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Although water is the most studied liquid, the causes of the singularities of most of its properties are
not known yet. For instance, the variation of hydrogen bonds characteristics with temperature causes
the alteration of the order of water molecules. Consequently, water’s properties show anomalous
temperature dependencies.

Causes, effects, and influential factors of two of the anomalies of water have been investigated
through their effect on the temperature dependence of the luminescence of Eu3* ions, as these ions
are excellent sensors of structure changes at the molecular scale.!*> Moreover, as water is the solvent

used for the development of nanomaterials applications in biomedicine, attention has been paid to
the effect of water anomalies on nanoparticles.*>

) B .
- X - - X
i’\ \ L 4 ) |,\ \
AN \ AN \ 1\ y
1 ’, ———— ! I b___—q I = 9
: v n 1 @ ¥ . 71
N | — I 7 /%1 — (KA A
1/ Il 1 X s r Y 1,/ 'I \
!‘ ey " Contraction ¢ N /e Expansion " vy "
o \ II 7 ~\~\ 1.27 o \\ ,I PR
Sso i -, s 4 Ssk i ,
T<4°C =4°C >4 °C
>
Temperature

Figure. Variation of hydrogen bonds distance with temperature around the density anomaly temperature.?
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