1033.77 435.44 489.76 0.19 0.33 0.56 2.166 2.89 54.65
P-1-600 933.08 410.86 291.65 0.22 0.23 0.54 2.315 2.90 51.85
P-1-700 921.14 455.64 571.55 0.21 0.40 0.49 2.128 2.80 50.40

P-0.5-500 501.67 367.90 102.62 0.17 0.11 0.26 2.072 2.98 50.65
P-2-500 115296 101.15 787.48 0.05 0.74 0.85 2.949 2.98 47.25
P-3-500 749.93 138.00 493.32 0.06 0.46 0.56 2.987 3.00 56.25
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Figure 1 Adsorption and desorption isotherms of N»/77.4 K on activated carbons obtained at different impregnation ratios
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Figure 3 Adsorption and desorption isotherms of N»/77.4K on activated carbons obtained at different activation temperatures
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Figure 4 BJH pore size distribution of activated carbons obtained at different activation temperatures
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Figure 5 FTIR spectra of activated carbons obtained at different

activation temperatures
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Figure 6 FTIR spectra of activated carbons obtained at different

impregnation ratios
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Figure 7 Adsorption isotherms of methylene blue(298 K) on

activated carbons obtained at different impregnation ratios
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Figure 8 Langmuir monolayer adsorption capacities of methylene

blue versus the BET surface of activated carbons
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Table 4 Isotherms fitting parameters(298 K)

Langmuir Freundlich
Gn b R? K n R?

WH  P-1-400 19231 274 09984 9292 587 0.7231
HiE  P-1-500 20833 1.71 0.999 8 10554 6.56 0.638 1
P-1-600 196.08 1.89 0.9996 95.15 6.38 0.5378
P-1-700 188.68 1.04 0.9998 78.78 5.16 05156
P-0.5-500 78.74 030 009898 4259 841 09742
P-2-500 24390 0.84 0.9988 114.13 568 0.6861
P-3-500 17544 049 09985 78.60 5.82 0.8390
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