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Material: isostatic graphite 

 
Figure S1: 3D porous structure of the used isostatic graphite, characterized by a µ-CT (SkyScan 1272). 
The black color represents the pores and gray color the graphite particles.  
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Prove of liquid carbons 
 

 
Figure S2a: Whirling like structure in zone 1, indicating the liquid state of carbon; 3 mJ pulse energy 
and 1 second irradiation time; from pristine graphite; zone 1 
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Figure S2b: SEM image center of a crater, showing whirling like structure and some interference 
pattern; 3 mJ laser pulse energy and 10 seconds irradiation time; from pristine graphite; from pristine 
graphite; zone 1. 
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Figure S2c: Whirling like structure in zone 1, indicating the liquid state of carbon; 24 mJ pulse energy 
and 1 second irradiation time; from pristine graphite; zone 1 
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Figure S3a: 9 mJ, 10 seconds irradiation time; from pristine graphite; from zone 1 (right) to zone 3 
(left) 
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Figure S3b: 24 mJ, 10 seconds irradiation time; pristine graphite; from zone 1 (right) to zone 4 (left) 
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Figure S4 TEM image of the Carbon Fragments gathered on a TEM-Carbon-grid from the Zone 4 of a 
graphite target ablated  

 

 

 

 

 

Confocal micro Raman measurements:  
The ablated surface, especially the zone 3, were analyzed using a confocal micro-Raman spectrometer 
LabRam from Horiba Jobin Yvon GmbH , employing an excitation laser with a wavelength of 
632.819 nm, and the spectra were acquired with a 100X objective at a laser power of 0.1  mW. 
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Figure S5a: Raman spectrum, zone 3, irradiation time 10 seconds with 16 mJ pulse energy; on 
pristine graphite. The signals of graphite peaks are quite weak in comparison to none irradiated 
graphite. The big halo between 1000 and 2000 cm-1 indicates, most of the materials in zone 3 are 
amorphous carbon or of some thermally decomposed graphite. A confocal raman microscope of the 
Yvo type, with a laser beam size 2 µm was used. 

 
 

 
Figure S5b: Raman spectrum of deposits gathered onto a TEM-carbon-grid (red) and of the carbon-
grid (blue). Some decomposition product from fullerene like materials could be supposed, which is in 
accordance to the MALDI-TOP results. Zone 4. Correspond to the TEM image in Figure S4 

 

 

 

 

 

MALDI-TOF investigation 
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Figure S6: MALDI-TOF spectra: deposited carbon fragments found in zone 4; pristine graphite, 16 
mJ (above) and 24 mJ (below) pulse laser and 3 minutes irradiation time; Ablation without presence 
of a liquid medium. 
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Figure S7: MALDI-TOF spectra of the water after laser irradiation. Ablation with liquid medium 
water. 
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Figure S8: MALDI-TOF spectra of toluene after laser irradiation; Ablation with liquid medium 
toluene. 
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Proposed chemical composition 

3mJ laser energy and a 7 second irradiation time bromine intercalated graphite 

 
Figure S9: SEM images of the different areas of zone 2 obtained when the graphite target was 
intercalated with bromine. Bromine treated graphite. Zone 2. 

 

 

 
Figure S10: High magnification SEM image of the exfoliated graphite structure generated by ablation 
under toluene liquid medium; zone 3; 24 mJ pulse energy and 1 minute irradiation time. 
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Figure S11: XRD of the sample ablated graphite was peeled by a Tesa-film and the carbon sticking to 
the film was measured by XRD. Dry ablated with 24 mJ energy and 1 min irradiation time. 
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Figure S12: Low magnification SEM image of the crater generated by ablation under water liquid 
medium; zone 3; 24 mJ pulse energy and 1-minute irradiation time. 


