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Abstract ; 'i‘ o promote the application of ANAMMOX proéés-é in landfill leachate treatment, a pilot reactor based on the ANAMMOX
process wés established at a landfill site. In this paper, we aim to further analyze the influence of different coupling modes of
denitrification (DN) and partial nitrification and ANAMMOX (PN-ANAMMOX) on the diversity of microbial community. The DN +
(PN-ANAMMOX) process could effectively treat the mature leachate. However, with an increase in organic matter in the influent, the
oxygen demand of PN zone increased, and the enrichment of Nitrosomonadaceae in the PN zone was limited. The lack of substrate
supply for ANAMMOX zone further limited the enrichment of Brocadiaceae as well; thus, the total nitrogen removal rate ( TNRR)
remained at 0. 44 kg-(m’-d) ~'. In the DN-( PN-ANAMMOX) process, Saprospiraceae with denitrifying ability was enriched in the
DN zone, and the organic matter was gradually degraded and removed; thus, a good low-carbon environment was provided for the
subsequent PN-ANAMMOX process. Nitrosomonadaceae and Brocadiaceae were enriched in the functional zones, and the TNRR and
total nitrogen removal efficiency ( TNRE) of the DN-( PN-ANAMMOX) were further elevated to 0.55 kg+(m®-d) ~' and 94.65%,
respectively. Moreover, the direct treatment of mature leachate with 2233 mg-L™" NH, -N and 2712 mg-L™" COD was finally
realized. In addition, Candidatus Kuenenia was better adapted to leachate and high substrate concentration wastewater, and it became
the dominant genus in the ANAMMOX zone.

Key words : anaerobic ammonia oxidation( ANAMMOX) ; pre-denitrification; mature landfill leachate; microbial diversity; Q-PCR
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H SO s O E KOS A RN s /E T 20 42
A I b5 R 1 v e ) 5 B RV BT A FH Y35 08
F R T S I TR [ U aa ot g = M el ¢ ]
HHLRWEE N (150 £50) mg-L~", FEAA XX
NH," -Nf{J ¥ & 4 (2 050 +200) mg-L~", COD ¥k J& Ky
(2500 +250)mg-L~" , FE A 0] A=W RE A DL
20 1, v AT A= Wy K i A LA (biochemical oxygen
demand, BOD) AY¥REE A (1 100 +150)mg-L =", BOD/
COD [ i 4 0.43 ~ 0.50, B & 7£ 8 000 mg-L~'
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AR BE KA TR 7 o R B K R 2.

*1 ZHWiRE

Table 1 ~ Experimental procedure

HEK K/ mg- L1

5 HRT/d i Z17 R/ d
(1= NH; -N CoD W3 L B17 A
I 300 ~400 450 ~ 550 2.5 1~1.5 1~24
I 500 ~ 600 600 ~ 800 1.2 2~3 25 ~62
I 600 ~ 700 800 ~ 1 000 1.2 3-~3.5 63 ~132
v 600 ~ 700 900 ~ 1200 1.4 3-~3.5 133 ~ 187
\Y 1000 ~1 200 1300 ~1 500 2.0 4~6 189 ~261
VI 2000 ~2 300 2700 ~3 100 3.8 9~11 262 ~320
F2 HEXIMER
Table 2 Information on primers
Fl b 514 5 HEEKTE /by ik
Sy 338F ACTCCTACGGGAGGCAGCAG
4
AMw 165 1DNA 806R GGACTACHVGGGTWTCTAAT 468 [15]
Amx809F GCCGTAAACGATGGGCACT
ANAMMOX & Amx1066R AACGTCTCACGACACGAGCTG 287 [16]

2 BRIt 7E 300 ~ 400 mg-L*l,ﬁﬁu HRT W 1.18 d[ & 2
(a)],PN XPYBER TR WA ELE 16 m*-h~' (&

2.1 R e B B I A BREt L E 3). FaZJ5 1 DN + ( PN-ANAMMOX ) T. 25 £ Pl 4%
e 1 m&,ﬁﬂ%*#'I%‘l&7kNH; -N e R 419 B & BE 1 , TNLR 1 TNRR 43 5 fa 2 7E 0. 35
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FETE 1.26 d, TNRR HJt & T 51.92% % 0.41
kge (m’+d) ~ FER MR SAANAE B BL T SE SR Y
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ANAMMOX B 152 A 175 5020, 76 56 IV B B a0 7k
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Fig. 2 Changes in influent nitrogen concentration, effluent nitrogen concentration, and TNRE
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Table 3 Microbial diversity index and abundance index

. EZARES R . FEERRK o
Shannon Simpson Sobs Ace Chao

DN_O 3.34 0.0220 782 894.93 919 0.9958

DN_1 4.41 0.0392 788 1030. 41 1013 0.9930

PN_1 3.82 0.038 5 625 770. 122 780 0.996 1

PN_2 4.33 0.0754 655 860. 259 890 0.9937
AMX_0 5.47 0.0615 1121 1160.9 1154 0.996 8
AMX_1 3.99 0.044 7 570 773.55 763 0.9932"
AMX_2 4.09 0.048 1 759 1007. 44 1018 . 0:..99,3 B IF
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Fig. 5 Changes in microbial"community distribution in phylum and family
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