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Detection of lead based on Fe;O0,@C/[BSMIM]HSO,/GCE sensor
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Abstract: Objective: Detect lead ions in water using Fe; O, @C/
[BSMIM HSO, /GCE. Methods: The Fe; O, @C that had core-
shell structure was synthesized based on Fe; Oy which was com-
pounded with 1-methyl-3-butanesulphonic acid imidazole bisulfate
ionic liquid for preparing the Fe; Oy @ C/[BSMIM]HSO, sensor
that using the glassy carbon electrode as carrier. Results: The

study found that Fe; O, @C had a good conductivity and disper-
sion. The Fe; O, @ C/[ BSMIM ] HSO, /GCE has a good electro-
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chemical stability and electrocatalytic activity. The quantitative a-
nalysis of lead ion in drinking water was done using the Fe; O, @
C/[BSMIM ] HSO,/GCE. The result showed that there was a
good linear relationship between the concentration of lead ion and
its oxidation peak current in the range of 0.1~80.0 pg/L, R*=
0.999 5, the detection limit was 0.038 pg/L(S/N =3), which
was very low, and the recovery was 97.60% ~100.93% , with
very good recovery effect and high accuracy. The sensor has a
good repeatability, the RSD for 10 times was 2. 446%.
Conclusion: The method is simple, fast and reliable, which pro-
vides a new solution for the detecting the lead ions in drinking
water.

Keywords: ferric oxide; ionic liquid; composite material; lead

ion; electrochemical detection
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Figure 2 Electrochemical impedance spectroscopy

curve of different sensors
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Figure 3 Electrochemical behavior of Pb*" in

different sensors
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The relationship between enrichment potential

Figure 5

and peak current

R F N6 (9 6 AR B I XS 20 pg/L B B F 384T DPV H
i G R WME 6 i,

F P 6 AT L A R] A B0 L Tp 32 9 KL HLZE 100~
200 s B3 A5 45 o0 2 78 200 s DAJR HR O B S 18] A9 33
JOI T B 0 P A0 55, S R Sy I I ) 0 3 e A 3R T
AR B EY R T AW £ L O % T O L {EL T 4R A R
A3 22 (0 B T 3R BB A HEL A R T 2 1 el B 3 T A B
BU V555 EEL AL T I ) e T 0 SR PR L 3
B 200 s 145 45 B (8] 55 A58
2.7 Fe; O, @C/[BSMIM]HSO, & & M £

EREMRAE TERESZGT, 45 3,4,5,6,
7,8,9 pL 1 mg/mL WMl £ 1) 1% IR 25 X Pb* " #E 4T
DPV £ 45 R WA 7,

HT P 7 R AU T Tp B4R WA R S RS
INGHMH R 6 pl AL Ip SR K 59.04 pA, X EH K
Fe; O, @C/[BSMIM JHSO, 845 K 4 1 5 H 1, R BL Bl 25
B ik 19 3 i Tp 32 8 38 0, AR 22448 4 i 5 22 ) Rl B 3R T
%23 LB AR 5 W 3 S b [ A R & A
S 5 B0 A W % TG M0 B R G 9% 5 3 — 25 38 R A 1 BELATC

651
601 ./l/.
550 —
~ 50f
3 —"
g3 4 !
B E 400 /
=
< 35¢
30+ /
251
20 ‘ ‘ ‘ ‘ ‘
100 150 200 250 300
s ]
Time/s
B 6 F &N LR X R
Figure 6 The relationship between enrichment time

and peak current
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X BEHEE BT Fe; O @C/[BSMIMIHSO./GCE £ B2 1 A 5 F
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Table 1 Performance comparison of Fe; O, @C/[BSMIM]HSO, /GCE with other biosensors
[ 3% LM/ (pg e LD KB/ (g s 171 A6 10 %oF 42 K
Fe; O, @C/[BSMIM]HSO, /GCE 0.1~80.0 0.038 WET
PtNFs/GCE 1.0~100.0 0.398 e T [27]
DPTGCE 11.0~45.0 0.695 T [8]
EG 1.0~250.0 0.053 T [15]
LEG/GCE 1.0~180.0 0.170 WET [28]
F2 BBEFIMAREEIRR
Table 2 Standard addition recovery test of lead ion
J5 ik WIMRHSE ¢/ (ug = L1 IFRIREE ¢/ (pg « LD KWREE ¢/ (pg« L7 FICR/ % (n=3)
0 10 9.76 97.60
TR N 0 7 0 30 30.28 100.93
0 40 38.89 97.23
0 10 9.72 97.20
A Wl
- 0 30 28.92 96.40
0 40 38.74 96.85

2.10 EEMEHR
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