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Study of the Chemical Mechanism of Landfill Gas Removing Scale — forming Ion in Leachate

REN Xu LIU Dan HE Yan—uan ZHONG Shaozhuo WANG Fei
(Faculty of Geosciences & Environmental Engineering Southwest Jiaotong University ~Chengdu 610031  China)
Abstract: In order to prevent scaling of the Leachate pipeline this paper proposed that scaleforming ions could be removed in
leachate by Landfill gas before its transported. The paper studied the control factors of the removal rate of scaledforming ions
(calcium and magnesium ions) such as system temperature pH of leachate and simulated landfill gas inlet rate (the proportion
of Nitrogen and Carbon dioxide is 50% to 50% ) and analyzed the chemical mechanism of these changes. The research indicates
that the removal rate of scalingforming ion goes up with a lower tempeture and a smaller amount of gas input combined with a
higher pH of leachate. This research can provide a theoretaical foundation for the application of landfill gas removing scale—
forming ion in engineering.
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920% Tab. 1 Water quality of leachate
6 pH
2012.8 2012.9 2012.10  2012.11
’ pH 8. 54 8. 60 8.76 8.78
) X ( X COD(, (mg/L) 8403. 56 8587.76 10500.5 10238.45
Ca®*  (mg/L)  454.49 307.22 317.33  317.16
’ Mg?*  (mg/L)  79.17 94. 89 94. 15 100. 7
pH
8.5 ~ 8.8 COD, 10000mg/L ;
CaCo, MgCO, ), ),
Ca 300mg/L « Mg
co, 90 ~100 mg/L o
pH
pH (5.0~8.0 )
oH . pH ;
11
( pH o
) 2.2
X (PANalyt-
’ ical Axios) . XRD (
DX -2700)
2. 3 1. 2,
2.1
2012 7 ~11
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Tab.2  Scaling composition by X-ray fluorescence spectrometric
(%) (%) (%) (%)
1 (0] 54. 2085 2.0 11 K 0. 1360 0.01
2 Ca 41. 4121 0.1 12 Sr 0.0874 0. 009
3 Mg 1. 1508 0.03 13 Cl 0. 0482 0. 007
4 S 0. 5478 0.02 14 Pb 0. 0430 0. 006
5 Fe 0.5103 0.02 15 Ba 0.0342 0. 006
6 P 0. 4305 0.02 16 As 0. 0230 0. 005
7 Si 0.3762 0.02 17 Ni 0. 0084 0. 003
8 Mn 0.3710 0.02 18 Zn 0. 0035 0. 002
9 Na 0.3379 0.02 19 Cu 0. 0030 0. 002
10 Al 0. 2669 0.02 20 Bi 0.0011 0.001
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Fig. 1 XRD analysis diagram of the scaling
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Tab. 3 The results of XRD analysis of the scaling
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Fig. 2 Figure of experimental set-up
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Fig. 3 The curve of landfill gas production relationship verses time
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Fig. 4  Diagram of Calecium irons removal rate with the pH of leachate
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Fig. 5 Diagram of Magnesium ions removal rate with the pH of leachate
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Fig. 6 Digram of Caleium irons removal rate with gas inlet rate
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Fig. 7 Digram of Magnesium irons removal rate with gas inlel rate
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