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Abstract;  Due to the improvement of discharge standards and the increase of sewage quantity,
the effluent quality of a WWTP in Zhuhai was raised from the first class B standard of Discharge Standard
of Pollutants for Municipal Wastewater Treatment Plant ( GB 18918 —2002) to the stricter value between
the first class A standard of Discharge Standard of Pollutants for Municipal Wastewater Treatment Plant
(GB 18918 —2002) and the Guangdong Provincial local standard of Discharge Limits of Water Pollutants
(DB 44/26 —=2001). The design scale was expanded from 3 x 10* m’/d to 8 x 10* m*/d. The original
treatment process of the WWTP was improved A°/O oxidation ditch. The upgrading project aimed at the
characteristic of the influent contained industrial wastewater and the biochemical property was poor. The
hydrolytic acidification process was set up to improve the biochemical property of the wastewater; the
biological treatment retained the improved A”>/0O oxidation ditch process, and the nitrogen and phosphorus
removal effect was strengthened by increasing the internal and external reflux ratio of sludge and
increasing aeration; the SS was removed by precision filter in advanced treatment. The actual operation
data showed that the effluent quality was stable up to the design standard after upgrading. In the project,

biological treatment was fully used to solve the problem of nitrogen and phosphorus removal, the treatment
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process was simplified, and the project investment and operation cost was reduced.
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Process flow chart before upgrading
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Tab. 1 Influent and effluent quality before upgrading and
extension mg - L™
5 H HEAKIK B t KK 5T
B | FIE | SR fE | BOHE | F39ME | HoR(E

BOD;, 150 | 54.3 234 20 2.44 | 7.85
COD 250 | 152.7 | 623 60 |42.57 | 154
SS 200 83 248 20 9.98 32
TN 35 15.38 | 47.7 15 8.81 | 19.3
NH, -N| 25 9.7 31.2 8 0.39 | 5.55
TP 4.5 | 437 | 6.5 1 0.49 | 1.25
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hydrolysis acidification process;

improved A’/0 oxidation ditch;
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m’/d, HIK KA T CRER TS K AL BT 5 e i
FrifE) (GB 18918—2002) —Z% A HEbRUE M) AR
M5 AR ECK TS G HE R 1ED) (DB 44,/26—2001)
— AR E

Btk KoK PR bR L2 2.

F2 gt HAkKR

Tab.2 Design influent and effluent quality

mg - L'

Wi H | BODs; | cOD | SS TN |NH, -N| TP

Witk 150 250 200 35 25 4.5

itk 10 40 10 15 5 0.5
3 &It E%

BT« SRR HE TR R AE PR UE H K K SR
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Fig.2  Process flow chart
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PEIKFE s R BAR AL 59, - @ ARy 8 x 107
m’/d, WA LEHEHA 3 x 10" m’/d, B %% 4 %
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m’/d, KRR 0.1 m/s , B K Hb sk 7K g 5 B
[B] 28 2.25 min,
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WO AR B K AT B4, i B G TP AhE . A4
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Fig.3 Transformation diagram of improved A*/0
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m’/h,H =60 kPa,N =15 kW) ,1 f 1 %, [m¥i LR
50% ARBITHE 1 i w2 H 1 &, [\
Wi AR I AE 60% ~ 100% |, 4 5 15 e ik BE , #5 l 7E
4.0~4.5 g/L,

@ BUREFEEAE YA 2 6 N R, A KL
T TEAEE A W B 1 A R (Q =625 m’/h,
H=5kPa,N=1.5kW) {fi §[E1% ik F] 400% |, 45

@ Zid R A’/0 FAbiE A YA FEE H K
WETE 1.0 mg/L 2245, prifEd M J5 7534 %) 0. 5 mg/L
IR, BT AIAT R AR A # B . 724 it iy
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Bk 10% .
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MR 3 IR S e B X, el T YRR B, B kTS e
NI o
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3.5 /L, SR WAy 11. 8 h, 47485 %k 8.0
d, S 1L 3 2% H 0. 04 kgNO; — N/ (kgMLSS - d),
SEE 2 R, BRI Ry 2.5 x 10° m*/d, HRERSF A
85.75 m x28.2 m, FRUKIEH 6.0 m, JRAAEFEX
PRAECIX. GRAEC DX G 48 X A5 BRI R 43531 2 0.5 (1.5
2.5.7.3 h e KA R 205 m*/min, UK R
4.5 1, MR ol 50% ~ 100% , N 5] 3
LR 100% ~400% . 18135 Y6 53 576 IR AR £ IX
AR A DX PR 422 11, R AR i 7K K B 4 [ gt s
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Be/K S Ve 515 U A b7 A 5L, 32 Ak
FH A Db B K 35T 5 LRSS R 2 A%/0 A
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A?/0 5 Y6 e B 1 i [l B, AR TS R AR S5 YRk
45 JBKHLEMAETT o

Wit S8 e KI5 R R o 100%, Q... =
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m’/d, 4 13 ARG iE AUy 83.3 m’, gl
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4.9 FEXHLEBE

BEXBILG R 509, - @ By 8 x 107
m’/d, B LRI A 3 x 10" m*/d, BURA 6 HL
i, —WC &% 3 G0 REFHNANL(Q,,, =
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o I TRER KBS R R 205 m/min, A%
TAEH 3 G2 B IF S AL 1] 3 A= Pt {1k 41
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AT 7 2 AR i A TRIAE 1 ~2 mg/L, %Y
VoS A S R 7 A TR YO LN, TG e v e AL
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B — IR R AR T AR A
5 IRFERRIBITHR

AT PR AR GE TR T 2018 4 6 H #E
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SEpria ATt AOK BT AT T3, 286 00 i
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Tab.3  Actual influent and effluent quality after upgrading

and extension

i H |BOD; | COD| SS | TN |NH,-N| TP

HRPEI/ 1) 4 | 189 | 212 | 205 | 10.2 | 4.89
(mg-L7")

AP ol 50 | 6 | 57| 0.59 | 0.17
(mg+ L)

PRI | 95 40/88.89 |97. 17| 72.20] 94.22 |96.52
/%

6 BARZFHH
TR L 177 {Con, Hoh TR 9291, 23
{76, %A T/ 5 HE 5. 36 hm®, 2019 41 H—4 A
LPRZGRE L FE LA 4.
x4 BITHR R
Tab.4  Running cost

H #4071
WA KR/ | WEER PRAITRER
(m’ - d™")
PAM 65.58 kg [1.13 mg/L
it PAC(10% %) 7.89t | 136 mg/L
28 037 15 689 62| 0.26
e kW -h [kW - h/m’
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