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B B AWMRKES TEREXEEHSE PR _THROBP)ASE_FR_§
¥ B (DEHP) E L E T A NS, BB AR ERKNEE, SRR, KB
18 3 8K, DBP, DEHP B R B ¥E# 3% DEHP E 1 MR BT EHE W WmBEE L DBP E
HEE., LK GEREN, XY RFE SRR EFELHIOERTA RSN
FHBC= Ce " HTHR(CMBAME, K EER K, (BHH]). DEHP i FE L2 INFHEK
9 % w8 O 1 s DBP 09 B AS (VRS B T DEHP, 1 EL 32 5555 55 3R 0 B w7 A X B2/

WREREER: TR AEYE ST DBP, DEHP & R MMM A EREM, Mt
PEERRE, HRARRY R EEE, ATy RIS,

HE/NXEARBEREN. BB LE R AR ESEPRERE O EBER,
DBP sHEY 4 K A8 M tb DEHP F 9% . [RI8HiE %3 DBP, DEHP X i E =B H —E &M,
FHAEFRS PR ET RIALN Ve S RIEE.

Xl MER TE-EYRE SE_PR_TEDOBP). SE_FR_R¥M
(DEHP), # 8 3l A, Mmgah 1%

hESES XS3

REALETSFRBEAENERELT L HERTY. B HERRBREREMS
AEXLREARLCEFAEMYESERHFRENT, BEAXTHNB. B 1991 EFREX
B A E A E X 460 7 hm™", FBRE MR X HKiT, 1978 FMLRKEERBERKERD
200 M, 1992 £ N E] 600 M, 3 1993 EWRH ZE 1100 W, 7 —L kAKX, REHE
I K B,

REMAABEAFERTENFEANE. OLEFREXERT, Bk ELE L F
MiEH, “EHEEHBEYREFNEKET, ERE”, FHEABAAESREAZ R IR
B QW BAIEABYEAMARBHAKRBESEE, A LEMEYERES
B Rz WY,

FERHEE PVC BB M A 3 B PRI 40%—60% 7o 45 i 38 ¥8 7 LA (R IE 38
BRI, REE BB R BRI KL AY (FFR PAES), NS AX W T B
HE_HBR_R¥AE. RE 1995 FRBES =R 60 Jm, 7L 40% #9534 88 7% 1t

» OHE ERBERZSRBHWE
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BNAE 24 A BAHARB LR Z P, AT EEHSBBMEELR L HIF 5%
FIBTMTILTEAENAR: © KREE L ETHFEDTRAZmMA R, OBKMRE
RACEYITE 3 o B B 30 ) F HRAE s @ BRER MR x4 4 A 4 B xod i 38 & SR Y S i

HTHREERESYE EZE T/, AR R EREER AN PR HSE_H
BT P (DBP) A48 % — W B8 — % ¥ R (DEHP) R 3 R, 18 3 AHBLILURI H ) S 4 T 3
LR REAT T T,

1 MEEFE

1.1 #H
{tiA DBP, DEHP # #F LI 4 3 8, {8 SE v #EY), HH 6] X84 3 DBP AL 4t, t i) 4 ™, DEHP %
SEAMA T — &5, SE > 95%.
PR MR AR EERRRARE, HEAERP T& 1. HigtLRER, RF, ERABRE
VIR RRARY, BRI 20 B, WELAETERASRTER.
F1 Bl TR

Table 1 Some properties of soil tested

ot ] pH AHLE b3 A BHRL R E
Soil oM. Clay Silt CEC
<0.002mm 0.02—0.002mm
a-n (g/kg) (g/kg) (g/kg) (cmol(+)/kg)
HiFR 7.03 25.3 267 383 174.2
1.2 ETERiKE

121 AXRELHE  HFEREB L2005 T6, 4 5ET 100m! ERMEF, MABKERAT LK
SR HEEFKEY 70%, REGE THEES AT 25 2 ICTHR—F, F LR PR EYEE LU Ek.

HERGZ—RY LHEHFHFB DBP, DEHP A B R E TR EARR S, FEAX G MM (70—72C)
EEBRE, AMER, ULEEBREER 80mg / L A MBIRMER, £,

TREARSE, B4 LEMA 0.5ml FRER. FAMB T 2T L SRS, # £ H¥ < DBP, DEHP 4 17 #
A, ZHEETRPHRELN 2mg / kg, BWABRFBKEY LRKIEEN 6% f 18%. AHRIEE
EERO,EBMESFETF 5C,20C,35C (+ 1C)MEEEFHH PBOLE 3, B EE HREMASER
AR LK BRARE., #HRIEHBULERMAR AN, 8HLE—-X=6,
122 KE+iE HEEALIHEETE. 5602002 FBF 100ml #HHES, ELHREE 28R (115C)
BEASH) KELH 40 44, FRREETER THRELX, #TE _KBEBEXE. XS0
BEBA 0.5ml 3R HEW, R A AL AR GRS, BimAE B KB @K, LB AK>EEN 18%, BTFE
BT 20CTHER, BEHRRERELETHETTHRETRET, ARERF L.
1.3 HBiEdE

LIk A R TR SRR T IAH, TR UERRE 1,

NERI G AR RKEFEHZERERS B8 FANPX, §/PEEH 4m X 3m, /N X WE 4 51%F
40cm FHRPAT, BPITARFEY, DX RIS b B R, B3, F K.

. LA RES TS LERH 2. 0 KD, RR— &K DBP X DEHP B T
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2000ml 7 B ¥ %, BIA 1500ml 8 KoK, HEG/KYEKSHSE8YS, FmotR —80 3—5ml, HE
sml, BARARE, EF. WHIRBETRABRFREPMA LSL ARAKES, MEBEF/HX L%, 8
5, YT 0—10cm TP Ay, LM A ZFRR, KRN 2mg/ke, BFE N 10mg/ke.
BFP GRAL, TERIE. 5 30 SR (I b, 3E3R) B ALY, I 0K 22 SR I B 5 7 980 SR R DA 48 4
BERAEK,
14 HRNETLERHNE

2, SHEENGC—IARHEFHERNAE GIEEAE4nm, K2XK, 10%SE—30%TF
chromsorp—WHP 80—100 B £, C—R3A BB SIER M. CX—250 A HERH N (LR ETita—
7). RGBAERFEP. FRKHARABREHRIFEIG . FWmE (60—90C). M. %, H
B _EH RS EREEW 100m KEZE 1ml £ GCRMEX FHRETA. K NaSO,. EF LR
HSS0CHHE 4 /DB B EFBBREBET DS, HHEA. Forsil #1 60—100 B, #0453, 400C
EALER. BHR(EEEERAT). G, BFIEPF 600CHEL 4/, RWERBEET SR
BESPEHER.

M S T W EE 300C, R 240C, S N, 40ml / min. BHEIMFEER.

13+ DBP.DEHP ¥ B R M Wik 7 k5 B4 2 HHC RN T LRGAE, T RETAE
ERP,MAMB—TEE(V.V=21)EAH 40m B GCEY)IR/G, BFRBY 1008, BB 2/
B, W EE R, B AA LR A M-I IR A B 20ml, B R Y 10 4040, B2, B EER. —KE
WA T 200ml 4L, WP BUEESR S0ml ZBK, 10ml 180 Na,SO, . 4 BWIET
wRE% LR S 28 BESE, ZBAE AEOEFHHEEAZERT S K-DRECKEE 2—3ml,
L Flonisil B tAEA4L, 3 LAk H SO ¥ —# 4k, k¥k. & )5 i GC-ECDI .

B AWM Ve TRMEH XS BH X TR HTE.

2 ZR5iHE

2.1 DBP.DEHP 1M MFHBHSEAKWEAR

TR R EEM LIRS KME T, 25 DBP. DEHP £ L I H B IAKA
B ERTE D, RRRENEF R 2. AR 2TUEN. OFFEE Aty E+
BYPMFEBSHEEERNR M, R EE QMK DBP. DEHP i & H &R, R Z R R,
DEHP *118 fE (9 BUS vt DBP E AR, Sl 1S /KB K 6% B, DEHP i A 13
63 KG,SCHRUATEHERFFHERME S 1.07Img/ ke, B TFHEARMN —F, M 35CHHBHT
FEEN0274mg/ kg, (XA R 13.7%. BE Xt DBP WiFE I StLAHEHE M,
IR E AR EAEY T X DBP.DEHP E L F M HFER (B 1), A HEE L EAHE
BHMMEMER T, XHARFNEH, QLH A SEMERAYNREIS LA -
MW, EHERFHRERT, K& & 8% K23 DBP. DEHP £ & B F(K, &
ShABTHERE. Fln, YEFHBER ST, EFHFE N 63 Xf, DEHP EKF &K 6% #
THFHORFEEHR 1.071mg/kg: MFEKBEEN 18% B9 L+, HEFHEEH 0.682mg/kg,
BiAGEEEMT 12%, DEHP £ T H I+ H B T 36.22%.

RATVA A5 H R 0 80K 63 35 57 18 B 31 4% 48 79 DBP. DEHP &+ R B AW R
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#2 DBP.DEHPELTINNK&ERE HEIFHR, C,=2.0mg/kg)
Table 2 Amount of DBP, DEHP remained in soil

Hen b g BE ‘¥ A B X
Plasticizer Water(%) Temperature (C) Period (d)
3 7 14 28 49 63
6 5 2.221 1.891 1.468 1.201 1.192 1.071
6 20 1.983 1.547 1.158 0.621 0.631 0.501
DEHP 6 35 1.743 1.437 0.729 0.359 0.364 0.274
18 5 1.823 1.834 1.117 1.102 0.987 0.682
18 20 1.619 1.512 0.972 0.736 0.569 0.283
18 35 1.381 1.171 0.869 0.567 0.317 0.0
6 5 2.128 1.928 1.900 1.611 1.039 0.651
6 20 2.049 1.669 1.357 0.786 0.725 0.401
DBP 6 35 1.932 1.609 1.193 0.467 0.582 0.351
18 5 2.284 2.087 1.812 1.335 0.966 0.426
18 20 1.918 1.541 1.025 0.555 0.544 0.381
18 35 1.573 1.317 1.107 0.348 0.401 0.348
60 = 7K 5} 6%DBP
b K%} 6%DEHP
50‘_ - 7K4} 18%DBP
=—pr— 7K 5} 18%DEHP
40 |-
3 W
% & 30
& % A
20F
10 |
0 L
5 20 35
KRB F(C)
Temperature (C )

Cy=20mg/kg r=63X
FE FFEE S DBP. DEHPZE L R PRFERHNP R
Fig.1 Effect of temperature on the residual rates of DBP and DEHP in soil

W, AR ERESXEEEN T EMEDEERARIFTEERAN., RAESHEES
AR TFHEYEHERN, DBP.DEHP £ 1T M HE R R ER D>, B2HRIHEE
7 DBP X% DEHP ZEXBEMAKE LIEP M FHEMD B Z LR, WE 2 UESL, KELH
FEFRMA AN ERNERPEAROER A RARERE. FEENRE
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80 —A— DBP RK &
—A— DBP K#h
—e— DEHP FRE

—O— DEHP K&

Residue (%)
BEE (%)

b
o
T

20

weta (A)
Incubation period (week)

THABEEI18%, BE20+1T
B2 WMAEYIEEXDBP. DEHPZE LR R H B LW
Fig.2 Effect of microbial activity on the residual dynamics of DBP and DEHP in soil

97% (DEHP) #1 91% (DBP) . T A K B 13 — & 9 £7 88 2 5 51 K 23.00% (DEHP) #
19.05(DBP). M el N HMAEYRHETIREZ WS A E L BREEH M RERE
R, B A Y BRI & MK AT DBP # DEHP 7 + 38 8 3% B o3 PR K.
2.2 DBP,DEHP %=+ Ik #5h 1 EHE

i KB ERNSMAR, K18 T 44K 3+ DBP, DEHP ZE A [ & 14 T ARSI ¥ 58
(F3), XL R LI DBP, DEHP 7£ 48 2 () & % v 887 3t — R R B2 3h % o R i
T, BRAABIES, BRBLARERE - BREANFFEC, = Ce "YEERR
(r > 0.900), X CH ¢ B ia] L P X Y5 8 B (mg/keg) » C 7 138 b BRI 3 o vk B
(mg/kg) » k Fo il Y 76 338 o P AR 5 86 30, « SRRt e 1) (R¥0) . BUFEf# s & & , DEHP
ELRIHERZAEREDAKSTER. BENEREEE, —REREREKD SRR
BEMFA MM, S46F %K DBP ¥EAABEHRT DEHP, M HEZHEE XMW
BEMXNE/N, BT LK G &R 18% B, IREMN SCHE 35C, DBP W@ ER LA
it M 0.024 £ FF 0.026, AL TEHIM 28.875 KRB ZE 26907 X, BHHR KK,

M3 PIFIGRALUE S, EARREFAT (BRKXHES), DEHP KFER L =M 1,
4T 14.438—73.255 ReGFEE A, K 1, < 30 KE & 54.54%, 30—60 K 5 27.27%,
> 60 R i) 5 18.18%; DBP HIREMEH W 1, &b F 25.667—45.730 XMEE M, K 1,
<30 KM 5 72.73%, 30—46 KW 5 27.27%. BT L1 2850 DBP f1 DEHP £ ¥ &4
THERILEAES BN, HEEFAKR, BERES K BEROFRTAH —ENIEHE
%, BT REENXE,

HTHBREFLAKE SR, T EHRAYELTEEEY KLY g, EL EYR
W T B, 5 — 0 TR SR B LR LRI 5| R V5 B i 8, BRI M DA S AT B B T 4 A
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&3 DBP, DEHPZER B L 5 T K9 & & 3h 11 2 R4E
Table 3 Dynamic characteris tics of DBP and DEHP degradation in different soil conditions

ity AREHE biS s B Bm REwRE P 30 1 EHRE
Plasticizer Water  Temperature Period Go Dynamic charactenis tics of degradation
Condition (%) ©) (X) (mg/kg) k hn r
iR 6 5 63 2.00 0.01t 69.300 0.903
iR 6 20 63 2.00 0.021 33.000 0920
ER 6 35 63 2.00 0.029 23.897 0.905
DEHP EiR 18 5 63 2.00 0.015 46.200 0.917
Lk 18 20 63 2.00 0.026 26.654 0.973
EE 18 35 63 2.00 0.048 14,438 0.949
EiR 18 5 122 5.00 0.010 73.255 0.954
R 18 20 122 5.00 0.030 23.100 0.958
2] — — 90 10.00 0.018 38.084 0.981
H 5] — — 90 2.00 0.037 18.901 0.991
=& 6 5 63 2.00 0.019 36.474 0.976
HiR 6 20 63 2.00 0.024 28.875 0.970
R 6 35 63 2.00 0.027 25.667 0.911
DBP a8 18 5 63 2.00 0.024 28.875 0.959
a8 18 20 63 2.00 0.025 27.720 0.937
2R 18 35 63 2.00 0.026 26.907 0.895
=R 18 5 122 5.00 0.019 36.474 0.993
2R 18 20 122 5.00 0.024 28.875 0.993
e 18 35 122 5.00 0.026 26.654 0.991
5] — — 90 10.00 0.025 27.893 0923
FH 5] — — 90 2.00 0.015 45,730 0.962
DEHP P3| 18 20 63 20.00 0.0005 1432,325 1.000
DBP R 18 20 63 20.00 0.0015 461.901 1.000

TS XKEE, RE TR HRE FoK G & BAT 8 RAET, DBP f1 DEHP # /%
REETETRE, 1, 5B E 461,901 1 1432325 K. WS R, MAEYBEEH LY
ATHEFHUEBEEXEEN. HATRHBIFRLYE L EFRERER, B EEYHZ
W, —ZEEEREZSEENK EHERR, R T ESEYEH, %7 # DBP. DEHP
M R AR
23 PN HERNERERROK W

M RS/ X, 148 s A R [E 7| & 89 DBP M DEHP, 3 Rp 8 T fh 41t i BR3¢, M4k
WHEKZEN, REBEAR. OFNMELE/INRSHENZHREXESHEHERZIMM
RY—EWEBER, MEAAELE MK PHRAEYEPRERBAEL S BLHEE
5: @5 DEHP A Lk, DBP sHEYAE KM B E AR @Btk LAEMRE. TR EH
ARZEERENAE, Ry MR &8, A K ZH, Bl SRR, ERXER
B, BERD; SR R, A KB, KB/, B S0 1 58 R B BURME R TR SR
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> WX > B b > FEFRBMH.

it AR L RiE T A3 DBP. DEHP Wi R =BIF A —EE W (£ 4). — B
&, DBP M THE KT DEHP, B{K77& DBP AL B/ MK ¥ MAKI, HA/NKHER —F
BB, MR ETE 12.8%—60%:; M DEHP R R &R B # =8 4 Em,
W= RER 13.5%—32%. LHRERET I HKHE DEHP 48 /MK F, M HIEY LA 14
=, HIRE B FiSiE.

&4 DBP.DEHPH#HF™RHIEKM (kg//MX)
Table 4 Effect of DBP and DEHP on the yield of vegetable

48] HHK Vegetable
Treatment ®h b W3 Em3E HIER
Radish Chile Spinach Cauliflower Talica premch
Pagii] 10.0 18.1 / 25.0 25.1
DBP (&7 &) 4.0 13.8 0.305 21.8 19.2
DBP({& &) 13.0 14.8 0.510 199 19.5
DEHP (& 7 #) 6.8 13.5 0.500 258 21.7
DEHP ({& 77 & ) 14.0 18.1 0.805 259 27.0

5 FR R OHABK B B 1t it AT R AL Ve S BN, GRER, EME Ve SR
o} R G, T 7 AESR. B3R Ve & B L3 B,

%5 DBP.DEHPH VS B (mg/ke® H) KK MR
Table 5 Effect of DBP and DEHP on the V¢ content of vegetable

i 2B #HHE Vegetable

Treatment #HIER Wk TEm3%E
Italica premch Spinach Cauliflower

pogii| 1047.5 4113 675.0
DBP (% &) 1005.4 383.8 671.5
DBP ({7 &) 1021.2 383.8 687.5
DEBP (& &) 1034.4 383.8 671.5
DEHP (& 57/ ) 1021.2 401.3 677.5

A X ER T DBP ME LB, BINH 5, B RAR A, HEEHIRRE
R R A YR U9 DBP MR AHEY LS ERANERMEEE N EXHE PEESRITH]
0 BUE xR R R RBOEE RS, RABA TSN ER#T. EHAIX
izt G 0 A W 00 & 16 B BESR, T BB R & S BUER 3E 40 R AN 7= B 80 T B

3 &
it LR, BATIA AR SR A% M = TS (DBP) M4 % P M — B A

(DEHP) # +—AEY R K0 W17 A i T JLT5 &
(1) DBP, DEHP £ L+ A —& B #e @, Hitx T A HHEHR — WM, 15
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K4 AR 1R BE B % Mk DBP. DEHP 7 13 F 5 B4,

(2) DBP, DEHPE TP N ETR —RRES ¥ FE C, = Ce ™" Kt
ik, TRMEYEHRRERMBER (WEERE, LR AMED TR, 5
¥ {8 DBP, DEHP 7 - 4 A 1) [ fife 8 32 18 i, AT £ 30 A 133 o 1 s, AR A Dt - 484
MEHAREM,

(3) HtEAMMERERKE —~ERRERER, DBP WEME X E. DBP X AF#
RN ERE —F WM, B EEE 12.8%—60%. DBP, DEHP R &4 i M &
AL Ve & B/, {3 57 3% & B PR AR, R Y 1T AR R 3 2B R ot R B A D00 B FF R BRI
B WMBRHEY =M RN EETELERXE,

8 ® x W
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EFFECT OF PAEs PLASTICIZERS ON SOIL-CROP SYSTEM

An Qiong Jin Wei Li Yong Xu Rui—wei

(Institute of Soil Science, Academia Sinica, Nanjing 210008)
Summary

The effect of persistence, degradation dynamics of DBP (Dibutyl phthalate) and
DEHP (di(2—ethylhexyl) phthalate) on corp growth were studied in this work. Results
showed that DBP and DEHP remainede in soil increased with experimental temperature
raised, especially for DEHP. The remained amount of pathalate plasticizers decreased
with the increase of soil water content. The degradation of these two chemicals in the
soil can be described by the the first order kinetic equation of C = Coe""’. The
degradation of DEHP was strongly affected by environmental factors. Although DBP
degraded faster than DEHP, the dependence of its degradation in soil on
environmental fators was much smaller than that of DEHP.

Results also indicated that the activities of soil micro organisms played a very
important role in PAEs degradation in soil. Increase in activites of soil
micro—organisms would accelerate the PAEs degradation rates and reduce the pollution
of PAEs to soils.

Results of field experiment with these two chemicals showed that a high dose of
them restricted the growth of vegetable to some extent, especially for DBP. Meanwhile,
it was also concluded that DBP and DEHP decreased the vegetable yield silghtly and
reduced the Vc contents of eatable parts of vegetables.

Key words  Plasticizer, Soil-crop system, DBP (Dibutyl phthalate), DEHP
(di(2—ethylhexyl) phthalate), Persistence dynamics, Degradation kinetics



