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Top-down approaches

Arc-discharge/
Electrochemical/
Physical ablation

large sized carbon precursors
(Graphene sheets or carbon nanotubes)

Graphene oxide fragments

Bottom-up approaches

Dehydration,
self-polymerization .
Small molecules szl
(Citric acid/amino acids/carbohydrates) Polyphenylene

* Pyrolysis
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’ Problems Control of the morphology and size distribution of CDs are the

principal challenges.

L o o o o o o o o e e e
. Structure, composition and photo-physics of CDs are not fully understood. N
{ « Carbon source and synthesis conditions are crucial criteria of fabrication I
|n « Unclear mechanism of CDs synthesis :
: - » Aggregation of the pyrolytic products, most of the bottom-up synthesis results in :
: | ' the mixture of CDs with different particle sizes and surface properties and thus I
I require chromatographic separation :
: « Tedious purification of C-dots i
\ - Excitation-dependent behavior — the broad size distribution of the prepared ,'
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Solution - si0,
b i
1 Snana/SBET=0'2 % u .\
Combination of a traditional preparation method of CDs P N
. . o .y . i 20 o S/ Sy =00% |
with pyrolysis of citric acid in a size- " o T* \\
g 0no o 7 o -
limiting reactor was used to overcome these difficulties o ’“ i,
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* Nanoreactor is the porous material | -
with high thermal resistance 15+ + - Si0,-NH,
- Nanoporous silica gel is a suitable 5 I 1
material due to monomodal pore o 10
size distribution varying in the @ 1.
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high thermal and chemical . .
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Si02.\H2. Solid support
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@ oty Realization

4,6,9, 11 nm

Elimination of '&l :, O = silica pore
silica support \,.!:‘ M :
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Washing with
—OH H,0 and NaHCO;
Dissolution in NaOH ——) NazSiO;
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Survey spectra
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Particle size. TEM
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TEM and HRTEM (in insets) images with the size distributiof
profiles of water extracted CDs (a, b) and CDs obtained by
dissolution of SiO,(4)-NH@CDs-240 (c, d) and SiO,(11)-

NH@CDs-600 (e, f).

(PN

r



9 Si02(11)-EDA@CDs-§056'e‘_ 100
5x10°*- '
| 175
1 4x10°*-
m 4
2 3x10°- 150 3
2 o 5
£ 2x10*
= | 125
1x10°
0- —0
2 4 6 8 14
pH
Samples = Q%%
Si0,(11)-EDA@CDs- 90
150-600
Si0,(11)-EDA@CDs- 18
180-600
SiO0,(6)-NH2@CDs - 365 nm UV-lamp
60 6.28 ( i
Si0,(11)-EDA cns-l@soo
Si0,(6)-NH2@CDs - 2(11) @

180 3.61



RETURN TO ISSUE <PREV  ARTICLE NEXT>

Excitation-Independent Blue-Emitting Carbon Dots from Mesoporous
Aminosilica Nanoreactor for Bioanalytical Application

Albina Mikhraliieva, Vladimir Zaitsev*, Yutao Xing, Horacio Coelho-Junior, and Rubem Luis Sommer

@ Cite this: ACS App!. Nano Mater 2020, 3, 4, 3652- Article Views Altmetric Citations Share Addto Export

3664
Publication Date: March 16, 2020 ~ 61 8 1 2 @ @

hitps:/fdoi.org/10.1021/acsanm.0c00363 LEARN ABOUT THESE METRICS
Copyright © 2020 American Chemical Society

RIGHTS & PERMISSIONS " Subscribed

HAND MATERIALS

ey

ACS Applied Nano
Materials

Nano Express

PAFPER - OFPEN ACCESS
Benefit of porous silica nanoreactor in preparation of
fluorescence carbon dots from citric acid

Albina Mikhralijeva® @ Viadimir Zaitsevl@, Ricardo Q Aucéliol, Henrigque B da Mottal and

Michael Nazarknvskyl@
FPublished 30 March 2020 = © 2020 The Author(s). Published by IOP Publishing Ltd

Mano Express, Volume 1, NMumber 1

1315 Total downloads

&

Turn on Mathlax

Share this article

Karazin National University

17




o Preparation of SiO,-GOQDS

1.H,S0,/H,PO, (180 ml:20 ml) GO ~ 5 SiO,(4)-NH,
- 2.KMnO, (9 g) Ultrason, 2h Lo D

* ~4,3.50°C, 12 h |
4.H,0, (30%, 20 ml)

5.Washing with H,O, HCI, EtOH
6.Vacuum-dry

Graphite
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Raman spectra 13C CP/MAS RMN, solid state
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Graphite
(12 mg)

Si0,(4)-
GOQDs

Carbon paste electrode (CPE)

CPE/SI/GOQD
. Ag/AgCI

Q Voltammetry - SIO,-GOQDSs

Dietilestilbestrol (DES)

HO CHs,
HyC OH HO

Sulfametoxazol (SMZ)

NH,
o. o N°
\S Z \
\S:NU\ )|\ )
H H,N" N
H2N /O
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Differential pulse voltammograms (DPV) Sulfametoxazol (SMZ) Trimetoprim (TMP)
pulse amplitude of 50 mV, e Hl
a pulse time of 50 ms, O\\sfﬁj\/\ )Nl\\
a step potential of 1 mV, O/ H H,N" N7
a scan rate of 10 mV s—! HaN — _O
150
51 Uy ® smz B%Ig%nv 1;':0va b | 955@ i)
500 ® TMP : : 1254
4009 400 I TMP
| 2 a0 = 1001 1175 mV
—~ 3004 = 400 =
< . — 754
\E, 100%
200 50 -
100 25 |
O- 0 . : . : . | . il i i
0 250 500 750 1000 1250 1500
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E (mV) vs Ag/AgClI < >

4.0, 8.0 e 20 ymol L' de SMZ 4.0 ymol L't de SMZ
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E (mV) vs Ag/AgCI




Differential pulse voltammograms (DPV)
pulse amplitude of 50 mV,

a pulse time of 50 ms,

a step potential of 1 mV,

a scan rate of 10 mV s-1

Analito:

Dietilestilbestrol (DES)

DSB
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200
. I DSB
. 1 o 410 mV
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140 < 120/
1 — 100]
< 120—_ 801
f. 100 - 0102 03 02 05
1 -1
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60 -
40 -
20 -
0 RS s

E (mV) vs Ag/AgClI
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700 800
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