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RGB Array Fluorescent Sensing Technology for the Detection of
Multiple Heavy Metal lons in Plateau Lakes

Luyao Ma, Junfu Zhang, Yitong Chen, Tong Yang *
College of Chemical and Chemical Engineering, Yunnan Normal University, Kunming 650500, China.

Abstract: As we all know, heavy metal ions are difficult to degrade in nature, and a certain amount of heavy metal
ions will be enriched in living organisms, which seriously threatens the health of life. Yunnan Province has abundant
freshwater resources in plateau lakes. The research on heavy metal pollution in plateau lakes is conducive to in-depth
understanding of the current situation of heavy metal pollution in plateau lakes, which can provide a basis for its
comprehensive control. Fluorescent nanoprobes exhibit advantages such as high sensitivity, good selectivity and
simple operation in the detection of heavy metal ions. Three nanomaterials with different fluorescence-emission
including carbon dots (CDs, blue), quantum dots (CdTe QDs, green), and gold nanoclusters (Au NCs, red) were
successfully synthesized. Then, the above three fluorescent nanoprobes and the mixed ratiometric probes of CDs and
Au NCs were added into the 96-well plate to form a 5 x 12 array which was used to detect Pb?*, Cu?* and Hg?* in the
plateau lake water sample based on the fluorescence quenching and ratiometric fluorescence. In addition, the RGB
values of the above solution in 96-well plate were recorded by APP-Colorimeter X in smartphone under the ultraviolet
lamp. This proposed method exhibited superior testing performances toward Pb?*, Cu?* and Hg?*, including portability,
high-throughout, sensitivity, good visual effect, miniaturization, and small volume. Finally, this newly created
experiment can solve the shortage problems of experimental instruments in some universities, boring undergraduate
experiments, and derailment with the frontier of scientific research, which can facilitate the development of
comprehensive experiments in universities.
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WERERIFEMEIRR, HRARER = 09902, KHRAN3.1 umol- L1, & M /K IR 5T & A AE U4
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WEID. 1EfR, TE96FLIR 5 4-5HF bb 2 5 il 7 Hl AT MPb> . He? if, B &8 B 1K
FERIBEIN, B/RAA 5 B RS A m e ss, X EBERIREE, NSRS, Po> AIHg> 7l ik
Pt e T CDs M1 Au NCs. FH B/RAE X C(Po*)7E K, 15 2k [a] )3 5 B2, 2% 4§ 2.0-800
umol- L™, MK ARKR? = 0.9942, KR ~0.02 pmol- L™, (KT b /KIFEL B EARHE0.] mg-L™' (R
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0.9967, £iHFR>40.004 pmol-L7!, KT HuFR KFAEL R EA4RHE!Y 0.001 mg-L™' (R10.00499 pmol-L™),
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Wi B A 7V A e 1) R B P AR A B, U AT S B PR KA PO Hg Al

SEERI: ORI G REBUEMC, RN HRC, REER, FREZ: HRAW
ORI AN A SR BP0 H, RIS A RIFIN S IRIER R Ak, 1E
Ja B2 BR N R A, A vk F R 08 6 CdTe QDsRAG M Cu?™, I F bk 2 2 ) 4R &1 46 I Pb2* 1
Hg*".

A SEIG A IR AT TS B RS, BT AE SRERZEQGe, n = TFI3EANG T
TR, RISTUPACHIbRE, of R FSEIR A RIFRHEM 2 . WNR3FTR, ABEFW K E| B ER AL
AN &8 BT AN, X B R R R b AR RS N (R 4 B I R PR, B ARSI A
AR HI IR, R . EE ARG I 77 A ARG H BRI T R /K PR B o A v

K3 FHEERER

Hor e 5 2R Y6 BBl (umol- L") FHIR R HL £ H PR (umol-L7") FrfE(umol-L ")
Pb>* (B 4T 2.0-1000 R*=10.9966 7.8 0.48
Cu (B R4 10.0-100 R*=0.9902 3.1 15.6
Hg?" (3R 5%) 30.0-80.0 R*=0.9655 21.3 0.005
Pb>* (R HT) 2.0-800 R*=0.9942 0.02 0.48
Hg?" (WK 5) 0.8-45.0 R*=10.9967 0.004 0.005

3.4 =R SEBRAKRE A

A S5 3 FH v I VA ZKORE (LA & SR v KRR ey, SR WSO A 19 7 925 SR IR KR v L 4 R
B FCu®. Pb*. Hg? MIME, WEAFR, HEC> KB HRIE2.0%-106.1%2 7], 15 F|Pb>* ][]
R AE96.6%—106.3% 2 [7], Hg? i [0l U FAE105.8%—108.5%2 8] o« [0l R B FE90%—110% 2 8], %
BR 12 S 56 5 ¥ S R PR S FH 7 THD RTAT

#4 BELREYEF Cu*t. Pb*. Hg TERRIEAKRE i) [F i 52T

LRI ARES KA R R IR (pmol- L) FHEIKSE (n =3, pumolL™")  RSD (%) [ (%)

B S A CdTe QDs Cu?* 20.00 18.40 £ 0.20 1.10 92.00
40.00 42.43+£0.19 0.45 106.1

BRI CDs/Au NCs Pb>* 25.00 24.15+0.20 0.83 96.60
50.00 53.15+0.46 0.87 106.3

Au NCs/CDs Hg* 25.00 27.13+0.30 1.10 108.5

45.00 47.60 +0.71 1.50 105.8

4 255

ARSI A [R]98  SF B =R KB RL SR SEBLX PB? . Cu?t. Hg? BRIl . 7E 2R 96 LR
B, 3T FHLAPP——Colorimeter X3z HUZ W IRGBAE , #4215 41 21 v i A I B2 4 @ 3 P
%, FERHFIE S EIH KA E SR T

ARSI B — 2 MAH M E R T, 5INFEREA N A R R, B AT R O AR AR
M, BB B AR B ARG BRI R AR 5 [FII A SLI6 V) A 22 S0 00 20 S b, 3 Ko it
. MBS, MR EEZ A ZgER, RS AN 2 R XS S5 A . 1E
N F B AR A SR T R JTH, AT AR SR IR A B A . AR SEIO A . SR AT IR
HE RSB D 1)
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