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Nitrification Kkinetics and biofilm flora structure of
biofilters constructed with four types of biofillers

QI Yapeng, LIU Chao, XU Ailing, SONG Zhiwen”"
(School of Environmental and Municipal Engineering, Qingdao University of Technology, Qingdao 266525, China)

Abstract: CaCO; powder (TSG), polyethylene ring (PE), polyurethane sponge (PU) and
polypropylene carbonate sponge (PPC) were selected as biofillers to construct four biofilters
(R1~R4) respectively. The oxidation capacity and attached-growth biomass of the biofillers
were compared, while the nitrification performance, substrate consumption kinetics and bac-
terial community composition of the biofilters were analyzed. The results showed that the
average nitrite oxidation rate, average ammonia oxidation rate and attached-growth biomass
of PPC filler were higher than those of other fillers. Biofilter R1 demonstrated superior aver-
age nitrite oxidation rate and average ammonia oxidation rate compared to other biofilters,
while biofilter R3 demonstrated superior specific nitrite oxidation rate and specific ammonia
oxidation rate compared to other biofilters. The Monod model can preferably describe the re-
lationship between substrate concentration and degradation rate in different biofilters. The

maximum specific degradation rate (r,,.) of nitrite and ammonia in biofilter R3 was the
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highest, which was 8. 26 and 7. 21 mg/(L* « h) respectively. All the biofilm samples from
the four fillers harbor relatively complete denitrifying microbial systems. Among these, the
relative abundance of Nitrospira, Nitrosomonas and Nitrococcus related to nitrogen cycle in
PU biofilm samples was higher than other samples.

Key words: biofilter; biofiller; nitrification kinetics; bacterial community composition
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KPR | LR RUR (DR BB T 2R T . RIS R (TSG) 2 AWl M BihkZ —., &
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R1 5.53 13.23 0.97 1295 5.55X 1071
R2 7.46 16. 46 0. 99 2927 0
R3 8. 26 25. 67 0. 98 1590 0

R4 8. 02 21. 82 0.98 1842 1.11X10° 1
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4 Tt )08 2 WA R Eh M HU A h 263 H1 22800 R3 BY 7 TH (B K SNOR Flfz kK SAOR) ¥ %
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4 MEYIIRFEAR N o ZHEME R4 EYRREVEHER o SHEEH
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k. PUMA OTU s i % (674 PE 578 4.43  0.023  614.90 600.70 99,80
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HAbFEA . PU Ml PPC FEAS Shan-
non 550 M1 Chao 8 0% K, PE H:AX Shannon #8441 Chao #8 5f/)N, £ PU HEARYIE #E 7% F 5 JE K
KR, TTRE Y IES R3 BA RIS L MERE A A
2.5 EYEHAMEEEAK

A FhBURHE Y ARE A AN B TR 7% 1T RE AKOF- 2 U B0 UL IR 7, 4 v URE A 9 RERE A JLAG I 2] 28 2558
I, PE3ET ] E G EIEH T (Proteobacteria, 28. 86 % ~29. 07 %) . 425 1 |1 (Chloroflexi, 12. 38 %~
27. 06 %) HUFFE ] (Bacteroidota, 7. 21 % ~35. 38 %) AL ] (Actinobacteriota. 9. 33%~17. 72%).,

A Bl A W REREAS R AR I T 1 TG S BE A, HREARIAI 225/, PE BEAS R 4025 T | 1A G 2 3 v T
fbAREA, TSG BEA Hp 0T B T A AR X B8 i T IR AR . AT B 10 A 0 1 et A o 5 T R s 0
FFER T R A M M v i A AT LA RS S ANER 1 D) AR R K AL A& 1 BRI 5 B TR 1] nl i ok M A D 3R A il
WA KRR L, I = AP RSP R .

4 Fh A= W HECRE A v A4S I 3] Al AL MEE R 1] (Nitrospirota) » 2= W) E % AN AL BE 715 Nitrospirota %Y
A E AR, TSGLPE,PU HI PPC A ¥ I FE A H Nitrospirota AHXT 32 B 43 3l 4 0. 44 %, 0. 78 %
1.17% 1 1. 13% . PU il PPC AW EFEA H Nitrospirota AHXT 32 B 35 8 T HAb A W EREAR

4 b W R AR JLAG I 2] 290 2804 I8 , P AV 8 £ B ALEE norank _f_JG30-KF-CM45, Aquibacter .
IR B (Mycobacterium) Fl Ruegeria . WAL MR (Nitrosomonas) J& ¥ W AOB, BA &
TGRS ERER A T BE s i L BR 81 8 (Nitrococcus ) RE 5K WA R 5 5% 1k W A AR 6. PU #EA Nitro-
somonas M Nitrococcus WA FEREE (1. 39 %01 0. 68 %) ¥ T HAAEAS ., AOB Fl NOB #IA 4 2 T2 4% 11
USRS T AOA TR IREE i B 43041 U T E AT TR N 52 R, BT AOB A NOB [ 480 55 17 3 80U
B4 0. 3~0. 5 mg/L F10. 7~1. 8 mg/L™, KW ELAT 367K M P 14 22 FL235 b 520 B35 A5 AR B K A
TR A I — 2 R T A0k o8 R3 ELAT i B fL Ak i R R

RN AW EREALE AR R 52 B B R R &R AR 22 R 4328 HLAR O 2 BE A K I T B
T W X S Ty B A A A R AR A [V R P E A A
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S0l Bl Bacteroidota Wl rorank_f_A4b
[ ] Actinobacteriota 80 Il Ruegeria
- B 72 cscibacioria o [ | norankjiiRhod.ol.‘hermaceae
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