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Characteristics of Anaerobic Methane Removal Coupled to Fe( IIl ) Reduction in

Aged Refuse

WANG Li-li'"*, HE Ting'?, LONG Yan'?", LIU Chang-bao'*

(1. School of Environment, Jinan University, Guangzhou 510632, China; 2. Key Laboratory of Water/Soil Toxic Pollutants Control and
Bioremediation of Guangdong Higher Education Institutes, Jinan University, Guangzhou 510632, China)

Abstract: Landfills are the third largest iron reservoir and one of the largest sources of methane release. Iron, as a kind of transition
metal, plays a particularly important role in environmental biogeochemistry and is closely linked to the biogeochemical cycle of C, S
and N. The aged refuse could be utilized as bio-cover material to improve the removal of contaminants. Therefore, this work
investigated the effect of iron reduction on anaerobic removal of methane, and the interactions of ferric iron with nitrate and sulfate in
the aged refuse. The columns were operated as landfill bio-covers and recirculated leachate with addition of FeCl; solution. In the
experiment, three columns were used, two of them were used as controls (named as Bl and B3), Bl was fed with leachate and CH,,
whereas B3 was only recirculated with leachate adding FeCl,. The treatment B2 was fed with the above two substrates. During the
operation of columns, the contents of CH,, CO, and N, in the gas, and the concentrations of NO; , NO, , NH, , SO}, Fe(Il) and
Fe( II') in the leachate and refuse were respectively determined. The results showed that adding ferric iron obviously enhanced the
removal of methane in anaerobic aged refuse, the decrease of methane content with time obeyed zero-order kinetic, and the rate of
methane removal ( denoted as CH,/aged refuse) reached 1. 28 mmol- (kg+d) ~'. In the anaerobic condition, methane could improve the
reduction of Fe( ) to dissolved, active and bioavailable Fe( Il ). The active Fe( Il ) probably coupled to the transformation of NO,
and SO}~ , and thus accelerated the removal of NO; and SO;".

Key words ; methane ; anaerobic removal; aged refuse; Fe( Il ) reduction; coupling
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Table 1 Physico-chemical properties of the aged refuse

i H W {E e W {E
pH 7.85~7.95 NO, -N/mg-kg ™! 3.83 +0.52
BRI/ % 34.37 +0. 40 NH; -N/mg-kg ™ 37.35 +0. 66
Fe/mg-kg ™' 33 311. 00 £20. 50 S03~ /mg-kg ! 1315.00 £1.53
Fe(11)/mg-kg™! 1197.72 +130. 97 TC/ % 3.37x1.41
Fe(Il)/mg-kg ™! 7464. 86 +188. 60 NO; -N/mg-kg ™! 144.00 £2.03

Fx2 BREEMAMER

Table 2 Physico-chemical properties of the leachate

Y| W {E T H W {E
pH 8. 62 NO; -N/mg-1.~! 3.83 0. 16
Fe/mg-L ™! 560. 00 +10. 19 NH; -N/mg-L ™! 165. 35 +0. 80
Fe(11)/mg-L"! 1.66 £0. 11 S0%~ /mg-L~! 371.19 +7.23
Fe(Il)/mg-L"" 22.10 £1.26 COD/mg-L"! 1556.67 £11.22
NO; -N/mg-L"! 15.50 0. 29
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Fig. 1 Schematic of the reaction columns
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Table 3 Kinetic equations of CH, removal and CO, production in columns

SN CH, €O,
Bl ¢, =-0.40 ¢ +11.89(R* =0.97) ¢, =0.11¢ +0.31(R*=0.93)
B2 ¢, =—-0.721+13.18(R* =0.90) ¢, =0.19 1 +0.33(R* =0.90)
B3 / ¢, =0.26 ¢ +0.40(R? =0.95)
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Fig.3  Variations of Fe( Il ) and Fe( Il ) concentrations
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