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Abstract: The determination of iron with phenanthroline spectrophotometry( National Standard Method) was improved in order
to detect coastal zone water more accurately. The improvement was carried out from three aspects: the adjustment of pH values
the difference between the cuvettes and chromogenic agent. The results demonstrated that the linearity accuracy and precision of
the improved methods were better than that of the National Standard Method. But the precision of the improvement of the adjust—
ment method of pH and the difference between the cuvettes was still poor for detecting samples with low concentration. This indi—
cated that the sensitivity for iron by using phenanthroline was low. However the sensitivity the accuracy and precision for iron by
using 5 — Br — PADAP was relatively more excellent when it was utilized for detecting coastal water( RSD <5% recoveries were
in the range of 96.0% and 106%) . It implied that the spectrophotometry based on 5 — Br — PADAP could be used to determine
the iron in coastal waters.
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2 (n=4)
AAS
/( mg/1) /( mg/1) RSD/% 1% /( mg/1)

1 0.055 0.110 18.1 103 0.100
2 0.147 0.294 4.86 105
3 0.292 0.584 3.51 104

4 0.018 0.036 34.0 93.0 0.040
5 0.058 0.116 13.1 102
6 0.048 0.096 14.8 103
7 0. 060 0.120 17.6 108

8 0.200 0.400 3.61 102 0.350
1 0.184 0.368 4.75 98.0

o 0~0.1 mg/l

3
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4 1 (n=4)
1 AAS
/( me/l) /( mg/) RSD/% 1% /( me/l)
1 0.049 0.098 14.3 106 0.100
2 0.108 0.216 4.42 99.8
3 0.266 0.532 2.37 98.8
4 0.018 0.036 33.7 105 0.040
5 0.051 0.102 12.4 98.7
6 0.038 0.076 12.5 101
7 0.058 0.116 21.5 106
8 0.192 0.384 3.36 102 0.350
1 0.179 0.358 4.49 98.0
2 0.375 0.750 1.89 95.0 0.750
5 2 N N 6
/ /
me/1 me/l 0.1 mg/1
0~0.1 y=0.2x-0.0002  0.999 8 0.024 ( 5%)
2 0~5 y=0.2x+0.0013  0.999 9 0.024
3.2.3 o
6 2 (n=4)
2 AAS
/( mg/1) /( mg/l) RSD/% 1% /( mg/)
1 0.047 0.094 6.14 105 0.100
2 0.112 0.224 4.46 100
3 0.263 0.526 0.95 99.3
4 0.018 0.036 29.6 105 0.040
5 0.048 0.096 5.18 106
6 0.042 0.084 8.42 107
7 0.056 0.112 15.3 105
8 0.196 0.392 3.80 101 0.350
1 0.180 0.360 2.90 101
2 0.373 0.746 2.02 98.4 0.750
3.3 5-Br-PADAP 40.80.160.320.640.1 280.2 560.5 120 pg/l
50 ml 25 ml 1 ml
10% 20 min, Smll
mol /1 5 ml - (pH
o =6.0) 2 ml1 mmol/15 - Br - PADAP 1 ml 80
2-(5- =-2- ) -5 - mmol /1 SDS 50 ml 20 min
(5 - Br - PADAP) 745 nm
5 - Br - PADAP o
SDS o 3.3.2
3.3.1 7 0~0.1 mg/l 0~1.2
10 mg/1 0.5.10.20. mg/1 R* >0.998
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5 — Br - PADAP ( 3.3.3
) 3
! 3 ) ) 0. 646 mg/1. 4
/ / ( )
me/1 me/1
5% 96.0% ~
5-Br-PADAP 0~0.1 y=0.5x-0.0003 0.999 4 0.008 106%
0~1.2 y=0.5x+0.0026 0.9995 0.008
( 8) o
8 3 (n=4)
5 - Br - PADAP AAS
/( mg/) /( mg/1) RSD/% 1% /( mg/)
1 0.053 0.106 3.02 96.0 0.100
2 0.116 0.232 2.39 106
3 0.256 0.512 1.73 96.8
4 0.021 0.042 6.58 98 0.040
5 0.042 0.084 2.75 102
6 0.050 0. 100 3.80 98.0
7 0.047 0.094 3.48 106
8 0.184 0.368 1.28 98.8 0.350
3 0.332 0. 664 3.63 98.3
— liquid microextraction coupled with microvolume UV - vis
4 spectrophotometry J . Food Chemistry 2015 176:288 —293.
H . 3 Chen Yao - jin Feng Si — hao Huang Yong — ming
P et al. Redox speciation analysis of dissolved iron in estuarine
and coastal waters with on — line solid phase extraction and
° graphite furnace atomic adsorption spectrometry detection J .
° S =Br  Tqlanta 2015 137:25 -30.
— PADAP 4 Angela Milne William Landing Michael Bizimis et
R al. Determination of Mn Fe Co Ni Cu Zn Cd and Pb in
0.02 mg/l RSD 5% seawater using high resolution magnetic sector inductively cou—

o

1 Mohammad Reza Jamali Maedeh Tavakoli Reyhaneh
Rahnama. Development of ionic liquid — based in situ solvent
formation microextraction for iron speciation and determination in
water and food samples ] . Journal of Molecular Liquids 2016
216:666 - 670.

2 Peng Bo Shen Ying — ping Gao Zhuan —tao et al.

Determination of total iron in water and foods by dispersive liquid

pled mass spectrometry( HR = ICP — M9 J . Analytica Chimica
Acta 2010 665:200 -207.

5 He Qun Hu Zheng Jiang Yin et al. Preconcentration
of Cu(II) Fe(III) and Pb( II) with 2 — ( (2 — aminoethylami—
no) methyl) phenol — functionalized activated carbon followed by
ICP — OES determination J . Journal of Hazardous Materials
2010 175:710 -714.

6 Ajar Kamal Neetu Sharma Vandana Bhalla et al.
Electrochemical sensing of iron( III) by using rhodamine dimmer
as an electroactive material J . Talanta 2014 128:422 -427.

7 Min Lu Neil V. Rees Alex S. Kabakaev et al. De—
termination of Iron: Electrochemical Methods J . Electroanaly—
sis 2014 24(8) :1693 — 1702.

* 107 -



