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New microwave synthesis of temperature sensitive carbon dots

WANG Du-Liu, MA Rong , YANG Jian-Dong , YAN Xiang , WU Sheng-Ping , ZHANG Shao-Fei
(Longnan Normal College, Chengxian 742500, China)

Abstract; The carbon dots solution was prepared by the microwave method using citric acid and polyethylene
glycol 200 as raw materials, which was characterized by laser dynamic light scattering, XRD, UV, TEM and
fluorescence spectrophotometer. The experimental results show that the carbon dots produced are approximate
spherical with better dispersity and without reunion phenomenon, and their sizes are about 5 nm. At the opti-
mum excitation wavelength of 363 nm, the emission wavelength is 418 nm. With the increase of temperature,
the emission peak position of the carbon dots solution does not move, but the intensity of fluorescence
declines significantly. There is a good linear relationship between the fluorescence intensity and tempera-
ture, R*=0. 9895. The carbon dots sensitive to temperature are expected to be used in some devices of
fluorescent material of displaying and the measurement of surface temperature.
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Fig. 1 The experimental process of citric acid syn-
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Fig. 2 The preparation of carbon dots solution; (a)

before microwave irradiation; (b) after mi-
crowave irradiation; (c) under the UV lamp
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Fig. 3 Ultraviolet and Fluorescence spectrum image
of the carbon dots
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Fig. 4 TEM images (a) and dynamic laser scat-
tering images of the carbon dots (b)
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Fig. 5 IR spectrum image of the carbon dots
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Fig. 6 XRD images of the carbon dots (a) and a-
morphous carbon (b)
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Fig. 7 Fluorescence intensity changes in different

temperatures
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and the fluorescence intensity
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