Removal of Cd(Il)
ions by adsorption  inTrRopbucTiON

Heavy metals represent significant aquatic environment contaminants whose presence in the
® ® environment is predominantly the result of anthropogenic activities. These metals such exhibit

O n I n O r a n I C a high toxicity and non-biodegradability, leading to serious consequences for both ecosystems
and human health. One of the important applications of sorption properties of clay minerals,
especially montmorillonite and kaolinite, and/or composite clay materials is their use in

e ® removing heavy metals from aquatic systems. For the uptake of metal cations from
f wastewaters, synthetic oxides/oxyhydroxides of Mn, Fe, Al, etc., with negatively charged

m o I I e surfaces are also suitable. MnO, is a type of surface acidic oxide with a pH_,. (point of zero

charge) of about 2.0. However, most metal oxides are only available as fine powders, which

leads to practical limitations, in particular the difficulty of solid-liquid separation. A possible
solution is the preparation of alternative sorbents using montmorillonite as a carrier for

montmorillonite

- OBJECTIVE | METHODOLOGY
C 0 m p o S I te e STx-1b (Mt) from Texas (USA) obtained from the Clay

Minerals Society was used for the design and

* Design and preparation of
preparation of the Mn-Mt composite.

novel effective composite

sorbents based on clay e Manganese oxide colloids were precipitated onto Mt
V. Valovicoval, S. Dolinska 2, L. Vaculikova !, E. Plevova 1, precursors. in a 1:1 weight ratio (Mn:Mt) by a reduction
- £ 9 — - procedure:
l. Znamenackova * Investigation the
properties of manganese ZKMnO4+8HCI - 2Mn02+2KCI+3C|2+4H20
. : . , oxide-coated Dissolving KMnO, (27,26 g) in distilled water (30 ml
! Institute of Geonics of the Czech Academy of Sciences, Studentska montmorillonite (Mn-Mt) k W'asfgrvblgfh 9OPC 41(5 e e ater (30 mi)
1768, 708 00 Ostrava — PorUba, Czech RepUbllc, as an adsorbent for the e Adding 15 g MMT, stirring 10 min.
2 Institute of Geotechnics of the Slovak Academy of Sciences, removal of Cd(ll) ions e Adding 2M HCI (dropwise), color change from deep
Watsonova 45, 040 01 Kosice, Slovak Republic from solutions in a batch pink to black, water bath 90°C, 15 min.
laboratory system. * Sorption experiments: initial Cd2* concentration of the

model solutions in the range of 10-700 mg/I, sorbent
weight 1 g/l , sorption time 24 hours.

ANALYSIS
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RESULTS/FINDINGS CONCLUSION

X-ray diffraction analysis Sorption experiments

* Synthesis procedure led to the formation of manganese

oxide with the structure of cryptomelane (a-MnO,). * The adsorption parameters were calculated e The effective connection of manganese oxide with the
_ . through Langmuir model due to the fact that montmorillonite was confirmed by the results of the X-
" RetMnO gegigins a small admixigc sorption data were well fitted to the linear ray diffraction analysis and X-ray photoelectron
X-ray photoelectron spectroscopy form of the Langmuir isotherm. spectroscopy, the oxide coated on montmorillonite
« The XPS spectrum of Mn-Mt confirm that natural B obtainedivalles of mar TRl surface is presented mainly as cryptomelane (aMnO,).
montmorillonite surfactants were coated with manganese adsorption capacities [mg/g] were: 63.29 e XPS measurements in manganese-modified
oxides because the same lines were present as in the (Mt), 103.09 (Mn —Mt). montmorillonite composites confirmed the manganese

chemical status, the valence states of the precipitated
manganese ions had state of Mn%*.

le Ref-Mn.
sample ret-ivin * The adsorption experiments with the

* Other calcium (Ca 2p, Ca 2s) lines from montmorillonite inorganically modified forms of

matrix were also used. The main aim of the detailed Mn montmorillonite confirmed a significant SR ptior i ORI M1 Mt composites was pH
2p line measurements were made at high resolution in the improvement of the adsorption properties of faendent and the .adsorption isotherms e ed that
630% 660,20 IindincAlE:y e the natural materials at adsorption of Cd(Il) the upta.ke of Cd(ll) ions could be described by the
after their modification by the manganese Langmuir model.
* The presence the Mn** in the manganese-modified sample oxides.

was confirmed.
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