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In this work, we report X-Ray Diffraction (XRD) and Energy Dispersive X-Ray 
Spectroscopy (EDS) measurements to investigate the confined cation exchange process 
in saline aqueous suspensions of a synthetic clay mineral from Lithium-Fluorohectorite 
(Li-Fh) to Nickel-Fluorohectorite (Ni-Fh) as illustrated in Fig. 1 (a) and (b), as well as 
the reverse process from Ni-Fh to Li-Fh (Fig. 1 (c) and (d)) and also from Li-Fh to 
Sodium-Fluorohectorite (Na-Fh). The process consisted of mixing Li-Fh and salt 
NiCl26(H2O) to replace Li+ with Ni2+ in the interlayer space and NaCl to exchange Li+ 
with Na+ in aqueous solution for two different pH values. The d001 of the samples at 
different times show that the interlayer space is of the same order of magnitude as 
traditional Ni-Fh, for which the exchange process was performed on the time-scale of 
months. The dynamics of the cation exchange to investigate if the Ni- or Li-Fh is observed 
at pH = 2 (Fig. 2 (a)) and pH = 7 (Fig. 2 (b)). The results show that the transitions from 
Li+ to a larger cation like Na+ and Ni2+ is faster than 5 minutes (Fig. 2 (c)). This was 
confirmed by EDS measurements. However, for the reverse path, from the traditional Ni-
Fh (q001 = 4.326 ± 0.002 nm-1) to Li-Fh (q001 = 4.327 ± 0.001 nm-1), the change in the d001 
was not observed during the same time scale, as illustrated in Fig. 1 (d), suggesting that 
the d001 will only decrease after most of the Ni2+ leave the interlayer space. 

 
Fig. 1. Representation of (a) cation exchange from original Li-Fh to Ni-Fh. (b) Only few Ni2+ are necessary 
to change the interlayer space of the sample to one similar to Ni-Fh. (c) Cation exchange from the traditional 
Ni-Fh to Li-Fh. (d) The observed interlayer space after 5 minutes is similar to Ni-Fh. 
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Fig. 2. Powder samples extracted of a water solution of original Li-Fh and NiCl2.6(H2O) collected at 
different times after initial preparation for: a) pH = 2 and b) pH = 7. c) Powder sample extracted of a water 
solution of traditional Ni-Fh and LiCl collected 5 minutes after initial preparation at pH = 2. 
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