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Fig.1 Effect of heavy metal Pb on the phosphatase activity in the soil in

the presence of oxalic acid

F1 gl EEAREAER

Table 1 Basic physical and chemical properties of the soils in the experiment

fbn pH {H wT BB (kg )

w (EE(gke™) w (HALA/(mgkg™)

w (L) (mgkg™) w (Pb)/(mg-kg™)

¢ 8.44 29.08 0.77

78.45 3.092 80.00




WU A TR B ST X 152 Po AR R VA =20

1233

212 EDTA% R G 42 BPbE &5 L s i
EHRA R

K27~ T EDTAB R J5 5 4 @ ) + ek iR it
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S )E, UE4SEPbEE Ny, BEIETE Ny ER
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0.01), il T iz B A 15
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Fig.2 Effect of heavy metal Pb on the phosphatase activity in the soil in
the presence of EDTA
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Fig.3 Comparison of different chelator
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Fig4 Effect of chelator on the total heavy metal Pb
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23 EAAEEXENENBNLM

B AR BB ) B B T A 20

Bl SERAW], ULV A2 mmolkg,

(R T EIRIA K, HE R 445 g, AL

T AR IERIZS (ICK, R s . A
F2 EAEFIFMEXNEFTEMENTIE

Table 2 Effect of the amount of chelating agents on brassica biomass

bEEEF))/(mmolkg) CK 1.0 20 30 40 50

. HER 323 286 445 378 327 193
/g
EDTA 323 234 183 212 277 26l

1 mmol-kg 'FERRIN, TIFHEY AR, Y
TR I b BB SR M R T2 mmol-kg I, IR
B, SRESFEARCSWRERN, JFnd
W T EST AR, HAEY R e, i
JEE SR Y J95 mmol-kg I, HAE W) T ik B R AR
NI it TR Y f BE R R EE R Yk B A 2
mmol-kg' . YRMEDTAJS, HIZE2nlA1, Ak
TFEIFHAE YRR L CKAG, X AT RESE B T HE T
W T AR Z IR B S AP, EITAY AR KR A2 B T
il . ULBHEDTAX 145 th P i) 6 AL AR 1 S0k,
EDTA 5Pbi KA S EWAE S+, 5
TR, EREEEDTAf MY ZEE  HE
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IERA T, BT R R B 28— R Al
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Yy, T R B I SR MBI T ST AR K
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2.4 WMEESFIES L EREERERE M
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3R T HRMEDTAE B 5 TR me, A

F 3 FMEATIX T R M R B R

Table 3  Effect of chelating agents on inhibition of phosphatase activity

and available phosphorus in the soil

ARG BEREREYE wCEREE)  BRREEHHIRY%
CK 3.8473 57.99 0
R 1 43969 53.51 -14.29
IR 2 5.4962 83.77 -42.86
R 3 6.5954 115.52 -71.43
R 4 7.1450 124.48 -85.71
R 5 4.9466 73.05 -28.57
EDTA 1 46718 59.07 2143
EDTA 2 52214 29.76 -35.72
EDTA 3 8.7939 84.31 -128.57
EDTA 4 7.6947 102.09 -100.00
EDTA 5 8.5191 105.62 -121.43

SR £ PSR W) B G i R T R P A1 2R . A3 T
A, CHERFIEDTAM 5T 2 BE R Wk B2 430 A 413
mmol-kg™ I, BB IO IE MK, 203 07.145 0
187939 . Xt W R g 1) 41 i 22 30 [l 43 A A
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b, AR AR R A SES . AT
BE A% T - 17%) 5 A W T 0% MR 5 A Ol 1 ok
2, VIBRRREEIGE Mx, LAE O & B e el e
b, HRBEE R, HbrdEd R IE 7R R .
y=2.258 9+0.038 4 x, AW B SHEREG A
W F I IEAE XSG R (P=0.000 3<0.01 ), EDTAE
Sa, PRELRIE RN . 3=3.2258+0.049 3 x,
B B S B R I I IE A S R RN B
( P=0.0883>0.05 ), ULFHFIRIEE 5, BERRNTAE
I AL e A LR, KRR A RS
EDTAMEH BN 2, (B AR HF 1 R I A9 44
bR s, WAR, X FIEERERR A HELRE )y, L
TR FEDTA,
3 it

ARSI AT, TS LR 25iE

1) IR, W& EABPoI R, w
PR G MR SRS 3, ELIL A MR 15 1 5 P
SHEXZANGLE . EDTANA T3, BERREG 1)
P TP i B3 IR e, BRI S
P I AR 3 A T R AR (P<0.01),

2) SR AFMRERNEA MBS, HhE
& JEPOIN F AT B T AR W EE . Mb(FIR)
FIB(EDTA)3 HI7E2F15 mmol-kg I, AbFHLS Fi5
X EHER N RAE AT . IR IR IR v i B
IR, TEDTANIREAR T # T A YK -

3) FIRMEDTARIE N, #AXT et T 5
FREEA TG, AEERCRE K BIIAE] T 85.71%H1
128.57%. [FIETULIHEDTAXS 8 4 J& PbiyTF fL.fig
SRR, EDTAXTE ML SERCRAL T 58
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Effect of yellow mustard and chelating agents treatment on Pb content and
phosphatase activity in the soil

ZHU Fang*, ZHANG Fei, CHEN Yu, CHAI Hua

College of Environmental Science and Engineering, Taiyuan University of Technology, Taiyuan 030024, China

Abstract: In this article, pot experiments were carried out by oxalic acid and EDTA induced phyto-remediation of Pb
contaminated soil by yellow mustard. Changes of Pb content, yellow mustard biomass, the effects of Pb content and yellow
mustard biomass on phosphatase activity and phosphorus content in the polluted soil and the correlation between phosphatase
activity and Pb content through regression analysis were investigated. When the concentration of oxalic acid and EDTA were 2 and
5 mmol-kg™, respectively, the concentration of Pb in the soil reached the lowest and had a better soil remediation result. The
biomass of yellow mustard increased under adding oxalic acid and decreased under adding EDTA. Oxalic acid and EDTA induced
phytoremediation could increase the activity of phosphatase which reached 85.71% and 128.57%, respectively. After adding
EDTA, phosphatase activity decreased with increasing of Pb content. After oxalic acid and EDTA induced phytoremediation, the
available phosphorus increased and the maximum content were 124.48 and 105.62 mg-kg, respectively. After the addition of
oxalic acid, the available phosphorus and phosphatase showed a very significant relevance (P<0.01). After adding EDTA,
available phosphorus and phosphatase had a positive correlation (P=0.088 3). The activity of EDTA on Pb was stronger than that
of oxalic acid, the phosphatase activity under EDTA was better than that under oxalic acid. Not Available phosphorus could be
changed to available phosphorus by Phosphatase under Oxalic acid better than that under EDTA. The phosphatase activity could
be used as an important indicator of evaluating the remediation ability of oxalic acid and EDTA based on Pb contaminated soil.

Key words: Oxalic acid; EDTA; Heavy metal Pb; Soil; phosphatase; available phosphorus



