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Retrofit Design of CASS Process to A’O+MBR+Sulfur Autotrophic

Denitrification Filter (SADF)
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Tianjin 300220, China)

Abstract: A municipal wastewater treatment plant (WWTP) with a design capacity of 3x10* m*/d,
located in an economic and technological development zone within the Wei River basin of Hebei
Province, was originally equipped with a cyclic activated sludge system (CASS). To comply with the
upgraded discharge standards, the effluent quality was required to meet the quasi-class IV criteria
stipulated in the Environmental Quality Standards for Surface Water (GB 3838-2002), with a particularly
stringent total nitrogen (TN) limit of <10 mg/L.. Given that the influent was predominantly domestic
sewage and was subject to considerable quality fluctuations, the retrofit strategy was systematically
devised by taking into full account the limited site availability, construction phasing, and existing
hydraulic profile continuity. The implemented modifications included raising the effective water depth of
the existing biological reactors, and compactly utilizing the redundant space between the two CASS units
for the construction of a new integrated membrane equipment room. Through in-situ renovation techniques
that permitted continuous WWTP operation during the conversion period, the original CASS process was
successfully retrofitted to an A0 + MBR process, supplemented by a newly added sulfur autotrophic
denitrification filter (SADF) for enhanced nitrogen removal. Since stable operation began in June 2024, all

effluent quality indicators have consistently met the prescribed discharge requirements. The total
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investment for the upgrading and retrofit project amounted to approximately 96.173 6 million CNY, with

an operating cost of 1.15 CNY/m®.
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K. SR, TRBRIEAE U, A3 2 e 5 e
et o B )RR T U Vi 4 it 25 48 R ST R 9xH=10. 0
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R2 iSIKAIE]T 2024 F£ 6 H—2025F 5 ARYSEER A i kKR mg/L
TH COD SS NH,-N TN TP

K K HEIK 7K K Hi7K K oK K K
202446 J 281.44 23.22 122.83 6.23 36.03 0.77 46.16 7.53 427 0.07
202447 A 300.16 14.84 115.35 5.37 27.27 0.77 48.21 7.18 4.43 0.09
202448 207.74 11.63 121.64 5.42 37.45 0.58 46.43 8.04 4.15 0.11
20244F9 A 244.50 14.89 131.20 6.08 38.12 0.74 43.31 7.34 4.78 0.13
2024410 300.16 13.95 125.17 5.33 37.67 0.73 53.22 7.50 5.31 0.12
2024411 A 350.96 12.35 125.32 5.95 37.99 0.73 55.63 7.70 6.10 0.10
2024412 A 242.62 16.27 153.24 5.81 38.22 0.78 57.58 7.8 6.33 0.13
20254E1 H 198.22 12.43 108.72 6.12 42.90 0.81 52.86 7.67 4.94 0.15
202542 A 298.89 14.09 133.51 6.53 46.70 0.79 51.79 7.82 5.28 0.11
202543 H 356.84 13.46 142.32 5.54 42.72 0.78 46.98 7.71 3.89 0.13
202544 A 290.34 13.58 126.11 5.83 42.90 0.78 48.70 7.79 432 0.13
202545 H 260.58 12.87 125.49 6.11 36.03 0.78 47.75 7.86 5.05 0.17

6 2kiE 40(16) : 65-70.
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AETEZAET KA TR A 4 R de g 18 2 (%
JK BB o AR v ) (GB 3838—2002) Hh i IV 25 Hr 1
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5%,

S HR
[ 1] S, A%, 8, 55 . AAO+MBR T. A 7E i brife
V5K A M R R (T]. A E A K HEK , 2024,

[2] ®fTle, ThR, Befd, 45 . AAO KR A T 284 MBR
TR BT & (1], ok AR, 2022, 41(3)
26-31, 62.

EE %, 0, % AAO+MBR T 24 TIR4LTS
AGEFHER TRZEGINTE)]. Kb A, 2025, 51
(5): 147-151.

R, B #g3h . 157K) CASS T80 Bardenpho
TR RY Ak (1], EZKHIK, 2023, 39
(12): 85-89.

IO, RR RS S B H IR R AR AL B R OBk
B AFELT]. HEERE, 2016, 37(8): 3094-3100.

[3]

(4]

(5]

EHEB AN B HIE(1993— ), 5, HARARE A, i+,
TR, 2R R A T A3 TAE
E-mail:542417368@qq.com
Yr#E B H#5:2025-06-24
& B B#A :2025-08-20
(%l LG TR)

« 08 -



