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Methanol is extremely toxic and exposure of methanol by inhalation or

ingestion may ultimately result in blurred vision, headache, dizziness and nausea.

Tragic human examples of methanol poisoning include: in 2009, 25 dead in

Indonesia after consuming fermented palm wine containing methanol; about 130

persons also died in India in 2011 linked to poisonous ethanol ingestion. The

development of a fast, efficient and low-cost methods for methanol quantification

and detection in mixtures of ethanol/methanol is, therefore, pertinent to ensure food

safety.

Based on the interaction of trihexyltetradecylphosphonium cation (P6,6,6,14)+

with the β-diketonate (1,1,1,2,2,3,3-heptafluoro-7,7-dimethyloctane-4,6-dionate -

FOD) of an Europium(III) complex, [P6,6,6,14][Eu(FOD)4], we present and discuss an

equilibrium reaction with NaOPhMe3 (Eq. 1) with pronounced solvent effect between

ethanol and methanol on Eu(III) luminescence.

Eq. 1. Solvent dependent

equilibrium with pronounced

solvent effect on Eu(III) emission.

A ratiometric method was used to calculate the ratio of the fluorescence

intensities by adding different amounts of methanol to Eq 1 in ethanol and correlate

the methanol concentration with the normalized intensity of the 5D0
7F0 transition,

Figure 3.
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Figure 3. Calibration curve

for methanol estimation in

ethanol/methanol mixtures.

χ molar fraction of methanol
in ethanol

The methanol-sensing studies showed that the resulting mixture of the reaction

between [P6,6,6,14][Eu(FOD)4] and NaOPhMe3 can be used as a sensitivity, highly

reproducible, fast and low-cost ratiometric method to determine the methanol

content in methanol/ethanol mixtures from as low as 15 % (w/w).

Highlight

A particular class of lamellar compounds are layered lanthanide hydroxides

(LLHs). Although research on LLHs has been mainly focused on optical properties,

the magnetic properties of these materials are also interesting. Indeed the field of

Ln-based single-molecule magnets (SMMs), is one of the hottest research areas in

Molecular Nanomagnetism. Nevertheless, the study of the magnetic properties of

LLHs still remains largely unexplored, with the exceptions of our recent

investigations in Dy layered compounds, belonging to the Ln8(OH)20Cl4·nH2O series

(Figure 1).

In this work, three LLHs, with the general formula Ln8(OH)20Cl4·nH2O (Ln =

Tb, Ho, Er), were prepared and magnetically characterized both as pure compounds

and diluted within a yttrium diamagnetic matrix, LYH:xLn, LYH:0.044Tb,

LYH:0.045Ho, and LYH:0.065Er.

Figure 1. Ln8(OH)20Cl4·nH2O unit cell viewed along the c axis (left) and the b axis (right). Ln

atoms are depicted as purple balls, hydroxyls as grey balls, water molecules as blue balls,

and chloride ions as green balls. The 8-fold dodecahedron and 9-fold monocapped square

antiprism are in light green and purple, respectively

Figure 2. Experimental data (symbols) and

theoretical simulation (lines) of the temperature

dependence of the magnetic susceptibility of the

LYH:xLn compounds.

As it can be observed in Figure 2, the χT

curves can be successfully reproduced by

using the Radial Effective Charge (REC)

model in the SIMPRE software package.

Figure 5. Plot of the temperature dependence

of the relaxation time, as
1

𝑛𝑅 𝜏
𝑣𝑠. 𝑇 for

Tb8(OH)20Cl4·6H2O.

The Raman process was the more adequate

to interpret the relaxation magnetic behavior

of the Ln8(OH)20Cl4·nH2O compounds

Highlight

These results highlight the presence of significant interactions between the Ln

centers, similarly to the previously reported LDyH. A clearer slow relaxation behavior

is observed in the LYH:xLn solid solutions. Semi-empirical calculations successfully

allowed to access the Ln electronic configurations and the respective contributions to

the slow relaxation behavior of these LLHs showing a diversity of magnetic behaviors.
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