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1. Material and Methods 

1.1. Characterization 

1.1.1. Fourier Transform Infrared Spectroscopy 

The infrared spectra were obtained on a Nicolet 6700 Fourier Transform Infrared 

(FTIR) spectrometer from Thermo Scientific™. IR (Infrared spectroscopy) source (wolfram 

wire), KBr beam splitter, and DTGS (Detector for Fourier Transform Spectroscopy) detec-

tor was used for measurement in the middle IR region (MIR 4000–400 cm−1). MIR (mid-

infrared spectroscopy) transmission spectra were collected using the KBr pellet press tech-

nique (0.5–1 mg of sample homogenized with 200 mg KBr). The pellets were heated over-

night at 140 °C to minimize the content of adsorbed water. For each sample, 128 scans with 

a resolution of 4 cm−1 were recorded. 

2. Results and Discussion 

2.1. Fourier Transform Infrared Spectroscopy  

The FTIR spectra of both unmodified and modified versions of kaolin and talc were 

studied as a supplementary method to XRD. The samples of kaolin revealed four well 

resolved kaolinite absorption bands in the OH stretching region of 3696–3619 cm−1 and 

two OH-bending bands at 914 cm−1 corresponded to inner hydroxyl groups and at 938 

cm−1 to vibrations of surface OH groups (Figure S1). The three higher frequency bands 

were assigned to the outer hydroxyls and band at ~3619 cm−1 was attributed to the vibra-

tion of inner surface hydroxyls [1]. The region between 1032–1008 cm−1 was assigned to 

antisymmetric in plane Si–O–Si stretching vibrations, the band at 1113 cm−1 related to in-

phase stretching of apical Si–O bonds of the kaolinite, while the perpendicular Si–O bend-

ing mode was attributed to 793, 755, and ~696 cm−1 vibration bands [2,3]. The absorption 

bands due to Si–O–Al, Si–O–Si, and Si–O deformations were present at 538, 469, and 429 

cm−1 [3]. 

In the spectra of talc samples (Figure S2) the sharp bands at 3676 cm−1 and at 669 cm−1 

corresponded to stretching and bending of Mg3OH units overlapped with a weak shoul-

der at ~690 cm−1 assigned to Si–O perpendicular vibrations. Two broad weak bands lo-

cated at ~3338 cm−1 and ~3446 cm−1 were not associated with the talc nor the kaolinite 

structure, but came from vibrational modes of weakly bound water on the surface [2,4]. 

The spectrum of talc showed a very weak band at 3660 cm−1 due to the presence of iron, 

which relates to the Mg2Fe2+OH stretching mode. The Si–O in plane stretching mode oc-

curred at ~1018 cm−1 with a very weak shoulder at ~1045 cm−1 assigned to the perpendic-

ular Si–O stretching mode, appearing for talc with a very low iron content. The absorption 

bands at 534 cm−1 related to perpendicular Mg–O vibration, at 466 cm−1 to translation vi-

bration of the OH groups, and at 450 cm−1 to the Si–O–Si bending vibration, respectively 

[2]. No significant differences were found between the examined FTIR spectra of modified 

and non-modified clay minerals. 
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Figure S1. Fourier transform infrared (FTIR) spectra diagram of the K, CuK, and ZnK powder 

samples. 

 

Figure S2. FTIR spectra diagram of T, CuT, and ZnT powder samples. 

3. Conclusions 

The FTIR spectra diagrams indicated no substantial structural change after the en-

richment process. 
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