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Upgrading and Reconstruction of Oxidation Ditch Process with High Effluent
Standard in a Wastewater Treatment Plant in Shaoguan City
ZHU Hong-qing, =~ WU Bo, YE Chang-ming, PENG Jin-cheng, DAI Wen-quan
(Shenzhen Qingquan Water Industry Co. Ltd., Shenzhen 518172, China)

Abstract: The scale of a municipal wastewater treatment plant upgrading project in Shaoguan City
is 10.0x10* m’/d, and the effluent standard is upgraded from the second level limit specified in Discharge
Standard of Pollutants for Municipal Wastewater Treatment Plant (GB 18918-2002) to the stricter of the
first level A limit and the first level limit in the second period specified in the Guangdong Provincial local
standard Discharge Limits of Water Pollutants (DB 44/26-2001). To solve the problems of low oxygen
utilization rate and large amount of sludge deposition at the bottom of the oxidation ditch due to surface
aeration, the oxidation ditch was reconstructed as follows: the microporous aerator was adopted at the
bottom of the tank, and the advanced treatment units including biological aeration filter and upflow
denitrification filter were added. The actual effluent quality stably reached the class Il limit specified in
Environmental Quality Standards for Surface Water (GB 3838—2002) (except TN).
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Tab.1 Original design and actual influent and

effluent quality mg- L
i H | coD | BOD, | TN TP |NH,-N| SS
WK | 250 130 40 4 30 | 150
20184FE52 | 51.9~ | 19.5~ | 2.91~ | 033~ | 1.88~ | 15~
PRk | 168.7 | 105 332 | 1.99 | 21.8 | 135

20184E5Z | 11.0~ | 2.0~ | 2.85~ | 0.13~ | 0.04~
PriiZk | 24.8 | 13.0 | 19.88 | 0.95 | 8.56 6-18
Beitik | 100 30 3 25 30

AR YR K L KR T R RS K A 35S
WIHERCR#E) (GB 18918—2002) — 2t brfE 42 I+ 2 —
G A FRAEFN) 7R A8 5 bn v R TS e P HETCBR A
(DB 44/26—2001) 5% — it Br— 0 br i i 3™

P TREBE TR Y AKOK B LR 2.

F2 KMIEIREEITH HAKER
Tab.2 Design influent and effluent quality of

reconstruction project mg- L™
iH | coD | BOD, | TN TP | NH,-N| SS
kK 250 130 34 4 30 150
K 40 10 15 0.5 5 10
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Tab.3 Current main structures and their process
parameters
it H FLAE FETZSH | A= | B/
— 1% [69.35 mx36.6 X
; HRT:7.5h b 2
ki | mx4.8m G
L R AT 0.75 .
s 42 mx4.4 5 bz 2
. ?42 m M (mteh) IR
T4 | 68.6 mx25.8 .
. HRT:7.6 h ] 2
Kl | mx6.0m R
—— R T 0.9 -
s . ] 2
- ?38.8 mx5 m /(e h) Wik
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Tab.4 Transformation processes analysis
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COD BOD, £ B3 47, A B4 RS T K [7) 19 B 8L, coD |EAMNETTE R FE G H TAF M
S W [EECR , — B8 T M G EE ff Pe 9 BOD, 2 Bk 4, B & RIS, COD \BOD, 2Bk 1y, LA &ty
Vit R [ kR F ot Sk R
H 7KK (RYEREN (RYEREN YR LY
T30 AT KB MR BE X MBBR £ 5 (14 52 i) b 38\ 7R OK B R e, XA F 2 AR KR B AR e , X ANA SR AR AL i i
- KM R TG R — A R Y EE B PR INEERg
BT E MBBR 43 TAEREZ Al Al
DERIA- — Bz —
FLFE S 24 E — b —
SRR T 8% MBBR IERLEAEA $51FE G g
o7 1 1 A /m? 2472 300, JH b 2% 2415 350, JHHb Bk 2413 800, JH b £ %
MBI 0 7738.07 8209.22 7950.32
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Fig.1 Process flow chart after reconstruction
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Tab.5 Supposed effluent quality of each section

mooH COD |BOD,| NH,-N| TN | TP | SS
BTk KK

250 | 130 | 30 34 4 150
Ji/(mg-L")
Tk 2 BT

200 | 120 | 30 34 3 100
K/ (mg- L")
e L A= 5TH

60 | 30 15 20 1 30
HK/(mg- L)
AL BRI

30 | 10 5 15 0.4 9
H K Amg - L)
MEBR/% [88.00/92.31| 83.33 | 55.88 |90.00 | 94.00
3.2 — ZHiISEA
3.2.1 —WSE byl i

— WA T L R , A BEBEAEE 5. 0x10° m¥/d, J2
(SR 7.5 b, JROR % i e 1 g < 0y 5, LR
8 JAE J Al % 1A I RS SURI R AIK, BB RE B R, B
EZ AR BT TRR B R . T iEK
WRERAG, B F AT I 4 HEFERE S SO R NI
TR A, R I OB SRy 7™, s 7KK T
PR I, 2 ) It ¢ g S Ak 1 1 47 o« T RS SR I
FRUA IR, 4 2% 10 B AOML IS0 A JEG SR A L R 8%, 1
TERAABKIERLS S, 72 200 mm,n=42 r/min,
N=4.5 kW ; & LIRS AT 1 286 48, 64 mm
3.2.2 WAL IBAIH

TN T L R A FEERAE 5. 0x10* m/d, R
AR IE] 1. 6 h, GF S X A5 B I [E] 6. 0 h, S s B
IFR] 7. 6 b, SRS R FL IR <, B AR TE 3 5 7K T 9k
FEHL, AL T8 RS 5 TS K s 4, 7KK B
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3.3 RELAEHT
3.3.1 rpE4R T,

B R Al SR L, P — W ol
HOKRTH EJF LR BT . F 1 R SF 10. 8 mx5. 7
m, SSRGS HE, EEE A P ETE 4
B3 14),0=1 806 m’h, H=100 kPa, N=75 kW ;
WAL 2 5, N=1. 1 kW, 2 IEK5 ) d1 mm,
A R FEIK 2 710 m? /h, iR S vh gk R 48 KA 55 A
304 WA TR R S5 R 7 T A 1 2, Tl R
A= ETh , BxH=1 500 mmx1 000 mm , Fit F-H 1% i3
HIBL; B 1 f
3.3.2 MRSkt

B MRS A g 1R T g A B
BATT K R B R HLA AT R AR L I SR AR A AL
F i — 2 2B NH,-N (R 10 mg/L) o 3§ th 43
10 ¥ , A% ST RS 10. 8 mx8. 6 m, -3 g K 4. 49
m/h, K 3~5 mm P R0 08k, UERHE E 3.6 m, il
A4 0. 299 kgNH,~N/(m®+d) ,“TUEHEE 16 L/(m*-s),
IKPESREE S L/(m*es) , 38 38 i 1 48~72 h, 25 IR fill
B[] 48. 15 min, F 2R A JEAR 928 m?, TCHE%E |-
I] 9 116 Sk 45 000 4, HAFL RS2 33 000 4, B i
JERE3 344 m* RS XHL13 A (1003 45) ., 0=14. 1
m’/min, P=78.4 kPa, N=30 kW; % J&f ] Hi 3l #
R
3.3.3 LA TR R U Itk

B B AE AL TR AR E b 18, SR FH LA A2 A
B Bl ) B8 19 b 1 3 R A g R Ak 2 R SS
TP.TN(LBR 5 mg/L) . JEML> 1044 , HA%-F-Ti
S5 19.5 mx4. 11 m, P SR A TR At 1 Tk
U8 BRI IR A, U8 5. 20 m/h, SR RLAR R
2~4 mm ) A7 SR IEARL, DERHZ S 2.0 m, [ AiF AR
4 0. 31 kgNO, =N/(m*+d) , S YESRE 25 L/(m*-s),
IKYETRE 6 L/(m’-s) , i 38 Ji ] 24~48 h, 25 IR K )
5B BT R 23,1 mine FEWA A KA LFRS 801
m’ (2 REUEAE A 7K, AN 304 ZEFLAEA ) , AR
WUERL1 602 m*; 3L IR A FEVLL 5, N=1. 5 kW;
BRI BIH 1A
3.3.4  JLihvkR KM

B B gk R K 1 AR S TE R S S 1. 2 mx6. 2
m, TS W A A i Tt RN 1) 3 S A O s
J2 PR K G R N B p e K K, R
A HE TR R o BB A K FEAL2 &

N=4.0 kW, r=480 r/min; R PEE K FE 2 H (1 H 1
#),0=200 m*/h,H=100 kPa,N=7. 5 kW,
3.3.5 W/Kith

B K 1R IRRGE 27,5 mx5. 1 m, 5
TEACTR IR DE M A . EZR &  RUEKFE 4G5 GH
145), Q=836 m*h, H=100 kPa, N=30 kW ; t, 5 #j
M1E,
3.4 BWRHLE

B AMLG 1 A, -1 RS 26. 0 mx10. 9 m,
FER A — W R R, T RERE Y fA
2 I8 B TE RMLEAT 2 A BEOL S, R <
ALK 2P S AN & (2 1 45),0=78. 13
m’/min, P=49 kPa, N=110 kW ; B /< 4= ¥ 3 3t A1 L 7]
TSR A Bt S vk AL, 2 9 B AL R 25 R XL
B, KUt LA AN 52 KU AR A5 i), 38 FH 1 R bk T
B0, B R bk KB R 2 e B XL 4 65 (3 T
#),0=43 m*/min, P=78. 4 kPa, N=90 kW ; P 3247} =;
EEHLLE
3.5 i&&IE

BB A ] 1 SR SF 27,5 mx5. 1 me
BRAg SREEI2E5 (0 H14),0=1.5 m/min,
P=0.8 MPa,N=11 kW; 25 S i 1 5,1.0 m*, P=0. 8
MPa; R T2 G (TH145),0=2. 1 m*/min.
3.6 inzga

JIER 8] FR AT G T e T A, B i ) R 2R
HAEAE B E T — R K s
S A8 L A 7K 24 FRTR A, e 5 A s s TR R
FH RN, 0 i v B F R A g i i K 25 R A
3 AN . FER A RAEE R BOI R
3G QHA14),0=200 L/h, P=0. 6 MPa, N=0. 37
kW, 2840 ; ZRRENFE TR 2 6 (1 145) , Q=600
L/h, P=0. 4 MPa,N=0. 75 kW , 2545 ; Y G FR AN 3 4%
246 (M 14),0=100 L/, P=0.6 MPa, N=
0.37 kW, 255 ; HI B % 3 /5, 0=12. 5 m*/h, H=200
kPa,N=2.2 kW,
3.7 EIMEBHMKE

A AN 2 B R S AT AR R, B
B W v o8 E TSI I V= 1 L R VA NTR D)
SOMEH W BROK AR . F B A SN
V& B 32 N HESE, 8 AT/ 3t 256 52, N=
91. 8 kW ; HE/K U3 ][] 2 &, BxH=1 400 mmx1 200
mm , Bt T F S FIBL Bl 1
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ZIWCH T 2020 4F 12 H & A B 17, 2020 4 12
H—2021 45 H i KB W& 6, 7T LLA i, 52
PRk K K B B 3 BOHE, S B KK B WG Tt
{H , 35 8] 7 (i 3R K R 58 T 5 AR ) (GB 3838—
2002) T 245 E (TN BRAR ), B 7K H il R
T 5 mg/L.
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Tab.6 Actual influent and effluent quality mg-L™"

WiH| coD | BOD, | TN TP NH,-N | SS
HEIK| 86~177 |48~108|15.7~33.5| 1.5~4.4 |10.0~25.5[26~100
Hi7Kk(8.2~19.5| 3~4 | 5.0~9.8 |0.12~0.18| 0.1~0.4 |1.1~2.5

bR TRE MY N 7 950. 32 o0, Hrid i 2%
0. 068 JG/m’, Hr1 24557 2% FH 0. 06 Ju/m?, Hr i 5 e ik
B2 FH 0,02 JC/m>, 7 18 24 3232 17 2% FH 0. 148
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