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Application of Five-stage Bardenpho/Biological Filter in Upgrading and
Reconstruction of Oxidation Ditch Process
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China; 2. Sino French Environmental Service of Chongzhou Co. Ltd., Chengdu 611230, China)
Abstract: The treatment scale of a wastewater treatment plant (WWTP) in Chengdu is 4x10* m*/d,

and the discharge standard needs to be upgraded from the first level A standard to Water Pollutant
Discharge Standard for Minjiang River and Tuojiang River Basin in Sichuan Province (DB 51/2311-2016,
quasi-IV surface water limit). The problems existing in the original process were analyzed, which included
insufficient nitrogen removal capacity, large amount of carbon source dosage, uneven flow rate of the
oxidation ditch and easy deposition of the sludge. The upgrading project transformed the original A*/C
oxidation ditch process into a five-stage Bardenpho process in situ, and an advanced treatment process
consisting of a high efficient sedimentation tank and a decarburization biological filter was newly-built.
After the reconstruction, the effluent quality is better than that of the quasi-IV surface water limit. The
total investment of the upgrading and reconstruction project is 10.012 24 million yuan, and the operating

cost is 0.404 yuan/m’.
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Fig.1 Process flow chart before upgrading
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Tab.l Design and actual influent and effluent quality before upgrading
e COoD BOD, NH,-N TN TP SS
— 2 A HERPRHE ((mg - L") <50 <10 <5(8) <15 <0.5 <10
IR YT JETLHEA PR AE /(mg - L") <30 <6 <1.5(3) <10 <0.3 <10
Wit K (mg- L) <250 <100 <30 <35 <2.0 <170
SRR (mg- L) 72 ~366(168.7) | 36 ~187(85) | 8 ~36(21.4) | 15~45(29.5) | 0.9~ 1.4(1.1) |59~ 117(82)
JBRH K (mg- L) 18 ~39(29.1) 6~8(69) | 03~5(32) | 3~15(12.3) | 0.1~0.5(0.3) | 5~10(7.3)
— R ABRUEIBFR % 100 100 100 100 100 100
UYL YETLARMEIRBR 34/ % 50 8.4 33.3 17 20 100
15 Q) 1 L R % 83 92 82 57 73 91
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Fig.2 Process flow chart after upgrading
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Fig.3 Schematic diagram of transformation of oxidation
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Fig.4 Schematic diagram of high efficient sedimentation
tank
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Tab.2 Actual influent and effluent quality after upgrading

gt H COD BOD, NH,-N TN TP SS
PR SEFRE K (mg - L) 102 ~270(173.9) |50 ~ 100(61.8)| 16 ~30(24) |20 ~37(27.3)| 1.0 ~3.6(2.3) |26 ~ 94(54.6)
AN (g 1) 87.4 ~ 240.7 437~864 | 183~285 | 20.0~294 14~25 247~ 87.4
(168.7) (59.9) (22.9) (27.2) (2.1) (53.1)
UMK (mg- L) [16.7 ~36.4(22.3) 5.2~ 11.2(7.1)]0.09 ~ 2.3(0.9)|3.3 ~ 8.1(7.4)| 0.1 ~ 0.9(0.4) |10 ~ 17(13.7)
RATEN K (mg - L) | 14.2 ~29.8(20.3) |5.1 ~ 10.5(7.1)]0.09 ~ 2.2(0.9)[3.3 ~ 7.2(6.9)|0.06 ~ 0.3(0.1) | 8 ~ 13(7.4)
AW K (mg - 1) 10~18(12.6) | 2~5.5(3.2) [0.05~2.3(0.5)[3.0~7.9(6.2)|0.06 ~0.2(0.1) | 4 ~4.5(4.3)
WYL JETThRUE B bR %% 100 100 100 100 100 100
15 YW T34 J3 R 2 % 91 94 98 77 97 91
AL BE L RT5 S o E/% 89.7 90.0 93.4 93.8 79.0 79.2
TR EE A B KB 05 4o ) i L/ % 73 6.7 1.8 5.9 13.6 17.8
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Tab.3 Wastewater treatment cost after upgrading

and reconstruction

wH | wkme | owm |
Ot-m?)
PAC 0.04 kg/m’ 2.4 Ji/kg 0.11
FAESFPAM|  0.013 kg/m® 8 Ji/kg 0.003 2
FH 2 PAM 11 Ji/kg 0.005 0
LR 0.07 kg/m® 3.5 Jt/kg 0.053
PFS 0.01 kg/m’ 2.2 Jt/kg 0.017
H, 0.29 kW+-h/m* | 0.62 JG/(kW-h) | 0.18
15 0.67 kg/m® 0.054 Jt/kg 0.036
Gt 0.404
6 %t
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