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Abstract :

The AAO process was adopted in Yancheng Chengdong wastewater treatment plant in

original design plan, and the effluent water quality was required to meet the first level B standard in the

Discharge Standard of Pollutants for Municipal Wastewater Treatment Plant( GB 18918 —2002).

In order

to meet the first level A standard, the upgrading and renovation project was conducted. In this project,

three AAO bioreaction tanks were transformed into MBBR tanks to achieve high efficiencies of nitrification

and denitrification according to the simulation and analysis of biological treatment system. Meanwhile, TP

and SS were removed by magnetic coagulation clarifier. The smelly structures of the whole plant were cov-

ered with fiberglass, and the

project was about 70 million yuan and the operating cost increased by 0.22 yuan/m’.

“s0il method” was adopted for deodorization. The total investment of the

In conclusion, an

excellent treatment performance has been achieved after operation, and the MBBR + magnetic coagula-

tion process combined with soil deodorization, would be a good technology for the upgrading and renova-

tion project of wastewater treatment plant in China.
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Tab.1 Actual influent quality before upgrading
mg - L'
HH ‘ JR Tt 8(?% 8?% 9(?%
HEAOKER | RIER | fRIER | fRIER
COD 400 343 353 370
BOD; 200 109 111 117
SS 250 189 190 237
NH, -N 30 23.2 24 25.7
TN 40 32.3 32.7 35.5
BE(TP) 3 4.36 4.54 4.8

i 1 A] 0,7k COD \SS NH; - N TN 454z
JRBHE, B/C R (12 0.32) , TP A %
Fo ARUIRAR RS TRE BT HE KK BB TP 4% K
5 mg/L Ab, HARFR PR AEFRE IR B THE, HAKOK BT AT
GB 18918—2002 — 4% A #nifE, EESehr Nz 2 fr
No

F2 &It HAKKER
Tab.2 Design influent and effluent quality
mg * L
i H | COD | BOD;s SS) TN |NH; -N| TP
K 400 200 250 40 30 5
K 50 10 10 15 5(8) 0.5
2 RAFBETRBEAT o
2.1 EYAERSGHERL

15K AL BRI it Ay By 455 B B ] O 9. 8
~10.8 h, iy T R AT T, SEPnfs B IR 2
13.8 h, fEIXFE 47 T00 B 25 W5 Y W48 A UG
T B LBRACR , BRSO LA 3

&3 IRIRBUSERISEN kKR

Tab.3  Actual effluent quality before upgrading

mg * L

5OH JEET S HH A K SR
HZKIKIBT | 80% FAE % | 90% 54F % | F-4
COD 60 42.1 44.3 43.2
BOD, 20 9.7 10.1 9.9
SS 20 11.5 12.9 12.2
NH, -N | 8(15) 5.5 8.9 7.2
TN 20 12.6 15.5 14.1
TP 1.5 1.12 1.26 1.19

5K BB AT s AT I, BUAR A= Py Ak B R
Gixf COD \NH; — N TN ) 2% B &R BE 75 96 i HE i
BOR AR S TR E A B BN A, A
Fl itk i 7Kk A R =4 7 BB L (ASM2D) ) #5240
AHLY R BRI R, AL SO A B, R R
Feo AWM T S HOLER 4 UK BRILE S,
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Tab.4  Design parameters of bioreactor

S E L]/ h 9.8
PR A/ h 1.66
B A/ h 1.66
— TR LUl /h 6.5
“TR AR/ (mg - L) 2.0
15 R El 5/ % 50 ~ 100
P [l 35 e/ % 100 ~300
Uy s S/ (m - h ) | 1.02
s R B []/h 10.8
R4 B E]/h 1.78
B AL/ h 1.78
- ‘ Aﬁ‘j‘ﬁ’ﬁﬁq‘l‘m/h _ 7.3
VAR (mg - L77) 2.0
V5 el % 50 ~ 100
PN RT3 L % 100 ~ 300
UL R S/ (m - h ) | 1.06
x5 HRTEMGTHAEIRE(MLSS =3 500 mg/L)
Tab.5 Treatment effect under full load (MLSS =3 500 mg/L)
mg - L7
w H COD| SS |[NH,-N| TN | TP
B HEK K 400 | 250 | 30 40 5
JUBL A 55 | 40 | 5(8) 15 3
—_ﬁﬁ\ 12 °C 7KK B [37.2(13.5] 24.3 | 25.9 |0.349
Eiﬁ 25 °C KK |35.2(13.2] 0.259 |9.14 | 2.27
=ity |12 CHAKKIE [36.1(12.2| 24.2 | 25.9 |0.322
TAE |25 CHKAKE [33.9(11.7] 0.253 [9.09 | 2.08

BAUZE R s A BT U T , AE ROz it
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Fig. 1 Removal efficiency of NH; — N under different flow rates
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Fig.2 Removal efficiency of NH; — N under different sludge

concentration
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Fig.3  Structure of magnetic coagulation clarifier

3 FEARKEES I EHZEE

3.1 AMRNtIZSHRGE

ST B HEAOK B HERCES bR FRAE, 4= 9 =
i 7k COD BOD; \NH, — N Al TN Ji 4351l 4% il 78
50.10.5 .15 mg/L DT J5 e O 28 TR B Ab 3L 19 i

IKASAE B , PRI AR W R it 5 5 35 e ) 2 B b

.52.



www. watergasheat. com AL 3 . MBBR + sk T ¥ A T i3 KA IAFK % %34 % %20 4#
7 COD .BOD, \NH, — N fI TN, 3.2 MIRREBBEONIZSHRGE
— A R N FE R TR 8 SR SAURRE , = T K S SRR T R ARG IR BT T I, 1R

HAA W R b BB o 6 4% G SRR, Y s
MBBR it 4 — = = H A s Nt B 5 1 2R JRR
B AR X, N BETEK BEFE RS AL B8, IR
0L R A2 1T, I ZCRE 1A JE B e Ry ik
EREE T, — IRV R VR EE 6.7 SR IE
Wit MBBR X, =AW e i A9 56 4 .5 % JRR
Bt MBBR X, A3 HEFE AR 620 m?/m?
R TEHORIZY 3 090 m*, URHARL (5 MBBR X it %
Fe ik 30% ~40% ., MBBR X (1) 75 48 % F i fL g
A BRI R 2 FLIR A 5 76 AR =2 (8] 7Y
W 3587 VPR it P 322 308 L, 38 2 T K AP S A B TV EURLAE
WA R TE 2 RIS Bl . s Ja B ROt T2
WIFSENE 6 iR, TEMEWE 4 .

®6 HOEREMEMRMMETEETSH

Tab.6 Design parameters of bioreactor after upgrading

W H — AT ST
B/ (10* m® - d ") 5 5
MLSS/(g - L") 5 5
ARG is R M/
G5 e/

(keBOD, - kg~ MISS - d°') 0.14 0.125
B4 X HRT/h 4.2 4.8
If48IX. HRT/h 5.7 6.1

AN 137 e/ % 200 ~300 | 200 ~300
AIMElR L/ % 50 ~100 | 50 ~100
F BT AR/10* m® =95.8 =95.8
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Fig.4 Bioreactor process layout
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Fig.5 Process layout of lifting pump room and magnetic

coagulation clarifier
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Tab.7 Design parameters of magnetic coagulation clarifier

B/ (m® - h™") 5 417 (VAL )
T 18,4y 2 ¢ H K E
s | B2 ACPAIEE
S5 —#% 2 )37 3t HRT/min 1.45
5 k% )2 T HRT/ min 1.45
55 = #% U7 i HRT/min 2.7
PGS RS/ (m x m) 14.0 x14.0
ENiv v 13. 5 3im)
(m* +m™?-h™") 17. 6 (g =)
AHFKE/m 1.5
AR/ (°) 60
AHE AT HE/ mm 80
PUE XK/ m 7
TR BRI I ot S5 — A% SN 3t
BhSEFI BN 55 =A% SN i
GRS, o Ak
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) BB E ) RTIX R PEX | g P
DX T RE LT3 U8 Ak BE DRI R BE AL BRIX . AR AR i
BT B S B AR T AR TR AL PR IX R #E X
AR TE IR b7 e m IR eV U 1 e SN 245 1) 1
JRE AR R FIT 1R I SR A kb 1 e 5 Bk D9 MBBR

MR 3 8 A ) g LA T AR
4 FRKAFE T IEATHE L

Pebr ool TR T 2016 48 12 H R ™ is 1T,
2017 4 1 H—12 J] SEBRab Bk & H 3 &/ R
6.5x10* m’/d, Kk m 8.2 x10* m’/d, ¥k 7.7
x 10" m’/d, Sk | H 7KK 5 L2 8.

®8 HKITEBRIBITKE
Tab.8 Actual influent and effluent quality of WWTP mg - L'
5 A COD BOD; SS NH,; -N TN TP
dk | OHK | EPK | Hik | BBk | K | BBk ok K ik K ok
1 H 186 38 75 8.9 99 8 13.5 0.5 18.9 10. 1 2.04 0.32
2 A 247 35 97 4.6 97 6 13.0 0.4 19.2 9.7 2.88 0.31
3H 209 30 84 3.7 94 5 15.5 0.4 22.3 9.3 3.00 0.18
4 A 240 33 103 4.3 98 6 12.5 1.3 21.0 9.6 3.92 0.19
5H 258 26 105 3.4 97 5 18.0 0.4 27.5 12.5 3.95 0.20
6 A 229 28 96 3.8 95 5 18.6 0.8 28.3 13.4 3.82 0.21
7H 181 29 82 4.6 97 4 16.2 0.5 25.8 12.8 2.27 0.25
8 H 190 30 89 6.6 154 7 15.2 0.5 22.0 10.5 1.98 0.25
9 A 172 25 79 4.7 136 5 13.5 0.4 19.0 10. 1 2.63 0.21
10 A 176 30 69 6.8 105 7 13.6 0.7 22.0 10.8 3.23 0.17
11 A 180 34 51 5.8 129 6 18.2 1.0 23.0 12.2 3.84 0.11
12 A 204 34 54 5.5 89 4 18.0 1.6 24.0 12.4 2.92 0.24
HYEH#{E | 206 31 82 5.2 108 6 15.5 0.7 22.8 1.1 3.04 0.22
HI% 8 AT, /KA E bR 2] GB 18918—  PAM) \BRBERLAR S | i b il BV 1 58 W i

2002 —2% A HEhRE, SEBRIs AT, WE VR BE T
P Y TR BE R S A B R Bk, BRI B
PAM, i #—4F AT AN FE T 32 t, 78 2 240 5 7K T
Feit A 1. 14 mg/L, i T39:Fri/K COD . BOD; \NH,
- N.TN %5 Q45 bn DA IHE R 50% ~60% , K]
I, MBBR [/ COD A1k S i Ak T8 e i 5 38 ik
K ) )BTRS TIE
5 IAEXitE4

@ ZGUEYE IR S K A= P (MBBR )
FEAR IR A A 1 2 5% 420G 3 23 o0 I 3 IR
AP (MBBR) 20 X, N 77 R BE K H
B3, I KRR A PR 5 S Y 4, RN BG N
WA T ARER S T AW RN X COD NH, -
N.TN FyAab PR o

Q  REEAIR FIRGIREE T2 % LA DU
RERPAE N fb A, S A TR BBE VR BEAICR , oK SS ¢ TP
HfefasEikE] GB 18918—2002 —&% A frifi, S1&
SRR ALTTTE M + DR AT B T AR L, RETRBE T2
HAG 48 Ak 2 245 500 (TR B 790 4 36 =340 26 L 1 o€ 711

T ARG

@) HE TR T Y ¥ b 114 2 1T /K g B fer BT DGk )
25 ~40 m/h, X T AN i S ek Y8 it Fr) e TRV T
N 705075 FE— & K AB B, 55 Fh— Kk BB 38 1 435 1) b
K i

PRIt , 0 16 T8 97 3 T BRI A R SR vy 3R THT 7K
FIAE, B AR (50 A 15 V8 T i kT 1
i 3 G DI R TN W EN N W L R A L R R L
RA 75 GE PR ) 2= 250 B2 R
G5 I ) YK B ROR L, — A%k
TRBERE T WA AB I, 55 b — 4% B 7K 1 07 far B A% o
% S GF-1T5 Y ) 22 PR AR

@ MBBR + BEIR B T 208 T 3k ok i &2
2= SR BRBEZER Bk T KB H £
AR 5 KA 3T R R P AR R KRR R ] MB-
BR + BEIREE” T 240 LA 3R R A5 /K b BR T, 52
BT AR AF A R B AT B A 2
Fro vt TFE B2 7 000 J7 9T, 15 K Ab 3L LAy 25
ERAR 0. 22 Jo/m’, A B IF 43R FR
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