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 E A HIEE A ME R AR BB SR M SR ARG A TR R R AR TS
P ST T L RERL (2L CHEEE ) DU LR (EGTA) e BEIR — %81 (KH, PO, ) §lifk K P H B 5 18 S XT
+ T4 R PR LR 520 | IF43 5% F TCLP #5410 BCR ¥/ M7 5 43 Ja 32 MR B AL ~ATE 280 A Myt 1 il o
M A R AR A R AR R R A PR B KU PEAN vk xR Bl S LR A B RO AT T T 46
KRB EGTA XF Cu F1 Cd A BB BEACR  FRAR T 13 Cu Zn A1 Cd IR HIVREE & T Pb Bk HI
T T AR RS Cu 5% B o S9SN IR S Zn R B it TR RS Pb 5% B it DL M SS9 IR PR IGE W] 1B JR A
Cd 5% 88 & b KH, PO, B in i A9 34 fin, Ph. Cd A1 Cu 3= HI M BE & F Mt 3%, Zn 32 1 MR 26 L JH IR T %
KH,PO M EE BN ME N FERHNFERBHRSKTARSESRE S, aRESELSE S H.
EGTA fil KH,PO,BkA B E W E MR T 4 M &8 AP IR S 5% i R AN 55 R 4R LS Ph . Cd 5% B &, KR E H
T Cd AN Cu FR32 H Ve B RN A KU . Zn 75 4 S HER MR VEE &, Ph 15 4 R AT IE R, Cd Al Cu V54 + 35
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Remediation of heavy metal contaminated soil by combined
EGTA washing and KH,PO, immobilization

WANG Minxing " ZHANG Jinyong XIAO Yang WANG Shize
(School of Environmental and Safety Engineering, Changzhou University , Changzhou, 213164, China)

Abstract: In order to further reduce the environmental risk of heavy metals remaining in the soil
after chelation, a combination method of washing and immobilizatio was used to repair heavy metal
contaminated soil. The washing rates, leaching concentration and chemical specification of heave
metals in soil by ethylenebis ( oxyethylenenitrilo ) tetraacetic acid ( EGTA) washing, potassium
dihydrogen phosphate (KH,PO,) immobilization and their combination treatment were studied. The
TCLP method and BCR method were used to analyze the leaching concentration and chemical form
distribution of heavy metals. An environmental risk assessment method covering soil heavy metal
concentration, bioavailability and toxicity was constructed to evaluate the remediation efficiency. The
results showed that EGTA had higher removal rates of Cu and Cd. EGTA treatments reduced the

leaching concentration of Cu, Zn and Cd in soil, and the increased the leaching concentration of Pbh.
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Considering chemical specification of heavy metals, EGTA treatments reduced the reducible Cu,
weak acid extractable and reducible Zn, the reducible and residual Pb, the weak acid extractable
and reducible Cd residues in soil. With the increase of KH,PO, dosage, the leaching concentration
of Pb, Cd and Cu showed a downward trend, and the leaching concentration of Zn increased first
and then decreased. The effect of KH,PO, on the chemical specification of heavy metals was mainly
reflected in the decrease of the proportion of the weak acid extractable fraction or the reducible
fraction, and the increase of the residual fraction. The combination of EGTA and KH,PO,
significantly reduced the reducible heavy metals and the weak acid extractable Pb and Cd residues.
Combined remediation had a synergistic effect on reducing cadmium leaching concentrations and
environmental risks. Washing was suitable for Zn contaminated soil remediation, immobilization was
suitable for Pb contaminated soil, and combined washing and immobilization was suitable for Cd or
Cu contaminated soil deep remediation.

Keywords :soil, heavy metals, washing, immobilization, environmental risk assessment.

AEEGY R E AR EEAA M Rk RS i s s g & kv R e
L E R I A E AR, R 4 DU 2 (EDTA ) PRI 438 v 2 Fh i 4 i LA B B A RE
FE AR 9 2 WF RN ) A0 EDTA XELLAE PR, 46 3 b ik s K, I 2 5T R
FIN,N'-Z 1 35 F11R (EDDS) \ A &R — LR VUEH ( GLDA) 8% £ XL ( 2-% Fk £ FE ik ) U 2 iR
(EGTA) %5 5) = W REAi (B A0 I AR 0 10 EDTA S SR, BE Al FHAS 24 nl e s (L B &
&gt Bl R AR E R ST G REE E HT K e R K A RE g X R s AR
B A R AR T AR I 4R S i (ERPEAS PR Ak B 4R B B KUK, T BT i —
Atk b 3.

KR B ALAR S G B R BOR T UGB A 5 1 S kA DOTE M 2% sl A bR
SRRV, AR T 4 SR AR I AT S TR AR R 5 - Sk P o 4 i TR A 3 — 2D ek R
G B REE KU AE Al R AR T DL B E PRAR L3 2R E 4R A RS & R, T L
TR R 4 o - A b O Y i, ) 2 T A s e R AR B 2, LR P T5 e - R Bl
e

H A FUEE BT R AR R 5 Bk PR B B RO X Tk IE 5, PP e bn 8 w5 oy 5 4 8 vk
Jig 2R 2021 AR T bk R T A A RS Y S TR AAE & 8 R TR R R PR Bl s ) 4R
e RO 2 (0 % e Bl A L S A AR - i 4 s o A i T 2 M R SR R AT
P+ BBEEACR PPN A A B AR E &R #srE R I, TE N EHIE T EE SRR
i RS MR EE M S R TS Y KU B ZR A TR TR T AN R AR T R AR — NG — AN T Tk

FHI EGTA Wkt LAREAR 4- 338 o 43 J 5% B8 1, 1 /e >R F W2 — &80 (KH, PO, ) R4 7 Je St fb Ab 21 LA
FEAR 9 rp 5k B8 T 4 J 1 A 0 5o v A e 2 A T 4 Jm R B i R M RN B 1 IR XU T 4
B, 255 B B T Gt 4 3 7 4 a8 15 Y /KT B ki e XURS: R I A T, kbl i A R ik v/ i AR B
BARIHCR A TIAN B TE R E A8 15 4+ BEUR BEAE B HOR A0 IE 5 A AR R 2= AR RV .

1 #8551 ( Materials and methods)

N Ci v

At B VIR M T RO R S S M 2T 3%, 167 TR 48 119.9626° b4 31.6856°. 1- 1%
BT FTA . pH (Eh 7.2 AL S R 7.48 g-kg ™' SRR HRAUHE FHUSCH 43531y :35.54 2477
121.42 mg-kg™'. -4 Cu Pb Zn Fl Cd & &43510 36.47 .30.62 .93.65 mg-kg ™ 1 0.08 mg-kg™ i Hb
TG BTG LR - SRR, BRI T ) A A R T G 1 SR /N SRR IRBE N 0—30 em, FEAL R
HARX G, bR A M 2% 5 S J5 ek 2 mm JE BT, 0 A — 22 5% CuSO,- SH, 0, ZnS0,+ 7TH, O,
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Pb(NO,), .CACL:SH,O ¥, BEFE 50, # 8- 47 24600, Cu  Zn  Pb Al Cd 7 & 43518 745.03
803.59 .667.67 .19.80 mg-kg .
1.2 SEgeiRit

WP 2 81T 5 AR HE EGTA A& 43514 0.1,0.2.0.5 1.2 g- L7 A ab BB 1 19
5 ¢, BETHIEMP A —E &1 EGTA 125 mL £# T /K, % 180 remin™ [ EED 2 h, ZJEHEIAE
O LA 4000 remin™' A EEE 5.0 10 min SEAT [ 40 B9, BT ORI 4R o L Ao HIEE 4R
PREA . BN A 2 K.

Btk 2 St 5 AR, KH, PO, B 435124 0.1% ,0.5% 1% 2% Fl 5% .1~ 4b SRR BUAL I
+ 35 o, BTHIEM T INA—E R KH,PO,FI 5 mL 25 7oKk 3E 4] A RXT 10 d, 508+
BT 4 Jm 12k B RN AR B R A B AR AR A RAE. R A EE R 2 K.

EGTA #PEFI KH, PO, BifL Ik G1& & S8 i it 6 M 4b 3, fCAS°4 E1P1 E1P2 E1P3 E2P1 E2P2,
E2P3, Hh E1 F1 E2 /35S E EGTA #m& 1 gL' F12 g-L7',P1.P2 1 P3 43 H{t 3% KH, PO, f i
1% 2%M 5%. T A FRFRH 1 5 o, & THOR M, INA — & &) EGTA 125 mL £ & 1K, &
180 r+min~ ' fFE FEZE % 120 min, ZJ5EIAEOE, L 4000 remin™ A3 B0 10 min, B I G &
B i VRS Y SRR B A — E R BERR S 5 mL £ BTk B A), AT 10 d,
SRS ERMIREMARIESESENRE R B 0EER 2 K.

1.3 KIsr#Hr

K BCR # £ 0L S EUIHA H R R A S AR A5, /0 W SRR ECE (F1) | i JFE A
(F2) AJ5EALZS (F3) AR ZS (F4) %6 4 PR RIE S, SR F KO R W M 43 6 06 B 31 (1 1 S &
novAA300) Ml EARFEIEZ Cu.Zn Pb A Cd (TG E.

¥ TCLP ( Toxicity Characteristic Leaching Procedure ) ¥ 2 8 4& & 7 5 + 1 & 4 8 1= vk | B
PRTTIE R ISR O 2 g B AR, I UK R 12 $2 W 40 mL, f V& [E Eb Ry 2001, 4835 18+2 h, A
0.45 LA AR BRI 8 , BT DR VRAS I 2 4 7% 4t
1.4 ML

4 E 15 Y B 2 BORANN T 2275 T8 T 4w A% 0 - T A R XU , Ay 2% - 4 4 S AR
BA ] R AR ) RS Y KR, T 4R AR B T I PR XU i AR B E A R 1 E E ROk R, £
e 4 Jm Ak B LR R 4R R RECK IR W 4 15 G HIHHE R ACR AR A R AT

@ = (1 -n/n,) x 100

n

n =Y (BCF, x LTC,)

BCF =C./C,

LTC = C,/C,
K, o FRMIREEHIR ; n FoRBE G HIEE S BEIRERS L, 9, FRBEN HIEE S EIRE
RS 6 55 ; BCF /R 485 ¢ B 4@ 1) 5 48 R 40, I e+ 3 5 4 T 5 B8 W (R IS5 XU, € SR FHYVL R AR
TR SR, mg-kg ™, HEUES 91K Cu(23.40) . Zn(64.80) .Ph(22.00) Fl Cd(0.085) ). LTC. Ky
FHEPY | R E SR E R MR AR A RIS C O | PV AR R TCLP R,
S W2 T 4 R R PR AE W M 5 €, O 38 TCLP 32 HL VT 4 J VR BE Ao BRI, mg - L1, LB 4%
MK Cu(1) Zn(1) .Pb(0.05)F1 Cd(0.01)*7.

2 ZER511HE ( Results and discussion)

2.1 EGTA iyt = R%

1 J& EGTA X £33 Cu Zn Pb Fl Cd 55 4 P 4@ BIPEMERSCR . 28 1 AT UL, 4 R 4 & i e i
R EGTA HEhNE AR AT N, Cd W ZEAE EGTA HOmi T ik B8 & i vk i %, 24 EGTA #n
BT 0.1 g L7 Cd VeI 360 5 R U4 I EGTA A 2 ¢+ L' Cu Zn Ph Fl Cd %5 4 Fh i 4
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JB BB 51R 53.29% 38.76% .18.93% Fl 41.74%. 7] W, EGTA %} Cu.Zn H1 Cd B 54519 YE AL
X Ph APEIB SR AR X555, 5 EDTA X AP RO AR Fe A SRk 22 15> X Ph 5344+
BT TR B YRR ASCR BT BV , s 4T EGTA Wit a1 33k A7 I SR Ab T v i 417 X 4%
B E A RIS Y IR B E SRR R EGTA X Cd BA B AR RCR B Cu BRI Rk T
ARG LE R, T e R 5 R 3 Cu S ARAK, PRI 1 B M B A K.

F 1 EGTA Bhng Xt 388 4 8 el R a9 520

Table 1 Effect of EGTA dosage on removal rate of heavy metals in soil

EGTA & T4 R PENE R Heavy metal washing rate/%
EGTA dose/(g-L™") Cu Zn Ph Cd
0 0.25+0.04 0.11x0.01 0.0520.01 2.01£0.22
0.1 9.48+0.01 0.25+0.01 0.5120.01 31.83+0.66
0.2 15.050.01 0.72+0.01 0.62+0.01 32.90+2.18
0.5 23.85+0.03 7.00+0.01 1.2320.01 37.88+0.64
1 37.27+0.03 20.9420.03 7.8620.01 39.65+0.57
2 53.29+0.20 38.76+0.13 18.93+0.04 41.74%0.57

2 BARTR EGTA B Xt i + HEk k)5 4 Fhok 8 B 48 TCLP 3= H R B 52 m. i 2 2 mT I,
Cu.Zn Fll Cd 2 FEY B EGTA B & 934 nim ~ B, Horh Zn A1 Cd 3= R BERE R i K. 2% EGTA
PR 2 g- LB, Zn F1 Cd 32 HWR EE IR 5 51 47.70% F1 74.47% , Cu 5 H VR EEHI8E R 20.87%
Ph 2 H ik B WIBE# EGTA BN (BN 242 = ka3, 4 EGTA itk 2 - L' B, Ph 12 H R Ry itk
VERTY 2.05 £5.3X T g2 J& T EGTA X} Pb AUVER SRR SN | Rk Pk fe 3% B T - B8 Y Ph A759R 5%
%, 5T HHER R EGTA JE R4 &4, IR MiEe @ T Ph (1R e B DR e 5 22 R BUS SRR it =
Pb YEME A AR Ph 2 kB DU HE FLRT B8 AR T AE 05 e XU

R 2 EGTA Bfnixd 13 4 8 3= ik B i 52 )

Table 2 Effect of EGTA dose on soil heavy metal leaching concentration

EGTA i T4 )RR H )Y Heavy metal leaching concentration/ (mg-L™")
EGTA dose/(g-L™") Cu Zn Pb cd
0 14.42+0.81 24.45+0.17 0.8320.01 0.47+0.08
0.1 13.47+0.92 22.67+0.49 1.06+0.03 0.21x0.09
0.2 13.08+0.89 23.67+0.23 1.0620.05 0.20+0.08
0.5 12.56+1.12 21.62+0.21 1.02+0.02 0.17+0.08
1 13.79£0.93 17.27+0.23 0.98+0.01 0.15+0.08
2 11.41£0.70 12.7920.13 1.70+0.08 0.12+0.01

P12 EGTA X 35k B i s A s IR 25 0 A 2. by 6 1l L, (B 3% Cu A1 Zn 22
LASS FRAR G AN AT S 250 3 s P W LART R RS A7 AR 3 AR & FUARME ; Cd DLSS R HGE | l ik
RS FIFRIA AL, A AL & LR EGTA IR UE 235 BRI 1 L Tk S Cu B2 B 4, T S AL 2R
FRIEZS Cu 75 B B R0, (5 T 9 25 e Bl e vp o LU, PR Cu YR B8O 4 52 1) A4 X
BUN, SRR Cu SR L5 Rk B EGTA B (i, RIRJEA Y Zn ¥ 58 F R,
Hh 55 FRAR G AN AR SRS Zn 5% B i B B fe s n] R AL A MBS 245 Zn th T oy BUAV/IN IRHEXS Zn 5k
R BCR B e AR XN EGTA MR BEREAR 1 3l b I8 |l 8L S Bk 245 Ph % B 4, o alid i
A5 Pb B BA BT PR IR B f R EGTA 4R R 1SS PR EZHGE Ph & i JX AT REJE Ph ¥R H W 4R i Y L 22
JEILEGTA UM BEFRAR T e rh S5 MR PR GE FIn] 38 53 Cd 3R B, 32 1 Al AL S MR 245 Cd
FRE RGeS Bl B JE A A TR A 55 TR PR IBGES it i 3 SR A 4 oy ml A A 25 i ke i
&L LPTIA  EGTA 5 B30 i [0 55 R S IS m i J A 25 I PR A T 4 S o b B R - M o 2 R )
FEG, TR ] e ARG 00 RS B e Aoy “ I IS B .
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Fig.1 Effect of EGTA dosage on chemical specification of residual heavy metals in soil

2.2 KH,PO, itk 5 1

7 3 W KH,PO,XF -3 Cu Zn \Pb Fil Cd 45 4 Fhe 4 )@ 2 th ik BE Y52 . B 38 3 W UL Bk |+
Her Cu A1 Zn 13 MR LT, Ph AT Cd 32 H R I ARAIR 3 5 it 398 o 4 T 5 i A [ 1 4 I 1) 0
ZESA I P FE 4 RS W R RE R AE A AR

3 KH,PO BN 4 e 5 15 e Ay s

Table 3 Effect of KH,PO, dosage on soil heavy metal leaching concentrations

KH, PO, #l 4 4 JE 1= H R ¥ Heavy metal leaching concentration/ (mg-1.7")
KH, PO, dose/% Cu 7n Pb cd
0 14.42+0.81 24.45+0.17 0.83+0.01 0.47+0.08
0.1 14.47£0.58 19.69+0.26 1.15+0.41 0.34+0.05
0.5 13.98+0.19 20.61+0.69 0.58+0.29 0.34£0.10
1 13.44£0.54 21.390.11 0.56+0.64 0.34+0.07
2 10.13£0.10 26.26+0.06 0.08+0.01 0.37+0.08
5 10.53+0.03 19.47+0.06 0.05+0.25 0.28+0.01

Cu 2 kB ARG KH,PO, FIXG I REAR , (A RE IR AR08, 24 KH, PO, BN R 2%, Cu 12
R B SRR T (CK) A ELRRK T 29.75% . KH, PO, XT Zn 332 ik B A2 a5 /0N, 24 KH, PO, # &R 2%
F, Zn 32 O BEA B B TE, e A BEOUME TR BE BT B R SR X Zn AOATALHL 35 B Bk T 26 1 28 sl g
B, %FF B 55 I ABRIREL A 5 51 & 3 pH FEAR, 7T AE S EUE M Zn BEHN, R & B R
B ot 4 T A R A R Zn AT PEAS AR B Y KHL PO, X Cd 12 H R B A A e A 1)
WAEH, 4 KH, PO, B 5%, Cd = H vk BE IR 40.43%.KH, PO, X Ph 1= H vk B B B i)
HIESCR | 24 KH, PO, BN R 2%, Ph 3= vk B Ik 91.70% . A3 AH CIF 58 2 B, FR JL il Ik Ay 55
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BERSRE B SR R XM+ 38 Cu Zn Pb A1 Cd 5 E 4 8 46 B & R S (b acrm ™ B
EEXF Pb BOAI LR B R4 8 B 7 25 L AR KH, PO, X Ph F Cd FLA b i sl AL 3% -, %) Cu
A Zn WEEACAE ARG5S , B AN & BRIHA iT GB35 Zn (32 VR . AL I, >R KH, PO, Slifb I8 & &
4@ 5 Y A T G R 4R B RRBRE | B AL AL BUS IR T S AT W I AP A AR B AR A K
IR E X T Cu A Zn V55 -4, 0] DL R R L0 I BRI A o R UE A TRl Ak s R

Pl 2 i KH, PO, Bn ot + 38 43 i A 2# IR 28 50 A s e R 181 2 BT 1, KH, PO, S8 35 (IR T 59 7R
PEPCS AL Cu S H 3 T NS RS BRI ZS Cu (5 L, v RE 2 55 IR BUS M T H AL A Cu &
KH, PO, Slifk & 52 J5 3043 e 3 R T 38 B 25 el sk 75 25, 7R KH, PO, B T T B AL S AT B RS Zn (1,
P T AR 5 LY KH, POl 190, 554 IGE 7 F S PR T AH EL 2 R T 19.64% , g il a
TS CK 22580/ 7RI KH,PO 325 THRIEZS Ph & Lo, FRAR T AT 4L 7S Ph & L, BR AT 4R EUS Ph 5
e SEREARE $E m , FTR SIS Ph oy HE RSG5 i Ja BRI 75 i KH, PO, KR FERRAIR T 89 PR EE U Cd (5 L,
P 1A RS MIBRIE S Cd 7 H, TR RS Cd W BUSERRIR S 4 s a3 25 B ik, KH, PO, = %83 i
FRAR 55 MR PR IR 7 LA R AR A S o LR B AL 3 b 1) Cu AN Cd 3 38 o AR 25 o Lokl fk 3 v
) Pb,%F 458 Zn fb2F B 270 A5 I 5200 U 45/ ).
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Fig.2 Effect of KH,PO, dosage on chemical specification of heavy metals in soil

2.3 EGTA-KH,PO,B& 1658 R

4 & EGTA-KH,PO, KA B EXT 4 FhE &)@ 15 4 LB RO . 3k 4 WA, 5 CK A1 L, EGTA
W B EFRIT Cu Zn A1 Cd B2 MR IE (B3I T Ph B3R H W, KH, PO, AL B KR BERE AR T P 1
Cd 12 YR, %5 Cu F1 Zn 32 VR BE A EIRAE FH /. 5 EGTA BEH L , EGTA-KH, PO, Bk 16 42 ik — b
BRI T 4 F 48 1932 th kB L Ph (IR B i R & EGTA WRPEXT Zn F1 Cd 32 W FE 1Y
IS AE FHALLT , KH, PO, BALXT Ph 15 v BE (4 D8 A 347, EGTA-KH, PO, K G185 7T LU — 2B B AR
Pb il Cd (932 R BE X Cu F Zn 32 e BE A HIDSAE FH 5 5000 EGTA ke 22 5850/
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R4 EGTA-KH,PO,BAMEE N + e84 )8 i Hh ik FE Ay 2 i
Table 4 Effect of combined EGTA-KH, PO, on leaching concentration of heavy metals in soil

fby HE R Heavy metal leaching (‘,oncentlration(mg-L’l )

Treatment Cu 7n Pb Ccd
CK 14.42+0.81 24.45+0.17 0.83+0.01 0.47£0.08
El 13.79+0.93 17.27£0.23 0.98+0.01 0.15+0.08
E2 11.41£0.7 12.79+0.13 1.7+0.08 0.12+0.01
P1 13.44+0.54 21.39+0.01 0.56+0.03 0.34+0.07
P2 10.13£0.1 26.26+0 0.08+0 0.37£0.08
P3 10.53+0.03 19.47£0 0.05+0.01 0.28+0.01

E1PI1 9.39+0.17 16.51+0.42 0.33+0.04 0.06+0.01
E1P2 10.37+0.19 16.91+0.21 0.12+0.05 0.07+0.01
E1P3 11.92+£0.24 16.56+0.02 0.05+0.05 0.07+0.01
E2P1 8.87+0.29 12.62+0.17 0.63+0.05 0.06+0.01
E2P2 11.02+0.17 13.10+0.04 0.22+0.05 0.08+0.01
E2P3 11.09+0.69 13.29+0.31 0.06+0.05 0.09+0.01

Kl 3 [ EGTA-KH, PO B AE R Y] 4 R & @ b2 A AR g th &1 3 a0, vl 5 E1P1
AHEG, T3 EGTA 5% KH, PO, B Xf 4 Fp e 4 & AL 248 8 0 A 952 6 F Cu, 39 EGTA £t
P T IS RIS Cu SR FRAK T TR JEAS Cu R B8 B4 KH, PO, £ in 1 & T 59 MR 2 LS C
FREE B BRI T AR JRES Cu ZR B 4T Zn, B0 EGTA £ W 425 Zn 5% ii@ﬁﬁ?ﬁ%ﬁ%,ibn
KH, PO, #& I XA T2 Zn B2/ 3T Ph B8 EGTA $En2: Ame  FR AR iR A Ph 5% B8 i, %)

BIEARSZ AN 380 KH, PO, B0 AT #F— 2D FEARS5 FR B IGE P 8% B & %5 T Cd, 3 in EGTA 1%
T ] 2L BT A A IR A Cd 5% B i, 39 KH, PO, F & XF 2 TE 38 Cd A sZ M 344/ N i ik
FL AR R b P b B 4 SR A 2A TR 8 0 AR AR AR, T LA ) EGTA-KH, PO, B A B 1) 2 AL 238 i
FEARAT IR RS 48 S mE R Cu A Ph V53 1 38 RS IR IR BCS T R RS B 48 ok B =R
Zn Fl Cd 7544 4.
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Fig.3 Effect of combined remediation with EGTA and KH,PO, on chemical specification of heavy metal forms in soil
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5 BAFMEE ST 135 4 n PS5 XU H D% 136 5 AT, EGTA X Cu 1Y ERT HA A7)
BB | KH, PO, Bl AL Ab A ERT IR 4%, EGTA-KH, PO, 51652 5 EGTA WRUEHE bl LUk —
HilW Cu 1Y ERL, I Cu 159 13 AR EU EGTA ¥k EGTA-KH, PO MK GB 5 RS 5 HR Tk /
EiALER G AL PR EGTA Xt Zn %) ERT HA A HIBRCE , KH, PO, Alifb AL B Y ERT HIVBCR IR 2 0 17,
HJF R Z KH, PO, A YA T R = Zn 912 k. 5 EGTA kYEAH L, EGTA-KH, PO, BX &85 1T LA
PE— B Zn 9 ERT, (HIGIRAR/N. I, Zn 15 5% + 38 BR F EGTA W PEE 2. EGTA X} Pb () ERI A9
IR R 2% FeE AR s, R R EGTA 255 #8 Pb (1932 H ¥k 2. KH, PO, Bl Ak b B o] LK i
FEHIU Pb () ERL5 KH, PO, flifb AL FAH H  EGTA-KH, PO, B85 7T LLE— A I Pb () BRI, {H 5
RN H I, Zn V532 -3 BR RS AR — S A AL 18 2 . EGTA X} Cd 1Y ERT HA B4 1 HIECR , KH, PO,
BEALALFEXS Cd 1Y ERT M8t B A — & B ACR , HHIBCR AL T EGTA k. 5 EGTA K BEAH L, EGTA-
KH, PO, Bk G165 Al Lk — Wl Cd /Y ERL K, Cd 75 4% + 3 0] R EL EGTA # ¥kl EGTA-KH, PO, Bk
G IREBE R EGTA/KH, PO, A AP it +- 1 v Cd B9 BCF 1 LTC A w5 TH e 3 FiE
& JE BB R A REE 544 T £S48 ERL SHIECRY Cd BOMHLL, L ECR B EGTA
WPESL EGTA-KH, PO A4 R 1B 52 BRIk U/ Bl ALK 5 Ab 2.

TS5 AIE] b PR ER IR XU A

Table 5 Environmental risk reduction rates of different treatments

b PREE XU 18 2 Environmental risk reduction rate/%
Treatment Cu Zn Pb cd Total
El 39.99+1.55 44.16%1.5 6.71+1.31 74.74+4.27 48.75+2.21
k2 63.03+4.02 67.97+2.61 -24.84+2.98 84.1+3.85 65.95+3.32
P1 6.8+1.53 12.52+1.66 33.26+0.98 25.86+6.51 15.69+2.82
P2 29.77+1.33 -7.4+1.84 90.52+0.37 19.63+6.78 11.97+2.83
P3 26.93+1.36 20.38+1.59 93.48+0.31 40.35+5.84 30.46+2.49
E1P1 59.13+1.28 46.62+1.46 69.01+0.75 90.35+2.64 61+1.64
E1P2 54.88+1.35 45.31x1.48 88.47+0.46 88.7222.85 60.11+1.68
E1P3 48.13+1.44 46.46+1.46 95.02+0.3 88.58+2.87 59.62+1.69
E2P1 71.25+3.54 68.4x2.6 53.94+1.81 92.16+2.7 73.99+2.76
E2P2 64.31+3.95 67.18+2.65 83.77+1.07 88.95+3.21 72.7742.91
E2P3 64.06+1.39 66.71x1.31 95.24+0.34 87.76+3.38 72.8+1.75

3 %518 ( Conclusion)

(1)EGTA Xt Cu.Zn Al Cd HAG BAF A Ve RCR , B & BRAK T H2 XS, X P A9 2 B R0 R 4
%, HAFER R AR XU EGTA Xt 55 R $2 UGS AT ik B S 4 @ A Ve R b, T e R S E 4R
VAR R B 2.

(2)KH,PO,XF Pb Fll Cu HA B AR XF Zn Fl Cd BBOCRECES , Bohn i A4 B b 7] e
1 Zn PR ARG KH, PO, A3 32 23 2o FAAIR 55 R A5 sl nT iR SR A o bE 4 o - 40 o 4 TR AR A A Hoke s
e L HIEE S B H .

(3) EGTA #RUEXS Cu Zn Fl Cd PREE KU 1 BIIRACR .25 KT KH, PO, SiALRCR  #H KH, PO, fiifk
ARFEXT Ph A BRI RURS: U5 i 35 K EGTA Rk i BB IXUBS: M3 A . EGTA-KH, PO, Bk A 185 1]
RS Cu 1 Ph I35 XU D8R A9 1 B

(4)7Zn 54 +IEECR A B EGTA Wik &, Pb 154 + 3 BR A KH, PO, #lifb B8 , Cu Al Cd 754
S E R TS Al AL A A 3 R R T Cd BREE XU 5 T H e 3 fhE 4R, NI B R T EGTA-
KH,PO, B A B .
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