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SI-1: Infrared spectroscopy of talc 

Infrared (IR) spectra are recorded in transmission mode in the 4000-370 cm-1 energy range with a 

Bruker Tensor 27 FT-IR spectrophotometer. 1% of sample is pelletized in KBr. All the spectra are 

collected with a 4 cm-1 resolution from 100 scans. The data are analysed using the OPUS software. 

The background is obtained by measuring the spectrum of a pure KBr pellet and subtracted in all 

cases. 

The infrared bands are identified by comparison with literature data.1-6 The different vibrational 

modes together with their assignments are given in Table S1.  

Wavenumber (cm
-1

) Vibrational mode  

3677 isolated MgO-H stretching  
1000-1200 Si-O-Si assymetric stretching  
805 Si-O-Si symmetric stretching   
530-700 Mg-OH stretching  
420-470 Si-O-Si bending  

 

 

Table S1. IR bands (position, assignment) detected in talc. 
 

Figure S1 presents the IR spectrum of synthetic and natural talc. In the case of talc, only structural 

hydroxyl groups are present. No water molecules are detected in the sample, in agreement with TGA 

measurements. 
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Figure S1. IR spectrum of synthetic talc (─) and natural talc (─) measured by transmission. Vibrational 
bands of water are not detected. The band at 2350 cm-1 corresponds to CO2 present in the 
atmosphere of the spectrometer. Both synthetic and natural talc have the same IR spectrum. The 
spectrum of natural talc has been shifted for convenience. 
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SI-2: Thermogravimetric Analysis (TGA) of talc 

Thermogravimetric Analysis (TGA) measurements are performed with a Mettler-Toledo TGA/DSC 1 

analyzer. The samples (approximately 20 mg) are placed in an alumina crucible of 70 µL and heated 

from 25 to 900 °C at a heat flow of 10 °C.min-1 under a dinitrogen flux of 50 mL min-1 and then cooled 

to room temperature. The data are analyzed using the STARe software.  

Figure S2 evidences that water is not detected. The ATG curve is modified neither by the relative 

humidity (not shown here) nor by irradiation. The same results are obtained for both synthetic and 

natural talc. This is consistent with the non-swelling character of talc. 
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Figure S2. TGA analysis for synthetic talc equilibrated at a 3% relative humidity. No dehydration 
feature (around 100°C) is observed indicating that the water weight percentage remains equal to 0 
%.  
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SI-3: X-Ray Diffraction (XRD) of talc 

Powder X-ray patterns are collected on a Bruker D8 Advance diffractometer. The X-ray diffraction 

setup is equipped with a grazing parabolic Göbel mirror and a Cu emitter (λCuKα = 1.541 Å, 

40 kV/40 mA). The diffracted beam is collected by a Vantek detector which is a position sensitive 

detector. The d001 value obtained for both talcs is 9.43 ± 0.02 Å which proves that there is no water 

layer in the interlayer space.1-5  

5 10 15 20 25 30

0

200

400

600

800

 

 

(020)

(003)

(002)

In
te
n
s
it
y

2θ θ θ θ (°)

(001)

 

Figure S3. XRD pattern of the synthetic talc sample. 

The diffraction patterns of both talc samples are given in Figure S4. The relative intensities of the 

(001)/(002)/(003) reflections are the same for the natural and synthetic talc. The widths of the 

reflections for the synthetic sample are larger than for the natural sample, which corresponds to 

smaller Coherent Diffraction Domains (CDD) and which is also in line with smaller particles observed 

by SEM for synthetic talc as compared to natural talc. There is also a preferred mean particle 

orientation, as the (020) reflection has the same intensity for both talc samples contrary to the other 

reflections which are higher for natural talc than for the synthetic sample.   

 

Figure S4. Diffraction diagrams of synthetic (─) and natural talc (─). Both diagrams were recorded 
under the same experimental conditions.  
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SI-4: H2 Radiolytic yield (GH2) of irradiated talc as a function of the relative 

humidity 
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Figure S5. H2 radiolytic yields as a function of the relative humidity for synthetic and natural talc. The 
value obtained in bulk water is given as a reference (4.5 x 10-8 mol.J-1). The H2 radiolytic yield does 
not depend on the relative humidity. 
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SI-5: Evolution of the EPR signal as a function of the dose for synthetic talc (at 

298 K) 
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Figure S6. EPR Spectrum of �● radical in synthetic talc irradiated at different doses: black line 7.5 
kGy, red line 15 kGy and blue line 22.5 kGy. 
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Figure S7. Evolution of the normalized intensity (according to the weight of each sample) of the �● 
signal in synthetic talc as a function of the dose and the corresponding linear fit. The slope of the line 
is (4.0 ± 0.4) x 10-5 Gy-1. 
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Figure S8. Evolution of the intensity (normalized with respect to the weight and volume of the 
sample) of each EPR defect as function of the dose and the corresponding fit ( y=a*x or y=c*(1-exp(-
d*x)) ): black squares (�) corresponds to g = 2.046, red dots (●) to g = 2.036, blue triangle (▲) to g = 
2.010, dark cyan reverse triangle (▼) gsuperposition and purple stars (�) to g = 1.996. The fit parameters 
are the following: for g = 2.046, a = 0.00259; for g = 2.036, c = 0.179 and d = 0.072; for g = 2.010, c = 
0.130 and d = 0.08; for gsuperposition, c = 0.089 and d = 0.063; and for g = 1.996, c = 0.048 and d = 0.0101. 

The amount of trapped	�● atoms in the talc structure is linear with the dose in the dose range 

studied (1-25 kGy) (Figure S7). It is not the case for the other defects (Figure S8). Therefore, we chose 

the 15 kGy dose for the EPR experiments.  
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SI-6: Evolution of the EPR signal as a function of the microwave power for 

synthetic talc 
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Figure S9. EPR spectra of synthetic talc irradiated at 15 kGy and recorded at 298 K as a function of 
the microwave power for a) the left side component of the �●

	signal and b) the defects signal. 

The �●
	signal and the defects signal present an opposite behavior with the microwave power: the 

defects signal increases with the microwave power whereas the �● signal decreases. There is no 

difference between the different parts of defects signal, making this microwave study useless for the 

defects identification. All EPR experiments were thus performed with a microwave power of 1 mW 

for which the �● signal is the strongest and the defects signal is strong enough to be analyzed. 

Therefore, the choice of the 15 kGy dose and of the 1 mW microwave power was found to be a good 

compromise for the EPR measurements. 


