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Comparison of performance and optimizing process for two typical filter medias
of ANAMMOX biofilters
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Abstract: To promote the engineering applications of anaerobic ammonium oxidation (ANAMMOX) for sewage
treatment, nitrogen removal rate and key operational parameters were studied in two typical filters with ceramsite
or volcanic rock as filter media were studied. The obtained results showed that the anammox biofim in both
biofilters was successfully cultivated after 10 days of inoculation. Filter media and backwash both played
important role in achieving stable anammox in biofilter. At low filtration velocity, in both biofilter, not only
nitrogen removal rate was almost similar, but also water backwash and long backwash cycle were optimal.
However, at high filtration velocity, volcanic rock biofilter was more easily blocked up than ceramsite biofilter.
The effective depth of filter layer in volcanic rock biofilter was also thinner than that in ceramsite biofilter.
Besides, air+water backwash style was optimal, backwash cycle should be shortened and backwash time should be
prolonged. Filtration velocity in both biofilters should be controlled lower than 2 m « h™'. The highest nitrogen
removal loading rate in volcanic rock biofilter and ceramsite biofilter were 3.81 kg + m>+d™ and 3.56
kg m2«d? respectively.
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Fig.1 Schematic diagram of biofilter process
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Table 1 Main characteristics of filter material
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Table 2 Characteristics of influent

SgE| JiE/mg - L SF5ti/mg « L
SCOD¢; 20.58~42.53 26.71
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Fig.2 Variations of NHZ and NO, concentrations during
start-up stage in AN-biofilter with ceramic and volcanic as
filter media
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Fig.4 Variations of NHZ-N and NO,-N concentrations in
different filter layer level of AN-biofilter with ceramic and
volcanic as filter media under different filtration velocity
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Fig.5 Scanning electron micrographs of biofilm on the surface of ceramic and volcanic as filter media

(a) bar length: 500 pum; (b) bar length: 50 pum; (c) bar length: 10 um
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Table 3 Variations of nitrogen removal loading rates after backwashing with different backwash style and strength

under different filtration velocity in AN-biofilter with ceramic and volcanic as filter media

- SR SRR RTEESE 24 h JE A WA 0 17
) SR R o Ay e X AEB B IR R
m e bt 7x SORBREE SRRERT  KVRERIE KPRRERT w; /\SJ\ kg gt
ILem?es?  /min  /LemZes  Jmin kgem?2ed?  fkgem?ed?
P tor 1 K — — 13.8 2 1.08 0.98 0.1
K — — 14.2 1 1.09 1.06 0.03
15 K — — 10.6 3 2.27 2.22 0.05
K — — 13.4 3 1.95 1.82 0.13
A4k 70.8 1 14.2 3 2.28 1.90 0.38
2 K — — 10.6 3 1.92 1.73 0.19
K — — 12.4 3 1.34 1.46 —
47K 70.8 1 14.2 3 1.72 1.58 0.14
kil 1 K — — 12.7 2 1.06 1.03 0.03
K — — 14.2 1 1.08 1.06 0.02
15 K — — 9.2 3 2.34 2.31 0.03
K — — 12.4 3 2.04 2.04 0
KK 70.8 3 14.2 3 2.41 2.03 0.38
2 K — — 12.4 3 2.15 2.14 0.01
KK 70.8 2 14.2 3 2.03 1.25 0.78
A4k 70.8 2 14.2 3 2.29 2.17 0.12
W —FR T,

R4 FBRAMALEREFAEIERERFM THRER KSR, KOWEEE. BEME
Table 4 Optimal backwash style, cycle, strength and time of backwashing under different filtration velocity in

AN-biofilter with ceramic and volcanic as filter media

K ament O RAVENIG R — SRR — —
AEREEIL am 2 et AR/ minT AKEREE/L e m2 e s KN E)/min
Wi FiL 05 25 K — — 14.2 1
1 20 K 14.2 1
15 15 AR e 70.8 1 14.2 3
2 7 AR e 70.8 1 14.2 3
KA 0.5 22 K — — 14.2 1
1 15 K — — 14.2 1
15 10 Kl 70.8 1 14.2 3
2 7 Kl 70.8 2 21.2 3

W —RRTk.
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PRAGSAMRR, 10 d J5 AP S oL iz e 5 .
7K NO2-N:NH =N Z5°4 1.3 B, k1L R s e
JEMXT NHZ-N. NO,-N Fil TN 225343 Bk 97%.
99%7H1 72%.

(2) RIETEFZAF T K Ll 25 8 A0 e ki 8 vtk
RAR AN IR (HESIEEFZGT,
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% 7R 5% 1R A7 A B o FORERT K 1L S Rtk 1 e A 2
B 47 77 B i 20 Wl ATk 3.56 kg e mP e d7t A 3.81
kgem?=ed?l,

(3) JERLXS PREA A AL PE P ALY AT B
Mo KLl PRI A P 2 A K T IR AL P 365
B R A R 1 B A KTkl R T, FLBR A AR
XD . KA IE AR EPS & &3
THaRLpER) o

(4) e Rl KA & S A i AR e 847 1)
FCEEIAAT,  JRERLAT R TR 25 PR AR B A b e P
PR o ARUERE AT, Kl 25 eIt RN B s i
MBI T AR F, PP, EoRA R
MoK EIEEAME T, KL S i LRk
W 53, Rt E R AOKBCE kb7, A
ARG R I R S e TR]
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