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Fig. 1 Schematic diagram of IFFAS in the experiment
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Fig. 2

carrier in R, , R; and R, during the operation
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Fig. 3 Variation of polysaccharide, protein content and Q,./Q,, during the formation of biofilm
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Fig. 6 Influent and effluent concentration of COD
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Fig. 7 Influent and effluent concentration of NH, -N

and TN in different conditions
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Tab.1 Richness and o-diversity of microorganisms in

suspended sludge and biofilm in different reactors

A5 #AE4r Shannon Simpson  Chaol HE

=]

Bl om0 gm0 B R/
R,-C 33131 517 6.13 0. 04 570. 94 99. 64
R;-C 31 701 523 6.08 0. 04 592. 69 99. 60
R-C 34 051 467 5.41 0. 06 523.51 99.61
Ri-S 32513 520 5. 60 0.07 580. 40 99. 58
R,-S 33 280 480 5.72 0.06 543. 25 99. 58
R3-S 33 749 432 4.96 0.09 534. 66 99. 58
R,-S 32127 481 5.53 0. 06 565.67 99.58

T C AR MM ALY, S BRI,
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AHLs J5 2014 3% T 19 240 T8 22 0 P 20 AR X5 R B, 45
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Br b B I 4 00 D IR 0 52 AHLs S8 B 1 S8 0 3
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B0 A — L6 40 T 7 S g AR P gl IR
2.3.2 muAR%E NIKFI3Hr.4 H RN A
A 1 15 U R it R R 3 T A A B o o ) 0 3
B 144 A B 1] (Proteobacteria) A AR & 1]
(Bacteroidetes) ;85T AHLs 1) Ry, AW
FOAT BT e A9 L HC At B 10 i vh 1) o o ELAi 1k 488 e
W [T (Nitrospirae) 2B A%, 70 #r J5L B A] RE 2
AHLs XFUURT B 1189 52 100 LT A A BRE 7 1) 9 52
Ml .

ME KR 3E— 2 o BT A R M RS
B IIRETR H o3k 6 FhIERL, 73 845 R sk 2 o,
Ry R RBEE A S B & T R 10 R, o A
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e T R SR R A O HA B T 3K 6 i R T SC
it P AR AR A 5 i A AR AR AT 22 S 0 LA
8T A AR 4 £ 0 6 B A Ak TR Y R B A 8K
MR AHLs 2605 5 2 1 BE 6 3 Ak S il 1 1
MR RE ). H R P AL B I R, 5 AR (H
15 B W Al O EDAT A BT BT R i AHLs 26
F T L RE AR v A T B A A AR

TEJE K A — 2 B i (Zoogloea) [

P22 1 f 4 38 P 4 T L R iR COD A % 1 81
P BT AR T A NO, -N fE BT
Z A B VR R L 9% R B A A5 B A
B T I R R, Ry (R, BFI5RAPNH
B9 8. 83%.4.19%.7. 72%.19. 36%. 1F
R, Ry VR, AW b iy & & 20 518 3. 18%.,
4.15%.16.90%. UtBAE I AHLs XF 3 i 5 (14 A&
AR A 1 S 33X 25 T i 1 A SRR 4 1

Ty he B AT G, 13X R — H 80N 2 T8 B IR XA Ry Y SR A 8 e 0 1 T A
k2 HOKF ok AR B
Tab.2 The proportions of functional microorganisms in the orders

e/ Y%

HH R B 0 2 :
R,-C R;-C R,-C R,-S R;-S R;3-S R,-S
Nitrospirales (17 A 4. 94 8. 24 5.45 1.72 2.37 1.21 2.40
Nitrosomonadales ?‘F - 1.38 1.37 1. 28 0.92 1. 17 0.49 0.73
Sphingobacteriales 9.01 6.79 5.79 6.33 7.39 6.01 7.70
Rhodocyclales TR 48R Ak TR 4.26 5. 40 17. 96 8.76 5.17 20. 43 10. 07
Rhizobiales 3. 66 2.70 1.70 3.01 3.11 1. 40 1.42
Rhodobacterales SR AL T 7.11 5.19 2.91 5.35 7.717 2. 66 3.08
Sphingomonadales -5 g Ak 1. 00 2.09 0.72 0. 26 0.29 0.17 0. 30
Frankiales 1.21 0.97 0. 64 0.98 0.69 0.49 0.58

Burkholderiales RS IR 24. 84 19. 45 18.08 29,77 32.93 23.18 26.31

Myzococcales 0.76 1.75 3.76 2.11 0.78 4. 00 2.40

Xanthomonadales - 6.68 6.79 6. 06 6.25 7.45 4. 24 11. 35

Flavobacteriales R 3.17 12.73 15. 94 12. 20 3.09 18.43 16. 98
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Research on effects of N-acyl-homoserine-lactones (AHLs)
signal molecules on IFFAS technology

XU Jiawei, LIU Tao®

( School of Environmental Science and Technology. Dalian University of Technology. Dalian 116024, China )

Abstract: The hydrophilicity and electrophilicity of the carrier were enhanced by adding
polyquaternium-10 to the conventional carrier material (polyethylene) to promote the growth of
microorganisms on the carrier surface. The properties of biofilm and microbial structure were changed
by adding N-acyl-homoserine-lactones (AHLs) signal molecules into the reactors. The experimental
results show that the growth rate of biofilm on the surface of the modified carriers is higher than that
of the conventional carriers, and the attached biomass increases after biofilm growing mature. The
protein and polysaccharide contents in the biofilm of the modified carriers under the effects of AHLs
can reach a higher level. During the experiment, the COD removal performance of the reactor with
carrier is better than that of activated sludge reactor. The ammonium and total nitrogen removal
performance of the reactor with modified carrier and AHLs is the best, which can reach to 94. 8% and
65. 3% respectively. The effluent quality of the reactor with modified carrier and AHLs is higher than
that of other reactors throughout the experiment. Besides, the microbial community analysis shows
that AHLSs can improve the relative abundance of denitrifying bacteria Zoogloea known as a quorum

sensing bacteria in the reactor.

Key words: signal molecules; quorum sensing; IFFAS; denitrification





