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The Treatment of Cadmium —contained Wastewater Using Activated Carbon Prepared from Anaerobic Di—
gested Residue of S.alferniflora

WANG Zheng—fang', ZHENG Zheng?, LUO Xing—zhang', ZHANG Ji-biao!, NIE Er', PU Jun-mei’, LI Kun—quan®

(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; This study was aimed to remove cadmium ions from aqueous solutions by adsorption. Studies on the adsorption of cadmium ions by
different activated carbons with different physical and chemical properties were reviewed and the adsorption mechanism, influence factors,
favorable activation conditions, etc, discussed in this paper. As adsorbent, activated carbons were obtained from anaerobic digested residue of
S.alterniflora by phosphoric acid activation using different activation conditions: various activation temperatures(400~700 °C) and different
acid/precursor impregnation ratios(0.5~3.0). Adsorption isotherms of cadmium ions were determined from solutions with different initial
concentrate. Uptake of cadmium was found to be dependent on the preparation and activation procedure. This uptake increased as function of
activation temperature for the H;PO, activated carbons which could be attributed to the presence of some POY that may act as active centers
contribute in cadmium adsorption. The results showed that an impregnation ratio and an activation temperature around 1 g H;PO,+g™ anaero—
bic digested residue of S.alterniflora and 700 °C, respectively, were recommended as the best combination of operating conditions to prepare
activated carbons for cadmium adsorption. The maximum adsorption capacity reached 38.91 mg- g™, which was superior to the ordinary com—
mercial activated carbon on the market. The adsorption capacity of the investigated carbons increased with initial concentrate of solutions.
The results revealed that obtained isotherms exhibited the model fitting according to Langmuir equation. The pH of solution and the surface
chemistry of the carbons were found to play a decisive role in the uptake of cadmium ions from aqueous solutions rather than the carbon
texture characteristics. It indicated that the investigated carbons removed appreciable amounts of cadmium ions which increased by increas—
ing pH of solutions from 2 to 4. The data obtained provides a cost—effective technique in designing a treatment for cadmium —contained
wastewater.
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Table 1 Characteristics of activated carbons

REKBEEER  WREBYm® g fLlem’g"  BII%
P-1-400 863.46 0.45 49.65
P-0.5-500 501.67 0.26 50.65
P-1-500 103377 0.56 54.65
P-2-500 1152.96 0.85 4725
P-3-500 749.93 0.56 56.25
P-1-600 933.08 0.54 51.85
P-1-700 921.14 0.49 50.40
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Figure 1 Adsorption isotherms of Cd on activated carbons obtained

at different impregnation ratios(25 °C)
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Figure 2 Removal rates of Cd on activated carbons obtained at

different impregnation ratios(25 °C)
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Figure 3 Adsorption isotherms of Cd on activated carbons obtained

at different activation temperatures(25 °C)

100 -
90
80+
70+
60
50
401
30
20
10}

0 . . , , ,

0 20 40 60 80 100

Cymg-L*
4 AEELREEGTEEREESBHREMZE(25C)

Figure 4 Removal rates of Cd on activated carbons obtained at

nl%

different activation temperatures(25 °C)
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Figure 5 Comparison of different isotherm models for Cd adsorption on activated carbons
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Table 2 Isotherms fitting parameters(25 °C)
HIEKBERE R Langmuir Freundlich D-R
TEHER In b R? K¢ n R? In k E R’
P-1-400 9.28 0.14 0.993 7 2.54 343 0.936 7 8.95 0.012 9 6.22 0.968 1
P-0.5-500 2222 0.05 0.961 7 2.30 2.09 0.981 7 16.86 0.018 7 5.17 0.902 3
P-1-500 18.52 0.21 0.994 4 6.13 3.97 0.984 5 16.78 0.007 7 8.07 0.940 9
P-2-500 14.64 0.53 0.998 8 7.00 522 0.899 3 14.61 0.005 6 9.43 0.961 8
P-3-500 12.45 0.07 0.986 3 1.89 2.52 0.954 9 10.29 0.016 9 5.44 0.870 5
P-1-600 28.57 0.46 0.997 7 11.16 4.15 0.979 6 27.04 0.005 3 9.76 0957 5
P-1-700 38.91 0.72 0.997 9 17.30 4.54 0.988 8 35.98 0.003 7 11.69 0.961 2
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Figure 6 Effects of pH value on Cd adsorption of activated

carbons obtained at different impregnation ratios
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Figure 7 Effects of pH value on Cd adsorption of activated

carbons obtained at different activation temperatures
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