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Detection of Four New Pollutants in Soil and Sediment by Accelerated Solvent Extraction Modified QuEChERS-Gas
Chromatography-Mass Spectrometry JIANG Jian-jun', LIU Li*' | JIANG Jia-gui', LUO Yu®, GAO Shuai-peng® ( 1. GRG
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Abstract: A method was established for the determination of four new pollutants ( 4-Nonylphenol, 2, 4-Trichlorothiramate ,
Trichlorothiramate,1,2,5, 6,9, 10-Hexabromocyclododecane ) in soil and sediment using ASE extraction-Modified QuEChERS
purification-GCMS.Ten grams of soil or sediment samples were extracted with a mixture of V(n-hexane) :V(acetone)=1:1 as the
extraction solvent.The extraction was performed at 100 “C for 2 minutes with two static extractions.The extract was dehydrated with
anhydrous sodium sulfate , purified with 20 mg of N-propylethylenediamine ( PSA) and 10 mg of reduced graphene oxide ,and then
vortexed , centrifuged ,and made up to a constant volume.The separation was achieved on a DB-5MS column (30 mX0. 25 pumx
0.25 mm) , and the qualitative and quantitative analysis was performed using gas chromatography-mass spectrometry with an
electron impact ionization source (EI) and selected ion monitoring ( SIM) mode with the internal standard method.The results
showed that the four new pollutants showed good linearity within the mass concentration range of 0. 1~ 1. 0 mg/L, with correlation
coefficients(r) all greater than 0. 998.The detection limits for soil and sediment samples were 0. 8~2.0 pg/kg and 1.2~2.4 we/kg,
respectively.The limits of quantitation were 3.2~8. 0 pg/kg and 4. 8~9. 6 g/ kg, respectively. The method was applied to analyze
soil and sediment samples collected around a pesticide factory, and three pesticides, namely trichlorfon,4-nonylphenol ,and 1,2,
5,6,9,10-hexabromocyclododecane , were detected at different concentrations, with a detection rate of 14. 1%.
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Tab.1 Retention times, quantitative ions and qualitative ions of the target analyte and internal standards(1Ss)

No. Compound CAS Retention time/min  Quantitative ion(m/z)  Qualitative ion(m/z)
1 4-Nonylphenol 104-40-5 10. 45 107 108,220
2 2,4-Dicofol 10606-46-9 10. 89 139 251,111
3 Dicofol 115-32-2 11.20 139 251,141
4 1,2,5,6,9,10-Hexabromocyclododecane 3194-55-6 16. 65 239 157,319
IS, Phenanthrene-D,, 1517-22-2 10. 15 188 189,80
IS, Perylene-D,, 1520-96-3 15.18 264 263,260
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Fig.1 Total ion chromatogram of the standard solution
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Tab.2 Linear range,regression equation, correlation coefficient,detection limit,and determination lower limit of the method

Soil Sediment
Linearity range/ . R
Compound ( L1 ) Regression equation r L.OD/ LOQ/ LOD/ LOQ/
mg- - - B -
(pg-kg™) (mgekg™) (perke™) (pegke™)

4-Nonylphenol 0.1~1.0 ¥=5.961x-0. 151 5 0.999 0.8 3.2 1.2 4.8
2,4-Dicofol 0.1~1.0 y=2.228x-0.151 3 0.999 1.3 5.2 2.0 8.0
Dicofol 0.1~1.0 y=1.569x-0. 315 8 0.999 1.1 4.4 1.5 6.0
1,2,5,6,9,10-Hexabromocyclododecane 0.1~1.0 y=0.186 6x-0.242 0 0.998 2.0 8.0 2.4 9.6

2.5 KRR B SL G

SEG N - R T AR A 1 b S B I S 1 RE
i AR (10 wg/kg) 41 (50 pg/kg) 7 (100
pe/ke) KM BE 1 B AR TS Ye 45 IR S50 7 1%
ABRAEATINAE , AT E R 6 AT A
(DS AR TR X B o it 22 , 45 SR DL 3% 3, H AL & 3
AN BE K I E B AR X AR UE R 22 R 2. 1% ~

5. 0% ; UURIRE i 3 NV B AT D A9 A XA 1

22 2. 8% ~ 6. 8% ; FHXT BRI 22 411IR T 10% ,

RIAARLIR T BA RAFAOR %, RIS 3

ANV B K I 0 AR R Sy 83.9% ~

100. 2% ; GURRWIRE i 3 VR BE K00 2 9 s [l

WCHHN 72. 7% ~95. 4% ; RE W i 1 + 3 AN UL
TR

RT3 ORE MG A AE R

Tab.3 Resulis of tests for precision and accuracy (n=6)
Soil Sediment
10 pg/kg 50 pg/kg 100 pg/kg 10 pe/kg 50 pg/kg 100 pg/kg
Compound
Recovery/ RSD/ Recovery/ RSD/ Recovery/ RSD/ Recovery/ RSD/ Recovery/ RSD/ Recovery/ RSD/
% % % % % % % % % % % %
4-Nonylphenol 84.8 3.0 83.9 2.3 89.5 2.1 72.7 4.5 76.2 4.2 77.8 3.8
2,4-Dicofol 84.3 3.6 8.2 3.1 92.6 2.7 8.2 3.9 8.5 3.4 952 29
Dicofol 86.7 3.5 90. 1 2.6 100.2 2.3 80.9 3.6 81.9 3.2 95.4 2.8

1,2,5,6,9,10-Hexabromocyclododecane ~ 92. 8 5.0 93.6 4.6 98. 1 4.4 86.6 6.8 89.1 5.5 93.4 5.1
2.6 SEBRREAL T U HEA 20 HEU DRI AR i K RN 14, 1%,
RHZITE E Fe A 25 R R0 56 4Ib Horb 9 U IR G AS Hh = SR EE AT 2, 4- =54
Fza4  HHAUIBAES 4 ﬁ“%ﬁ{e‘ Je ) 5 7 4 2R

Tab.4 Determination results of 4 new pollutants in soil and sediment samples

(pg/kg)

Soil Soil Soil Soil Soil Soil Soil Soil Soil
Sample Sample Sample Sample Sample Sample Sample Sample Sample Sample Sample Sample
1 2 3 4 5 6 7 8 9 10 11 12

Sediment Sediment Sediment

Compound

4-Nonylphenol S — - - - -  —  — 289 179 256
2,4-Dicofol 35.4 26,5 29.6 50.1 48.7 33.6 42.6 48.2 29.0  — — —
Dicofol 29.6 41.6 357 56.9 28.8 27.1 29.3 323 48.5  — — —
1,2,5,6,9,10-Hexabromocyclododecane  —  —

— — — — — — 32.8 26.4 31.2
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