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Colloid Effects on Temporal-spatial Variability of Iron and Manganese in
Shallow Groundwater of Garbage Contaminated Sites

MA Jie,LI Hai-ming,GU Xiao-ming, LI Yun

(Laboratory of Coastal Groundwater Utilization & Protection, Tianjin University of Science & Technology, Tianjin 300457 , China)

Abstract : Simulation tank experiment was conducted to elucidate the temporal-spatial variability of Iron and Manganese in leachate

pollution plumes of water-bearing media. Colloid effects on transport and transformation of Fe and Mn in water-bearing media were

determined emphatically. Moreover, the mechanism of Fe and Mn transport and transformation were discussed by the convection-

dispersion, dissolution and transport-deposition of colloid. The results show that the total Fe and Mn in leachate pollution plume was

2. 82 times and 7. 51 times of infiltration leachate due to the dissolution of water-bearing medium. Along the flow direction,Fe and Mn

pollution plumes spread, and the central region of plumes gradually widened by the convection-dispersion and dissolution. In the

presence of colloid,the average transport velocity of Fe and Mn plumes central axis from 1. 17 em/d and 1. 75 em/d increased to 1. 83

cm/d and 2. 5 em/d respectively, colloid had obvious facilitation to the migration of Fe and Mn.

Key words: leachate ; plume ;iron and manganese ; transport ; colloid effect
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3
(Fe Mn) ) ,
) 4.638 mg/g 0. 141
, mg/g . 0.186 % . 1.55 g/em’ |
Fe Mn , - 2.68 ¢/cm’ 0.42
. - Fe .\Mn (CEC) 0.101 cmol/kg.
1.1.2
100 ¢ 80 500 mL
’ N 400 mL 5
30 min 4 h
1 b
1.1
1.1.1 1.1.3
(60~80 ) . 0.2 pm
s 1.
1
Table 1  Physical chemistry properties of the landfill leachate
pH 7.35~8.19 ORP/mV -24 ~ =335
/uS-cm ™! 10 160 ~ 12 580 Fe/mg-L~! 11.16 ~19.23
Fe’* /mg-1.~! 0.22 ~8.63 Fe?* /mg-L"! 8.73 ~18.33
Mn/mg-L"! 3.1~5.44 SO; ™ /mg-L~! 51.77 ~ 196. 48
HCO;/mg-L~! 4793. 68 ~6430. 54 NH; /mg-L~! 418.16 ~541.9
NO; /mg-1~! 0.11 ~0.314 NO;/mg-1.~! 6.64 ~14.28
1.2 ( 1).
1.2.1
> K
( 1). 200 cm x 15 ¢m x 80 c¢m gg ¥
. 180 em : = = | A SRR
i - TRAL
20 em, 10 = {-I*ﬁiﬂé‘*)%j:ﬁi AR VAl ok
cm. .
&
> ﬁ 1 E K
, ’ £ / i B \ B
.pH | 1
’ Fig. 1 Schematic apparatus of the experiment
1.2.2
70 cm . ’
5 em 5 ’ ’



32

910
’ ’ 60 I
. N ® Mn/mg-L™! 1// ©
' ’ & 4o} ~‘¢/v%
. .PH.ORP,  Fe Fe’* Fe'* Mn 5 / . %
o i L ]
, Surfer8. 0 , & 0l ( 2 \/«, %& @:%/'
0 2I0 4I0 6I0 80 100 120 140 160
KFEEES /cm
2
3 60d Mn
2.1 Mn Fig.3 60 d contour of Mn in the presence of colloid
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60 T \\ L (/gf\&/'@ = Fig.4 10 d and 30 d contour of Fe without the presence of colloid
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20 HCO; (
c]s o 1) ’
g 10 + :
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(c) 60 d
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Fe/Mn

Fig.6 Relative concentrations of Fe/Mn at different locations
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