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BERE-HFRIEENE IR 10 #HKBFHEREF

10
0.22 um
0.009 7~ 0.31 mg/kg

S151.93 0657.75

(ISO)

(
2018
1995
12
85
1o
[4]
[5-7]

[8] [10]

[12]

[13-15]

CN  Bro,!*'

(1986—)

400707 2 401147)

FF CN BrO; CI' NO; Br NO; PO; SO; COr
1:10 30 30 min
10
84.0% ~ 112% (m=7) 0.09% ~4.3%

A
F- CN™ BrO, CI" NO, Br NO, PO} SO
C,0: 10
[1-2? 1
1.1
Eco IC ( ) 863
10 A5-250 VP30
( )
2L 0.45 pm(e60 mm)
VP-1 (
) 1L 0.22 um(p45 mm)
GW-1008-40TL (
) 40 kHZ
90 ‘C TDL-50 (
(9] ) 50 ml 0 ~ 4 000 r/min
(] F- CI' NO, Br NO, PO SO
1 000 pg/ml(
) CN- 50 pg/mi(
) BrO; 1 000 pg/ml(
)
C,0F 1 000 pg/ml 0.1522¢
100 ml 100 ml
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6.783 9 g 1.680 1 g

100 ml 250 ml
25 ml 2L
3.2 mmol/L Na,CO; +
1.0 mmol/L NaHCO;

0.5% 10 ml (98%)

2L

105 C 2h
(18.2 MQY)
1.2
Metrosep A Supp 5-250/4.0

250.0 mm 4.0 mm 5 um Metrosep A Supp
5 Guard 50.0 mm 4.0 mm
3.2 mmol/L Na,CO;+1.0 mmol/L NaHCO;
0.7 ml/min 20 pl
15.9 cm™ 40 C
1.3
1.3.1 1
Std; ~ Stde
F1 REBRRRTY
p (mg/L)
Std, Std, Stds Std, Stds Stds
F 0 0.10 0.20 0.40 0.80 1.20
CN™ 0 0.10 0.20 0.40 0.80 1.20
BrO; 0 0.10 0.20 0.40 0.80 1.20
Cl 0 2.00 4.00 8.00 16.00 24.00
NO, 0 0.10 0.20 0.40 0.80 1.20
Br 0 0.10 0.20 0.40 0.80 1.20
NO; 0 1.00 2.00 4.00 8.00 12.00
PO} 0 0.10 0.20 0.40 0.80 1.20
SO; 0 2.00 4.00 8.00 16.00 24.00
C,05 0 0.10 0.20 0.40 0.80 1.20
1.3.2 0.15 mm(100 )
5.0000g 50ml
50 ml
30 30 min 40 kZH
4 000 r/min 15 min
0.22 pm
50 ml

2
2.1
1
Std; 2 2#
15.8 ¢ -
Ccr NO; SO;
15.6
g
Vé 154 ON-
S
NO;
152 - - C.0"
BrO; Br | | . 2y
3 | PO}
— |U Ik—J L__\J__ln\_l l.‘v—_fﬂ“_J "‘-—_jl‘llt-_
15.0 L : : ' - - :
0 4 8 12 16 20 24 28
Hsf ] (min)
1 trERREILE
15.6 ¢
SO
~ 154+
5
A
2
© 152
150} GOy
AT . . . : SN
0 4 8 12 16 20 24 28
Bt 1] (min)
B2 2##maitE
2.2
(1:51:10 1215 1:20)
(10 20 30 40 50°C)
(10 20 30 40 50 min)
1:10 30 C
30 min
2.3
A(uS/(cm-min)) p(mg/L)
1~5
5
11 3
10
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6 - 10 1255

2
Fz2 REMZREHIR
o(mg/kg) o(mg/kg)
F A4=0.3542p 0.0046 0.999 1 0.009 7 0.032
CN A=0.1645p 0.0000 0.999 8 0.032 0.110
BrO; A4=0.0536p 0.0004 0.999 6 0.13 0.430
cr A=0.2748p 0.0713 0.999 8 0.014 0.047
NO; A=0.1468p  0.0009 0.999 9 0.016 0.053
Br A4=0.1007p 0.0013 0.999 5 0.027 0.090
NO; A4=0.1327p 0.0360 0.999 5 0.019 0.063
PO} A4=0.0593p 0.0011 0.999 3 0.31 1.030
SOr A4=0.1940p 0.1077 0.999 7 0.016 0.053
C,0F A=0.1241p 0.0005 0.999 9 0.013 0.043
24 3 2# 2
2 3 2 BrO;  PO;
84.0% ~ 112% 7
7 0.09% ~ 4.3%
F3 EMENMEEERRER
1# 21
RSD RSD
o(mgkg)  wo(mg/ke) w(mg/kg) (%) (%) o(mgkg)  w(mg/ke) w(mg/kg) (%) (%)
F 3.57 1.00 4.63 106 0.76 2.69 2.00 437 84.0 0.36
CN 0.632 1.00 1.71 108 4.3 0.909 2.00 2.62 85.8 2.7
BrO; 0.13 1.00 1.00 100 0.72 0.13 2.00 1.97 98.5 0.32
cr 25.0 20.0 44.7 98.5 0.41 47.4 40.0 85.3 94.8 0.14
NO, 0.395 1.00 1.38 98.5 3.0 0.589 2.00 2.49 95.2 0.83
Br 0.309 1.00 1.18 87.1 1.6 0.449 2.00 223 89.0 3.7
NO; 1.41 10.0 11.6 102 0.45 15.9 20.0 33.8 89.7 0.20
PO} 0.31 1.00 0.843 84.3 4.9 0.31 2.00 1.79 89.5 3.3
oy 39.4 20.0 58.2 94.0 0.32 41.6 40.0 81.0 98.5 0.09
C,0F 0.656 1.00 1.88 112 0.65 1.01 2.00 3.22 110 2.9
«_»
3
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Determination of Ten Water-soluble Anions in Soil by Ion
Chromatography with Ultrasonic Extraction

MA Bingbing'?, JIANG Ying', LUO Yan', ZHOU Rulan', BU Yunlei', XU Yang'

(1 Chongqing Geotechnical Engineering Test Center Co., Ltd., Chongging 400707, China; 2 Laboratory of
Chongqing Groundwater Resource Utilization and Environmental Protection, Chongging 401147, China)

Abstract: lon chromatography was applied to determining 10 water—soluble anions including F~, CN, BrO;, CI", NO;, Br,,
NO;, PO; , SO; and C,0; in soil with ultrasonic extraction. The anions in the samples were extracted by water, and the conditions
of extraction were optimized and given as follow: solid-liquid ratio of 1 : 10, temperature of 30 , and ultrasonic oscillation
time of 30 min. The filtrate that obtained from filtrating supernatant with the filter membrane of 0.22 pm was determined after the
extract was centrifuged firstly. Under the optimal conditions of ion chromatography, the detection limits of the ten anions were
found in the range of 0.009 7-0.31 mg/kg, the recoveries of different anions were in the range of 84.0%-112%, and the RSDs (n = 7)
were in the range of 0.09%—4.3%.

Key words: Ultrasonic extraction; lon chromatography; Soil; Water-soluble; Anion

http://soils.issas.ac.cn



