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Table 1 Recovery data with different dispersity of complexing agents
Recovery( %)
Na,-EDTA
. Mode of adding quartz sand and soil Volume of H, O mixed with Na,~-EDTA
Compound
Layer-built Mixed sufficiently 1.0 mL 1.5 mL
Dalapon 0. 69 27.3 83.0 93.3
3,5 .
3,5-Dichlorobenzoic acid 2.16 36.8 85.4 92.6
2-( -2- )-
2-(4-Chloro-2-methylphenoxy)- 5.03 53.1 77.2 95.2
propanoic acid(MCPP)
Dicamba 2.78 63.7 82.5 87.6
- -4~ 2-Methyl-
4-Chlorophenoxy acetic acid ( MC- 1. 31 31.9 70.0 105.7
PA)
2,4~ Dichloroprop 5.11 61.6 7.7 97.6
2,4- 2, 4-Dicholrophenoxyacetic .
acid (2.4-D) 3.12 33.7 82.2 89.3
2,4,5-
2-(2,4,5-Trichlorophenoxy propi- 0. 26 52.0 80.1 107.7
onic acid (2,4,5-TP)
Pentachlorophenol 2.62 52.0 82.7 97.4
Dinoseb 2.22 14.0 109. 1 110. 6
2,4, 5 2, 4, 5-Trichlorophe- -
noxyacetic acid (2,4,5-T) 8.02 58.4 7.6 102.9
Chloramben 0.78 30.8 69.5 100. 0
2,4~ 2, 4-Dichlorophenoxy- 5 23 396 60.3 118.1

butyric acid (2,4-DB)




1240 39
3.2
’ b
’ H ’
b b b
o b
2 , 10 min , , (
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Table 2 Recovery data with different derivatization time and temperature
Recovery( %)
< Derivatization time(min) Derivatization temperature (°C)
Compound
5 10 20 30 60 80 100 120
Dalapon 46. 7 89. 2 84.4 79.9 46. 8 57.2 78.9 75.4
3.5 3,5-Dichlorobenzoic 55.2 92.4 89.3 92.6 71.2 79. 4 96.7 92.3
2-( -2~ )= MCPP 68. 4 103. 6 106. 2 120. 3 75.6 73.4 82.9 103. 3
Dicamba 48.9 73.5 79.4 86. 3 85. 6 89. 2 93.1 107.1
- 4= MCPA 61.1 99. 8 96. 2 100. 7 60. 3 69. 8 86. 7 83.4
2,4~ Dichloroprop 69.8 84.2 86.7 92.6 91.2 93.4 113.2 103.0
2,4 2,4-D 61.2 95.2 93.1 106. 2 51.2 57.2 78.8 72.6
2,4,5- 2,4,5-TP 80. 1 110. 2 120.1 107.5 115. 2 111.3 124.6 94. 2
Pentachlorophenol 87.8 114.3 125.0 85. 6 109. 8 122.2 113.1 94.9
Dinoseb 68. 4 110. 0 100. 3 103. 2 103. 2 104.5 102. 1 103. 8
2,4.5-  2,4,5-T 56. 2 91.3 89. 2 92.5 71.2 81.4 106. 3 95.7
Chloramben 60. 0 74.8 72.3 118 80. 3 75.6 103.1 104. 5
2,4~ 2,4-DB 82.3 79.5 83.6 90. 4 75,2 80. 3 96. 7 103.1
3.3
b
° 3 mL - (1 : 6 9V/V) ’ ’
) o ., 8 mL - (9:1,V/V)
[5]
3.4
’
b ’
[8]
b o .
) 3,
3.5
. 10.0~500.0 pg/kg , 2.2~2.5
0.990C 4); , 9 50. 0 pg/kg
. 4; 3 . 10. 0 pg/kg.
3.6
. . , 50 200 pg/kg. R
65%~130% ; 70%~120% .
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3
Table 3 Main qualitative parameter of derivatization product
Compound Relemipmime M()legular Weight of Quantitative ion Reference ion
(min) derivatizated compound (m/z) (m/z)

Dalapon 3.60 322 141 143, 107, 109
3,5~ 3. 5-Dichlorobenzoic 6.70 370 189 191, 193, 190
2-( -2- ) - MCPP 6.79 394 213 215, 214, 216
Dicamba 7.20 384 203 205, 159, 161
- -4- MCPA 7.42 400 219 221, 175, 177
2.4~ Dichloroprop 7.54 380 199 201, 200, 202
2,4~ 2.,4-D 7.64 414 233 235, 237, 234
2,4,5- 2,4,5-TP 8.10 400 219 221, 223, 220
Pentachlorophenol 8.67 448 267 269, 271, 270
Dinoseb 8.76 444 265 267, 263, 269
2,4,5-  2,4,5-T 9.12 420 239 240, 241, 242
Chloramben 9.19 434 253 255, 257, 256
2,4- 2,4-DB 9.95 428 247 249, 161, 167

4 N N N

Table 4 Linearity range. correlation coefficient,recovery, RSD and LLOD

Compound Lincarity range  (OrFelation Added Recovery _RSD LOD
(ng/kg) () (ng/kg) (%, n=9) (%, n=9) (ng/kg)
Dalapon 10~500 0.993 50.0 94. 3 7.9 0.8
3,5 3,5-Dichlorobenzoic ~ 10~500 0.998 50.0 92.0 5.2 .3
2-(4 2= )= MCPP  10~500 0.992 50.0 101.7 5.2 0.9
Dicamba 10~500 0.998 50.0 108. 8 2.2 1.3
- 4= MCPA 10~500 0.995 50.0 93.2 3.5 2.6
2,4~ Dichloroprop 10~500 0. 998 50. 0 108. 4 2.7 7.7
2,4~ 2,4-D 10~500 0.998 50.0 107. 2 6.1 1.5
2,4,5- 2.4,5-TP 10~500 0.993 50. 0 118.2 5.9 2.3
Pentachlorophenol 10~500 0.998 50.0 108. 1 5.8 2.0
Dinoseb 10~500 0.990 50.0 118.7 7.6 1.0
2,4,5-  2.,4,5T 10~500 0.998 50.0 119.4 6.3 7.7
Chloramben 10~500 0.997 50.0 114.3 5.9 7.7
2.4- 2,4-DB 10~500 0.997 50.0 91.9 6.1 1.0
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Determination of Acidic Herbicide in Soil by Complexing
Extraction-In Situ Derivatization

ZHANG Li', GUI Jian-Ye*', QI Ji-Xiang', CHEN Zong-Yu', ZHANG Yong-Tao',
ZUO Hai-Ying', LI Xiao-Ya', WEI Fu-Xiang?, WANG Hao-Ran*
' (Institute of Hydrogeology and Environmental Geology ,
Chinese Academy of Geological Sciences, Zhengding 050803)
? (Heibei University of Science and Technology, Shijiazhuang 050018)

Abstract A rapid and sensitive method for the detection of acidic herbicides in soil was developed by
in-situ derivatization complexing extraction with Na,-EDTA as complexing reagent and pentafluoro-
benzyl bromide (PFBBr) as derivatization reagent combining with GC-negative ion chemical ionization
(NCD-MS. On the basis of sufficient mixture of 10. 0 g soil, 1.5 mL H,0O, and 0.5 g Na,~-EDTA,
the derivatization and extraction was completed in 10 min, with elevated temperature (100 ‘C) and
pressure (10.3 MPa) by accelerated solvent extractor (ASE) with excessive PFBBr in the extraction
cell. The extract was detected after drying and clean-up. The correlation coefficient (+*) > 0. 990 in
the samples concentration of 10-500 pg/kg, the MDL was 0.8—7.7 pg/kg. the recovery was 70% —
130%, and the RSD was 2. 0% —8.0%.

Keywords Complexing extraction; In-situ derivatization; Soil; Herbicide; Negative ion chemical

ionization
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