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o L K PAEs 284k L Hirh, AR
H iz — ¢ 3E CLliE ( DEHP) S22 B AE 1) 1 38 v iy 1)
({85l T2 PAEs 28755ed'" . 1997 4E £ [E EPA
¥ DEHP #1h {EJe 2 6l A 315 424, B T 2005 4%
CUA% 175 L3 B0 B W 2 R, T3 4 25 7 i T
DEHP, 5[ Jin%z A KR B 0 s 1 4% 2R354 5 o
¥J 4 DEHP # #'"'. Zornikova 2™ I iE T
Moravia &1 & 1 # DEHP ¥ & {t T 0. 03 ~
0.73mg/kg, 3 & BLAE T3 BHEZ T #K (30 ~40cm)
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[ 475 e bR i . Wang 25145 H ok 9
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W A 45 R T R s Al A 0 IR
TC 2 [E AR AR AR B AR 2 TR AR A
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A HFFE 200 T ol ef DEHP [f] 3 45 2R B
W 1 e/ BF S s DEHP [ 5T 5% J% i Jis 5 +
8 DEHP [y s A G . AR b -h DEHP AR
HEBE A ek DEHP W E R SR, AH TH R
Oy TR 13 DEHP §35 id B2 . A SCE X 30 g
BB S IX Al 4= 3 i A AE () DEHP 355 4[R]3
TEPE 2 U L TR R o I K 5 I LT AR AR
X4, R R B RO (038 - B ampm <
WS T b v DEHP (1% B il 2o A% S 7 B 1= 48
DEHP ()% &34, UH R A48 7~ 7 15+ 58 v PAEs
KAG YR A LG Gl
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ARG RN (2017 42 9 H—2018 4£ 1 H ) XA
TIRARE R - 8. 8°C , fe il 2R 38. 7°C -3 <l
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1.2 RS

TG 6 B Al Xz 1 ) A A e
MR, iz X R LT VR A B0 4 o iR i B —
HAEFR, 535 B S (A 20 Jm A=Y il 7 (o
FRAW ) B BE 118 (B 2H) | JC 4= 3 25 1 %) BE b fi
(C2l), =220 X4 ,A 4. B 445 MRIX,
KIXHEFA 1. 0m x 0. Sm, &> KX 55 P R R
C 4110 /MK, /NK R 0. 5m x 0. 5m, A B
AN L HEVRE N 5 ~ 10em, B 2Bk E £ 2
B IR B T HEAMR N, SR B AR, D
WA AR EEA i DEHP (750442 A

TR S T LLRAR 2 Ah, DU 5 e
X H RGBS T AL s b DEHP [r] 4k FH 14511
B RECRE . 350 8 A o 2017 4F 9 H—2018 4
1A 150 4R ] WatchDog 1000 $i4f R 5 R GE %)
TG DA 1 TR R R AT T B R
1.3 FEMCRASIA

R A5, 9 F 15 .30 .45 60,75 .90 105
120 135 [ 150d SRAZHEIEHE b i M+, VEBRER
JZ 55, H b B BY B HOIR B A 100mL A5 €5 35 35
L, 25 B AC RGO, Frik SEgR s kI R Y 43
PR AR Tkg T HERE A 300mL 5 (A 3 5, 25 5
4CHENCIRAE , Pl SEI RGN . P K R A 38
SRAE— LA TRERE A , 26 KR i P A5 4% B DL %
R BER AT o

FEMBEEC: AT P PRI 2. Og MBI, 7875 5
PRGN SOmL 28 5, A 1. Og Tk B BR A1
20mL LR B, Pk 30min, e B0, B IS iR
0 T RFFRICS. 0g 3, A SOmL 25 f
HomA 1. Og Jo/K B B2 4M . 20mL 2R 4R, R %
30min , # 8 E0 , HCE IR

BES R : 5256 28 % B Agilent 6890N/5975 =,
FAETE - BT AL (35 Agilent 23] ), DB - 5MS Ul
SR A BB A5 FE (30m x 0. 25mm x 0. 25um,
S Agilent 24 F] ), X b i A1 4 38 19 32 Bk o 17
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DEHP Zp A, FoAs tH R M 1. 6peg/kg.

3 25 4« HEAE IR BE 250°C, R FH AN 43 U ifF
BE UERERE 1L 3R U (L 99.999% ) .
FHil B2 ¥ W) 46 U B O 40°C, fR £F 2min, L1 10
°C/mini# i THE 2 300°C , 445 33min, )5 LA 300°C
4T Smin, BIET ]y 38min , ¥ 71 4E R B[]
3min,
1.4 Jrsdshl

DL S A S PR RE S AT S0 58, S 8253 H 3
07 A2 FIBRAE A, BRSO 2 g F 20 g,
DEHP f#AH X5 1 I 22 (RSD ) 417 10% LA, 811
ZH 81.6% ~108% ., HL 100mL I 7E 5L 56 2 31k
TWe4E % ImL, AL PAEs 1945 F1{H, DEHP 1
SCEG A S FUEY 130 ~ 160pg/T, 76 5E 5 FR LT il 2
MK, #Z B 20 MM B E 1A PATHE
PEAT DA, A7 45 A X i 22 428 1 7€ 30% AN o 5
A 6T B (R B 5 DEHP 3 808 2517 530 R A
DAFE S AR N 2 B, X T 8 3 5 T AR AR I A AN
AR T A A A B AT S SRR

2 g5
2.1 RS LR SR

TR A v v I X M R AT, IR SR
FEILE 1o 4 pH Oy 6. 0, fi BR 45 A HLAK L CaO |
MgO MnO & g B A A%, BRIk 4 5 ik, 1 3%
AR Ay, AT HLBE A, FH 1 sc e dit (CEC)
IR AR 3 3 Fe, O B AR B, B 3R H R
FERG I, 007 B SR Bk A R >

#1 RS RS

Table 1  Physical — chemical characteristics of experimental soils
ZH Hld S5 Hufe
pH 6.0 MgO( x102) 0.49
CEC( mmol/kg) 13.4 MnO( x10~2) 0.16
UL ( x1072) 1.45 TFe, 0, ( x107%) 16.58
CaO( x1072) 0.44 H,0 ( x107%) 3.43

TIRMR AR PR IR R A R B A R
R SR AN Y VA AR P Ao 04 el Y RV R
SR M A AR FE B B ORI Ok H T U Ut
N B T SSHAL, R A SHER S B R
12 BT IX AR PUBEE R PR IR E
2.2 HiErf DEHP MR

AN, i DEHP Wl i3 1088 A P

KRR SNRA BRI ™ . TR B 1]
2SR L T AR R S R T [ A o Y AE
W0 Sz B AR BT YL AR v R R R 1) )
IREEY 8 M ffVE F 2226 DEHP (1K ff J6ERfAE
FH R e f ) 3 ey 1) Hetb ) R K 2R B Ak, R
oAb a B o AT Hh 5 2 i B A T4 A B
SRS AR RVE R, TR B rf DEHP () B
AR EE R 2P K ) R 1 IE &
SRR AAE YR AR A
2.2.1 =440 FE T HuEH DEHP Bl ik

22 B TSR ) ) B R g A DEHP
SR AR CE K. T ILAE L 2 KIS T
A B .C =R T =0T, v DEHP 5% B4 &
YR RS, DEHP [ B Hc i 34 2 Bk b TH 4%
fiEo b, A 41403 DEHP (5% 88 & i/, Bt
%5, 13.57Tmg/kg; B 20 A1 C 41 DEHP [ F- 1
FREAVEE ALY, {H B 41 DEHP By B & 08 & T C
41,4359k 10. 83mg/kg 10, 77mg/ kg, 45535 B i
R EFESAA R T HuEE A DEHP 988k .

462 Wi DEHP #P%

Table 2 DEHP concentrations in plastic films

KR A 4 (mg/kg) B 4 (mg/kg) C 2 (mg/kg)
MR CA) | ggfrit et | skpit Bocht | SRR RRch
15 15.04  9.93 16.53 8.44 19.98 4.99
30 16.73 8.24 15.91 9.06 - -
45 15.60  9.37 - - - -
60 17.29 7.68 20.63  4.34 23.70 1.27
75 15.02 9.95 - - 21.58 3.39
90 15.22 9.75 21.25 3.72 - -
105 5.52 19.45 | 10.74 14.23 | 11.98 12.99
120 4.94  20.03 6.55 18.42 6.07 18.9
135 4.63 20.34 | 11.85 13.12 9.01 15.96
150 4.00 20.97 9.64 15.33 7.06 17.91
SEHE 11.40 13.57 | 14.14 10.83 | 14.20 10.77
FrifE 2= 5.76 5.76 5.29 5.29 7.38 7.38

TE: =7 3R Jem] A .

ST o DEHP (R is 2l LAt A 41
ARFEF MU s DEHP (B iGE R B , A 3G 25
(5 % i) - SEORL AT DA RO A - A=
RfVEFH B 4L AL B v DEHP By 08 12 32 2 h 1)
2SS K | ) S URE Y E H ADE R VR s T C
20 DEHP (R @ 2 AU ] 23 S 45 2 FOG il AR
o RSGR R SF AT, AR Z A 41
[ DEHP () B0 e o XoF Fe 2B, 78 26 1 R0k
T HEZ bR MR, - UL K A W R R R
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DEHP [iE B BT, T 2 5 ARG T i
JEih DEHP [HR# gt 72, FARBEHER . Ao, A1
P ARG TEE R i S, R T
Hu I DEHP ()3T A% R BE B K, BREE S0 SR
BRLA5- 3k 7 FH (10 2 R R 4 R TP AR TR R I 4R R —
H R AT ML TS Yo XU , i i ' DEHP 254875 — H
PR P KRR, W] 3 i 13 RSB A
JR TG
2.2.2 ZZHAPEN M DEHP B0 A

M 2 T LA ), B IR R] A9 ZE 4, M rp
DEHP Bt Bk it B as . mE 1 Al LIE
FEHBIE A SR B AL )t A h, B DEHP () B il A7
FEPIABT B, 43 5 R 18 e T Be A h BE T B .
H1,0 ~90d g5 — BB, B Bt DEHP 224K
- G218 B AL, DEHP (5% B HH AW 85 o 90 ~
105d Hifa], #ufrf DEHP (14855 2 BB B AR BETT
J5 2 150d W HERRE—E Ko 1 90 ~ 150d W) Ay b
JIEX DEHP B9 55 — B B, B B4 5 T 90 ~ 105d
() Py A AR TR BRI, 22 )5 M S b DEHP (1) 5% B8 138
fitc DEHP 7£90 ~ 105d [A]5 R B, T RE S it
[ BRI XK TE R, 6 B e 2 AR R 6
WS, TR T v T S8 Aot it Hh 205 8 — F R g
[ NI EREE R 1 s 1 oGS A T K R
AR RIS A HL IR R

55 | [mcal
50 | E B4
| |z a4l

M DEHPIRE (mg/kg)

KA (d)
Pl1 Hirp DEHP & @it B kR

Fig.1 Histogram of DEHP concentrations with time in plastic films
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B 41 +3Erh DEHP [ & W& & T A 4. 7E 150d 11y
BN, A ZH AP 3 b DEHP (1446 H vk FE 7R
0.17 ~3.74mg/kg Z ], ¥ H SEHI{E N 2. 00me/ kg ;
B 44 4b B 1 3¢ v DEHP () & tF Wk B2 7E 0. 34 ~
4.29mg/ kg2 [A] , P-IH A 2. 25mg/ kg, A5 BT

— 300 —

15 rh DEHP &5 ¥ B2 7E [ N 4 13 PAEs 25465
Wi SR B T . A b DEHP f B
T B4, Mg b R IE R IR S T B 4,
ATSEBR AR A 41 438 b DEHP ¥ FERgAIG. H X
PRI G Y =2 i PR, A 2 3 )R £ 1 B 41+
RGN0 A= WA IR A 0 IS TR
M EYZ 5 DEHP (A PR /E A, ARt T 3 rp
DEHP ) [ Sk fi >, NI 5k A 21 + 4 DEHP i
T B4,

i & 2 o], -3k DEHP & 68 i B ] (14 2E 4
eI S WA RAE . RN AT HT 60d Py, -
DEHP ¥ B 2 IR 45 = ke %, A 2l + 3 DEHP
G F 2 0. 036mg/ (kg « d) , B £ 35 < %
£70.02mg/ (kg - d) ;60d J& , HHe 3 B W RA, S0
AR TR, 60 ~90d, A B 4] +3 DEHP &
S I A 2 9 50% 590 ~ 150d, - 4 rh
DEHP & GG, We AR A GRS e , R B S AR 4 47
1E 1.0mg/kg AR, HHbfE|a) 433 #5 1%) DEHP, —
WA T LR )2 2 iR 56 41 A HL L CEC H
B, AF T DEHP [ B Ik A -3 2 2 1Y
DEHP Yy it 5 & A 1 KRRV /. 5ok, ik 5
HAHB IR DEHP [ 3 6 0 ok @ AIC, -3¢ DEHP
A Y SCIREME R T 2 Wik A , AT i B DEHP
A R i T (1) 22 20 3T R T P AR AR RRAIE o

—=— A4
nt —e— BAI

L3 DEHPIK ¥ (mg/kg)

15 30 45 60 75 90 105 120 135 150
SRS (d)
Pl2  :brb DEHP #RIERGIN IR AE bl £
Fig.2  Variation curves of DEHP concentrations with time in

soils
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Fig.3 Comparison of DEHP content in plastic films and soils
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HIGHLIGHTS

(1) The release characteristics of DEHP from plastic film were revealed in the Karst Plateau area.

(2) The relationship between film — covered soil and DEHP in film was studied.

(3) DEHP accumulation in red soil of the Karst Plateau did not occur within a short period.
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ABSTRACT

BACKGROUND: With the wide application of PAEs in plastic greenhouse and plastic film mulching cultivation
techniques, the pollution of diethylhexyl phthalate ( DEHP) in agricultural soils has become widespread in China.
OBJECTIVES: To quantitatively reveal the release of DEHP from plastic film and the distribution characteristics
of DEHP concentration in mulched soil, red soil and tobacco films in the Yunnan Karst Plateau.

METHODS; Field experiments were conducted to simulate the mulched soil environment, and the DEHP contents
in agricultural film and soil media were determined by Gas Chromatography — Mass Spectrometry.

RESULTS: The maximum release of DEHP from plastic film cover in undisturbed soil was 13. 57mg/kg. The
average DEHP (10.83mg/kg) released from plastic film covered with biological inhibitors was slightly higher than
that from uncovered soil (10. 77mg/kg). The releases of DEHP from plastic film included two stages of slow
release and concentrated steep increase. The total release increased with time. DEHP concentrations in undisturbed
soil ranged from 0. 17 to 3. 74mg/kg and those in soil with biological inhibitors ranged from 0. 34 to 4. 29mg/kg.
The DEHP levels were within the detection concentration range of phthalate esters (PAEs) in mulched farmland soil
at home and abroad. The contents of DEHP in soils increased first and then decreased with time.
CONCLUSIONS: DEHP in soil mainly comes from the release of DEHP in plastic film. It is concluded that
DEHP does not accumulate in red soils of the Karst Plateau within a short period. Reasonable arrangement of crop

mulching can effectively reduce organic pollution in soil.

KEY WORDS: DEHP; plastic films; soil organic pollution; Karst plateau area
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