WAz 8 B IR AR K FF WA BB O Vol.42 No. 8

2014 4 8 H Journal of Northwest A&.F University(Nat. Sci. Ed.) Aug. 2014
XA 2% H R st ] 0 2014-07-09 1151 DOI:10. 13207/j. enki. jnwafu. 2014. 08. 020

R 2% H B ok - http: //www. enki. net/kems/doi/10. 13207/j. cnki. jnwafu. 2014. 08. 020. html

AEMSEF T THRIEZLL B Cu P HIHKEEEAR

B, x| BEY.ERAELE OAHIEHH LR

(PHAEAR MBI K% a BE2EBE b BEIRIR T 27 B . BR PG % 712100)

[ ZE] [BMY FRAFFETESR O RN AR MR (EDTA) # IR (CIT) A BA B 2 1 i 77 1
TR B AR BN (SDS) | A 4y 2 1 6 ) B ZE M AR (RL2) X5 G2 6 b B IR RO bk e ML R AT R . O
Y DU R — 5 e i A BSR4 A A 2 RS A I (EDTA L CIT) #1 2 Fh 2% 10 3% 4 51 (SDS.RL2) , 2% Fi it
UAR I 7k 40 B IR e 0 e B L pHLL 75 B HL % B (NaNO, Fl NaCl ) K (mL) 4 (@) e bR B0 75 4 256 + o Cu F1 Pb
B VE T3 23 R A B W AR R A R R F I e 75 Qe 25+ f Cu B Pb BB 450 . K45 )Y Ml R & F . EDTA Ml CIT
S5 e 4 v Cu B R E 4> R 00 5 3 FH Ak ZE R, EDTA X Pb Wk 2E B 4> 00 5 o F Hab b se 3. ek 4
J& s 4 BRIk TR XIS B #5 £ vh Cu Mk Uk AE 77 i1 R 3/ CIT>EDTA>>RL2>SDS, X 15 ¢ 4 + b Pb (K Pe6E 714
EDTA>RL2>CIT>SDS, EDTA il CIT ¥ bk sk 4 £ Cu #1 Pb (1353 & 14 K 11k 20(mL) = 1(g) ik B 5
e 0.01 mol/L.pH="7.JCTF St ML BT 27K £ 1k 20(mL) ¢+ 1(g) \RL2 MK L 0. 02 mol/L.pH=8 . L 5t
fi# 55T L RL2 X5 e #5 4 Cu Pb YR VBRI fedE. (45181 EDTACIT Al RL2 ] LA S B BRI YRR P 1
Cu, EDTA A i 47 K M ¥5 Y #% + o Pb BB Ak B i1 SDS ASELAE 75 Yotk - 38 A bk ok 591

[RBIM] AN RGN H 8 kB e

[(hESES] X53 [X#trERm] A [xZHS] 1671-9387(2014)08-0191-08

Leaching remediation of copper and lead in contaminated
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Abstract: [Objective] The purpose of this paper was to study the effects of ethylenedinitrilo-tetraace-
tic acid disodium salt (EDTA) ,citric acid (CIT) ,sodium dodecyl sulfate (SDS) and rhamnolipid (RL2) un-
der different conditions on the leaching remediation of Cu and Pb contaminated Lou soil,and to analyze the
leaching mechanisms. [Method) Two chelating agents (ethylenedinitrilo-tetraacetic acid disodium salt (ED-
TA) and citric acid (CIT)) and two surfactants (Sodium dodecyl sulfate (SDS) and rhamnolipid (RL2))
were added in single Cu or Pb contaminated Lou soil to study the effects of concentration,pH,background
electrolytes (NaNO; and NaCl), ratio of water to soil, and leaching times on removal rates of Cu and Pb
from Lou soil using batch desorption tests. The optimal conditions of different eluents in leaching Cu and
Pb from contaminated Lou soil were chosen as well. [Result] Under same concentration, leaching rates of
Cu using EDTA and CIT were higher than other eluents and leaching rates of Pb using EDTA were higher

than other eluents. After 4 times leaching,the leaching rates of Cu in contaminated Lou soil were in a de-
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creasing order of CIT>>EDTA>RL2>SDS,and the leaching rates of Pb were in a decreasing order of ED-
TA>RL2>CIT>SDS. The optimal conditions of EDTA and CIT solutions were: water to soil ratio 20 :

1,eluents concentration 0. 01 mol/L,pH 7,and no background electrolyte. The best leaching rates of Cu

and Pb was obtained using RLL2 with concentration of 0. 02 mol/L,pH of 8,and without background elec-

trolyte. [Conclusion] EDTA,CIT and RL2 could effectively remove Cu from contaminated Lou soil while

EDTA was effective to remove Pb. SDS could not be used as leaching agent for leaching remediation of Lou

soil.
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Table 1 Contents of Cu and Pb at different forms in Lou soil mg/kg

TR AEJEZR Cu o et £ 3] ANFEJE AR Pb G

Soil type Form of Cu Content Soil type Form of Pb Content
2 75 Exchangeable 15. 47 28 #: 4% Exchangeable 10. 04
% i 4 Adsorbed 39.70 % [t 4 Adsorbed 10.63
Cu 7;:7?}3i@ TR R £ 45 4 4 Carbonate 89. 86 Pb i5 4% 1 4 kR $h 45 & 75 Carbonate 29.53
Comaﬁ;’mte 4 HLEE S Organic 138. 66 Comaf; '?nate 4 BAPLEEAE Organic 390. 39
soil WAL Y 5k 43 % Sulfide residual 115.58 soil WAk Y5k 43 % Sulfide residual 87.99
TR A7 Residual 45, 64 5475 Residual 20. 67
g Total 444,91 J i Total 549. 25
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VW) pH 0.1 mol/L HNO, 1 NaOH # &
7.0, AT 3 K. M LR T 25 CARMT
PR 4 W (HHA K H A ] R #% 4 Cu Pb f fif
W 5% B 38 B T AR 4D L5 000 r/min B0 10
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4 0.01 mol/L ) EDTA,CIT.SDS Fl RL2 ¥ .
TR MR BT NaNO,; 1y ¥ B2 23 il 2 2 0. 0. 005,
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[ 1.2.2,

1.2.5 FRK(mL) £ (g) b & #kik kMt 75 4
sk ¥ FREUR L FG Q B 1,00 g, B
T— &% 100 mL ¥R L& L 205 A 10,20,
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Hhg MikEEF X g P Cu, Pb Mk =,
mg/kg;C Rk PEIE W Cu Pb A i ¥R, mg/L;
V Rk AR, Lym hy A i kg,
WUEE R =k~ R ESE B X
100%. (2)
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mol/LAkLEH %] 0. 02 mol/L B, $kyk & 43 R 1
W EE A /N, AT L 0. 01 mol/L 2y EDTA & 1& 89 #k ik
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gan FE DI R E W RS IRIR RS S
AU ERFIMESGRENESEES -, LB
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X5 g H b Cu Bk VE B 43 R A b a4 5 ED-
TA M ABFEXT Cu BBk EE A 43 28T EDTA, X4
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B,k 58. 68% ;Wi CIT ¥k B iy 18 K, CIT St is
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WP R 0. 02 mol/L B, HXt Pb Ak vk & 43R 5 i
HALH 23.39% . H LA, CIT X5 4 #% + v Cu
IR VE AR 4T . X H T CIT X Cu % A RN
(lg Ky, =14.2)38 T Pb (Ig Kp =4. P, @3
1B AT 5 Y Bk b Cu LIS 2 W B 245 B R
A GBI AN 5 B 32,592, 1 Pb 2y
9.14% . Ui B CIT WA L L bk 5 b g 5 )
B BRTRER 45 B S IR A LA A E SR Cu
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mol/ L, o $5 4 v 2 F F 42 @ i bk vk i 2 S 1S
TR EEAR /I 24 RL2 W BE N 0. 01 mol/ L 4k 2L 1 i %)
0. 02 mol/L B, Ik ¥k A 43 3 34 Jin e BE A K. 0. 02
mol/L RL2 %} # +h Cu . Pb f#kVE 43340 514
13.54% F1 13.04% 3% — 45 5 5 Neilson 251 H i,
ZEME R R VB S G B XA I R R R (14, 200 $2
¥ . Ochoaloza %51 5 HI B 7 58 e b g 7 A X Bl 22
WERE 5 4% Fh & 8 B 1 46 6 e e W Gk T TSR
RIY pH=6.9 i, MBI S &M &R E T4 46
AR E W R /NIBL Y S AT > Cu®' > Pb* >
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Leaching curves of eluents with different concentrations on Cu and Pb contaminated Lou soil

Mn*" > Mg*" > K", iy It it 3 A BiF 5% 45 %, AP
RL2 %t Cu Mk YERE 1 K+ Pb, i 1 35 AT
AR g Cu RIS A W B S8 AR A 1 i
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R, UL B RL2 RBAT & 25 B 5 + vh 38 e 45 L W
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Fig. 2 Leaching curves of eluents at different pH on Cu and Pb contaminated Lou soil

ANE pH By 2 F 3% 0 3% P 5] SDS Fil RL2 X5
et A Cu Pb Ak UE 1 4355 M R K 3 5 B A
PEEPRR G M pH X E TG PR R Cu A
ERM PG RORF X AT fe S R O, T
A1 K& B EL AT A R 0 X TR R ) 2%
Mg W pH A9 xt R A pH R R K
1M H 2 pH B AR R, 2 10006 P 7] 5 0 Kt gk
CaCO, ¥ 7= A 1 Ca®' JE B UL TE » DA 1T X+ 4 o
Cu.Pb By VERL R AL 22 . BRI F . AR pH ki
FUXF 5 Y 5 4 Cu Pb Bk VERCR A K,

2.3 AAKELSHEMBRITKEFKETLIEL
1 Cu.Pb RIS

M 3 AT LLE H, LL NaNO, A 15 5% # fif 5 i
BE# NaNO, ¥ B (38 i . EDTA A1 CIT 75 4t £
o Cu ke 2 EAAMA K, BB NaNO; ¥k
JEM 0 FFK 0. 01 mol/L,RL2 #1 SDS % Cu 1 k2%

oy E B BEAIK: Z 05 B NaNO; ¥ B/ 3
RL2 #1 SDS Xf Cu By L & 43 R B /N, b &
NaNO; ¥ B2 ) 34 fin . 4 Foibk 98 50 % 15 Y £ + b Pb
R TE B o RS R K. T NaCl 1R 1 5t i
A, 24 NaCl ¥ BE M 0 284k K 0. 01 mol/L B, 4 Fijfk
VERIXTTE e £ A rp Cu MWk UE A 20 R A I B R
i s Bfi %5 NaCl 9 #& B2 ML 0. 01 mol/L ¥4 %) 0. 5
mol/L,Cu [k B 43 R AR AL, 4 Fhibk vk
FIXE A Pb A ke A 43 2 BE & NaCl ¥ B2 19 3
T T . X R T RS NaCl kB3, CLwf
DALY Pb* A B 4% & i Al B8 2 1 Pb* ik ok
PRI 75 S5 e o S5 9 32 %) 3 5 380 4 b ik Uk R X Pb
BT E T A0 R34h0, HoXF EDTA 4 9k 8 20 S8 5% Wil o
Ko WNAETCIH M LA % 8, Nk B 0T 5 i
JBT 4 IR 58 79
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T S HL i 3 3 ) R 2 T RUH 2 4548
7T 52 M~ S 0T Y0 5 550 1) W BB T o > S HL A Bk
JEE B R B - MR R WO A 2 R 4, R
T 2l H F 3 R AG g0t 2 G 3R B s - R B B 3R
TR P 90 g W B FH 2 185 0 5 30— 38 43 ik ok )
Bl 11 2 7E ok T PR O bk ok 00 o R 4 JE I kv
IR TR
2.4 AREKmL) £ (@) bk Rk RIS TREZLL
B Cu.Pb kR
2.4.1 REk F2ER.HKEHM 10(mL) ¢
1(@) % 30(mL) = 1(g) Bf, 4 Ff bk ok 700 X 35 e
dor Cu Pb ke A 43 R 3 m . X2 K &

0-.SDS; — X —.RL2

Effect of background electrolyte concentrations on Cu and Pb contaminated Lou soil

FE A R0 RN 2 TRT T T ) VAR AR B 1 4 O A A N b b
TR TS A SR 0 2 T M RS R % 4 J@ B 7 Cu Pb
M2 a2 6], fff Cu Pb 5 ik Uk 7 68 6% 15 2 5t 43 3%
il AT 4R 55 T X Cu P MWk E & 40 %, M.
AN ER AR A T A K W TR 2R B U TE L il
75 22 T8 195 1 790 Jsg oROAR e 3 ot - HEAIURE 22 8] 4 L B
BED, WL EZRE. MK EHN 30(mL) ¢ 1
()B4 Rk ERI X Cu Pb Mk e s R by, HA1E
SRR R T S K £ ek 30 (mL) = 1(g) i, &5 B
S B ARAE A AR BT AR S . R 3R
G K 2 R 20(mL) = 1(g),

£ 2 AREKmD (@XM FLEELH Cu.PhKkEE S ERIFM

Table 2 Effects of water (ml.) to soil (g) ratio on leaching rates of Cu and Pb in Lou soil %
Cu (kB 43 % Pb [k vk T 43 %
K(ml) £ () H Leaching rate of Cu Leaching rate of Pb
Water to soil ratio

EDTA CIT SDS RL2 EDTA CIT SDS RL2
10:1 31.08 24.67 2.90 4.62 37.45 1. 54 0.71 2.01
20+ 1 48. 66 44.73 7.87 13.34 40. 87 2. 60 1.42 3.07
30+ 1 51.16 54,52 11.96 20. 82 46.42 4.25 2.83 4.61

2.4.2 whskokd MR 3 AT 4 Rk K RS
ety Cu b, 245 EDTA il CIT (955 11Kk
WhE Xt Cu 1 Wk Uk T4 3R 40 I R 68. 3400 NI
50. 83 % , B J5 45 Y X Cu 19 kv B 40 IR T4 1
YRR » L Bl 9 9 VK 01 8 4% UM T 1 43 AR Ak

BN A W R Cu Bk Uk B s #] 95%
PL L R s PE7 SDS # RL2 X Cu f 4 IR EEH
IR ZEARZL o BIAE 8% FI 15 % A4y . 4 R Bt
Xt Cu BYWRTE E 432543 51 2R 30. 95 % 1 60. 55 %,
PR, DA 4 Y B3t 3t Ca By Ik 38 1 43 38 0] LU
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Table 3 Effects of elution times on leaching rates of Cu and Pb in contaminated Lou soil %
e Cu (ks A 43 % Pb vk H 4> %
LRV RIS Leaching rate of Cu Leaching rate of Pb
Leaching times = S

EDTA CIT SDS RL2 EDTA CIT SDS RL2
1 68. 34 50. 83 8.55 14. 80 85.52 2.36 1. 89 3.54
2 18.73 20. 45 8.25 15. 85 8.97 3.07 2.13 4.25
3 4.05 12.22 7.23 14. 80 2.13 3.31 2.13 4.72
4 4. 06 12. 83 6.92 15. 10 4,25 2.83 2.13 5.43
&1t Total 95.18 96. 33 30. 95 60. 55 99.59 11.57 8.28 17.94

P 3 A4 Bk VE IR TS Y 25 £ G P
A5 1 kB Rt EDTA XF Pb By bk vk & 43 2k ik
T 85.5200, B 5 3 YRk 4 F AR L e
/L5 CIT.SDS Hil RL2 %F Pb (% £ ¥ bk Uk H 4 R ¥ 1R
AN BRI P ke E A N T 202, B8] ED-
TA Zi54% P&+ b Ph A 2Bk v

NS s S A SN TR B PO R U v e o
TR YA 1 SBREE T AR R AR R K 2 B
EEA R, T RE 5 T 04 2 TG M R Ak g5 R Kt
B AT

3 45 B

Dy 4 W5 4 Fpiskse x5 4 # £ b Cu 1)
WEPERE 71 CIT>EDTA>RL2>SDS. % Pb ik
PEhE 1 EDTA>RL2>CIT>SDS,

2)EDTA Fi CIT % Wbk ¥ 75 44 2% 1 Cu.Pb
(B S5 1 g 7K B 20(mL) = 1) o kv 300 vk 3
0.01 mol/L,pH=7, JC¥ 5% i fift Jit s 4 RL2 ¥ Wk
JE4 0.02 mol/L.pH=8. L1y 5 s fift i & 11F F . K
Xof 15 Y P R B AR IR P ROR R

3 Z WM VeSS R F WL EDTA,CIT Ml RL2 7]
PiA s L BRis e £ b iy Cu, EDTA A[{E N £
TG Y $ A rp P ) S AEWR GRS 0 SDS IR ‘B
1 R i5 Y 5+ b B 4 JE TS Y B IR TR
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