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Abstract: This paper focuses on the problems of landfill gas leakage and the difficulty in controlling malodorous gases during the
landfilled waste excavation. A field trial was conducted on a 30m>30m site in a Hainan landfill, equipped with 13injection, 12
extraction, and 16 monitoring wells. An intensive aeration pretreatment experiment was conducted with a gas injection flow rate of
340m’/h and a gas extraction flow rate of 360m’/h to explore the control effects of aerobic intensive aeration on methane and
malodorous gases. The results indicate that within 2h of the first intensive aeration, the ambient landfill gas was rapidly displaced,
with the oxygen content in the test area exceeding to above 17%, the average methane content decreasing to 1.9%, and the average
hydrogen sulfide content decreasing from 21.3mg/m’ to 5.7mg/m’. In contrast, ammonia levels rose sharply to 286.7mg/m?, which is
attributed to the stripping of pore leachate by aeration-induced disturbance. Prolonging the aeration duration was found to be crucial
for suppressing the rebound of methane and hydrogen sulfide after aeration ceased. After the first 9-day aeration test, methane
concentrations at depths of 4.5m and 8.5m were reduced to 0.33% and 0.61%, with hydrogen sulfide inhibition rates of 81.0% and
83.9%, respectively. However, within 8hours of stopping aeration, methane levels rebounded to above 4% and 6%, and inhibition
rates for hydrogen sulfide dropped to 65.6% and 74.1%. In contrast, after the second 30-day aeration test, methane concentrations
remained below 3%, and hydrogen sulfide inhibition rates were maintained at 81% and 91%, even 48 hours post-aeration. It was
estimated that the two trials cumulatively removed approximately 5779.6 mol of ammonia, accounting for 45% of the total ammonia
nitrogen in the pore leachate of the test area. The study demonstrates that appropriate short-term, high-intensity aeration pretreatment
can effectively inhibit odorous gas emissions during the subsequent excavation of landfill mass.
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Fig.2 Planar distribution of methane content within the landfill mass during the first high—intensity aeration test
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T3 — ORI A AT, MR N 4.5m SR FEALFI
8.5m YR FEAL FBE 5 5P 3ME 73 0 A 0.33%F1 0.61%,
{HAEAE IR 8h i (M1 T 42 4.38%116.07%. 7E 5 Ik
SRR LG AT HEAR Y 4.5m WEFE AL e P S BN

0.24%, 15 1118 8h J5 HHE 475 524 0.99%, 51k
BRS 24h Jo FRe 38R 2.56%, 15 1EIES 48h
Je [E T2 2.75%. 75 55 Uk i g A& R HE A
8.5m VRFEAL B 1355 80 0.28%, 15 1HIE< 8h Ji&



13

Fli P VAR5 - SELHLE (KN 1) 568 T AR BB 1R 00 B 9

231

GO & 84 1.0%, B4 1L 24h J5 S 5=
S 2.27%, AE 45 1R RS, 48h T F S B PR
K 2.88%. 1 4 TR, FENTIRE X A g i S R

15 & 8(%)
8.0

XA FR(m)
(a)4.5miRE AL

(R R o 5 B[] 7 3 5 20 P i 3 o D M
DU 3X 0T BE S H T 1K X L 3 M4 [ AR AT ik
AR H IR DX B HE AR R TR G .

e & B (%)

15 8.0

12

Y A (m)

XA HR(m)
(b)8.5m iR E 4k

B4 5 RIS R 48h I HE P PR A R T A

Fig.4 Planar distribution of methane content in the landfill mass 48hours after the second high—intensity aeration test

22 EHEREN

P BRIR A FE 4 A 4 i T
VPR 2h IR MBTER A 0~5% LT 17%
DL, 3543 X BRABEIE 20%. 7655 10d 137 11 30 A
PR PIAATIE S(2) (PR 7 4.5m K

Y A& (m)

0 o 3 6 12 15
XAFR(m)
(@fF 1L AT4.5mIRJE b

15.0
125
10.0
75
5.0
25
0.0

Y A& FR(m)

3

XA FR(m)
(©)1% 1L 8h 5 4.5miE & b

K s

AR WA A R AME N 18.7%:;4E 8.5m ALl
AR S BTN 18.9% 45 1E < G HEA N
AT REITMA N5 RS 8h 5 4.5m IR AL
RE RN 7.9%,8.5m IR AN A B3
{54 9.3%.

HAEER%)
20.0
195
19.0
e 185
= 18.0
H
B 175
17.0
16.5
16.0

o 3 6 9 12 15
X HAFR(m)
(b)fF LB 8. Sm iR fE b

(%)

20.0
175
150

2 125

= 10.0

&

> 7.5

5.0
2.5
0.0

0 3 6 9 12 15
XHEFR (m)
(d)fE 1EBR< 805 8. 5m A FE b

5 DO U HE A Y S Y TR A

Fig.5 Planar distribution of oxygen content within the landfill mass during the first high—intensity aeration test



232 FoE X

HORp %

46 %

05— I AU R U4 5 AR 82 EAT 30d 11
AR 6 s, it 30d (SRR S, HER N
4.5m RFER AT B AR 19.5%,8.5m
WA WA GEPE EAR 19.9%. 5 1ERS
8h Ji, HER IS 1) P38 S AT 4.5m IR AL T
B2 11.25%,7F 8.5m ¥R BEAL R BF 28 9.27%; 745 1115k
R 24h JE HEAR 4.5m IRBEALAREE T AR 3.2%, HEK
8.5m WRPEALARL: N IEZE 5.5%; 4615 1B 48h Jm,
HEAK 4.5m YRFEAL T BE A 1.68%, HEAA 8.5m IR AL T
Fes 3.4% AT I B S5 1S R R

25

(a)4.5miR Ak

0 10 20 30 40 50
f 1] (h)

PSR RNAR B a6 X 3 A S 9 B AT % AT
AR T 0 DXl O P I S T R 3 ) i
AN BRI TSR T B R R (K 7).

HT T AR ¢ i I AR il A R AR
I ETFE 17% L0 b RS R T B 5%
PR Ak R o A AR B 010 0 0 0 A A R
S it 5 B O TIAL BV B, T ORI T 2 4 A
>R P B e OB 5 | UL A8 B, o 4l
T A UL 23 T S5 I 00 4 8 A% A 422 A
DX K YA

25

(b)8.5m iR Ak

,

0 10 20 30 40 50
i 18] (h)

—=— SJC2-1—+—SJC2-2 ——SJC2-3 —— SJC2-4 ——SJC2-5

—<—SJC2-6 SCQ2-4

SCQ2-6

SCQ2-7 SCQ2-9

K6 2 —kamig kg b5 HE AR P S BB IN R 224l

Fig.6 Temporal variation of oxygen content in the landfill mass after cessation of the second high—intensity aeration test

FEE%)
15 65

X A FT(m)
(a)4.5miF ik

Bl 7 3mSR S 48h HEMR A AU I A0 AT

Fig.7 Planar distribution of oxygen content in the landfill mass 48hours after the second high—intensity aeration

2.3 mifEETERZL

L4 A P /T A A P 5 B I S A5 P
WA B AT 15.2~36.28mg/m’ 1t 15.2mg/m’ (1%
A2 58 IRAZEMR S 2h Jo AL 0 8 I U T 31
21.3mg/m’ 4 5. 7mg/m’ &l 8 Fii/R, fE 4 55—
U od (R IR AL S S B R R B
6.08mg/m’. 7115 1EHR MRS, 2 LA AN A SIC2-2
b 4.5m PRI 8.5m IR EMAL A E AR 8h J5 1y

LA RO

15 6.5

Y AL KR
()}

0 3 9 12 15
X AL FR(m)
(b)8.5m iR FE 4k

FHA 27.36mg/m’, o AR K X 12 B A6 1)k
KX AR NI

W 9 B, 76258 — U < 45 oS 4k 4
SIS 30d S INFSFAEHEAR A 4.5m ¥R 5 Kb B s U
SIC2-1 Jy 6.08mg/m’,SIC2-5 Jy 3.04mg/m’ &b, Hi4
F I SRS S B A Omg/m’ 5 1SR,
8h LU KRl 5 sJc2-1 EJHE 7.6mg/m’ 4, Higx
S WS SR T H 4 7E Omg/m®; 7545 1132/ 24h Ji5, HE



13 Fili b A % . JPLHLE AT I (i) SR R TUAR BRI IR WL 233

S0 B IH 4 R AR B K KT B AL &S B K s
BRI A STC2-4 Sy 10.64mg/m’ ~FIRRAL A S
4 3.496mg/m’.

PR P BRLAL S BT AR AL T AR AL S R K
A BLAE I A SCI2-1 AT SIC2-7 A 10. 64mg/m
SPIMEh 3.496mg/m’ fEAS IR 48h JEHEIAR L

15 Bk S & B (mg/m®)

) 2870

b 245

21.0

1z 7 = 14.0

H S N

N >~ >~ 105
70

35

. 0 0.0

0 3 6 9 12 15 0 3 6 9 12 15 0 3 6 9 12 15
AAFR( AH7(m) XHH7(m)
(a) ﬁiﬂiﬁ-ﬁm 5m TR Ak ®) Fﬂ:?ﬁ@ Hii4. Smflﬁk (c) 5 I3RS 8h /5 4. 5Sm IR FE b
is 6ﬁ1é‘§(3n71 gZ/m3) 15 ﬁﬁ%ﬁﬁ%(éﬁg/ma) 15 ﬁ%%\ﬁ%(zng%/m%
326 | 245
12 12
27.9 21.0
B 23.3 2 6 175
E 18.6 E 2 14.0
= H éH

N 14.0 N N 105
93 7.0

47 35

0.0

12 15

00 3 6_9
(b 5 11 3 o S 1t

12 15 3 6 9 12 15
XAEFR(m)
(e) 15 ILFRAES AT 8. Sm iR L ik

8 H UCamig UGS HE A A B AL S IR ) A
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