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Figure S1. FTIR spectrum of pristine H-DND (0 min; black) dispersed in ethanol and the
final yellow solution obtained after 60 min of H-DND irradiation in ethanol (orange).

Figure S1 shows FTIR spectrum of the pristine H-DNDs dispersed and deposited
from ethanol (black) and the spectrum of the yellow solution obtained after 60 min of H-
DND irradiation. Spectral features of the pristine H-DNDs are very similar to the sample
prepared from water, for detailed assignment see the main text. The spectrum of the 60
min sample is different. According to Jang et al. [1] the final yellow solution contain
polyyne molecules. The spectral features in the FTIR spectrum indeed confirm the pres-
ence of triple C=C bonds (= 2200 cm™) and =C-H alkynes (= 3280 cm™) which might cor-
respond to polyynes. Nevertheless, another chemical bonds (-C-H, C=0,*OH) are also
present.

Figure S2 shows HRTEM image of the 40 min sample after its purification by air an-
nealing at 450 °C for 300 min. In correlation with the Raman spectrum (Figure 6e in the
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main text), the HRTEM imaging shows typical DND structure, i.e. defective (twins, stack-
ing faults) diamond nanocrystals with dimensions in the 2-8 nm range.

Figure S2. HRTEM image of 40 min sample after its purification by air annealing at 450 °C for 300 min.

We made another set of experiments under the same experimental conditions as in
the work of Xiao et al. [2] in order to reproduce the reversible OLC-ND transformation.
We dispersed 3 mg of DND powder (New metals and chemicals, Japan) in 10 ml of ethanol
by a 1h sonication (Hielscher, UP 200 s) working at 100% amplitude and 50% on/off pe-
riod. This resulted in good dispersion of the DND powder in ethanol and formation of a
greyish colloidal dispersion. Then, the dispersion was irradiated in the same manner as
described in the main paper (532 nm, 10 ns pulse width, 10 Hz repetition rate, pulse power
of 150 mJ), only the laser beam was focused down to 1 nm to reach the same fluence of 20
J/cm? as in the work of Xiao at al [2].

The photograph in the upper part of Figure S3 shows the pristine, non-irradiated
sample (0 min) and the samples irradiated for 8, and 24 min. The same evolution from
greyish colloid (0 min) across a black-colored (8 min) up to yellow-colored sample (24
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min) has been observed as in the main article as well as in the previous works [1,2]. The
Raman spectra of the corresponding samples are shown in the lower part of the Figure S3.
Again, gradual transformation of DNDs into a graphitic material is observed and no re-
versible transformation of OLC structures back to ND has been detected. To obtain the
same visual appearance of the samples as in the work of Xiao at al [2] the irradiation time
had to be shorter, i.e. the transformation rate was obviously higher in our case. This indi-
cates that it is the transformation rate which is quite sensitive to the experimental param-
eters such as the laser beam parameters as well as concentration and total mass of the
irradiated DNDs. On the other hand, our results as well previous results of Jang et al.[1]
show that the quality of the obtained material is rather insensitive to the variation of the
experimental conditions.

Pristine DNDs; 0 min
—— Black solution deposit; 8 min
Yellow solution deposit; 24 min
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Figure S3. Photographs of the pristine (0 min), and laser-irradiated (8 min, 24 min) sam-
ples (upper part). Corresponding Raman spectra of the pristine (grey) and laser-irradi-
ated samples (8 min; black, 24 min; yellow).
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