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HoRE. 25F %W, 7 F B AR OPEs, B2 = T fig (TnBP) \BE M2 = 5 3£ K (TEHP) 852 = T % £ g (TBEP) | BE R = 7K ik
(TPhP) M2 =54 LT (TCEP) Wl2 =S PI R (TCPP) FIfff2 = (2,3- %P9 %E) BR ( TDCPP) ¥fi . Z ,OPEs TERZ(0~10
em) FIRFSZE (10 ~20 em) HIERES FH A (ng-g ™" ) 4331 146. 7 ~348. 7 (SEH44E 231. 1) F1206.5 ~333.2 (260.2). % &
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Pollution Characteristics of Organophosphate Esters in Frozen Soil ‘on -the

Eastern Edge of Qinghai-Tibet Plateau [ ¥ s
LIU Li-ya, YIN Hong-ling” , JIAN Lin-jie, XU Zi-wen, XIONG Yuan- mlng, LUO Y1 LIU Xiao-v'ven.,"".XU},.W?i-
xin / - L . j ¢ .

(Colh‘ge of Reqources and Environment, Chengdu Umver&ltyfof Informatlon Teohnol_ogy, Chengdu 610225 China) d
Abstract’; In thlb stu.dy, soil samples were LoTlefted"f;:)m the eastern edge of the Qinghai Tibet Pl’ldtedu in December 2019-="Tle 1eve]._-

and dlstnbutlon‘"charaqterlstlcs of organophospha.te ésterd (JOPEs) in seasonal frozc;: soil wer€, analyzed, and theirssources were
discussed. The ! results. showed that the targel” analyte in.(:luding tri-n-butyl phogphate ('TnBP), 'tris ( 2-ethylhexyl ) phosphate
(FEHP) , tributoxyethyl phosphate (TBEP) Jf triphenyl” phosphate (TPhP), tri(2zehloreethyl) phosphate ( TCEP), trichloropropyl
phosphate (TCPP) ‘and tris=(2,3-dichloropropyl) phosphate (TDCPP) were detected with 100% frequency. Levels of Z OPEs in
topsoﬂ (0 1,0 (mjI and sub topsoil (10-20 cm) were 146 7 348”7 ng+g~' (mean: 231. 1 ng+g™") and 206. 5-333.2 ng-g~' (mean:
260.2 ngtg "), respectively. The Z 7OPEs content level is comparable to that of urban soil ,which is worthy of attention. TBEP and
TDCPP'were the most abundant compounds in the plateau soil. Point source emissions have significant influence on the spatial
distribution of OPEs, and regional deposition of OPEs contributes to all sampling sites. The migration ability of different OPE
compounds in soil was different. Stronger migration ability was observed for aromatic OPEs (TPhP) than chlorinated OPEs. Principal
component analysis showed that the main sources of OPEs in plateau soil were atmospheric wet and dry deposition, manufactured
consumer materials, and the release of OPEs from automobile interior decoration.

Key words:; plateau; soil; organophosphate esters (OPEs) ; distribution; migration; source
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Table 1  Information about the sampling sites
ETRe) ZHEE/(°) HEN/(°) K/ m
1 101. 03270 33.822 64 3608.5
2 100. 639 55 34. 674 28 3322.5
3 100. 822 03 34.83937 3563.3
4 100. 637 44 35.254 51 3249.0
5 100. 863 04 36.939 76 3118.4
6 100. 839 45 36. 996 55 3159.3
7 100. 231 90 37.399 07 3421.0
8 100. 192 36 38.12290 3092.2
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300°C (F#45F 4 min). MS 2584 EIJ5, SIM A2, B
TR A 200°C , 32 MR B A 280°C . SIM #4524
Wi B #% % Bt & TaBP, TCEP, TCPP. TDCPP.
TPhP, TBEP 1 TEHP. 7 # HARML& W0 H b5 & F
M2 B (m/z) 43 50 TnBP: 155, 99 211 FlI
125; TCEP;249 . 63, 143 #1251; TCPP: 125, 99
201, 277 F1157; TDCPP.75, 99, 191, 209 I 381;
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> OPEs 7EREJE L P iy & G P iz &
S M 43 9 R 206.5 ~ 333.2, 244.0 Al 260.2
ng-g ' IR I (ng-g™") HEFF S TDCPP (72.6
~137.1, i {4 92.4) > TBEP (65.7 ~ 124.6,
82.7) >TPhP(15.6 ~60.6, 26.3) > TCPP(13.8 ~
30.1, 22.0) > TCEP(11.6 ~31.9, 16.9) > TEHP
(3.9~13.4,4.4) >TnBP(0.6 ~5.8, 2.5). Mfkk
U, KR JE I RS 5 R 2 AR IR | B
HH TCRRIR 10 15 Y .

¥ 7 Fl OPEs $2 U I 19 AS ] 43 A o Sl 2 i
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(> OPEs =834.3 ng-g™', 45% ) > F5 MMM
(98.3 ng-g™', 5% ). AWFsEHR I EACHERR FE
TCPP H1 TDCPP % P&, Il 2 34 B A HLIR 7
fic 7 %8 = (TCPP: 1gK,, = 3.11, TDCPP: 1gK,, =
3.97),#3% OPEs 15 Y85/ Ja R X L300 4 iy
B KB OPEs. X TCEP T 55 , ‘& Y M P4 fi 45
MR IAE -3 P IRAE 5 5 s S R 2 — 2 ik
T2+ 3 PR OPEs R4 S LIS R K w 43
54 AL OPEs (> OPEs =1072.4 ngeg™', /5
> OPEs ff) 52%) > ki3 OPEs ( > OPEs =
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11% ). 5RZ M, Bt o (OPEs) TR 8%, i &
FRANTF I 0 (OPEs) 435I 2% F1 6%, i B HLAL 4
FEAFESZ T OPEs #£ + AR [RITREE i i) 4 A5 .
AWFER > OPEs 1R[] i Ao ) 72 J2- 1
K7 LR Z AT WS S M REAS LA
P >0.05),1fi H.{& TPhP (r = 0. 866, P < 0.05) FlI
TCEP(r =0. 845, P<0. os)iﬂfﬁzﬁﬂﬁﬁﬁiqﬂﬁ

BEEHLLE, i OPEs Ei%&qﬂi}\ﬁé}:’@ﬂm”
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TEHP(47% ). 530 TPhP 1] F 2 LT R
P T HE HR, HROZ S0 OPEs. TPhP < E-7K
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