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Effect of Dissolved Organic Matter from Landfill-Leachates on Dissolution of Pb in
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Abstract: Dissolution of lead in two contaminated soils facilitated by dissolved organic matter(DOM) from the different ages of landfill leachate
(0 a,4~5 a,12 a) were studied with a batch desorption trial . The results show that landfill leachate DOM obviously facilitated dissolution of Ph
in the contaminated soils. Moreover, the shorter landfill ages, the higher dissolution rate. It was found that the content of the higher molecular
weight fraction of landfill leachate DOM was increased with the increase of landfill ages. Generally, lower molecular weight fraction( M, <
10000 would lead to soil Pb mobilization easier than the higher molecular weight fraction ( M, >25000). For example, the average net
dissolution rates of Pb in a contaminated acidic red soil were enhanced by 123.8% in the presence of lower molecular weight fraction of DOM,
with comparison to than that in the presence of a higher molecular weight fraction. Similar results were also observed in the contaminated
calcareous soil. The average dissolution rates of Pb in the contaminated soils amended with landfill leachate was increased with pH increase in

comparison with in the absence of landfill-leachate .
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Table 1~ Physi-chemical properties of the tested soils

HiH pH DOC B HRL SR < 0.01 mm) CEC K Ph
(Kt 5:1) /mg’kg_l /g'kg_l /g‘kg_] /cmol‘kg_] /mg'kg'l

2135 4.53 66.1 7.9 257.2 9.9 2.4

b 8.25 137.1 11.3 143.6 12.4 1.7
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Table 2 Physi-chemical properties of the tested refuse leachates

DOC. COD BOD;s BOD; & Pb Rk P4 ERadan
FfR/a pH -1 - 1 -1
/mg* L. /mg* L. /mg* L. COD /mg* L 531% (M, >25000)/%
0 5.39 14 580 59259 34370.3 0.58 0.7 12.3 5.9
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1.2 BB IE DOM AN 73 554 73 (i 4% 4°C NEAT .

ARIE R FH 3 A3 . 58 B 4k B A N 43 1 i
1000 1 25000 & #1 48 ( Spectra/Por 7, Spectrum
Industries, California) ‘& 1 0.01 mol*L™" CH,COOH
b 30 min, 28 J5 B A KPES SR L& F L AEA
AHXT 43 FUEE25 000 F13ZE BT 42 Hh I AN 7] >k 5 1) 37
P98 DOM, T 0.005 mol*L™" K, S0, %l 1%
Bt 8 hCHL (A SO, AR 5 BT Al K vh 4k 805 By
32 h, (A @S, e 3 YOK BTSSR G, ARSI
SARRE 5 T K 125 000 3 38 BE VR DOM, T
4°C A LLE

TERR B AH XS 23 5 i 1 000 1 3% A1 48 op i A\
a7k, BT ASF SRV 1) b7 3235 98 DOM 7 [ 33 #r
32 hCH BN EO , #e 3 RIZTER DOM . 1 #T 45 R
Jii » BRSNS AT 43 & /N T 1 000 1) 17 3 v
JEW DOM, T+ 4°C P A BL& . BL BB AN e £

1.3 Ik
1.3.1 BB I8 DOM Xfv5 4+ 3 Ph % 1)
Al

R Z A3 20 H i 1 E 428 Ph ¥5 Y4 1) 240 1 5L
W1 0.40 ¢ T—FRHIM 50 mL SR ER &0, 4
BONAS 8] SR U5 1 17 9% 32 98 W DOM CH #6 HNO, 2%
NaOH 177357 W2 €W DOM (1) pH 5 31 pH —
O, Jrh RER S VB UE DOM X AT 3 Fi b BEED
A3 45 B A BLIRIB IR DOM A6 43 - i 3 43 5l
/N T 1 000F1 K T-25 00014172 Y7 DOM 4173, HLifk
FE 439124 0450~ 100~ 150200 A1 300 mge L', 15 5t H
fE#JI A 0.01 mol*L™" NaNO, . H i &l 7K i 715 1 458
Wi A AR R 20 mL. AEH R (25°C) F T 200
remin” HIFEIRIR S 2 h 5, IR (49C) B0 10 min
(12500 remin~' ), I JE. 13 2 L3 B EL TOC X



2 4 R A WS IR R VEA ALY 158 ph % A R0 245

(TOC-5000A; SHIMADZU Wl 52 H 1 1) DOC /K % 1
FHHURO W BE L PR 7 Wl 43 96 6 & vF (VARIAN
SPECTR-AA220FS) I & FLH 1) Ph W & . DAL &R 4b

H3ANEA.

Pb iR ) = S Tb L
1.3.2 A pH A1 N BRI DOM X5 4« +
% Ph ¥ H 5%

FREX 0.40 g 1k 20 H I Ph v G4 214 i)+
T — 251 50 mL KBS B L, 430 B
Pz 8 DOMCH BE 4 200 mge L") FI TG B 905 1§
T DOMGEB ALK A6 JO2 R4 F FIbAT - E & m
Ph (¥ IR . TR pH A58 3 ~ 9, 15 St HLR
JBT NaNO, 185 W E R 0.01 mole L', F 8 4li 7K i
IR LA 20 mL. IR, B0, I8,
BRIA 1.3.1. /3201 E3E W B pH v CpHS-2TC) W %
pH~ B 7 W e 73 O Ot & iF ( VARIAN  SPECTR-
AA220FS)W & IL A (1) P ¥R S TH A L3 Ph B R
(A ED . BAEREAN P 3 AL

2 HR5IE

2.1 WIBIEM DOM X5 G+ 3 Ph ¥t 1) 52w
2.1.1 SBIRBIEM DOM X I Ph %5 H 1 R2 A

1 A B IR S DOM X5 B 1 4
J& Ph %5t 1 52 W . I 18 A 1 M 41 10 2 A K 1
s N 3 3% B 98 DOM 1) pH 5 138 pH —
S, B DN BB 902 38 DOM A 0 34 11 21 300

x 100%

50
a3k

40 | & fiEEE

. m K3t

g;d_ 0l A KK

T

% 2 -
10
0 L ! ! ! 1

0 50 100 150 200 250 300
B R B IEHDOMA AR ¥ /mg- L

mge ™", T8 P I AR B B, —F R
FHINE LA

AELLE A [F) 38 o, A () S22 A R 1) 7 3 75 D
DOM *f HIEHE & JE I m R B RN 2 7+
WAEMR TR L0 ik A7 KPR -, 4 ~ 5 a BRI
BUEI DOM XJ HE 42 8 Ph 1% th Z d5 my, JLKE 12a
BB IS DOM. 2L, 4 ~ 5 a BB B UEW
DOM Xf 4 J& Ph I HHZ 4002 12 a AT 0 a 1)
L2f5A 1.6 f5 . W 1,4 ~ 5 a 3B IEW DOM
X 4R Ph VA H 250 2 12 a AN 0 a 111 4.8 1%
M1 3.6 15 W50k I, AH R B2 32 8 DOM %) 2
PR g rh Ph I B AF A B 22 S 4008
H, N 3 Rl v UE W DOM J5 L IE HE 4 )& ph 1
S8 R X B CDOM R FE S 0 mge L") (1)
9.38% 171 2] DOM ¥ 4 300 mg* L™ I ] (1.85 +
5.42)%,300 mge L' 2 UE W DOM N A £1 85 h
Ph ¥ AP I3 2.3 A% i 7E b, N 3 R
Yz 8 DOM J5 T FE 48 Ph (1T 349 th 2 ) A
XTHECDOM W JE 4 0 mge 1™ O 0.027% L T+5] DOM
WL 300 mge L~ (1,67 £1.13)% 5300 mg L'
(195 JE 7 DOM I A £ rf Ph %5 HH R T34 62
5 AR, DOM (248 L8 rh ph (1% B8 I 7E pH %8¢
I L B B AR RV AL b B A5 2, X ST
N HIRFFE 45 SR ARV £ T | & B33 38 DOM
XFLLHERR Ph 1% H 3R 206 K 1) 1, ) 3= 2
eI 408 DOM 1 pH R RAC T A 72 W)+ k
DOM ] pH &4 .

5

o
4 - & {FFE
. R
‘%‘_37 A K
H
¥ 2
&
1_
0 | | L

|
0 50 100 150 200 250 300
B R IBIEDOMA IR i /mg-L!

1 BHREIEIR DOM 35 AT FNE £ 5 Pb A H #20T

Fig.1 Effect of total landfill leachates DOM on the dissolution of Pb in acidic and calcareous soil
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Table 3 Dissolution percentage of Pb in the contaminated soils influenced by the fraction with different molecular weight of landfill-leachate DOM/ %

DOM 4RI JE /mg L.~
X TR I/ AR Tl +

0 50 100 150 200 300 0 50 100 150 200 300

0 5.7 6.96 8.04 8.64 922 10.66 0.42  0.51 0.56  0.87 1.22 1.58

> 25 000 4~5 5.7 7.14 828 89 9.6 11.06 0.2 0.9 1.62  2.15 2.9 3.84
12 5.7 7.52  8.71 9.43  10.51  12.39  0.42 1.74 334 464  6.36 7.98
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Fig.2  Effect of pH on Pb dissolution in the acidic and calcareous soils with and without landfill-leachate
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