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Fig. 2 Device of process system
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Fig. 5 Inlet and outlet TP and its removal at
different reflux ratios
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Fig. 6 Veen diagram of biofilm sample

F 8 R . Shannon $5 A0 K, BEYE ZHEPERL S, Simpson F5EUE K, BETE Z R MERARCY,
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Shannon & %0 ¢ Bl 2% A= Wy W5 AE O A 40 R BE VK 2 FEME B R BN 2
(A/0);>A>(A/0),>(A/O),, Simpson 5§ EIHIE 73X — #i o (A/O), B i A 4 o A v 2 e fe Ik, X AT
g2 B T HEA(A/O), W5 K A ALY B & . BRI EE , I B2 R R B, 22k
TR 55 DA R AT AR TR o B SR IR, B0 N I A AR B R IR R AR . e, 2R U P B
IR 1w AT 25 4 980 T I AT A B R 2 A . R 4 SRR I SRR 55 R (coverage) TIT LLER
W, A REAS B BEAS 7 31 () B 55 RN 95%~96% , FREL T 4 K ZHREAE B, REUS AR I i S 45

(A/0)>(A/O)>A>(A/O);s
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Table 2 Sample diversity and abundance index statistics

FEA £ TR OTU ACE Chaol Shannon Simpson BRI %
A 4369 41 920.70 22 856.80 5.21 0.02 95
(A/O), 2 945 72 636.75 27 675.05 2.63 0.25 96
(A/O), 2765 27 145.44 13 244.00 4.22 0.07 96
(A/O), 4983 55977.55 26 508.83 5.50 0.02 95
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S AF AL BB TR, RS RV A o R v s AU R R A R A B T, RS 4 A Ak SN Y
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Fig. 8 Histogram of bacterial flora abundance of
each sample at phylum level
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TEHA A/O SRR Y E i, XL
R G%F COD BHA B m LR R I BR kL
HWFHA Acinetobacter™ . Pseudomonas ., Thiop-
seudomonas, FH:H LA Acinetobacter 4 M+ .
3 i

1) 100% X R G IR AR LI AL L, A
AT RGN COD, A . TN, TP LG
LR am, WSS T Wity by
Prife AR AR 6 15 7K Ab 3R i 7K 15 G W HE bR
#E) (DB 33/973-2015) —%ihiifi . L RGEHA
L= ORERIY /PR S i N = S S Y v AN
RS AR, B R AN A

2) A B 58 i AR AS B B 15 RO 95%~96%
RICT 4 R 2 AEMRYAER, RIETE
LAY T S R R T . AR A A
A A 1Y OTU 0 H i T HAFA 1Y OTU, A/O
. AMAEAME R AN D AERKES, &
FEE AR DIReAAEH o A [RRE 5 40 1 B 7
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Table 3 Nitrogen and phosphorus removal bacteria and

their abundances %

)i A (A/O), (A/Q), (A/O),
Nitrospira(tiift) 0 0 0.02 0.44
Nitrobacter(fift) 0 0 0 004
Nitrosomonas(t51k) 0 0 0.01  0.03
Nitrosospira(fiifk) 0 0 0 0.01
Rosebaccilus(JZHE1L) 003 0 097 0.9

Pseudomonas(SURHAL . ) 025 0.15 0.04 008
Halothiobaccilus(JZfi5fk) 03 0.01 0 0.01
Thiopseudomonas(FAiEft.. 2% 001 0 0.03 022

Cloacibaccilus(Zfiifk) 017 0 001 0

Acetanaerobacterium(Ji1k) 015 0 0 0

Anaerobacterium(FHAk) 0.1 0 0 0
Thiobaccilus(JZTEAL) 001 0 0.01 0.0l
Baccilus(SAAL) 0 0 0 00l
Acinetobacter(31) 043 691 13 055

& B R EBNHEFI KN (A/0),>(A/0),>A>(A/O),, 41 B HEE 1Y 2 REE i K E/NHESIMK IR S (A/O)>

A>(A/O),>(A/O);.

3)1E A0, LIBRIETEIT A EZ TR MR, NH-N SR TR AL S0, SR B TR 78 4 U &
TRk, AV R 7R A, TR RRERE T SRR B, NOJTE ML J
NN, B R & o A AL O A N T, BERR S AR W AR B A= DAt o 2 TR K B S
GURNHACTE  RORHAL T SR B AR A B R T BRI R T AR SRR E R R ) S

Ak #ERE
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Treatment of rural sewage with 4-stage tandem inclined plate biological filter
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Abstract The 4-stage tandem inclined plate biological filter was used as the main equipment treating rural
domestic sewage. The effect of the nitrification liquid reflux ratios on the treatment effect was studied. Then the
microscopic analysis of the A-(A/O),-(A/O),-(A/O), treatment system was conducted to deeply learn this
biological treatment process. The results show that at the optimal nitrate reflux ratio of 100%, the highest
pollutant removal rate occurred, the effluent concentrations of COD, NH,-N, TN, TP and SS were better than the
first-level standard of the Zhejiang province local standard Water Discharge Standards for Rural Domestic
Wastewater Treatment Facilities (DB 33/973-2015). The microbal composition and function analysis in the
different treatment tanks show that there were rich microorganisms in the tank, they mainly were Proteobacteria
and Bacteroides, including Nitrifying bacteria, Denitrifying bacteria and Phosphorus accumulating bacteria.
The bacterial composition of each biofilm sample was similar, but shows greater differences, which indicates
that different treatment tanks play different functions and roles in wastewater treatment. In addition, this system
was simple to operate without auxiliary chemicals, simultaneously, the operating cost mainly originated from the
electricity consumption cost of the aeration pump and nitrification liquid reflux pump, which indicates it has a
good application value.

Keywords - slant plate biological filter; polyurethane sponge packing; reflux ratio of nitrification liquid;

microbial community
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