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Degradation of Phthalate Esters in Soil and the Effects on Soil Enzyme Activities
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Abstract; Phthalate esters (PAEs) are a kind of widespread toxic organic compounds in the environment. We discussed the different
degradation rate of four kinds of PAEs in the soil and its impact on different soil enzyme activities. We used GC-MS methods to
determine the concentration of PAEs in soil. The results showed that soil microorganisms play a major role in the degradation of PAEs.
The biodegradation diagram of PAEs was accord with first-order kinetics equation. And the shorter carbon chain, the better degradation
efficiency. With the high concentration of PAE30, DnOP, which has long carbon chain, the degradation efficiency is lower than that of
PAEL and PAEIO, only 73% was degraded after 40 days. We use standard methods to determine the matrix enzyme activities, after
adding the PAEs into soil, B-glucosidase, phosphatase, urease, protease activity have changed. Phosphatase activity decreased at first
and then increased, B-glucosidase activity decreased slowly, protease activity increased at first and then decreased, the activity of
urease increased gradually. After 20 days, except for B-glucosidase activity continued decreasing, the activities of others enzyme
recovered gradually, and higher than the control group.
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Table 1 PAEs dosage in soil samples/mg-kg ™'

PAEs AKEH KM

Control  PAEsl  PAEs10 PAEs30 S-PAEsl S-PAEs10 S-PAEs30
DMP 0 1 10 30 1 10 30
DEP 0 1 10 30 1 10 30
DnBP 0 1 10 30 1 10 30
DnOP 0 1 10 30 1 10 30

1.2 PAFEs iy & 8¢

H GC-MS 5 + e W PAEs 19k . A
FH ASE300 % % ( Dionex, Sunnyvale, CA, USA) ¥
WA ILT 66 mL [ RE54K ASE 848 h. % K4
(20 £0.05) g - HEFE T A A R 5T 42t 1 JC 7K Bt @2 4k
10 pwL bRARIR AT, 8 M AR WU v, AR L
(2:2: 1) ) A W s 1 O e TN Je 25 L. 4>
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W HE B B T 50°C 1Y 28 K A vh 78 R 4 L SR IS PR
F 50 mL FFEE R KRR B FLAR R 0,45 pm P8 iR
WA B ROM R S X (GC-MS)  (Agilent,
Wilmington, DE, USA) %R J5 ] HP-5 [ 81 4 95 E
Y08 BT (3% HE (30 m x 0. 25 mm x 0. 25 wm) 5347
BEAh PAEs LS vk b i R AT AL fE R 4
i O B Y
1.3 S s M 5 vk

SR FH AR HE 7 ik I 3k T TR M, 2 5 SOk
[23,24]. HARJFmT.

4 T2 Al R P i R Ml TR 0 L (0 0. ME AR 1
g WA HFEE T 50 mL =it inA 4 mL ) f§ iR
ZEp W (pH 5.6),0.25 mL 41 1 mL 0.115
mol/ L p-if B W B A WL #7505 , & T 37 C IR
P 1 h A RS, A 1 mL 0.5 mol/L& {45
A4 mL 0.5 mol/ LA E LN WIR A 5 1 8 J5 , 76 I
£ 400 nm 400 H g% EE (UV1601, Shimadzu ). [iff
TR B (DA A 3 R By 1T ) &R b g/ (g+h),
37°C, I JG L FEXT IR

B -] 75 W A R FH A R M bL k. MERR AR 1
g WA EHEE T 50 mL =i A 0.9 mL Z£1#
K, 0.1 mL B ZELEBE 10 min, A 1.5 mL Ji§f%
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0.5 mL AR 15 min; 3 30 A 2 mL 1% B% %
VW R IR A AT AR A) AE 3T°C E IR AR vh 8 3R 24
hy B FR 45 UG N 3 mL = SR RR AW, 2 5 L U s
M 1 mL W T R L, inA 0.4 mol/L Na, CO,
W S mL, fE AR IR 1 mL; SRS 5 T 37°C1E
AR 15 min, ff 3870 B A5, 78 3 K 680
nm A0 I G L T R AL (DL R ) Eon
g/ (gh) ,37C I TC HRE X IR,

JUR ISR FH 2% FC b i, HAR O o s FRELS g AL
T4, 8 F 100 mL =i+, A 10 mL pH 6.7
BEFRZE ph ik S 0.5 mL HIZE. VR G 403 15 min 5,00
A 10 mL 10% bR £ i (5 LUK ) , BT 37°C
fEIRAS P 7% 48 h. BEFREE AU BUH A 20 mL
1 mol/L KC1, 75438 4) 10 min. B 2k 2055 g 4%
1 WL B B A UE VR 1 mL BT 25 mL AR
. KRR BEE 10 mL, £ 4], B8 A 4 mL 1
mol/L NaOH, B & FRREZE. 10 min J5, L5 H
YEXT B AU F 460 nm AR LW 6 RE . B P A
(LR IT) £l mg/(g-h),37C, JF B JC L #
Xif .
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Fig.2  Concentration variation of the PAEs with time
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Fig.3 Degradation kinetics of PAEs in soil
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