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Characteristics of Bacteria Variation and Pollutants Behavior in Landfill Leachate

Polluted Site

DONG Jun; ZHAO Yong-sheng, HAN Rong, HONG Mei, ZHANG Wei-hong
(College of Environment and Resources; Jilin University, Changchun 130026, China)

Abstract: Static and dynamic simulated experiments were conducted to investigate the characteristics of bacterial variation in landfill leachate
polluted sites and relations between attenuation, species-distribution, bioavailability of pollutants and bacterial activity. Results indicated that
bacterial activity in soil and fine sand showed a trend of increase first and then decreased with time: the increase rate was up to 0.081 d™' and
0.022 d™" at the increasing stage, and the decrease rate reached 0.009 5 d™' and 0.005 1 d™" at the decreasing stage. respectively. A clear
correlation between attenuation of COD and variation of bacterial activity with time was shown; the removal efficiency of COD in soil was about
30% higher than that in fine sand; and the attenuation rate of COD was 500 mg/d in fine sand approximately. There was no clear correlation
between ammonium-nitrogen attenuation and bacterial activity in short term with time. Variation of heavy metals species and bioavailability was
related to their properties, redox environments and other factors.
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Table 1 Properties of soil and fine sands
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Table 2 Physical and chemical properties of landfill leachate
Eh COD BOD  NHf-N NO;-N NO;-N
/mV /mgeL. /mg°L. /mg°L.  /mg°L /mg*L
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Fig.1 Variations of microbial activity with time
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Fig.2 Variations of organic substrate with time
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Fig.3 Variations of COD with time
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Fig.4 Variations of microbial activity with time

TS FUE, coD P 2B R + &t 30% /e
A7 5 XL ) S A 5 W A LTS G S )
BN EZ — BBt 2 B s b cob
W T 1] P 735 s A 5 Bl A 00 35 12 1D AR A B 2R AL,
B B B A B R AR O BARCR U, 7E 13 d B
TS Pl A= 3 Ak T 3 7 B 455 R 5 R B, TR
TUAERIRT COD 1) B A 3 B2 A7 B0 COD 1) W B &
B T80 /N Ty G B, BRI HE 7K P ) oD ek Y
;13 d BUE, Hi7K coD R T B If a1 22, IX i
A TG L B AR 558, BRI, A =
AT, COD 114 3 ok = A0 5 1 A= 0 B8 A6
COD {EAD L (1~ 2 3 22 CLL 0, 11228 500
mg/d, 1M 138 HAT A ORI HE 2 AR B v (1 A L
FUE R V2 AR R RN A, It e T 3L
X BTG G P HL AR5 175 G 98 vP A R0 32 A
A, BT H K [ coD T iy AR B 221, 7K
(A A i P e 8 T v, 3 U0 WA B 2R A 0 Ak T R e

FREL G K B, XF oD 11 B A% BE ) AN I 1 o, 31X
LA A A HUT S B A E M AR E A —
SE 5%

5 R, &k AR 4 (3B UE R AE Y]
WM 2 ~ 4 d B IR £k ZUIVGHE PR A, B 5 R A7 e, H
SR TSR B IR B A 4w T 40T R IR, X
WU HH A 0T AR 2 1 ) i 1 2 S0 ) S ekt A7 — o 1 5
Wil H 1] 4 ] BRI AR IS PR E AR 0.04 Ao, R
Pt ) MR AN 27 JRUEE AT A O — B B T B A R £
M B AR A R 6 o0 LT 2 ARG e AT IR A AL
AU 1L 6 T %, B2 0 FEE Bl A I T PR S K T A B
Tt , FARAE 55 50 AR ) T 2 R) 3 B S 1R A 5%
P, AFEX IEAS BE U0 I 20 201 B ek 5 AR )1 FH A oK%
7, BN S R e — MO AR, U2
TEHL R PREE T, A R A HL AR 40 NH -N,
A LR B T v, R Bt R LA A A A A A FH R IR 28U
AAAERT A NH, -N R EE R . Ak, R A A HL R 2R
Berb A B e — AN 0 ek R, 7R R P IR

240

210 | Bt

180 -

—_

W

(=1
T

120 -

NO;-N/mg-L!
el
<
T

N
(=]
T

301

T
0 5 10 15 20 25
e fe)/d

&5 NOj -N Rt B2k

Fig.5 Variations of NO; -N with time
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Fig.6 Variations of NHy -N with time



73 A B IS Qe I B ) AR AR AL S TS R AT A P SE 2163

VIGIRTAIEYE S
2.3 EEEEYARER B

—RAE BT, e W AR AT A LA AR T
B EMRR, WA S TR I ASFE #E
7y RA BRI Y T4 1 BRIR 45 A A AE 9518 I
LA b T, B2 AR e g ks Bk
LA M HUD S & A — BT T R Lh B e
(¥, AELAE PR BE AN BE & 0 AT » AT AE (R 2R n]
otk

HIE 7 W LUE Y B3I Zn (0 3 2L
A NGARE & SMA PG G, BT R E N
BEN ATHLES 5 AW B0 vy L w] A R IR £ 45 5
AN, R IR RERR ISR 5 53 80, BTG LR L,
I T BE ISR AT AL R B ) sl S A B
A Zn ABACIE D00 . L IEDIRR T Mn (9
TR TE A N B 5 A A MR AR 45 & 2, T B & Fh
TEASH Mn Bl ER A AR WAL RO L, SR T
Je BRI R 3, B S G R BE AN 3, AR W) B R AR T
P IFAE— 52 HIBR B A DT R oK, 2 30 em ALk 21
i 1 HL B R DAT R 30 A T ORI AR AL
BRER &5 5 A& BRI BT, R P4 E TS G I
i, BEE AL A TS S AT R T
IR pH B L DLRRARIE I B, A R B AR AR )
YOL )5, BER B DE WO B I AL — IR AAF T
VOB IR UTR Y b Co (1 25 B A B 25 ) A #ik
SRS A SIS, IS B R

O arxx#s V7] e g E%&
[ #&E4ad K GIEGaE
T, 40f
f.b L _
< e \ J”@ wJ %
N L
0
0 30 60 90
300 — — —
Wt
o 200
o \ VW‘W
I | 7 Al
0 0 30 60 90
- gl — — —
£
o0
£ 4
5
0 0 30 60 90
¥ % /cm

E7 TEPESERSHESMHTL

Fig.7 Variations of heavy metal species in soil with distance
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Fig.8 Variations of heavy metal species in sand with distance
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