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Development of Rapid Heavy Metal Detection Instrument in Site

Based on Screen Printed Sensor Technique
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Abstract : Rapid heavy metal detector in site based on screen printing sensing technology with the principle of differential
potential dissolution can be applied to the rapid detection of heavy metal lead in water samples, soil ,food and agricultural
products. The small-sized easy-to-carry instrument has the advantages of fast detection speed, high sensitivity, easy
operation and low sample consumption. The results show that the relative standard deviation( RSD)is less than 2% and
their coveries are from 98.49% to 101.58%. The detection results are consistent with the national standard method with
excellent accuracy and precision. After the pre-treatment,the detection time of a single sample is about 3 minutes. The
innovative instrument has excellent prospects for application in the field of trace heavy metal detection.
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Fig.1 Structure diagram of heavy metal detector
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Fig. 4 Structure diagram of screen printing sensor
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Table 1 Effect of different pretreatment methods on the determination of lead in soil

EThe A5 5 3 3B/ (ne/L) AT EE (ne/L) FEIA/ % SEIE % RSD/%
139.87 125.21 89.52
1 139.56 119.06 85.31 88.32 3.0
141.92 127.91 90.13
152.37 132.87 87.20
2 149.32 139.53 93.44 90.58 3.5
139.91 127.43 91.08
154.12 133.82 86.83
3 155.23 129.58 83.48 85.19 2.0
152.56 130.07 85.26
FH 2 R AT A A SCRIT AR 35 2 5 R bR O A ®2 WARMEHNSHEE
Hﬁ il:zEé EX }57@ lﬁ j{] 88.320 ~90.58% *H;H'*/]?{ﬁ ’f)ﬁ %ﬂ] /J\ Table 2 Parameter setting of differential potential
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Briat. S f A7 1 A S B B L3R 2, AA=7000 75 U JE W RO G R4 8 TR S8 L 36 3, it 45 1
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Table 3 Working conditions of determination of lead by AA-7000 flame atomic absorption spectrometer

SR E
ME LR & Pb PSRN BGC-D2
IR 250 FIARAT PR EE S FER—LHR
H/nm 283.3 SRS R/ (L/min) 2.0
KT L/ mA 10 BYRSR/ (L/min) 15.0
BeHE Ve / nm 0.7 R bek = B/ mm 7.0

x4 WHAENEHRIENLEER
Table 4 Results of lead content measured by DPSA and AAS

G TR LA HH AR/ (e L) JAEIET RO AFHHIE/ (pg/L) FIX 22/ %
125.21 139.87 5.53
1 119.06 139.56 7.93
127.91 141.92 5.19
132.87 152.37 6.84
2 139.53 149.32 3.39
127.43 139.91 4.67
133.82 154.12 7.05
3 129.58 155.23 9.01
130.07 152.56 7.96
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U AL ZS B A AR BE VR 2% B2, AT AAR A 1 FH T DR AG DU 2535
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Table 5 Accuracy and precision of portable heavy metal detector for measuring lead content in soil

5 AR/ (pg/L)  BSRPREEIAE (ng/L)  WEWREE/ (pe/L) FEJHSE/ (/1) TR [l e/ % RSD/ %

223.57
125.23 100 223.76 223.72 98.49 0.1
223.84

274.85
125.23 150 274.53 274.91 99.78 0.2
275.34

328.04
125.23 200 328.54 328.39 101.58 0.1
328.59
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