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Case Study of Remediation of Contaminated Soil with Multi-Heavy Metals by Soil Washing
Technology with EDTA
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Abstract: In this paper, taking the real case of multi-heavy metals contaminated soil remediation project in shanghai, China as an
example, the process parameters such as the dosage of leaching agent, solid-liquid ratio, and reaction time have been determined
through lab experiment and pilot scale test. The experimental results show that two target contaminates (including Pb and Hg ) can
be removed efficiently when the concentration of EDTA is 1 mmol/L, the solid-liquid ratio is 1 : 4, and reaction time is 30 min. The
process parameters were applied in the project to carry out on-site construction, and the soil monitoring results after the restoration
met the effect evaluation requirements, this application case has practical guiding significance for the restoration of heavy metal
contaminated soil.

KEEIR . BEakh; MORAl; 485 R

Keywords: soil washing; leaching agent; Pb; Hg

DOI: 10.12346/etr.v3i11.4641

FeCl,. FERNZ DU /R — 40 (EDTA ) 2ifi T
I =R RS, FeCly AT @At B 73840 . BR A% A28 5 1R T
87N w0 W g e R A L YA R e e mg e VB A

155
T 4 R 5 e A okl - o DR S e )
W, T TR AL TS T R R, K

TETE PR L 2 PRSI A B XS BELASH 1 33 7 - i B 0 ) 7
TFEMAL, WL E SRR R g e 2 TR B0
AT 2 — P AR s A A s A X
TR ESRIGRYINRY . B BESAE, K
SRR, AMARBR HEP RS E, HAET
i AR MIRRE S, EE TRk s Y s ™,
AR VZ HURE I TSEBRE S AR M itk e n) 2
TAHTHRR ., BEAH ., RRAHIR, RMTETERNE, ok

Wb B Mg S E AR B TR S A, e
SR BTG s, MLt 48 B 7k . EDTA 4
Fr S I REE, MR AR B RIS
aeh .

AL E g E SR E S R R e E T
TR, el FeCly | M ABR N & — iV LR — %4 ( EDTA )
PERGEFR , 3 S0 s /N 3 A5 AT 7 e -3 A bk
WL, MG IR T A S8 A 3,

[1EEEN ) 208 (1993-) , B, PEILTGSRA, Sit, HORTRM, WS8R FREZT.

106



Engineering Technology Research

FRL T PrER TR

2 75 BRI

AR G T E g, e s Foh Tl
Hiv, JE SRR R 2 BT R 2 P, AR 85 R XU 1T
fEGERE, A A RIS, IS YT NETRGR, 15
1 A2 5149.2m”, V5 YIRSE 0~2m, {5405 4 9356.7m’,
ORI R B e A vk B2 43 5 O 606mg/kg FH 178mg/kg,
B BFRES S8 140mg/kg F 4.95mg/kg.,

3 KIw =/

IR AR TS Y XN 1 15380 20kg, 28I 1S RE A b
A BETHUR M- AIIR UL 5158 178 me/kg Fl 7.7mg/kg,
pH {4 8.26, /KN 28%. FI % - He o M F kAR 5
L3[R0 AN NV T i M N TG E S i R B S E
FERTIRSEES | SRk B LS5
3.1 PR

TEBERR P BRI 200g A5 5% £, S 400mL 57K, H
PORPERE VKR 70 SR T AL PO FhFLAR 14 57

(2mm, 0.9mm, 0.3mm 1 0.075mm ) , XJEHARMIIGY L
BO TR 435 SRS S T IR, TR
AN R AR ORI 4 H
3.2 THIEMSELAF

TERERR S FREL 200g 59+ (RiA2/NF 0.3mm) , 43
FIHA 800mL ¥ J# & Smmol/L ) EDTA, bk, #78k
FE 7K, HUMSERE 30min 5 HlE, Hhg)E 0 LIRS 5
Hras Il
3.3 FTE RAEMIEFIRE

T8 FH U 26 5 46 v i L P B FEIR R 24 A A ek gk 24
o 1E 4 NP HPEFRE 200g 7554+ CRiAZ/N T 0.3mm )
23 B A 800mL ¥ & & 1mmol/L, Smmol/L, 10mmol/L .
20mmol/L ) EDTA, HUI T+ 30min 58, k5 M+
RS A e
34 ERER®L

TE 3 MM FRIL 200g 755t CRIA/NT 0.3mm )
I 400mL, 800mL. 1200mL ¥&FEFy Immol/L ) EDTA,
BUBEHE 30min JEHIUE, S 0 T XT S 4 .
35 FWMFEELKIR

ORI W GRS TG, 25 Rt
IR 96.6%, TSRS/ i) BT Ay IO ) - 1Ak
B ig sy, HEPRAKRT 2mm, 0.9~2mm,
0.3~0.9 mm. 0.3~0.075 mm. /INF 0.075mm [55ikr i 5
I 15.1%, 10.8%., 16.7%., 8.9%. 45.1%, 0.3mm LT

ANRIAR BRI T LU R IR, TR 2 S &), 19 g
Yk e, PR O B e S A A, e S h
HiAR/NT 0.3mm 1Y AR

QWL R L S 25 LW . WK . EDTA, —=%ifk
BRI P LR R AT ORI R, (RARTRHR BT
EDTA X HER I L BRECR AT, B E EDTA Shiicfik
T2,

() 5 M e ) ok B S e 25 SR R W VR B Immol/L
Smmol/L, 10mmol/L 1 20mmol/L ) EDTA X} iz + 4 1y
FRURIEAT LERESOR, HRBRRME EDTA MREE TR miHE K,
{H EDTA ¥R JE A Immol/L i} R A] 35 2] £ HEE K HbrfE,
IHE EDTA IRAEHRE R Immol/L, WAL 1 7R

1k | 1/L EDTA
70 SN smmol/L FeCl, [XX] /L FrEeRg
] lumol/L EDTA a1 1/L EDTA
[ 10mmol/L EDT 20mmol/L EDTA
60 - %2
50 -l
=~ 40 N =
o —
® —
# 30 H
N =
20 =
101 ( —
0 =L

E
7’

bii

*

B 1 A SEFITEFHRETRENEEBEREN N

() e TN R e P 1 i N A A e = ol
FBRE, (AR 1 0 4 BIVTRRIE R A LR, gksidi
o IV L 4 S R A N, P L S b e 1 SR RV
A1 4, W 2 fim,

. TN
50 7
_ 40+ 7
gso-
o
20
10
0
1:2 1:4 1:6
& e

& 2 Bt Xt E e B AR RN
107



TEREARME-E£35 - F11H-2021F 11 B

4 B3z it Bz A

TN H AT I R i, S0 ER T 2280 aT
Ttk MG ER R e 5, ERASRHERAIT
WRVERATT . K BICHKAE I TE, T2ASENT : e
SN EDTA, #EEEN Immol/L, BWILIXE N1 4, ik
VEMFE Y 30min,,

R s T RIS R, R IRt o3 ik
TIP3, TR AR @ 5, A AZALI% A TIAL #E)E S
WA TR s PR S R TS S R R, AEIR A O
SIHLA TR AU, TERME T I T AL 5090, W
RLRT 2mm BYRD A7 VR 0 43 HLAY ok 1 HE s, B0RL /)
F 2mm 1V + B TR IR G W G0 A — e, A
BEFEHLERT T SIRBEROR G 0 —Zedib i A K T
BETRAR AT UCRAR 39, Ri/INT 0.3mm (14 0K B Y2 2%
PEA TP MR LB B, 0.3~2mm KIAR BV L AR D)
R, A AR YD TR R AR X et e
FEA ARG FEANE FEJEALHET T K T3], /K S i
DR AR, PR K IE A KA IR R GEHEA TAbHE, Ab 3R
T2 RBEIUNE . RV KAE T Kt 245 I s, %
ZIRBEULVEM, RSN E 4 B4R . PAC fl PAM, Vi
WK ESRE T, S, MRS LR, A
JE B K IAIEAME T, 7= A 035 e K G 1 R fa ks g o
BALE ., PIRGR TR, Z TSN A E
J& . RO EAR TE R B AR

5 TELHE

BT TS G K BRI 15 e P REE BB K, R
J ALLU 0543 336k +- 30017 AL B, SRR R RS
A B 1075 e ST A 5L % A L A R 1 A
WVEIES, WUEIBE PR e LA B B
K APHFAE o T I F BRI FISEHE — YT 4 i
i, 7 B A e W M A Fh AT Y R B b

108

B L5 UG, SRV SRR 3 MBS 5 1Y
e I HY 25.5—2018 (75 Yetth b AU 5 1 5 B S AL
FAPAEAR TN ) A5, SCRIHEZS R R, THZEST
FUES J5 1) - HERE S PR ORI B ¥R T2 HARE. &
A A I e 5,

6 &Hit
WSCEXT BT RS e E 8 )8 Pb. Hg B A5

(), SEATWRIEILSES:, M FeCly, #7&fR il EDTA —Ff

eI, Gk H EDTA J& il A 48 TRk BE], JFaf

SE T RV ZG I E (1mmol/L ) | BRI (1 2 4) |

WRYERTE (30min ) 450 T T 2S5, U L ESEOT R

TG, BEET YT Po, Hg ik W E AT,

RARTREMERE BhrfE. BRI R N A5 R

VI T EbMmE s TR, X s s g I n e i LA

AL EAEFE L

S 3k

[ WE R SRR E IR S Tk Aot e b 5 e [ R .
FEABIER ,2015(2):73-78.

[2]  FER VLM, 1 SR AF I A PR AR 5 S T R R 1
BRZG[I] 0 KIE,2017,33(3):19-24.

[B] TR G T U IS S H R[] B X.2021(15):136-138.

[4]  HKE WA A=, 23 2o . 1 4 A T e R IR AL B AR E ).
16 TFME,2019,39(5): 506-509.

[5]  ZRIE ESEME, 7 3B, 5 FeCLIMk VRIS & f 4 JE Pbig e + HEH A
R[] BEVE 5 $185,2020(4): 62-65.

[6]  HRATYE 32 3C3C, LW, 6 AR IR R M A b IR M vk 18 A 4
Ja i g LR AR SRR RS #41,2020,36(9):1218-1225.

(7] EUEIE, T8 W AR, AE SRR TR BRI R Ak
FOFFE (0] DB 727 41,2010,32(5):101-104.



