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Abstract

Zinc and manganese are well known toxic metals, resulting a number of environmental problems. The major sources of zinc and manganese include mining, metallurgical, chemical manufacturing industries, the modern chemical industry and in commonly used goods. In our previous study with virgin cactus, we found a promising removal efficiency of metal ions (Pb2+ and Zn2+). However, virgin cactus showed relatively less removal efficiency of Zn2+ compared to Pb2+. Thus, the purpose of this study was to evaluate the efficiency and mechanism of chemically modified dried Opuntia powder adsorbent for the removal of metal ions (Zn2+and Mn2+) from aqueous solution. The characteristics of the adsorbents were studied using Brunauer–Emmett–Teller (BET), Fourier transform infrared spectroscopy (FTIR), and energy dispersive X-ray (EDX) analyses. In addition, the effect of dose, initial metal ion concentration, contact time, initial solution pH, and temperature were investigated. FTIR Adsorption kinetics, equilibrium and isotherm studies were also conducted. 

The highest removal efficiencies of Zn2+ and Mn2+ was found to be with NaOH treated Opuntia followed by HCl treated Opuntia. The biosorption efficiency of Zn (II) enhanced from 36.0 to 95.9% and from 36.0 to 84.6% at 4 g/L when the raw biosorbent was treated by NaOH-Opuntia, and HCl-Opuntia, respectively (Fig.1a). For Mn (II), the biosorption increased from 36.0 to 88.6 % and from 33.1 to 71.0% at 4 g when the raw biosorbent was treated by NaOH-Opuntia, and HCl-Opuntia, respectively (Fig.1b). Rapid rise binding efficiency was also observed with pH up to 5 (Fig.2, a and b) and the result also showed that Zn+2 ion preferably adsorbed than Mn2+. Metal ion adsorption increased with increasing the contact time and initial metal ion concentration. Thus, the optimal conditions for high biosorption of Zinc (II) and Manganese (II) were achieved at pH = 5, biosorbent dosage of 4 g/L, initial metal concentration of 10 mg/L for NaOH treated cactus Opuntia. Pseudo second-order is more appropriate to explain the adsorption process of Zn2+ and Mn2+ onto cactus than Pseudo first-order due to higher R2. From this studies it is possible to conclude that chemical pretreatment of the raw cactus Opuntia with NaOH strongly enhances its biosorption potential for the selected metals.
.Key words: biosorption, Cactus Opuntia; heavy metals, removal
	[image: image1.emf]

0 1 2 3 4 5

0

20

40

60

80

100

0

5

10

15

20

25

 Zn (Cactus-NaOH) 

Zn (Cactus-HCl)

Zn (Cactus-Raw) 

 Zn (Cactus-NaOH) 

Zn (Cactus-HCl)

Zn (Cactus-Raw) 

Zn

2+

Dose (mg/L)

Removal (%)

Amount of adsorbed, q

e

 (mg/g)



	Fig 1a. Effect of dose on  Zn adsorption capacity
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	Fig 1b  Effect of dose on  Mn adsorption capacity  
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	Fig 2a. Effect of pH on  Zn adsorption capacity  
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Fig 2b. Effect of pH on  Zn adsorption capacity  




