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Improvement in emission properties of carbon nano dots by heteroatom doping

MORITA, Kotaro
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To improve the luminescent analytical sensing properties of carbon nano dots
(CNDs) we doped nitrogen and sulfur as heteroatoms in the organic compounds used as precursors in
the electric furnace hydrothermal synthesis of CNDs. Almost all of the CNDs obtained from various
amino acids showed an emission maximum wavelength at about 400 nm, and it was found that there were
marked differences in the synthetic yield and luminescence intensity depending on the composition of
the precursors. Upon closer examination of each CND, we succeessfully found a system that exhibits

a ratiometric luminescence response to the pH of the agueous solution and a system that exhibits a
luminescence recovery response to glutathione.



(carbon nano dot, CND)

CND
-COOH, -OH, -C=0
CND
CND
CND
Aem
CND
CND
CND
(GIn,Q), (Gly,E),
CND
g 10 mL
10 kDa) CND
(Hellma, 101-QS , 104-QS )
(
CND
CND
350 nm 370-400 nm
Q-CND
CND
CND

(CsH10N203, C; 41.09, H; 6.90, N; 19.17, O; 32.84)

400 nm

CND

CND

CND

CND

(Lys, K),

(Arg, A)

(60 mL)

CND
(

, FP-8300)
(QS, @ = 0.546, 0.5 M H2SO0q)

310-330 nm

(Serv S):

2004

0.2

"on-off-on"

(Asn, N),
(Thr, T)

(MWCO =

, V-570)

330-

CND



(CeH14N403, C; 41.37, H; 8.10, N; 32.16, O; 18.37) (C4HoN10s, C; 40.33, H;
7.62, N; 11.76, O; 40.29)

2 h, 250 °C CND
(C:HsNO,, C; 32.00, H; 6.71, N; 18.66, O; 42.63)
250 °C,2 h 200, 150 °C
16
270°C 250°C 150°C
CND 200 °C CND
4-16
CND
400 nm ( 250 °C) 450 nm (200 °C)
(mp = 240 °C) CoHsNO; (mp = 56-
59 °C) (mp = 118-120 °C)
CND (2h,250°C)
CND
CND
CND
CND
CND-
(GSH) GSH
Cu(ll) Cu(l)
Cu(l)
CND Cu(ll)
Cu(ll) CND GSH GSH
CND ("on" )
Cu(ll) Cu(l)-CND ("off"
Cu(ll) GSH Cu(l)-CND
Cu(l)-GSH CND
("on" )
CND 353 nm
CND Cu(ll)-CND 60 %
CND CND
Cu(l)-CND GSH
CND 20% GSH
Cu(l)-CND GSH-Cu(l)
CND
CND/Cu(I1)/GSH GSH

Cu(ll)-CND > Cu(l)-GSH
Cu(l)-GSH CND

GSH CND-Cu(l1)



K. Morita, H. Koiso, R. Kudo, N. Hirayama 13

An absorption spectrophotometer compatible paper-based thin-layer cuvette with an integrated 2021

pneumatic pump

Analytical Methods 4858-4863
DOl

10.1039/D1AY01138C

M. Toita, K. Morita, N. Hirayama 36

Mutual separation of Fe(ll) and Fe(ll1) using cyclohexane/water/ionic-liquid triphasic 2020

extraction system with 2,2 -bipyridine and tri-<i>n</i>-octylphosphine oxide

Analytical Sciences 1387-1391
DOl

10.2116/analsci.20P198

T. Takayanagi, S. lwasaki, K. Morita, N. Hirayama, H. Mizuguchi 41

Capillary electrophoretic characterization of carbon nanodots prepared from glutamic acid in an 2020

electric furnace

Chromatograhpy 103-107
DOl

10.15583/jpchrom.2020.010

T. Takayanagi, S. lwasaki, Y. Becchaku, S. Yabe, K. Morita, H. Mizuguchi, N. Hirayama 36

Capillary electrophoretic characterization of water-soluble carbon nanodots formed from 2020

glutamic acid and boric acid under microwave irradiation

Analytical Sciences 941-946

Dol
10.2116/analsci.19P484




T. Yamashita, Y. Nishiyama, K. Morita, H. Nagatani and H. Imura 36

Synergistic ion-pair extraction and separation of trivalent lanthanoid ions with 4- 2020

isopropyltropolone and 1,10-phenanthroline into o-dichlorobenzene

Analytical Sciences 479-484
DOl

10.2116/analsci.19P394

M. Toita, K. Morita and N. Hirayama 34

Formation of minimal third phase in ionic liquid extraction system with trioctylphosphine oxide 2018

and its possible application to extraction concentration

Analytical Sciences 1063-1065

Dol
10.2116/analsci .18C016

19 4 4

82

2022

2021

2022




69

2020

27

2020

80

2020

R. Nomaki, N. Hirayama and K. Morita

Electrochemical behavior of aminophenol isomers grafted on glassy carbon electrodes

Royal Society of Chemistry Tokyo International Conference 2019

2019




S. Yabe, N. Hirayama and K. Morita

Synthesis and Photoluminescent Properties of Carbon Nanodots Doped with Boron or Phosphorous from Mixed Precursors

4th Toho Univ.-GNU Joint Symposium on Advanced Chemical Science

2019

26

2019

CND

2019

2019

79

2019




2019

2019

68

2019

S. Yabe, N. Hirayama and K. Morita

Synthesis and Photoluminescent Properties of Carbon Nanodots Doped with Boron or Phosphorous from Mixed Precursors

4th Toho Univ.-GNU Joint Symposium on Advanced Chemical Science

2019

K. Morita, H. Kodama and N. Hirayama

Excitation Wavelength-Dependent Emission Properties of Carbon Nanodots for Ratiometric Photoluminescent pH Indicator

Royal Society of Chemistry Tokyo International Conference 2018

2018




M. Toita, K. Morita and N. Hirayama

Effect of Thiocyanate lon on Mutual Separation of Iron(ll) and Iron(l11) Using lonic Liquid Triphasic Extraction System

Royal Society of Chemistry Tokyo International Conference 2018

2018

12

2018

78

2018

12

2018




67

2018




