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Effects of Nitrate and CH, on Anaerobic Oxidation of BETX in Landfill Cover

Soils

LIU Rong'*, LONG Yan'?" | WANG Li-li'*, HE Ting"*, YE Jin-shao'"

(1. College of Environment Science, 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; BETX is one of the important components of stink organic gases in landfills, which simultaneously release much of
greenhouse CH,. The microorganisms in landfill cover soils are able to degrade CH, and BETX. Therefore, improving the capacity of
biological oxidation of microorganisms in landfill cover soils can effectively reduce and control pollution caused by landfill gases. Some
electron acceptors can couple to anaerobic oxidation of methane and some organic pollutants, thus eliminating methane and organic
substances. Based on the above theory, this research investigated the effect of nitrate (NO; ) and CH, on anaerobic degradation of
benzene series (toluene, xylene and isopropyl benzene) with coexistence of SO~ in landfill cover soils through static incubation
experiment. The results showed that BTEX inhibited the degradation of CH, without adding nitrate, however, BTEX instead improved
the removal of CH, after nitrate addition. Although single addition of nitrate or CH, could improve the removal of BTEX in landfill cover
soils, adding both of them could improve the removal of BTEX better as the removal efficiencies for benzene, toluene and isopropyl
benzene were respectively reached 65% , 88% and 82% , much higher than those of 53% , 76% and 31% when not adding nitrate and
CH,. The process of anaerobic methane oxidation coupled to nitrate reduction was able to synchronously improve anaerobic oxidation of
BETX.

Key words:CH, ; BTEX; Nitrate; coupling; landfill cover soils
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Table 1  Physico-chemical property of landfill cover soils used in the experiment
NOj -N NO; -N NH; -N S03~
JiH pH WKE/ % TC/% } : ¢ 4
/mg-kg ! /mg-kg ! /mg-kg ! /mg-kg !
P A 8.50 ~8.59 11.80 +0.03 15 +0.08 14.70 £0.23 0.30 0. 01 34.21£1.59  590.46 £3.75
1.2 it 3APAT. KRS 322 WS X AR R W i

ARWFFEBCE LIRSS, — 20 o KR, — 41
oK A ; B i E 8 AL B, A2 Ab FHR

B, ARRIAEFER RN CH, BRI R 14% |
NO; -N F 4 110 mg-kg ™. FARMHIAAR UL 2.

F2 SRBEEZERAKED
Table 2 Factors and levels in the experiment
Jo K A3 KR A2
miH NO; -N CH, /% EP*Z'EJ :E}Tzk; ﬁﬁ%} NO; -N CH, /% Eﬁﬁ,3 :EF%3 F‘rﬁfk@:}
/mg-kg ™! /pgrm™’  /pgem /pgem /mg-kg™! /pg m /g m /pgem
Z=H / / / / / / / / / /
FA / 14 / / / / 13.5 / / /
FB 110 / / / / 110 / / / /
FAB 110 14 / / / 110 13.5 / / /
FC / / 2500 2200 2500 / / 2000 1400 1400
FAC / 14 2500 2200 2500 / 13.5 2000 1400 1400
FBC 110 / 2500 2200 2500 110 / 2 000 1400 1400
FABC 110 14 2500 2200 2500 110 13.5 2 000 1400 1400
DF RRE+ A FIR CH, B /8 NO; -N;C FRRmRZ P (R, ZH2R REA); TH

HARBAEL R Ry . 158, 010.0 g - HHT
50 mL BREGHH, INA 2.5 mL KNO, ¥ sk 2= 5+
IR K SR AE TR AE 25% Fo Ay, HoAL 3 2H v+ 3%
NO; -N S H 20 110 mg-kg ™' Hok i e A
23 -FA R A R B O A R LRV S T R
i %8 5 IV Al R S AR DR P AR i B
PIPRARE IR S/ HEAACIRAS s KB A B 2 - JEFR I 10. 0
g BT TRETIREURN, 0 5 T R AR e 28 %5 1, OF 7
BABRIEIE FAG— TR B Sk, DA IR 48U 7E 2K
PR R SRIE A K EH BN K 6 h L) .
KT, HAREAEFR K AL B, SR, ik
FE Y CH, R BRI 2R W) I B, FH 5 Al 1
—ERENRAG , AN Ll CH, () KR
YR A PRES, AN CH, IR E0h 14% 5

2R 2R AR B /40 51282 500, 2 200 F
2500 pg-m AL B AR FRAF R RE S E T 30°C
THIRAR h TR, e 1, 2,6, 10, 17, 24 31, 38
d hEC 1 mL A E CH, | N, CO,., N,0, HI%,
W RNER AR BRI b R
fH NOS-N | NO, -N, NH, -N, SO;” & & &.
1.3 WEFetn Sorik

+REH NOS-N. NO, -N. SO~ il 5 75 i : #K
H2.5000 g+ A 10 mL ZEME K42 B 1 h J5 18
4000 r-min~" F &L 5 min J5 K HE 7 Q5%
(DIONEX ICS 2500, IonPac Asl5 2 mm x 250
mm) ; NH," -N | 5 J5 25 #REL2. 500 0 g+ 1] 20
mL 2 mol-L ™" KCl ¥ W F2H 1 h J5 R FH 44 [Gik
3B s TOC SR Y H 4% R B -4 4 ; [R]t
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FOR . R SRS ECR T GC9790 1T A i)
(FID K ) W 5E , 20 99. 999% E A, #EFEE
oA I ARAS: 0 25 3R B 43591 Dl 50, 200 F1 220°C.
B G R ] SPSS 20. 0 for Windows 5144, %%
PEVERIR ] Origin version 8. 0 {4
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Fig. 1 Changes of CH,, N, and CO, contents over time
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Fig. 2 Changes of toluene, xylene, isopropyl benzene concentrations in the headspace of different samples over time
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RERY JCIHZE WM NA) LR, 456K
AbFEF CH, KR Z B 0 Al 0, CH, AT NOS
R RY LR R EE AR, BT Rt
KR RS, A 25 2R R 0 B AR 0%
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YIRS T AR M 5 I <« — F R > F2RT 1
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KN FA=FABC > FAB > FAC 1% 0. 1, K&
Y5 cH, 47, in A NO; WA BT CH, 1%
Bk, 0 L S AR NO; RSO3 Y T FE = I e 3%
Hs AN NO; I AR R 40 T CH, 1)
it A NO; Jo , KRR Y e A F T CH, By 2
B 5 25 G B R N, B50HE T 0, S IR R 9 B R n
NO; WYVHAE, (B4 B F b iy N ¥ 4L N, ;i
H,NO; AFmF, iR 29 8 A2 3 T S0;-

WINZR R 4 ZAAb PR NO, JHFER T Ny

FABC > FBC = FAC =~ FC; NO, -N % & & FABC >
FBC > FC =~ FAC;NH,’ -N % 4 FC > FAC > FABC
>FBC, FC & T 455 1, FAC %5 T 55 149, i FABC Al
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