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Contents and Composition of PAEs in the Topsoil in Xi’an
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Abstract: The content and composition of phthalic acid esters (PAEs) in the topsoil were analyzed by set-
ting 62 sampling sites in 6 functional areas inside Xi’an third ring road. The results showed that the average value
of DMP, DEP, BBP, DnBP, DEHP and DnOP were 0. 188 mg/kg, 0. 187 mg/kg, 0.091 mg/kg, 4. 174 mg/kg,
6.122 mg/kg and 0. 188 mg/kg, respectively. The total mass ratio of the six PAEs (X ,PAEs) ranged from
1.54 mg/kg to 153.17 mg/kg, with an average of 10.95 mg/kg. The content of },,PAEs in the 6 functional are-
as from high to low in order was: traffic area, industrial park , mixed region, park, cultural area, residential are-
a. Compared with other cities, the content of DMP in the topsoil of Xi’an was at a high level, DEP, DnBP, DE-
HP and Y PAEs were relatively higher, BBP and DnOP belonged to moderate level.
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Fig. 1  Topsoil sampling sites in Xi’an
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Table 1  Testing results of PAEs in the topsoil of Xi’an and PAEs standards in the soil of New York, U.S. A. mg/kg
PAES P42 11 R JZ L P PAEs _ R [H 4 29N LI h PAESs
1 i 5 3 {H i i 22 A A o i 2 A A BB i
DMP — ~8.12 — 0. 188 1.035 5.51 0.02 2
DEP — ~3.07 — 0.187 0.421 2.25 0.071 7.1
BBP —~1.94 — 0.091 0.290 3.19 1.215 50
DnBP 0.67 ~13.7 3.77 4.174 2. 681 0. 64 0.081 8.1
DEHP 0.04 ~137.39 1.64 6. 122 18. 066 2.95 4.35 50
DnOP —~1.02 0.06 0.188 0.270 1. 44 1.2 50
>¢PAEs 1.54 ~153.17 5.32 10.95 20. 15 1.84
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Table 2 Comparison of PAEs in the topsoil of Xi’an and other areas mg/kg
X el Y6 PAESs DMP DEP BBP DnBP DEHP DnOP ik
Jest el - 1 848. 99 7.20 19.9 4.10 425 370 22.79 [17]
Ik T A 2.76 0.01 0.02 0.03 0.79 1. 88 0.03 [18]
ok A el - b 0.62 0.05 0.02 0. 04 0.31 0.16 0. 04 [19]
5 qeoll 45 2.42 — 112 0.18 0.13 0.89 0. 10 [20]
%3+ e 72.53 0.15 0. 09 0. 40 8. 13 63.2 0.56 [20]
TR = A1 X el 1 8 2.84 0.08 0.05 0. 14 0. 84 0.70 1.03 [21]
i B I A 0.83 0.01 0.01 — 0.07 0.73 0.01 [22]
Vi Wl A 4 10. 95 0.188 0.187 0.091 4.174 6.122 0.188
%3 BERHAFDERERLESR PAL & mg/ke
Table 3 PAEs values in the topsoil of different functional areas in Xi’an mg/kg
PAES 2238 X RAEX fEEX AKX NI Tk X
[ ¥{E 3t ¥ {H 7 SN FEnEE] ¥ {H i B {E v e
DMP —~0.92 0.08 — ~0.66 0. 08 —~8.12 1.16 — ~0.27 0. 04 —~0.27 0.056 — ~0.19 0.06
DEP — ~0.66 0.20 — ~0.37 0.13 — ~0.43 0.075 — ~0.21 0.05 —~0.29 0.075 —~3.07 0.62
BBP — ~0.72 0.10 —~0.11 0.02 — ~0.52 0.075 — ~0.18 0. 04 —~0.26 0.04 —~1.94 0.34
DnBP 1.15~13.70 4.72 0.79~9.67 4.37 0.67~5.15 2.81 1.59~6.65 3.81 0.92~10.07 4.06 1.48~9.76 4.55
DEHP 0.58 ~137.39 12.37 0.99 ~16.12 4.42 0.99~3.65 1.57 0.40~7.25 2.05 0.57 ~27.49 4.44 0.65~31.18 6.84
DnOP — ~0.92 0.20 —~1.02 0.32 — ~0.49 0.13 — ~0.62 0.15 —~0.88 0.19 —~0.14 0.03
26PAEs 2.47 ~153.1717.67 1.79 ~26.68 9.34 1.89 ~17.40 5.82 2.70 ~14.02 6.14 1.54 ~38.06 8.86 2.52~20.8512.44
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DMP > DnOP > DEP > BBP; PAEs ¥ ik 7E = 3§ i 4
5]/ DEHP > DnBP=>DEP > DnOP > BBP > DMP,
P22 32 )2 - i PAEs 6 Fh e BF & He 494 0
DEHP > DnBP > DMP = DnOP > DEP > BBP;
PAEs FLIKTE A2 38 X fit i b 5] 5 DEHP > DnBP>>
DEP > DnOP > BBP > DMP; PAEs {75 {8 4 X I
INBE BT 5 46135 5 DEHP > DnBP>DnOP > DEP >
DMP > BBP; PAEs FLARFE (£ X Jr (& 5] > DnBP >

DEHP > DMP > DnOP > BBP > DEP; PAEs Fi{&7E 3
# X FT 5 K6~ DnBP > DEHP>DnOP > DEP >
DMP > BBP; PAEs MUATE Tl X BF (5 Hefdil y DEHP >
DnBP=>DEP > BBP > DMP > DnOP. i % i )2 +
#Erh DnBP .DEHP .DnOP . DMP DEP il BBP [ i}
35k 100% 100% 50% 24% 47% F123% .

A LRI, P2 T R 2 R PAEs i A K
1) DnBP F1 DEHP 3, — & % 5 Y PAEs fi§
94% U5 IR IX IR =00 = (95% ) > E
WX (94% ) > 3 (92% ) , — F LA 6] D hg X 1)
Fe A 2350 A2 X (97 % ) > 3 Fd (96% ) > SCHLIX.
(95% ) >IREX(94% ) > T X (91% ) > fFE X
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Table 4  Proportion of PAEs monomers in the topsoil of Xi’an %
PAEs [EE:300) A2 X REX fEE X SCHIX AT Tk X FHIX =" =
DMP 1.72 0.43 0. 84 19.93 0.63 0.63 0.51 1.02 4.48 0.59
DEP 1.71 1.16 1. 40 1.28 0.89 0.85 5.11 1.79 1.09 1.98
BBP 0.85 0.56 0.19 1.29 0.62 0.45 2.67 0 0. 47 1.16
DnBP 38.10 26.70 46.75 48.23 62. 00 45.79 36.52 52.83 40.78 34. 60
DEHP 55.90 70. 00 47.36 26. 96 33.36 50. 10 54.92 40. 83 51.17 60. 30
DnOP 1.72 1.15 3.46 2.31 2.50 2.18 0.27 3.53 2.01 1.37
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