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Fig. 1
with NaCl solution (d) on absorbance of iron.
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Table 1 Comparison of detection limits for free iron in soil by ultraviolet—visible spectrophotometry and flame atomic absorption

spectrometry.
Y 2% P18 xj(\ /.\E:ﬂlr'—»éj: L ol
— 11 IRZS s AR B e A5 21 T A R
(gkg) (gkg)
AT I AR 123 1.13 128 144 126 1.16 1.03 139 130 1.22 1.01 0.40
KT WO 0.18 0.15 0.18 0.16 0.14 0.15 0.18 0.16 0.17 0.13 0.15 0.05
2 SRR BN TS R %E
Table 2  Precision results of free iron content determined by this study method.
B Bk A i 6 Yl E (A W B A B -S4 RSD
AT 7
(g/kg) (g/kg) (%)
1# 274 256 256 245 264 263 26.0 3.76
o4 162 162 158 161 160 168 16.2 1.95
3% 112 11.6 111 115 114 120 115 2.80
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Table 3  Accuracy results of of the method for free iron content determination.

T B 7 YO (E TS Ak A B e SR Bk A bR AHXF iR
(gkg) (g/kg) (g/kg) (%)
GBW(E)070334 413 42.6 424 421 424 409 419 419 44+4 a7
GBW(E)070339 26,5 27.0 275 274 273 271 271 271 2843 301
GBW(E)070341 142 129 135 138 129 137 135 135 13+1.1 385

4 SRMASOTTIES b LM kS R AR

Table 4 Analytical results of free iron content in actual soil samples determined by this method.

SRR 4 LT PR R SRR S A A R

(g/kg) (g/kg)
4 W+ B+ 16.14 14# FEL 21.92
5# W+ B+ 14.57 15# FEL 2477
6 FEL 25.19 16# b+ 20.08
TH W+ B+ 11.77 17# W+ BT+ 11.66
8# b mEt 18.28 18# FEL 27.35
9 b mEt 17.97 19# W+ BT+ 13.61
10# () Bigh L 10.07 204 AL 21.35
11# FEL 20.72 21# W+ AT+ 13.68
12# b miEt 20.62 24 b+ 16.42
13# Bt 24.49 234 Rt 23.37
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Free Iron Determination in Soil by Flame Atomic Absorption Spectrometry

ZHANG Sui’an'?, YANG Zhongrui'*, DUAN Yuyu'?, YANG Kaigqi'*, HU Zhijie'?,
YANG Chun'?, HOU Sha'?
(1. Shaanxi Institute of Geological Survey Experiment Center, Xi’an 71000, China;

2. Ecological Environmental Damage Identification and Assessment Center, Xi’an 71000, China)

HIGHLIGHTS

(1) The atomic absorption spectrometry method is used to determine free iron without color development, which
shortens the pre-treatment time, reduces the blank value and detection limit of the free iron determination
method, and reduces the cost of sample analysis.

(2) By optimizing the extraction conditions for free iron, extraction efficiency is improved, and the processing speed
of large-scale samples is further increased.

(3) The flame atomic absorption spectrometer, which is efficient and convenient, replaces the spectrophotometer to

determine free iron.
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ABSTRACT: Free iron oxide in soil is a product of weathering, migration, and transformation of soil parent
materials. Its form, activation, and aging degree can reflect the soil forming process and environment. It is also the
main carrier of soil variable charge and an important mineral bonding substance in soil, which can directly reflect
the formation environment, formation process, and climate change of the soil. Therefore, accurate determination of
free iron in soil has important practical significance. At present, free iron is measured using ultraviolet
spectrophotometry. The experimental process for free iron is long, requiring the reduction of high valent iron to low
valent iron. In addition, it requires a color development time of up to 24h, which is time-consuming and cannot meet
the needs of large-scale sample testing. Flame atomic absorption spectrometry method is used to determine free iron
in soil, and the influence of experimental conditions on the determination of free iron is studied. By optimizing the
amount of sodium bicarbonate, reaction temperature, reaction time, and cleaning times during the sample
determination process, a method for determining free iron in soil is established. The optimal experimental conditions
are determined as follows: weigh 0.5g of sample, add 20mL of sodium citrate solution and 2mL of sodium
bicarbonate solution, and cleaned once each at a reaction temperature of 75—80°C for 15min. The detection limit
(30) of this method is 0.05g/kg, the quantification limit is 0.20g/kg, the linear correlation coefficient of the standard
curve is 0.9995, the precision (RSD, n=6) is 1.95%—3.76%, and the standard error is less than 5%, which meets the
analysis requirements of soil investigation. It can be widely applied to the analysis of soil and sediment samples in
soil investigation.

KEY WORDS: soil; free iron; flame atomic absorption spectrometry; sodium citrate solution; sodium bicarbonate

solution
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