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ABSTRACT

In this study, we present a simple, one-step method for functionalization of GQDs with gamma irradiation in the presence of amino acid L-cysteine as an S, N
heteroatom donor and isopropyl alcohol as a radical scavenger. The successful doping of S and N atoms was confirmed with FTIR spectroscopy while AFM and

DLS measurements showed an increase in particle diameter of modified GQDs. After gamma irradiation, the improvement in photoluminescence quantum yield
(QY) was noticable in all samples especially for sample irradiated with a dose of 25 kGy.

EXPERIMENTAL | CONCLUSION

The successful incorporation of S and N heteroatoms in GQD structure
was achieved by avoiding aggressive chemical reagents.

With S, N doping the analysis showed that the optical and morphological
properties of GQDs improved. One of the most significant improvements
IS In photoluminescence quantum yield which is several times higher
compared to unmodified GQDs.

In water dispersion of GQDs, synthesized electrochemically, we added 1
vol% isopropyl alcohol and 2 mass% of L-cysteine. The mixture was purged
with Ar gas for 15 minutes and then exposed to Co-60 nuclide as an
Irradiation source. The applied doses of gamma irradiation were: 25, 50 and
200 kGy. After irradiation, the samples were dialyzed for two days and
evaporated to dryness.
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RESULTS AND DISCUSSION
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Both AFM and DLS measurements were in a good correlation and ol — ——GQDseys200 =~ S”etc*_“”g vibrations. The Spe‘:tfa
indicated that gamma irradiation increased the layer separation and 1000 1500 2000 2500 3000 3500 4000 also indicated that the aromatic
overall particle diameter of GQDs. The average diameter ranged from 25 Wavenumber (e SUCLE @ QD e
nm up to around 30 nm for irradiated samples and for non-irradiated p- preserved after irradiation.
GQDs diameter was 20 nm.
2 | From both wraqha?ed and _non-_lrradlated PL spec_:tra_ of GQDs the
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