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Abstract [ Objective ]|  This paper explores the path and effect of in-situ capacity upgrading of wastewater treatment plants
(WWTPs), and resolves the increasingly prominent contradiction between land acquisition difficulties for the upgrading and
reconstruction of WWTPs and urban land use shortage under the background where urban construction has shifted from extensive
development to refined operation. [ Methods]  An effect tracking study was conducted on the Phase II project of a WWTP in southern
China that adopted a moving bed biofilm reactor (MBBR). The implementation path of the reconstruction, the operating effect of the
system, and the microflora structure were analyzed. Additionally, a small-scale test was carried out to investigate the maximum
nitrification performance of the suspended carrier biofilm. [ Results] The reconstruction adopted the method of " relocating functional
units and filling gaps". The volume of the aerobic zone was reduced by 20%, and the hydraulic retention time ( HRT) after
reconstruction was only 66. 07% of that of the activated sludge process in the same WWTP. After the reconstruction, the treated water
volume increased by 76% compared with that before reconstruction, and the effluent quality was stably better than the designed

discharge standard. The system achieved efficient and stable ammonia nitrogen removal, which was basically completed in the MBBR
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zone. The suspended carriers played a major role in nitrification, with a nitrification contribution rate of 59. 92%. The biofilm on the
carriers was uniformly and densely attached. The relative abundance of Nitrospira, a dominant nitrifying bacteria genus, in the biofilm
was 7.98% , which was 7. 58 times that in the activated sludge. [ Conclusion] This project achieves a significant improvement in

nitrification capacity through MBBR " inlaid" reconstruction. It effectively solves the problems of high pressure to meet effluent
standards under long-term overcapacity operation of WWTPs and land shortage for capacity expansion and reconstruction, ensuring the

stable operation of the system up to standards. It provides technical reference for quality and efficiency improvement of similar WWTPs

facing difficulties in expansion.

Keywords moving bed biofilm reactor ( MBBR)
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Fig. 1 Process Flow after Reconstruction
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FEPE T HERObR

(2) A A B i i ik MBBR 1.7, 78 i HRT
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STTHLRILF] 99. 46% . #57 WA BT B Rk
HKBUEOL T K = &K 53] 5. 55 mg/L, A5 H
K] MBBR i B4 b 2 A A

(3) B IR B A Y AL T 0 W R
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SR [ s 26 P R A7 s AL o s 1) s 2, S IRl 2E
T A SR AR I & A 3L T Tl BE

AT H R R E A T 25 TR A 8, (H
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