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Determination of Heavy Metal Ions in Water by Terahertz
Time-Domain Spectroscopy
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Anhui 230026, China; 2. Department of Engineering Physics, Tsinghua University , Beijing 100083, China)

Abstract; Terahertz time-domain spectroscopy was used to collect time-domain data of solutions. After de-
noising and time-domain analysis, linear models were established for mercury, cadmium and copper ion solu-
tions at frequencies of 1.7 THz, 0.7 THz and 1.2 THz respectively, and the determination coefficients with the
best fitting effect were 0. 969, 0. 896 and 0. 932, respectively. The method detection limit were from 0. 001 mg/L to
0.002 mg/L, the RSD of 6 measurements of spiked blank samples was 2. 0%, and the recoveries were from
94.0% to 102%. Applying this method in monitoring practical water samples from two inlets of a sewage treat-
ment plant, mercury ion was not detected.
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Fig. 1 Internal structure diagram
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Fig. 2 Absorption coefficient spectrum of mercury solution
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Fig. 3 Absorption coefficient spectrum of cadmium solution
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Comparison of measurement accuracy between

two methods
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Hry /(g 1) WEEp/  defR  WEEp MR

(mg- L") /% /(mg-L7') /%

KETF  0.500 0. 468 93.6 0. 450 90.0

1.00 0.957 95.7 0.870 87.0

2.00 1.94 97.0 1.80 90.0

4.00 3.98 99.5 3.50 87.5

T 0.500 0. 463 9.6 0.420 84.0

1.00 0.922 92.2 0. 850 85.0

2.00 1.89 94.5 1.70 85.0

4.00 3.80 95.0 3.20 80.0

BT 25.0 20.6 82.4 22.6 90. 4

50. 0 46.4 92.8 44.7 89. 4

75.0 61.7 82.3 65.5 87.3

100 9. 4 9. 4 88.3 88.3

125 107 85.6 110 88.0

150 124 82.7 128 85.3

175 149 85.1 150 85.7

200 173 86.5 171 85.5
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