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Electrochemical method detect the iron in the river based on AuNPs—nafion
modified electrode combined with automatic sampling system
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Abstract: A new detection system was developed based on automatic sampling technology combined
with AuNPs—Nafion modified electrode. Through the optimized condition of detection system depends
on different parameters such as the material of the modified electrodes with enrichment of time.
Under the optimal conditions the instrument detection limit for Fe( M) was 4.5 nmol*L™" linear
range of 25 nmol *L”'—1 pmol * ™', Finally the total iron content in river water was tested and
compared with ICP-AES basically where test results were the same. This instrument had the
advantages of convenience and low detection cost and it had been wide application prospects in real—
time detection.

Keywords: modified electrode auto-sampling iron.

N (ICP-AES) *° .

2018 11 26 ( Received: November 26 2018) .
* (41276093)
Supported by the National Natural Science Foundation of China(41276093) .
* * Tel: 05352109155 E-mail: dwpan@ yic.ac.cn

Corresponding author Tel: 05352109155 E-mail: dwpan@ yic.ac.cn



2230

38

(ICPMS) * . (AAS) ° X

89

( EDXRF) 7

~

( AuNPs) "™

Nafion
Nafion

1 ( Experimental section)
1.1
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Fig.1 Process of sample pretreatment
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Fig.2 Structure of auto-sampling system
2 (in) 50 ml 10
2 min 10 s ( SWV) . 100 mol* L™
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2 ( Results and discussion)

2.1 AuNPs-Nafion
AuNPs—-Nafion/GCE ( SEM) 3 . 3(a)
3(b)  AuNPs-Nafion/GCE Nafion
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Nafion SEM Nafion

3 AuNPs/GCE( a) \AuNPs—Nafion/GCE( b)
Fig.3 SEM image of AuNPs/GCE( a) AuNPs—Nafion/GCE( b)
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Fig.4 Mechanism diagram of AuNPs-Nafion/GCE detect Fe( III)

2.3 AuNPs-Nafion

0.1 mol*L™" HCI 0.1 —1.0V 50 mVe+s™')  AuNPs-Nafion
5
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5 GCE(a) .AuNPs/GCE(b) .AuNPs—Nafion/GCE(c¢) 0.1 mol*L™" HCI (Y%
Fig.5 CV of GCE(a) AuNPs/GCE(b) and AuNPs-Nafion/GCE( ¢) in 0.1 mol*L™" HCI solution
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2.4 AuNPs-Nafion Fe( 1I)
SWV 1 pmol L™ Fe( 1) GCE. AuNPs/GCE. AuNPs—Nafion/GCE
6 . 6 1 pmol*L™" Fe( ) GCE  AuNPs/GCE
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05
E
3
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Fig.6 SWV response of | pmol*L " Fe on GCE(a) AuNPs/GCE( b) and AuNPs~Nafion/GCE( ¢) in
0.1 mol+L™" HCI solutions
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Fig.7 Effects of different gilded time
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2.5.2
Fe( ) HCI.
HNO,.H,S0, Fe( 1)
8 . AuNPs—Nafion Fe( 1)
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Fig.8 SWV measurements of 1 Mmol’L’] Fe at AuNPs-Nafion/GCE in different solutions
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Fig.9 The influence of enrichment time on the current
2.5.4 Nafion
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1,=0.0412+0.001C( R*=0.992) 4.5 nmol L', .
Fe( IM)
16 . 05
14 N
L -1.0
12
1O - < -15 25 nmol-L™!
L =
E‘; 08 E
[ 5 20
s N © 1 umol-L™!
04 |
L 2.5
02|
0 [ | 30 1 | 1 1 1 1 1 J
0 200 400 600 800 1000 1200 0.3 0.4 0.5 0.6 0.7
C/(umol-L™") Potential/V
10  AuNPs—Nafion/GCE Fe( 1) (a) SWV (b)
Fig.10 Calibration curve (a) and SWV (b) of Fe (III) on AuNPs—Nafion/GCE
2.5.6  AuNPs-Nafion N
8
1 pmol*L™" Fe( III) 5%
8 4.3%.
Fe( 1I) .
1 Mmol‘L_l Fe( ) +5% 1000 K*.Na*.Ca™ 200 Zn™" .
Cd* Ni*" .Cr’* v As™ . Co™ .Mn™ 30 Hg™* .20 Pb**  Fe( )
2.5.7
Fe( II) 1.4.
0.200.400 nmol * L' Fe( II) 1 1
pmol * ™! G1—G5 Gl
; G2.G3
; G4.G5
; YSI ICP-AES
1
Table 1 Test results of real samples
(PSU) Fe/ ,
Sampling point Temperature / °C Salt pH (mol=L7") ICPAES
Gl 24.6 0.43 7.95 3.87+0.15 3.79
G2 25.5 0.40 7.97 3.23+0.16 3.20
G3 26.9 0.41 8.16 1.21+0.09 1.25
G4 23.7 0.48 8.00 1.13+£0.11 1.13
G5 24.6 0.39 8.07 1.92+0.08 2.05
3 ( Conclusion)
SWV
Fe( M) ICP-AES
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