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Fig. S1 Removal of SiO, from the OND, ATR-IR spectra of: OND before HF/NH,F treatment (black) and after the

treatment (red).
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Fig. S2 Removal of SiO, from the OND XPS spectra of: OND before HF/NH,F treatment (black), after treatment
(red).
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Fig. S3 Raman spectra observation of degraphitisation and modification a) Duration time dependence for
treatment of GND in air atmosphere at 590 °C; b) temperature dependence for treatment of GND in air
atmosphere with a duration time of 24 hours; c) Nitrogen termination of OND in NH3- atmosphere at different

temperatures with a duration time of 5 h.
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Fig. S4 HRTEM image of NND samples a) prepared 700 °C,7h; b) 600 °C 5 h).

Fig. S5 Representative results of a Kaisertest for NND prepared a 700 °C for 5 h: left: NND sample in water,

middle: positive probe using alanine; right: positive result of NND.
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Fig. S6 pH-value dependent measurements of the Z-potential of HND (black) and treated GND sample treated
with hydrogen at 700 °C for 5 hours (red).
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Fig. S7 Process control of hydrogen and nitrogen termination starting from OND by XPS measurements a)
atomic oxygen content of HND as a function of the duration in hydrogen atmosphere at 700 °C; b) atomic
nitrogen content of NND as a function of the duration in ammonia atmosphere at 700 °C; c) Atomic oxygen

content as a function of the reaction temperature in hydrogen atmosphere; d) atomic nitrogen and oxygen
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content of NND as a function of the reaction temperature in ammonia atmosphere.
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Fig. S8 Fluorescence properties of OND a) Fluorescence spectra of GND upon photoexcitation at 532 nm. The
origin of the fluorescence is the non-diamond carbon; b) fluorescence spectra of OND upon excitation at
532 nm, the spectra shape is typical for NV°-, NV- -center with zero phonon lines at 575 nm and 639 nm; c)
Fluorescence lifetime image (30 um x 30 um) of OND upon excitation at 513 nm; d) lifetime histogram

determined from figure S7c.
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Fig. S9 Reactor for gas phase — solid phase reactor for hydrogen (C-H), oxygen and nitrogen
termination (-NH2). Upper panel: open reactor; lower panel: reactor in operation with tight gas

connections.
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