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Abstract: Thiourea (TU) , as a sulfur-containing organic compound, is widely used in industrial, agricultural,
and pharmaceutical fields. Although its acute toxicity is low, long-term exposure may pose high biological and health
risks, and it has been classified as a Group 3 carcinogen by the International Union for Research on Cancer. There-
fore, establishing a rapid and highly sensitive TU detection method is of great significance for environmental monitor-
ing and food safety. This study successfully synthesized zinc doped carbon dot nanomaterials (Zn CDs) using a one-
step hydrothermal method. This material can directly catalyze the conversion of colorless substrate 3,3",5, 5 -tetra-
methylbenzidine (TMB) to blue oxidation product (oxTMB) under xenon lamp irradiation, exhibiting excellent pho-
tocatalytic activity. Based on the absorbance and color changes induced by the inhibition of the photocatalytic reac-
tion by TU, a colorimetric method with a wide linear range and low detection limit was established. Meanwhile,
smartphone-based color recognition was employed for quantitative detection of TU. Finally, the proposed method was

applied to the determination of TU in real water samples, and the results demonstrated its good accuracy and feasibility.
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Fig.1 (a) Schematic diagram of Zn-CDs synthesis. (b)
Mechanism of colorimetric sensor based on Zn-CDs

for the detection of TU
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Tab. 1 Comparison of analytical performance of TU by different detection methods

o 77 1% ok a0l ¥ B far H R E P
YA A Cu0 20~100 wmol/L 0.53 pmol/L [36]
Ll A5 SR 2 (52 A1 -AT DL o3 e S B 1) Cu0 20~100 nmol/L 0. 89 wmol/L [36]
E2d I QLN 7S ZnO/Rutin 5. 0~900 pmol/L 20 wmol/L [37]
PG IR Au NPs/CDs 0. 05~1. 00 wmol/L 36. 2 nmol/L [38]
P2 53 Wk R 22 vk Nafion/Cu0/Zn0 0. 15~1. 20 mmol/L 23.03 pmol/L [39]
G AR %2 155 CeO,/Ni NPs 3.56~1 000 wmol/L 3.56 wmol/L [40]
T3 AR % Ag@A L RE - A i 0. 02~38. 7 mmol/L 12 pmol/L [41]
KA IR 1% HgO/Y,0,- A 17 B0 50~25 000 pmol/L. 2. 04 pmol/L. [42]
E2d I QLN S7S Au NPs/ERHOC R AW 10~940 wmol/L 3.3 pmol/L [43]
T Al s Ce0,/Cu O 2.5~80 pmol/L 1.9 pmol/L [4]
Lo A% R s (58800 WL 43 e FE ) Ce0,/Cu 0 10~250 pmol/L 6. 69 pmol/L [4]
L 0 4% 2% (2R A0 -1T L4 ot i ) Zn-CDs 10~4 000 nmol/L 7.0 nmol/L A T AE
L o A% e (AL AT Ak Zn-CDs 1~4 pmol/L 0.1 pmol/L AT AE
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Tab. 2  Analysis of TU content in actual water samples (UV-Vis spectrophotometry)

FE i I /(umol - 1L71) I 2 (B /(wmol - L7) I /% RSD/%
0.10 0. 099 99.0 1.61
FEITK 1.00 1.053 105.3 1.72
3.00 3.021 100.7 1.55
0.10 0.102 102.0 1.68
H kK 1.00 1.03 103.0 2.12
3.00 3. 160 105.3 1. 49
0.10 0. 109 109. 0 2.36
A& 17K 1.00 1.102 110.2 1.26
3.00 3.153 105. 1 1.98
0.10 0. 107 107.0 1.78
Tk K 1. 00 1. 099 109.9 1.99
3.00 3. 139 104. 6 2.34
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