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Adsorption Kinetics of Malachite Green from Aqueous Solution onto Modified Cattle Manure—resin Particles
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(1. School of Life Science, Anhui University, Anhui Key Laboratory of Ecological Engineering and Bio—technology, Hefei 230039, China;
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Abstract: Modified cattle manure—resin particles were obtained by mixing the cattle manure treated by sulfuric acid with resin. Experiments
of adsorption isotherm and kinetics were conducted in batch systems for investigating the adsorption characteristics of malachite green from
aqueous solution onto modified cattle manure-resin particles. The experimental data were analyzed by Langmuir, Freundlich, pseudo—second
order, and intraparticle diffusion models. The adsorption isotherm of malachite green onto modified cattle manure—resin particles can be well
described by Langmuir model. The maximum adsorption capacity (qmax) of malachite green was affected by size of modified cattle manure—
resin particles, being 158.73 mg* g™, 185.19 mg* g™ and 128.21 mg* g™ at particle sizes >2 mm, 1~2 mm and <1 mm, respectively. The pro—
cesses of adsorption kinetics can be suitably described by intraparticle diffusion model (*>0.98). Diffusion rate (K}) increased with the in—
crease of initial dye concentration in adsorption system (being 0.675 3 mg* g™ *min™, 1.221 7 mg* g™ *min™, 1.357 1 mg* g™ *min™ and 1.644 0
mg* g™ *min~'at the initial dye concentration 40 mg*L™, 80 mg* L™, 100 mg*L™" and 150 mg- 1.7, respectively) and agitation rate (K;=1.176 8
mg g™ min”, 1.357 | mg g™ *min~" and 1.417 4 mg g™ *min™" at the agitation rate 100 r*min~', 200 r*min~" and 300 r*min™!, respectively).
However, diffusion rate decreased with the increase of particle doses (K;=1.603 3 mg*g™'*min™", 1.357 1 mg*g™'*min™', 1.065 2 mg* g™ *min™
and 0.893 7 mg* g™ *min™ at the particle dose 2.000 0 g, 5.000 0 g, 8.000 0 g and 10.000 O g, respectively). The highest diffusion (K;=1.569 8
mg* g™ *min™') rate was achieved at particle size 1~2 mm.
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Table 1 Adsorption isotherm parameters of Malachite Green
. Langmuir 2% Freundlich %%
DK - -
Particle Sze Langmuir parameters Freundlich parameters
Opmax b r? IgK Un rt
>2 mm 158.73 2.10 0.9996 1.8398 0.337 2 0.869 6
1~2mm 185.19 0.95 0.9703 1.8472 0.467 1 09744
<lmm 128.21 0.71 0.9952 1.6409 0.3335 0.8556
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Figure 4 Kinetic curve at different agitation rates

VA SRR UKL g — R, Xk B T
TIPSR 1 ) R O T P R 3 8 52 38 22 O T B2 00l 1)
X TR B FRUAC U, AT DX 7K v R o 5 ) R A 1
AU R Bl ) SR TR A, 40— 2R 8)) g 24
R R H) S 2R FURA B R A

TR N BN IR R AT IR N < dy, ldi=k(q.~q,)*

0 100 200 300 400 500 600

t/min

B 1 REIMEREFE T H R 30 2 i 2

Figure 1 Kinetic curve at different initial dye concentrations
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Figure 2 Kinetic curve at different doses
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Figure 3 Kinetic curve at different particle sizes
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Figure 5 Data fitness using different kinetic models
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Table 2 Adsorption dynamics parameters of malachite green at different conditions
HE 9B A WURLY B et )
i H Pseudo-second kinetic model Intraparticle diffusion model (linear form)
r r Ki
TR /g 2.000 0 0.866 0 0.986 2 1.603 3
Particle doses 5.000 0 0.938 1 0.996 2 1357 1
8.000 0 0.970 4 0.984 2 1.065 2
10.000 0 0.988 2 09515 0.893 7
HEA% /mm <1 0.951 8 0.993 7 1356 7
Particle sizes 1~2 0.974 1 0.986 4 1569 8
>2 0.938 1 0.996 2 1.357 1
WA GRS /mg - 1. 40 0.969 8 0.987 8 0.675 3
Initial dye concentrations 30 0.957 5 0.989 9 1221 7
100 0.938 1 0.996 2 1.357 1
150 0.929 2 0.996 0 1.644 0
PEPEBEE /e min™ 100 0.757 0 0.989 0 1.176 8
Agitation rates 200 0.938 1 0.996 2 1357 1
300 0.962 2 0.993 4 1.417 4
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