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Adsorption characteristics of cationic organic dye RhB on pyrite

CAI Kuan'?, XIONG Shi-wei"?, ZHANG Xin-xin"?, LI Rui-ping"? and HUANG Ying-ping'*?
(1. Engineering Research Center of Eco-environmenit in Three Gorges Reservoir Region, Ministry of Education, China Three
Gorges University, Yichang 443002, China; 2. Collaborative Innovation Center for Geo-Hazards and Eco-Environment in
Three Gorges Area, Yichang 443002, China)

Abstract: As an adsorbent, natural pyrite was used to study adsorption characteristics of Rhodamine B (RhB),
which was characterized by X-ray diffraction (XRD) and scanning electron microscope (SEM). In this study,
the factors which affect the adsorption of RhB by pyrite such as reaction time, pH, temperature and ionic
strength were investigated. The maximum RhB uptake was 21.3 mg/g, which was observed at the equilibrium
time 120 min and pH 4.0. The adsorption capacity of RhB increased gradually with adsorption temperature,
while the ionic strength showed little effect on the adsorption process. The adsorption process was well described
by the Langmuir isotherm model and the pseudo second-order kinetics model. Thermodynamics results con-
firmed that the adsorption was a spontaneous process. RhB loaded pyrite was regenerated through calcination in
air. The results show that the regenerated pyrite could effectively remove 50% of RhB, demonstrating a strong
reuse potential.
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1 RhB Langmuir Freundlich
Table 1 Langmuir and Freundlich isotherms model constants and respective coefficients for RhB adsorption on pyrite
Langmuir Freundlich
T Qexp mgg
Quix Mg g b L mg R? KiLg n R?
25 21.1 22.7 0.55 0.998 2 10.3 0.25 0.8915
35 22.4 23.8 2.2 0.9822 21.2 0.24 0.8820
45 23.5 25 2.1 0.9536 22.0 0.26 0.8853
2 RhB
Table 2 Parameters of Kinetic models of RhB adsorption on pyrite
Qexp mgg
K; min~! Qcal mgg R? Q cal mgg K; g mg min R? h mg g min
T
25 22.1 0.037 14.25 0.9370 22.57 0.005 0.998 4 2.53
35 22.4 0.035 14.62 0.9150 23.98 0.004 0.998 1 2.56
45 23.5 0.030 15.56 0.8074 25.0 0.004 0.994 8 2.78
pH
3 19.8 0.029 13.21 0.9307 20.7 0.005 0.999 1 2.14
4 21.3 0.035 15.1 0.9155 22.5 0.004 8 0.9933 2.42
5 20.4 0.037 16.6 0.9859 22.78 0.0032 0.9953 1.66
7 18.7 0.029 11.3 0.9056 19.3 0.0058 1 2.16
9 19.2 0.032 11.3 0.8706 19.8 0.007 3 0.997 4 2.88
11 19.5 0.027 13.2 0.928 7 20.04 0.004 8 0.996 8 1.95
mol L
0.001 21.08 0.0450 17.98 0.980 7 23.47 0.0036 0.9993 2.46
0.005 22.03 0.0411 16.98 0.9296 23.59 0.004 4 0.9956 2.34
0.01 23.47 0.0295 16.26 0.9186 24.55 0.0039 0.996 0 2.11
RhB R 8.314 ] mol K
3
Q cal Q exp RhB 25C 45T
2.5.1 RhB AGY = 13.45 kJ mol —15.88 k] mol
RhB AH" 28.87 k]
7 60 min mol
RhB 120
min AS° 121.8 kJ mol
RhB
8
RhB
RhB RhB 2.7 RhB
RhB
2.6 RhB
9 1100 cm ™!
AG° RhB
ASY AH" AG"= — RTInb Inb = AS" R — AH" RhB
RT b L mol Langmuir RhB
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