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Setup and Mlcroblal Commumty Analy51s of ANAMMOX System for Landﬁll
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ZHAOQ Qing' ; LIU Meng ying', LU Hui’}'7, LIANC _]un -yu', DIAQ Xlré—xmg ) ZHANG Xin’, MENG. Liao’
(1Sthool of | Civil Englneerlng, Guangzhohr Unlversr!y, Guangzhou 510006, CPllna 2. School of EnVlronmental Scienéé and
Englgeerlqg, Sun Yat-sen Umverqlty, Guangzhot 510275, Chma 3 Shenzhen Research Inbtltute of Sun. Yat-sen University, Shenzhen
518057 Chlna . Shenzhen Lisai Development Co. , Ltd = Shenzhen 518029, China; 5. School of Civil and Architecture
Engmeenn.g, Heilongjiang Institute of Technology, Harbin 150()50 China; 6. Shenzhen Xiaping Municipal Solid Waste Landfill Site,
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Abstract: In order to upgrade the current shortcut nitrification and denitrification process for landfill leachate treatment and to stimulate
nitrification-denitrification coupled with anaerobic ammonia oxidation (ANAMMOX) at a landfill, an ANAMMOX process was started
using an up-flow anaerobic sludge bed (UASB) reactor seeded with nitrification and denitrification sludge. The performances of the
reactor were investigated, including the nitrogen loading and nitrogen removal rates. Moreover, Illumina Miseq sequencing was
conducted to analyze the microbial community dynamics under long-term operation on a molecular level. The results showed that the
ANAMMOX reactor was successfully started in 149 days. The total nitrogen loading rate reached 4 000. 00 mg- (L-d) ~", and the total
nitrogen removal rate reached 3 885.76 mg- (L-d) ™' after stable operation. The average ammonium and nitrite removal efficiencies
were more than 95% . In 250 days, the Planctomycetes in the reactor experienced rapid growth, and its abundance reached 54. 94% .
The abundance of Candidatus Kuenenia reached 49. 66% . The upgrading process of landfill leachate treatment by coupling ANAMMOX
based on short-cut nitrification and denitrification was confirmed to be feasible.

Key words : anaerobic ammonia oxidation (ANAMMOX)) ; landfill leachate; UASB reactor; microbial community structure; 16S rRNA
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T RGP TE b DR R R L A2 10 S A S
BEE HRT B2 W7 46 50, IR S 2 S A 0T i 2 11 o1 ik
AR B BT WIER & 48 HRT 14
s L SR ARG L Y/ PN Y N

55203 d BRSOV A5 AY HRT #1815 3 h, DLk
RARGMEEAL. B, G000 MR RS 5% i
WA, REBRRILE] 80% LA L. Bfid S i 4k &1z
17, R G0 0 #FK S A 25 B4 48 5 3104 000. 00
mg- (Led) ™", AT EIIBUE R IFOK I Rk B,
MR ¥ & B 6 ik %) 3 885,76 mg- (Led) 7,
NH," -NFINO, -N iy ~F- 34 25 B R 43K 51 95% L) L.
ARG AR B HLRE.

2.3 RGPRUEYIBEIE S
2.3.1 ARG YIREE Z R AR

ARSI P g UG 5 PR AR 2 SR AR B A I B
WIWI(50 d) 5 farf e a7 (250 d) BT R 4,
o ZREVES BT A BN 1 R, o RS
H Chaol FEEUFN OTUs FE R FeMF B I -F 1 JEE 10 6
SRR, FEEE R R R 58 3h
WML, RS8R N 391 Chaol 454K
H1 OTUs oAy fir N R, T LB 25 S5 07 £ 97 far 9 S 17
P, BRI RIS BUR B3 Simpson $5 £
Shannon F5 4052 FE M H W Fh B BRI FR 5
FERSEm, AT SR RAE R A 2. BRI



9 1

AR 26 - 5 SRR A A SR A ) B 38 05 U R DR SR A S A A PR R e R i S S E O RV AT

4199

T, U Simpson #8 #E K 5 1M Shannon $§ $50H &
R RS B2 2 R B, fh 3 1 BRI IL, 250 d
B A i Shannon 48 B8 /)N, Simpson 8 £t [7] 25
o/, BITE R G RRE is T e 1, 15 IR RER S5 2
HVERRAR, DUFATRTE L3 K.
F1 HRNa SHEESH
Table 1 The o diversity index of microbial

communities in the samples

= OTUs Chaol #§%k Simpson F8%0  Shannon 3545k

50 d 653 932 0.90 4.47

250 d 518 741 0.78 3. 66
2.3.2  TRAEWIREIET KA o b

X FE A AT IR B0 br, PRIEAS [R] I 4
RGP RUEYIREE H GO, SEiT 4RIk 2. 1
JA BRI A58 4 A SOV SR 3, R GE R U E P
TEATT R A LR . REMEIET KR |
FE AT F % @ [ ( Planctomycetes ) | 78 HZ Jaf [
( Proteobacteria) . % ] ( Chlorobi) | . éi?—%é ]
(Chloroflexi ) FIHUFT & ] ( Baeteroidét.es) & ,".‘ Horp B

RN AN TR ] ) )
(REEFUFFRRT 2R EVY) g

AR, W DA UL 2 12 (TR DY Sl
SEEAT, TR RIS, 45250 8 i
FE TR 54 94% 6 RIS IV 25 1 2 EURINE it e )

P 3 05T UL, 5 B AL

— 5. R R E T 1K LB TSI B TSR
BT AT EBE AR S 250 d BEEES 50 d i
B, SR TR S S W FEE A K.
ST T T2 B 0 AN 30. 51% /0 3] 10. 87% . W] I
ERGASE KRR E BT /T, MRS
gk T RER, REAEMFRRR T EE.
2.3.3  JBAEHOCHITE DT SR K S5 R

R T RO g PN R S B A AT TR A3 AT

E 16S rRNA a5 0 )3 T A5 i B > b, Pkt iy
RGN AR ) F 2R @ AT 4T X (£ 3).
A S A B R G 50 4 LAY I N e 38 4T i
e, RGP A Y RE R BB AT IR A AL AN A
SASAL AT | 2 A LA TR (AOB ) A AU A Ak 4 TR
(NOB) , 3XIESE TR R 402 — 1 [l i HAT TR A
250 . AL ZE A A RS
F2BEMEENETERE (1K)

Table 2 Abundance of microbial community at phylum level

ST AR/ % o HEXT B %
50d 250d 50d  250d
Planctomycetes 2.50 54.94| Firmicutes 0.12 0.07
Proteobacteria 9.31 6.52||0D1 18.77 1.28
Bacteroidetes 7.82  2.12||Spirochaetes 0.03 <0.01
Chlorobi 30.51 10. 87|| Verrucomicrobia 0.41 0.07
Chloroflexi 18.88 17.67||WWEL 0.00 <0.01
Parvarchaeota 7.18  0.00|| Thermi 0. 16 0.49
Acidobacteria 0.97 0. 66| others il 192.._ s
Armatimonadetes .43 0.17 =7 L

1245 50/ A9 250) d I, DR S S P PRI A %
EHES N 19796 H 49, T0% . 163247y, FERR
FALHF R A 4 TR R R AR A %
AR B BREIK b o AT D R R o2
%%%@ﬁ?&hM@%@%ﬁ%ﬁ&?%ﬁ,ﬁ
PR 48, 4 Ao B o B S L v 0 i G 7, e 75
AOB FR{ERE T HF AL T 5%, L, AOB [ Y
FIGHERE T 0.27% (4550 d) 55 H 0. 03% (45 250
d). 1fii NOB HJB7ESS 250 d BYAEXTF AN 0. 01%
AR, BAHEKIAR RS, th TS T LATE
PRGN R R4 B BE TR A ML) % A IR Ak
B, PR A TR T AR S R ok AR,
0.37% (4550 d)#% 0. 88% (55250 d) , {LA /Mg
T 3R 0 AT BEJE A S — i SR A Ak 4 T An
Diaphorobacter J& , 7] LAIHFESUN #i 5k B8 AV A 4L,
TR E R E L R G A RE S

R3 REEXHBEMEEFIBREXFEE(BKTE)

Table 3 Sequences and abundance of nitrogen removal related to the microbial community in sludge at genera level

— FEFVEC (ST ERE/ % )
50 d 250 d

Candidatus Kuenenia (R85 AALHE ) 1189(1.97) 30 012(49. 66)
Candidatus Jettenia (B & EALHEE) 1(<0.01) 21(0.03)
Candidatus Brocadia( KRB ZAAHE ) 1(<0.01) 1( <0.01)
Rubrivivax ( JAEIL TR ) 145(0.24) 504(0.73)
Hylemonella( JHSIL &) 33(0.05) 59(0.09)
Diaphorobacter ( A5 AL B & ) 44(0.07) 37(0.05)
Pseudomonas (LA ALTHE ) 5(0.01) 6(0.01)
Nitrosomonas( AOB T# J& ) 161(0.27) 19(0.03)
Nitrospira( NOB & ) 36(0.06) 2( <0.01)

HEiFss IR A B S its 5 s> s Candidatus  Kuenenia . Candidatus  Jettenia  Fl

BT EERET]. AREPEEE AN T

Candidatus Brocadia J&%55. B3 745 W) 01 faf $2 55 A
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