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Determination of Hg’>* Based on Gold Nanoparticle Colorimetry
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Abstract; Mercury ion concentration is one of the key parameters affecting water quality environment,
and a method for detecting mercury ion based on gold nanoparticle colorimetry was proposed. The gold
nanoparticle colloidal suspension modified by bismuth reagent —[I was used to detect mercury ion. The
mercury ion selectively coordinated with bismuth reagent — I , which made the gold nanoparticle colloidal
suspension anti agglomerate. There was a certain linear relationship between the concentration of mercury
ion and the absorbance of the solution, the linear range was 0.05 pg/L ~ 1 mg/L, and the relative
standard deviation was 1.98% ~ 3.52% . Under the experimental conditions, the characteristic
wavelengths extracted from successive projection algorithm were pretreated by Savitzky — Golay first
derivative. Through linear support vector machine regression model modeling and analysis, the model had
good self prediction ability and practical prediction ability. The correlation coefficient of the calibration
set was 0.968 5, the root mean square error of calibration set was 0.041 2 mg/L, the correlation
coefficient of the validation set was 0.960 O, and the root mean square error of validation set was
0.043 4 mg/L. Therefore, the method based on gold nanoparticle colorimetry can provide effective
support for improving the detection efficiency of mercury ion concentration.

Key words: mercury ion; gold nanoparticle; ultraviolet visible spectroscopy; successive projection

algorithm ; linear support vector machine regression model
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Fig.2  Gold nanoparticle colloidal suspension used

in experiment

FHI5 5 H - 3 OB L 40 0K s 1) e PR R 4
A UNIE 3 s o 9K gk 5 A B BROE | WORL 23 A
¥ 5)  KiAg 200 13 nm,

B3 gk ok 7 R VR B OB S B
Fig.3 Transmission electron microscopy of gold

nanoparticles

1.3.2  Pophsf) k£
AT R AR - 1T (CoH KN, S,) /E i 4l oKk
SRR MCrEF, B - 1 —Fh N T, B ik



384 & o Bl B ¥ iR

2020 4

B A0S 5T A RS E

R B S Rl SR D DA Srwiil el | =
SRR 15 40K 4 k0 T T 4~ e, TOAG 44 oK 42
R T AT R G A E ), B BN ok kL TR 1A
RV AT SR L A B 0l T (7 R g
w4 pros .

B4 oK R T I SR AR A 3B A L B2
Fig.4 Transmission electron microscopy of

aggregation state of gold nanoparticles
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in different buffer solutions
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Fig. 8 Absorption spectra of gold nanoparticles

at different reaction times
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Fig. 12 Prediction performance of linear support

vector machine regression
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