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Determination of PAEs in Soil by HPLC-MS/MS
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Abstract [ Objective | The aim was to determine 22-PAEs in soil samples and establish detection and evaluation method. [ Method] By using
HPLC-MS/MS method, 22-PAEs were determined with multi reaction monitoring scanning mode. [ Result] Detection of samples at the level of
0.50 to 2.00 mg/kg, 22 kinds of PAEs compounds in the detection of mass concentration range: 0. 10 — 3.00 mg/L with a good linear rela-
tionship, the correlation coefficient r > 0.990 O, the linear equation was obtained; recovery rate was 80.20% —139.50% , detection limit
was 0.000 1 -0.050 0 mg/kg. [ Conclusion] HPLC-MS/MS detection method for PAEs compounds is established, which is suitable for resi-

(1. Supervision and Testing Center for Subtropi-

due analysis of PAEs compounds in soil.
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Table 1 Name and abbreviation of 22-PAEs
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1 ARR R T IR g BBP 12 AR W T e DIBP

2 AROK W R TR BBZP 13 AR R — S i DIDP

3 AR HIR (4 - Ak -2 - Ndk) 2 BMPP 14 R HR T DINP

4 AR R IR N R DAP 15 SRR (2 - L) DMEP

5 AR HIIR (2 - THIE) 2T DBEP 16 AR PR — R DMP

6 AR T DBP 17 AR HIR —IE 24T DNDP

7 KI5 St il e /NG DCHP 18 AR R IEE TR DNOP

8 AR (2 - Z5HEE) L DEEP 19 LR PR — T DNP

9 PRI (2 - 235) DEHP 20 AR R R g DPHP

10 AR R 2R DEP 21 AR B R e DPP

11 AR O DHXP 22 AR R T DPRP
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Table 2 Parameters of mass spectrometry of 22-PAEs in MRM model

ErRe &) P ) W% LR Tl g
No. Compounds Retention time // min Monitoring ion pair Voltage // V Collision energy // eV
1 DMEP 2.90 283.0/207.0/59.0 19 12
2 DEEP 3.27 311.0/73.0/221.0 31 14
3 DNP 12.95 419.3/71.0/57.2 48 23
4 BBP 3.95 313.0/149.0/205.0 34 14
5 DEP 3.29 223.0/149.0/177.0 20 13
6 DIDP 15.67 447.1/141.0/289.0 70 16
7 DBP 4.06 279.0/149.0/205.0 30 14
8 DINP 14.35 419.1/127.0/149.0 70 16
9 DIBP 4.06 279.0/167.0/223.0 30 16
10 BBZP 3.95 313.0/91.0/149.0 28 24
11 DCHP 5.07 331.0/167.0/249.0 35 15
12 DBEP 4.09 367.0/101.0/249.0 37 13
13 DMP 2.95 195.0/163.0/135.0 19 30
14 BMPP 5.72 335.1/167.0/251.0 28 15
15 DEHP 11.00 391.1/167.0/113.0 36 14
16 DPP 4.85 307.0/121.0/219.0 27 45/16
17 DHXP 5.72 335.0/233.0/167.0 41 14
18 DNOP 11.02 391.1/261.0/113.0 44 15
19 DAP 3.43 247.0/189.0/41.0 22 11/23
20 DPRP 3.63 251.0/149.0/191.0 19 13
21 DNDP 17.23 447.1/149.0/289.0 75 15
22 DPHP 3.73 318.9/153.0/197.0 35 32

T :a ALALHT ;b AR o

Note : a. Before optimization ;b. After optimization.
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Fig.2 The optimization of equipment
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Table 3 The linear equation,correlation coefficient and detection limit

of 22-PAEs

o HUGREC KBl

7 EY AT Correlation  Detection
Serial . . - .
No Compounds Linear equation coefficient limit

) () mg/ kg
1 DMEP Y =273X +3. 74e +003 0.9951 0.0020
2 DEEP Y =978X +2.0le +005 0.99% 1 0.002 0
3 DNP Y=3.4le +003X +1. le +006  0.9967  0.008 0
4 BBP Y=1.42¢ +003X +2.5¢ +005  0.9936  0.0050
5 DEP Y=1.77e +003X +2.41e +005 0.9935 0.004 0
6 DIDP Y =2.98¢ +003X +8.45¢ +005 0.9929  0.0020
7 DBP Y =4.36e +003X +3.05¢ +006  0.9900  0.004 0
8 DINP Y =500X + 1. 52¢ +005 0.9940  0.008 0
9 DIBP Y =34.9X +3.37¢ +004 0.915 0.0200
10 BBZP Y=2.82¢ +003X +4.61le +005 0.9923  0.0020
11 DCHP Y =2.69¢ +003X +2.33¢ +005 0.9982  0.000 1
12 DBEP Y=1.14e +003X +2.35¢ +005 0.9944  0.0005
13 DMP Y =366X +2.08e +004 0.912 0.040
14 BMPP Y=2.37¢ +003X +2.48¢ +005 0.9992  0.0020
15 DEHP Y =982X +2. 85¢ +005 0.9925 0.0200
16 DPP Y =271X +5.67e +004 0.9936 0.0070
17 DHXP Y =896X — 1. 86e +004 0.9939 0.0200
18 DNOP Y =314X -2. 87¢ +004 0.9905 0.0500
19 DAP Y =709X —1. 04e +004 0.9957 0.0030
20 DPRP Y =2.69 +003X +2.02¢ +005 0.9910  0.000 1
21 DNDP Y =6.65¢ +003X +2.40e +006  0.9929  0.000 2
22 DPHP Y =85X +9. 30e +003 0.9910 0.0100

F4 22 F PAEs fyEI %
Table 4 The recovery rate of 22-PAEs
Jo2=] "N # e F Concentration detection / mg/ kg
Serial &
N Compounds 0.50 1.00 2.00
o.

1 DMEP 108. 60 115.00 102.00
2 DEEP 110.20 120.00 107. 50
3 DNP 106. 20 106. 00 102.00
4 BBP 99. 60 105.00 109. 00
5 DEP 119.00 112.00 104. 00
6 DIDP 125.40 118.00 95.50
7 DBP 134.00 131.00 131.00
8 DINP 114.00 107.00 104.00
9 DIBP 138.00 136.00 139.50
10 BBZP 93.40 106. 00 100. 00
11 DCHP 85.60 80.20 81.50
12 DBEP 120. 60 116.00 101.00
13 DMP 106. 00 112.00 97.00
14 BMPP 108. 60 115.00 100. 00
15 DEHP 112.00 105.00 97.50
16 DPP 95.20 105.00 95.00
17 DHXP 89.80 95.70 90. 50
18 DNOP 114.60 111.00 94.50
19 DAP 97.60 103.00 93.50
20 DPRP 95.80 106. 00 97.00
21 DNDP 111.80 108.00 94.00
22 DPHP 83.20 100. 00 88.50
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