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SN YD SRS B A I , TRV 2% P SRR ER AR B S e MR, (LR, % PR SRAACTOR o 0 B FR) R B Ko 3 BB P, Cu
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Desorption of Cu, Zn and Pb from Water Stable Soil Aggregates Separated from Heavy Metal Contaminated
Soil Using EDTA

WANG Qu-yi', DING Zhu-hong", HU Xin?% ZHANG Yu—feng', YIN Da—qiang®

(1.School of Environment, Nanjing University of Technology, Nanjing 211816, China; 2.Center of Modern Analysis, Nanjing University,
Nanjing 210093, China; 3.Key Laboratory of Yangtze River Water Environment, School of Environment, Tongji University, Shanghai 200092,
China)

Abstract: Water stable aggregates were separated from the heavy metal contaminated soil from Guli copper mine area. Characteristics of the
soil and soil aggregates were investigated. And then the contaminated soil and soil aggregates were washed with EDTA to remove the heavy
metals. Results showed that aggregates of size <0.002 mm had the highest cation exchange capacity (CEC) and content of organic matter
(OM), free aluminum oxide (Aly) and free iron oxide (Fe,). Cu and Zn contents in aggregates of size <0.002 mm were much greater than in
aggregates of other sizes, while Pb content in aggregates of size >0.2 mm was the highest. Percentage of the heavy metals(Cu, Pb and Zn) des—
orbed from aggregates of size <0.002 mm and 0.02~0.002 mm was the highest among all sizes of the aggregates. Though the lowest desorption
efficiency of the heavy metals were observed in the case of aggregates of size>0.2 mm, the desorption of heavy metals from aggregates of size >
0.2 mm contributed the greatest to the total desorption amount of the heavy metals, due to the greatest mass ratio of this size of aggregates in
the bulk soil. Cu had the highest desorption efficiency(>15%) and rate among the three metals. The desorption processes of the tested metals
could be well described by the Elovich equation.

Keywords: heavy metal; aggregates; desorption kinetics
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JE W MR R R R R P E SRS AAE
FEGIREST, R, 8 AT SRR 4 R B A
(Rws | |arai SESE U e ke N e
FHIES T A R Aok AE AU S 2 R 7o
AR R AL RFS R MR RE, R
MR BEHTF ERR T REE N EGRE U R Z G/
PR RE , W TS TR XS e o 3 A SR A B R ) A
BTSN BB R EE R LNt B R
AT Z BB, e R A R S5 R
P SR A S A P T 2 JR Rk - EDTA J2 -3kt it
FEAP SR IR 0], ) B TS R M e
BHWER SRR AP . HI, AR
IR v - B D R R R B A AR X AL E
&R TS Y LI 2 AR [RPRAR B SR 4K, R F EDTA
X R P R AR A TR TS, R g R
S5, O S P SR AR S SR A LB BB ST DL R i — 45
X X A A IR RSN SR BRI SRR

1 #BE57FE

L1 R84

AR AL E B R L T A BT 5 X
JAAFRZE £ (0~15 cm) . B EAT BHEABFAE
HRCR/NEL SRR, 7 A B RAT FIRET, Hp
FESRT YA, RO . &
YREESF HRNT, HIREREXE, iF 2 mn
i PR o SR AR+ 500 7 R0 B kL
2% (>0.2 mm,S1) KK ¥ 2% (0.2~0.02 mm,S2) . 48 ¥
2% (0.02~0.002 mm, S3 ) F1 K5 ki % (<0.002 mm,S4)
P SRR SBURL , 50 CAH T /5 I 2 i 4 % T SR A e it 5
AEAMETRIRTR SR .

TTREEST: ¥ 0.1 g X758 38Rk T
R LIBHACH, ARUAA 7 mL A5, 3 mL H&
%, 10 mL E 38R, #T 90 CHIH MR Fim# 1 h
Ja £, SR EIE T o WEIEIHR, RUKA 3
mL R ,2 mL FAMRM 5 mL SR, MAE A ME
R,ZZiET)/EESR, F ICP-OES(Optima 5300DV,
PerkinElmer, USA) )MIE R TTE S &,

1.2 #hESEL

PREUREG 0.1 g BT — R3] 7 mL B.LEH, A
5 mL EDTA ¥ % (Na,EDTA,KNO, 0.01 mol -L-),
EDTA H&#% M5 P E 48 (CutZn+Pb) BEE/R
EE 11 RAMEH 2 5PR% 3.5.10,20,40 min A
1.2.4.8.24 ho BHEHHFAT 3 13 R 5EHJR 4 000

r-min” BL0OA3ES 15 min, ¥ EIEBRB A GG
&, Fi} ICP-OES Jlli i€ Zn . Cu F1 Pb f)5 &,
1.3 #iEAE R Seit

& H Excel THE 22 Bl 2%, SPSS13.0 #47AHR
3 DA BB

2 HR5iTiE

2.1 S T HEEREL MR

P AR AR T LR 1, 13 Cu
SEMPb FEER, HJEL CuPb FEWm#MT+
IR R B AR = HbnifE (GB 15618—1995), XfF
Cu F1 Zn Wi 55 , KL% B R AR50 & B = X0 F Pb
M AR A R & B = . PP R, 138
TIRYE &8 1R 5 i BA B B A e,
1 Wang S5:4i% 18 Fg 52 11 A [F] Zh B X 4 J8 R A2 4310 B
B, B X 3 Cu.Pb 7£<0.002 mm F 5 {550k
EERE, RkX 1 Cu 7E<0.002 mm R A&H0R
T ER e, M Pb7E>0.25 mm [ RIKRBR & 25
o A5 KR A RARURLEA A B A PR
(OM) & & FHE 7 # & (CEC) B E/LE & &
(Aly) FliEEs E Ak & & (Fea) o
2.2 EDTA 3 AR 2K IR ARG E SR BB

B 1 &7~ EDTA X JiE - FUAR R A% 1 58 i SR 44
EBEARB A RE, EARPFRF, X F Cu Fl
In MF , KPBLGFN YA B> R A R B AE XT3
ORI R BB A% X F Pb M & , W S fa R B
B, APRLfRR EAK(B 1), EDTA X 3 & @ Y
TEA [RPRLAR SR AR W 2R AR DL, ¥R I B e RS R R 4t
M F i, TAPRL IR R i, —LEpFR R, &
SR AE UL A 458 P SR Ak A R o /g R s R - 4
DR T HEARKHEIESE (OM), HFE Ak
Fe, RS A ALER Al 2 H0E RS2, 41 0.1
mol - L™ HCI ¥ ¥ %o} 858 + 1 SRR it Cou* A i W, B
K/ANGHER OM Fe, & B R/NIF—BP, SR, 40F
FE TR B H AU M 25 4 )& ,EDTA X} Cu.Pb FlI
Zn ()5 R AR B FFE 5 OM Fe, Al & 2 DL X B4
B & B (TaTa) FR/NRFIFAZ L —B . HIL,
EDTA X735 4L R KT £ & R I 32 B R AR FHAE

SN, SR 52 WP PRl -5 ) , S e R B ey, 5 2K

TEOA R AR, Hils KERFE T 15%,1H Pb
Al Zn BB RMET 10%, RERESRBERLY
EZ5,—JH, TSR X LR R E
ERASGHHRAXR. H—HH, S@EEHRHHA
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Table 1 Characteristics of the test soil sample
J& £ (Bulk soil,S0) >0.2 mm(S1) 0.2~0.02 mm(S2) 0.02~0.002 mm(S3) <0.002 mm(S4)
JRES % — 61.3+6.8a 16.7+6.0b 12.3+2.8b 9.70 +2.80b
pH 7.69+0.01 7.85+0.06b 7.62+0.01c 7.44+0.11d 8.08+0.01a
OM/mg-g™ 6.02+0.18 4.44+0.24¢ 3.56+0.24¢ 9.63+0.38b 11.4+0.8a
CEC/cmol -kg™ 8.83+0.06 6.30+£0.72¢ 3.96+0.12¢ 13.6+0.8b 43.9+3.3a
Aly/g-kg? 2.08+0.40 1.75+0.06bc 1.65+0.11¢c 2.47+0.82ab 2.83+0.38a
Fedg kg™ 8.13+0.90 8.50+0.01ab 5.70+0.25b 7.89+3.56b 10.7£1.1a
Cw/mg-kg™ 1491+38 1 341+13a 1 507+62b 1 992+101c 1 945+19¢
Zn/mg-kg™ 196+4 191+8a 221+0b 258+13c 263+lc
Pb/mg kg™ 639+16 710£19a 648+22b 493+4c 361+2d

T 3R Ald Fed Al RSB EALEE B SIS, AR TRFORA RIRAR UL [0 75 B 35 1 22 53 (P<0.05) .
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Figure 1 Content of Cu,Zn and Pb desorbed by EDTA at

different time

g/ ST SR A ST BT R P < TR R A AR
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¥ G, V5Y L3R ROk A T RILARE L 75

o Wb BATRESR A FI5 0+ R, t AT Bk B SRR

s & WS, HR R R E 4, £ B ST
o o Wik 2y, & ESIRNTEE SRR R4 4%

BX, W58 MU AR BR Y L S5 A Ak gk sk AL AR A
RERAY B4 5 DL WA, A RTES
S FIE T et pk EDTA SEkvE i E & 57, Btk
I R AR AR,

AR HEAS PR AR S0RE A9 B 43 HLA TR H (9 R [R] B
] B R S B (X oy, HoHP ¢ O i BRI & R AR R
H/mg-kg”,m; MIZRARFRAETESE), TR
B 5RO &R A A, KPR EEBR Cu
i MR e o1 310 B 1] 6 (20 miin ) S35 B AR F J 58
WA B, 8 R - RSB 93.6%~102% 5 38 JR
H Y Zn f# 0% 8 B RS B E] S (3 min) Sh R & F
JE A ST SR, RRE AR RN 99.5%~
124% ; 35 JFH ) Ph A IR B B 1M 15 D6 o S g
B R R A 100%~115% 3 5 ja B Fiss
W B 122 5 T RE 20k B FRI RS BOI R ok
BHEEBEORRUSAREKS B RARERES
HATPE AN EDTA M i 48 B3 ML 61/ .
AR S, BARR SRR R EAS,HHF
HFr7E R A i i 3 $oR K (61.3%26.8% ) , X i
SRR TTER R R
2.3 EDTA SARHZKBARGCEEEERE 1%
i

EDTA X Cu.Zn 1 Pb F)fif W o 20 52 B S sk 3
KT FEYPH B, R FTE 30~40 min 2Z
JEZEAR/INE 2) 0 SCHR BN &R fREW B 11255 Rtk
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Figure 2 Desorption velocity of Cu,Zn and Pb from water stable aggregates by EDTA at different time

PP B>, PRogi K B R A B B T R
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15 TR H AR AR RAT A @ Elovich J5

P U BOTRE —Ssh 11577 BRI ) LA T
M SN Y BE A TG 22 2 S T ARER S
F12E I RN IS AT LUK B Elovich JF &R AL , B
RT3 B T SR o 7K RS - P SR A
W Co®By3h 1 AR P — R 1 2 T R R AR

R2 B3N SFER

Table 2 Regression using different dynamic formulations

S Elovich 5% (S=A +Blnz) U B 2 (InS=A +Blnz ) — 2 5h 155 2 (InS=InS,..+Bt ) WLk 5 2 (S=A+Ki"?)
r A B r A B r B r A K
Cu SO 0.994 66.3 17.3 0.987 436 0.130 0.461 4.77 0.827 103 2.80
S1 0.951 49.3 12.9 0.919 4.04 0.130 0.352 4.48 0.717 77.8 2.00
S2 0.993 55.1 18.3 0.977 4.22 0.150 0.411 4.70 0.791 94.6 2.90
S3 0.934 135 21.0 0.912 4.98 0.100 0.465 5.28 0.803 179 3.50
S4 0.979 93.6 28.0 0.954 4.72 0.140 0.395 5.18 0.766 155 4.40
Zn SO 0.979 3.52 0.600 0.985 135 0.100 0.473 1.67 0.812 4.80 0.100
S1 0.937 291 0.500 0.902 1.14 0.110 0.315 1.49 0.661 4.03 0.080
S2 0.919 4.27 0.75 0.887 1.53 0.110 0.306 1.88 0.632 5.96 0.110
S3 0.938 6.15 1.20 0.943 1.94 0.110 0.563 2.27 0.884 8.58 0.210
S4 0.976 5.79 1.60 0.960 1.93 0.140 0.417 2.36 0.783 9.25 0.260
Pb SO 0.976 8.10 1.58 0.956 2.19 0.112 0.406 2.55 0.759 115 0.250
S1 0.913 7.56 1.15 0.888 2.09 0.098 0.304 241 0.634 10.2 0.174
S2 0.957 9.64 2.25 0.919 2.38 0.128 0.289 2.80 0.647 14.8 0.336
S3 0.900 14.3 1.99 0.876 2.73 0.090 0.415 3.01 0.742 18.6 0.323
S4 0.978 6.25 2.57 0.984 2.13 0.158 0.504 2.62 0.878 11.6 0.433
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