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Application of A/O, High Efficiency Sedimentation Tank, Denitrification
Deep-bed Filter Process in Upgrading and Expansion of WWTP

LI Cai-fang, YANG Dan, WANG Zhi-gang
(CGGC China Gezhouba Group Water Operation Co. Lid., Wuhan 430000, China)

Abstract; The original design capacity of Muyu WWTP is 10 000 m’/d, with the effluent dis-
charge standard of the first level B in Discharge Standard of Pollutants for Municipal Wastewater Treatment
Plant (GB 18918 —=2002). Currently, it is required to expand the capacity to 50 000 m’/d, and at the
same time, the effluent should meet new standard of level sub-1V in Environmental Quality Standards for
Surface Water (GB 3838 —2002). Considering the construction period, investment and operation cost,
footprint, operation management and other factors, the combined process of multi-stage anoxic/oxic, high
efficiency sedimentation tank, denitrification deep-bed filter was adopted. One year’ s operation data
showed that when the actual influent quality was no more than the designed value, dosing aluminum salts
at the front of high efficiency sedimentation tank, glucose in the anoxic tank and sodium acetate at the
front of deep-bed filter, the effluent could meet the new standard. Compared with MBR technology, the
direct operation cost can be reduced by 0.20 yuan/m’ ( excluding membrane depreciation expense ).
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Tab. 1 Influent and effluent quality from Jan.2014 to Jun.

2016 mg - L'

g g | R | RS | SRR | ST

i KK E | koK | kKR | kok R
COD 360 60 149 22 ~35

60 ~ 65
BOD 180 20 . 13 ~17
5 )

SS 300 20 259 7.6 ~15
NH, - N 40 8(15) 32 12 ~15
= 55 20 47 25 ~28

1P 7 1 42 |1.5~2.4
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Tab.2 Design influent and effluent quality for upgrading

and expansion project

—— —
J A (lfnjf‘iﬂ(l/) (n IgﬂHLﬂ(l/) BB %
COD 360 30 91.7
BOD, 180 6 9.7
SS 300 5 98.3
NH, - N 40 1.5(2.5) 9.3
™ 55 12(15) 78.2
TP 7 0.3 95.7
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Fig.1 Flow chart of wastewater treatment process
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Fig.2  Flow chart of sludge treatment process
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Tab.3  Actual influent and effluent quality after upgrading and expansion mg - L™
COD BOD; NH, -N SS TN TP

B I )t PRV e PR o PRI g PRPRE i e AT
2017 45 H 336 | 82.3 [14.2(119.0{ 1.50 |2.01(37.9| 7.9 |4.70|341 | 12.1 5.2 |50.8]26.5 |9.7 |5.79| 2.93 (0.19
2017 46 H (264 |58.1(9.7|91.0(2.80 |1.87[26.1| 1.48 |1.12|270| 14.0 |5.5(33.9] 15.4 |4.49|3.93| 1.42 (0.29
2017 47 H 316 | 44.0 |14.3]110.0| 2.40 [1.91|36.1| 0.81 |0.66|360 | 11.4 |3.7 |47.3] 26.3 |11.6/4.73| 2.17 |0.25
2017 428 H [207 | 38.4 [15.4]68.3 | 1.80 |1.89(28.4( 0.99 |0.27|224| 9.2 [2.4|36.8]20.2 |12.1)3.79| 1.96 [0.34
2017 29 H (236 | 63.8 [15.6]80.2(2.50 |1.69(41.7| 1.90 |1.80|228 | 4.5 |5.4|49.1| 31.1 |12.44.71| 2.15 (0.28
2017 4510 A |277 | 82.0 |20.1/94.2 | 1.76 |1.95|33.2| 0.90 |0.71|365 | 3.7 |3.2|43.4|26.4 |10.5/4.18| 1.25 1(0.10
2017 411 A | 371 | 54.9 |11.4(144.5| 2.56 [2.01|35.9| 0.27 |0.28|551 | 6.0 |4.049.1| 19.7 |7.9|5.09| 1.39 |0.13
2017 4F 12 H | 424 | 64.6 9.7 |153.1| 1.70 |1.93]41.5| 0.43 |0.22|566 | 4.9 |3.255.0{ 16.5 |7.2(7.23| 1.49 |0.09
2018 41 H (359 | 48.6 (11.8]129.2]2.20 |1.92(34.6/ 0.32 |0.21|284 | 9.2 [2.2|47.4| 13.4 |8.3|5.96| 0.97 [0.04
2018 42 H 252 52.1(13.0/95.8 | 1.68 [1.99(35.1] 0.06 |0.10/187 | 2.9 |1.9 |43.1] 16.6 |11.1|4.84| 1.40 |0.05
2018 4F3 H [316| 65.6 (10.9(120.1| 2.56 |1.88(33.8| 0.38 |0.22|242| 2.6 [1.7 |45.7| 14.5 9.4 |6.01| 1.74 (0.06
2018 44 H 352 62.3 |11.4]130.2| 1.95 [1.86|35.5] 0.41 |0.23|283 | 3.7 |1.8 |47.8]/13.2 |7.0|6.12| 1.55 0.05
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K COD A, J5L R G M it R 46 /KR & 5 iF AR
JERLFRS , B 7K COD 205 % 9 ~20 mg/L,
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JE AL % 3R 55 e 1 2 AR UL (2% 1E 3148
S N AERFANAS ), N 2 & e U HLER <,
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PEMFEIK = G B0, 73 BT 2 ol TR TR R B T A 1T 45
T i ) SRR
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15 mg/L /Ay, IR MEIV 28 SS 2 5 me/L, 3 il =
ROTUVEMIFAEA AL 50 m BR R gk, 2 TR K g
Mt g s K SS ATREIRT 5 mg/L,

@ TN, TN 1 EBRIRSEZ BaEA ., BT
Ji ZR G ik SRt A5 B IR TR AT B L PN [0 97 2 R A i /)
SRR, A% SR T K TN O 55 mg/L I, S AR 1R
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K 4.3 x10° m’/d B8R, TEBL AR AR R, 5 B8
IFIE] A 21.76 b, iE ATRPRIE MR G 7K TN FIES E 72
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