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Figure 11 Absorption and desorption curves of chloride ions 
Table 7 Cl-concentration changes in absorption and desorption experiments of powder sand 
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Sample            Filtrate                      Filtrate                         Cl-content of       Sample                 Cl-content
No.                volume（ml）        concentration（mg/l）    filtrate（mg）   Concentration           (mg)
FLJ1                 238                             35.05                                   8.34                  4445.96                 1058.14
FLJ2X              200                             3941.043                             788.21              4445.96                  889.19
FLJ3X              208                             2796.18                               581.60              4445.96                  924.76
FLJ4X              212                             4431.42                               939.46              4445.96                  942.54
FLJ5X              176                             4497.72                               791.6                4445.96                  782.49
FLJ6X              216                             4457.06                               962.72              4445.96                  960.33
FJL7X              232                             4526.81                               1050.22            4445.96                 1031.46
FJL8X              229                             4416.16                               1011.30            4445.96                 1018.12
FLJ9X              200                             4436.87                               887.37              4445.96                   889.19                            
FLJ10               205                             4463.90                               915.10              4445.96                   911.42
FLJJ1X             185                              4373.87                              809.17               14.00                         2.59
FLJJ2X             200                              2317.44                              463.49               14.00                         2.8
FLJJ3X             240                              204.08                                48.98                 14.00                         3.36
FLJJ4X             200                                58.82                                 11.76                 14.00                       2.80
FLJJ5X             225                                50.14                                 11.28                  14.00                      3.15
FLJJ6X             228                                49.02                                 11.18                   14.00                     3.19
FLJJ7X             248                                45.03                                 11.17                  14.00                      3.47
FLJJ8X             248                                30.30                                   7.15                  14.00                      3.47
FLJJ9X             278                                28.93                                   8.04                  14.00                      3.89
FLJJ10X           287                                28.20                                   8.09                  14.00                      4.02
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According to mass conservation law, the experimental adsorption of chloride ions is calculated as:

[image: image54.emf]Chloride Ion Changes

0

1000

2000

3000

4000

5000

Oct-06 Jan-07 Apr-07 Aug-07 Nov-07 Feb-08 Jun-08 Sep-08 Dec-08

Time

Concentration（mg/l）

 (1)

S-unit mass of soil samples the amount of chloride ion adsorption (mg / kg); i-filtrate ID; C0-AS concentration (mg / l); Vi-section No. i filtrate volume (l); Ci-section No. i filtrate concentration ( mg / l); V0-pore volume (l); M-soil quality (kg).
By the same way, we got a weak absorption-desortption in loam layer for sulfate and fluoride ions(table 8 and figure 13-14).
Table 8 Sulfate powder sand desorption-absorption test Record
[image: image42.emf]Powder Sand Sulfate Adsorption-Desorption Curve

0

50

100

150

200

1 3 5 7 9 11 13 15 17 19

Pore Volume Number

Concentration（mg/l）


Sample            Filtrate                      Filtrate                       SO42-content of       Sample          SO42-content
[image: image43.emf]Sand Sulfate Ion Adsorption-Desorption Curve

0

40

80

120

160

200

1 3 5 7 9

Pore Volume Number

Concentration（mg/l）

Adsorption

Desorption

No.                volume (ml）        concentration（mg/l）    filtrate（mg）   Concentration           (mg)
FLJ1                 238                             29.56                                   7.02                  172.90                 41.15
FLJ2X              200                             63.1995                              12.64              172.90                  34.58
FLJ3X              208                             148.91                                30.97              172.90                  35.96
FLJ4X              212                             150.86                                31.98              172.90                  36.66
FLJ5X              176                             147.79                               26.01                172.90                  30.43
FLJ6X              216                             150.83                                32.58              172.90                  37.35
FJL7X              232                             144.15                                 33.44            172.90                 40.11
FJL8X              229                             145.02                                 33.21            172.90                 39.60
FLJ9X              200                             144.16                                28.83              172.90                   34.58                            

FLJ10               205                             141.34                                28.98              172.90                   35.45
FLJJ1X             185                              173.70                                32.13                 28.30                       2.59

FLJJ2X             200                              114.87                                22.97                 28.30                       2.80
FLJJ3X             240                               46.31                                 11.11                 28.30                       3.36

FLJJ4X             200                                42.12                                  8.42                 28.30                       2.80

FLJJ5X             225                                44.97                                 10.12                28.30                       3.15

FLJJ6X             228                                47.66                                 10.87                28.30                      3.19

FLJJ7X             248                                46.57                                 11.55                28.30                      3.47

FLJJ8X             248                                38.15                                   9.46                28.30                      3.47

FLJJ9X             278                                43.05                                  11.97               28.30                      3.89

FLJJ10X           287                                28.20                                  12.31               28.30                      4.02
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[image: image45.emf]Powder Sand Ion Adsorption-Desorption Curve
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Figure 12 sulfate adsorption and desorption curves
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Figure 13 Absorption and desorption curves of fluoride ion.
No absorption for nitrate ion, and its most desorption was in pink sand(Figure 15). Also the absorption of iron ion was very weak in pink sand while its desorption is very weak in sand and loam(Figure 16).
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Figure 14 desorption curve of Nitrate ion



 Figure 15 Absorption and desorption curves of iron ions
Simulation
Water level  is always high near the landfill while it is often very low far from the landfill.(Figure 17-18-19). That affected seriously the solute transport from high level to low level.
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                                                 Figure 16 changes in water table in wells
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Figure 17 contour map in July 2007                              Figure 18 contour map in July 2009
From the simulation results, in January 2009 the chlorine ion (10mg / l) contour lines moved northward at about 220m. And  in January 2011 they moved for about 235m. So from January 2009 to January 2011, during these two years, the 10mg / l contour moved to the north for about 15m(see table9 and Figure20-21-22). 


Figure 19 chloride ion concentration changes

                                       Table 9 chloride ion (5mg / l) expansion in the second layer

Time(period)                                                   The expansion of distance(m)

2000.1.1                                                                                    90
2002.1.1                                                                                    142
2004.1.1                                                                                    170
2006.1.1                                                                                    196
2008.1.1                                                                                    217
2010.1.1                                                                                    238
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            (1 January, 2009)                                           (1 January, 2010)
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             (1 January, 2011)
                                                       Figure 20 Chloride ion concentration in the second layer  
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Figure 21 Change in chloride ion (mg / l)at some sampling points
From the simulation results 0.01mg/l  of BTEX(benzene, toluene, ethylbenzene and xylene) contour line ,moved about 50m northward in 10 Years and about 84m northward in 20 years(figure 23-24-25). The main parameters of this simulation are in table 10 and the simulation times and migration distances are in table 11.

Table 10 the main parameters of the model


Parameter Name                                                     Parameter values

          F2+                                                                        20.0mg/l
      Methane                                                                   28mg/l
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Figure 22 Landfill zone zoom after simulation

Table 11Simulation times and migration distances of BTEX(0.01mg / l )
                                                  time                                           Distance

                                                   2010/7                                   50m

                                                     2015/7                                 70m

                                                     2020/7                                 84m
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Figure 23 changes in BTEX concentration (mg / l) (enlarged simulation) 
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                                                        Figure 24 changes in BTEX (mg / l)           

Dissolved oxygen and nitrate ion almost disappeared while sulfate and ferrous ions increased at the end of the simulation(Figure 26-27)
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                Ferrous ion
                           Figure25 concentration(mg / l) changes simulation for July 2010
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                    Nitrate ion
                    Figure 26 Changes in groundwater concentration (mg/l) on Landfill site
The exploitation of shallow groundwater is mainly from local residents. In recent years, because of groundwater pollution they can not continue to increase consumption.

This landfill was not a sanitary landfill because it did not have any protection system at the bottom and the top. There was no isolation from the entry of oxygen and rainfall infiltration; so that increased leachate production. The hydrogeological structure was not indicated for landfill therefore surface and groundwater are polluted. 
CONCLUSION
Jiaxing landfill has been capped and transformed into a park, but its groundwater and surface water pollution will continue for many years. Anti-seepage curtain must be built to prevent the leakage of landfill leacheate. The application of ecological methods to remove harmful substances such as the cultivation of suitable plants is also necessary.
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