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Both nanodiamonds(NDs)and carbondots (CDs)exhibit surfacephotoluminescence
(PL). In combination with their properties such as biocompatibility and high
dispersibility, stable photoluminesce provide carbon nanoparticles with broad
prospects for their use in biomedicine. However, to successfullycontrol the
photoluminescenceof nanoparticles,it is necessaryto know the mechanismsof their
surfacePL. It is known that the surfacephotoluminescenceof both NDs[1] and CDs
[2] is causedby trap levelscreatedby surfacegroups. Moreover,in publications[3,4],
a hypothesiswas put forward that the regions of sp2-hybridized carbon on the
diamond surface, an analog of carbon dots, is the main source of NDs’surface
photoluminescence. Thishypothesisimpliesthat the photoluminescencemechanisms
of NDsandCDsare common,and,asa result, the effectsof externalfactorson PLof
both typesof carbonnanoparticlesmustbe the sameaswell.

In this work, we investigated the similarity of the nature of the surface

photoluminescenceof oxydized NDs and CDs. For this purpose, we studied the

changesin their photoluminescencepropertieswith a changein the pHvaluesof the

environment. pHwaschangedby the additionof NaOHor HClin the suspensions.
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CDs Synthesis
Size 

at neutral pH
NDs Synthesis

Size 
at neutral pH

CD1
Hummers’ 
method

5 nm DND
Detonation, acids and 420°C

on air purification
9-11 nm

CD2
Hummers’ 
method

5 nm CDDND
Detonation, 

acids purification
5-6 nm

CD3
Hummers’ 
method

0.3-0.6 mkm MND
CVDdiamond milling, 

HClO4 purification
18-22 nm
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Å Surface photoluminescence of both NDs and CDs depends significantly on pH.
Å These dependencies are different for different nanoparticles.
Å Mane of the PL changes corresponds well to the protonation/deprotonation 

of oxygen-containing groups. pKavalues of –COOH groups are abought 3-5, 
of –OH groups are 9-12.

Å PL intensity of CDs in the first place reacts to the changes to the ion strength of the 
suspensions.

Å PL of both CDs and NDs consists of photoluminescence from a number of fluorophores 
with different excitation/emission maxima.

Å PL changes of CDs and NDs can be largely the same, as in the case of MND and CD1. 

Thus, the fluorophores of NDs and CDs are varied between different oxidized carbon nanoparticles, however their possible forms for NDs and CDs are strongly correlate if not the same. 

CD1 0.05 g/L CD2 0.05 g/L CD3 0.05 g/L
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PL intensities of all samples 
were normalized for the area 
of Raman water band, and 
then to the PL intensity value 
of the sample without any 
acids/bases.

DND 2 g/LCDDND 0.1 g/L MND 0.5 g/L
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