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Abstract: Due to the early construction of a sewage treatment plant in Guangzhou, it was designed
with reference to the Integrated Wastewater Discharge Standard (GB 8978-88) and other standards. In
order to meet the requirements of the new standards such as the Discharge Standard of Pollutants for
Municipal Wastewater Treatment Plant(GB 18918-2002), through current situation research and in-depth
potential exploration, after adopting transformation measures such as changing into operating mode of AB
process, integrating the UNITANK and multi-level AO process, refining dosing control to improve
chemical phosphorus removal efficiency, and expanding the capacity of deep treatment structures, the
effluent quality of the sewage treatment plant can stably meet the requirements of the new standard, and

the treatment capacity can reach the design value, while saving chemical consumption.
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Tab.1 Process, influent and effluent quality of each stage mg- L™
T H CcoD BOD; SS TP | NH-N | TN
BEtEk 150 180 5 25
— 3« AB ] BEW B R A A W Ab B T2 N
g PR < itk 25 25 35 10
Btk 250 120 150 4 20
I UNITANK T N
Ptk 60 20 20 0.5 10
Pk 270 140 180 4 25 30
AR AYO T2 (R AR DR AR B AT 4R o
Be ok 40 20 20 0.5 8 20
Btk 270 160 220 45 30 35
PUHH . s B AYO T2 N
Bt K 40 10 10 0.5 5 15
SERRPEIK 7K 5 215 122 117 2.6 19 24
PHAT L K it 40 10 10 0.5 5 15
22><104 3d
R TAD . [ b e v e {uk SR i ————
64x10*m*/d
— 22x10*m*/d
7 H R U |- B e B L A A G T B T ————
20x10*m’*/d B e |k | g oK S TRIT
ik B |
i i
26 10"1113/(1
SOAOI - sea0 i T [ ik
MR [ | AR
ith i AT
30%x10*m*/d
B1 S4BT ZiRE
Fig.1 Flow chart of sewage treatment process
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B DI RE X o R FH 42 29 M 7R UNITANK T
LA i, T AR RN g A0 T2,
rohds AT RE 2% . A 2018 4E R IZ) BT K
— % AbRifE,

2015 4E—2017 4 — .~ 17K COD \NH,~N . TP
1A LAk 58 b 220K 5 — W K TN 2 5~20
mg/L, 77 7E 51 TN Ve B2 8 AR CHT AR E R 15 mg/L) 1)

Tab.2 Effluent TN concentration and compliance rate

WiH 20154F | 2016 4F | 2017 4F
i 17.11 | 1692 | 15.77
=k | AR
(L) I/IME 7.47 5.69 5.61
e FHME | 1201 | 1042 | 9.92
bR 100 100 100
kT 2% o
BRI s i | 95.62 | 9726 | 9973

2 2 A[ 1, 2015 4E—2017 4F H 7K TN ¥ J& 5%
RS B — G A BRI AELE S AR F0F AR 923 100%
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2.2 A EBKk=

DU A TR DR FH G 2 20t i 8 1 R R Ak
PET 2 Bl 4 far /K &4 56x10° m/d, F 2010 48
PR TE I A BT, —H LK, W&
AR BE 551 THAH 22 35 5K, 1 S TR B A 3R e ok
T A A FR 570 A K BT, M 24 DO TR
Ab BIK AT 55 (R SE

F3 IR T 2016 4F 2017 4F Y 5475 /K Ab 35 RN
BTG KA B — | L =TS K AL B B AR %
TEbRUE, FFRB A fHE 1T, KL THE AR/, 1M U 7
T RAR T 45% . ME— VR BE 4D HRG B ——FE 3 uE
ot KA FE K B R 40%10% m¥/d, #R 35 F9% ) 120

m?/d BT 32 2 Ji PR 2 U A U Ak 35 S
Ab PR T2 IR

£3 20164 2017 EiS/KNBER AR

Tab.3 Sewage treatment capacity and loading rate
in 2016 and 2017

AE1y 2016 2017

S8 BTG KA B /(10° m? - d ™) 107.13 114.12
BT %% 89.27 95.10

— WE KA R/ (10* m® - d ) 46.82 51.40
— I 2R % 106.41 116.81
KA/ (10' m’ - d ™) 20.62 23.90
=W R % 103.12 119.48

DU G KA /(104 m? - d ™) 39.68 38.83
VY HA 117 %/% 70.86 69.34

2.3 BREEFIMER

TG K AL BT A0 B i 0 25 3R GE Bk T 4 5
e, FE TR EE N GURR A 7K TP e JBE R 1 ik
2y, AR B RN &) 5 82 R R G A7 AE
i T RN B s

DL = TR A, 2019 4F 4 4F Y FE I8 B
3406 t, FAL TP KR 25 RITHAE RIS F 15.3 ¢, 4
ST W PR B, 1T UL X 24 500 R G0 ) Rl e A
JEIE
2.4 INE
IS KAL) W T A AR %
FTHFRAEXT TN JEER , — WK TN R R g ik 2]
BARAEER 25 H BN R AR e, =25 FE ;Y
VR Ab R BE T 1) BR ] 5 BON R ik B 3 114k 2 A7

i BEREL L RO EE TR IR
R R B RGBSR R
L9 A0 T LTS I T2 S

B AKTHE N2 355 WG = I U2

FH 100 T Ak 2 A 3 265070 U b A DU 0 8 Ak
B pu A B AR

3 HALEBETHE

3.1 MTABIZEBITHER
Z— 1 AB BBk R s 17 A =, XF

BOD, . NH,-N £ BRGUR BT, K BRI AL 5] 93%
DL E s TN BRI 25,2015 4E—2017 4E 555 R b
EARE T RS2 100% , B A BEI5 YWy i s, 5y e
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Fig.2 Flow chart of phase 1 before and after renovation

HEAh, SCHT A (B BEE I A SRR A B R X
Sk (2 4Bk ), ) A B SR b i S 14 1 S
LR T 0. 5 mg/L, AR J A2 i f0 S A Az 47 26
ok M R R W) B A SR BERICR |, S T Y B BR R
AB T 2o e, 7K TN F 11. 08 mg/L % % 7 mg/L
LR, CODHi 14. 14 mg/LFEE 9 mg/L LA F (WK 3),
HH 7K K BT RE RS AE 1K B — 20 A bR K T R A M bR 4K
FHE

AB T it BRI 4.
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Fig.3 Changes of effluent quality of phase I
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Tab.4 AB process parameters

5

“UNITANK+Z A0 TE54
I UNITANK T- 2K i A T o8 iR A =X
S X 180, 2R AS B 25 0 A5 4, nl i i ek
A AT I B GG BRI R i ) Bl 2 PR
SRR SRR AR AL
BT PR IR S
b —ETE R R TS R g R R e St
AGRHTE A, T L B B SO 2 fif A= Akt DO 37 B
Fh i, AN E% I SRatb K A ) DR R SR S5 AT B g
KT,
Z 9 AO (B4 -4 40 iR 5 i T 2 i FR HR g

3.2

T s B s JE A ‘ ‘ ‘
-~ At B i Adth B AOFHEL, & T T R I FH 22, B 18 9 Il o Ak 17 &
BOD, B/ (kgBOD-| | (s 03| 026 | 025 GLRAHALECR . T2, K TN R iE—
kg 'MLSS-d™") ’ ' ’ '
e R, K TN f 11. 08 mg/L % 2 6. 72 mg/L, TN
B ERE/M | 0.6 4 4.6 4.6 .
DO/(mg-L) 0.5~1.0 1~2 1~2 1~2 j&ﬁﬁ%iﬂ‘ZO%,BOD;Hﬂ4 68 mg/LE%@l 16 mg/L,
MLSS/(g- L) 2~3 2-3 | 2.5~3.5]25-35 FoK e bR RE R e IR B E R — R ARER T KRB
[l % /% 50~70 | 50~100 | 50~70 | 50~100 AT
%5 UNITANK TZIE/TH RHEE
Tab.5 Adjustment of UNITANK process operating period min
WiH 5 — TN B 5 RN B
i 120 60 30 30 120 | 60 \ 30 30
Jfg Al UK kSR T ok ik K LE
| B L K MRS K
Clts ok HKER IR KRR SEKEERE BNz ik
|| 10 30 120 20 30 30 10 30 [ 120 [ 20 | 30 30
2“ AL | K K A 2 K S K BB N 2| oisk HK H K I
| Bt A K B K
Cith Hk [t K/ L A R S B P S Mk e i S om 2G| bk

3.3 RBHLMZGIEHIIRS U ERBEME

)T = W EE T K TP Bk o A B R KT
0.5 mg/L, N4 m RGP b U ae 1, 4 e & H
BT S0 245 2% 8 ek it o B BB A TR B A A 5 4 7
FRGE:H TR IRy 2558, W0 N 245487 18 S
SYERBOM, I — SR E IR R T A 2
TZRE WEAk 5 UK, 10 0 S0t R B 3 e i £ 23 A
{SOBCEE B , R BEZK TP i fay |t 7K TP e M A= Ak
MR £ Wk BE 3 JHUHE bm X I 24 e 904 7 1E SR G S At
PAT, IR BB RS T I T
TS H N2, SCIINZ 5 n it A shi .

2019 4E—2022 4E 7K TP g 2~3 mg/L. = Hiks
HEIN 2 R Gkt 56 s, A A K TP 0. 21 mg/L
F%220. 12 mg/L, tH7K TP H10. 19 mg/L %% 0. 1 mg/L,
FEART 47%. FR50 TP R BRFBH U EHT (2019 4F) I

Ft2% (ULIE 4) . BEAN, BRER ER 11 i 5L T Bk A,
2022 AR BR R A5 i A 1 931 t, % 2018 4F K [%
1 474, T A 25 770 2% 53. 8 T (B R 365 JT/L) -
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Fig.4 TP concentration and aluminium sulfate
consumption
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2022 4 25 54 #E B 3 s HT (2019 4F) FRE T 3.5
tATP, HLHCs 0 (e s Rk S B0 R R a3 fRItmT 0, 51
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Fig.5 Advanced treatment process flow
*6 FHEIRM SRIEMIBITSH
Tab.6 Operating parameters of rotary disc filter

and high-efficiency sedimentation tank

o | BN | SEBRIBTT
Wi BZ5 P P
" JEH/(m-h™") 8.4 4.4 2.8
1130 595
< g P BE 3,171
fé PALS AR PREE ST /(mP-h) (28%) | (28%) 386
‘HE T PEAE EE /um 10 10 10
JEA B A% /mm 2200 2200 2200
BEHHF/(10* m*-d ™) 30 30 30
| TRAEE XA A R [A]/min 3.6 3.6 3.6
sk | BRBEIX I (8] /min 15 15 15
j"' N 45 (X 1 i
?I,E mﬁﬁw‘ﬁ;%ﬁmﬁﬂﬁl/ 60 60 60
e min
it VA 6.8, | 568, | FIE68
G e 2o p ) | T F6.8, I8, | IR 6.8,
ARG 0’00 | e o e | i

O R (2018 4F ) AU fdt 5 Bkt s, R 32 b 34t
it Ab FEBE 7124 40x10° m/d ; ki J (2022 4F ) #b 38
o T T b A5, Ak FERE g 1T 3K B 56x10° m/d, F5
AU 5 = ROTE i 43 0 R A 2 26x10° m/d K 30

10* m’/d 7K it AR R T DO R Ak 3 B i) T 7Kk Ak
HRRE ) AT G KA B R, 2018 4F—2022 48, Y
WAL PR ZAR LT, WK 7. 2022 4F 8 2018 41
Ji120. 96x10* m*/d, Hi 7K SS T F# 3 mg/L, S HE PY 4] T
YT,
F7 MEARIEEE NS HKKREWL
Tab.7 Treatment capacity and changes in effluent

quality of phase IV

Ay 2018(2019(2020 (2021|2022
VUAAEI V5 /KA FEE/(10% m3-d™")[38.33(45.71(53.15|54.14/59.29
DY 7K SS/(mg- L) 6.15[5.44(3.98| 2.6 |3.14

4 HER55H
4.1 gt HIKIKER

VTAE R, B A 42 B 2 T AR R A B e 3 L %05
HKAL PR KA SRR BT R EIRL
B AT HE TS 5 Hh K K RS R 1 21 1 58— 2% A o ofe
o) 2R AR AR B, TR FE AR T K I 26 hR
(WL 8).

®8 MIERTESE H KK
Tab.8 Quality of influent and effluent before and

after renovation mg- L™

i H AT (20194F) | B e (2022 4F)
cob K 206 223
K 13.46 9.07
BOD, K 136 122
HK 3.9 1.2
NH,-N K 17.7 20.2
HiK 0.70 0.24
™ K 223 24.0
HK 9.19 6.24
P K 3.01 2.37
K 0.18 0.11
< K 138 98
K 5.6 3.1

MU S5 L I TE K AR 25 B KA B AR T 3
W B R T AT K AR HE, BR A K TP
0. 11 mg/L, AL T M T 2022 4F7K V5 44 By i T AE
FHRD) K TPAEYENR T 0. 4 mg/L 2R 5 HIZK TN
W EEA TN T 2022 4530 575 Je B A T AR
K H K TN HARMEL (6. 53 mg/L) BYEK
4.2 AMEBXE

FERf AR KK AR E AR T ER R L 75 K Ak
PRI = REA2 08 45 7 1 A T, R 0T BEHE i VU 2
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T9KAL B o 5K AR B DA 2018 4F (A i) 4F 1
116. 57x10* m*/d 3§ % 2022 4£ (1% 124. 55%10* m*/d (L
% 9), TG K AR R | T 20x10° m¥/d, Al , 2848
IKABLEAEFEAR
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Tab.9 Operating water level, sewage treatment
capacity, and load rate of the WWTP in the past

five years
Ay 2018 | 2019 | 2020 | 2021 | 2022
AEI8 75 KA B v/
116.57|117.52[121.82[120.63 | 124.55
(10*m*-d™)
B faf 2/% 97.14 | 97.93 |101.52{100.53|103.79
VUS4 25 7Kk Ak B
. 38.33 | 45.71 | 53.15 | 54.14 | 59.29
1/(10'm*-d™)
VYA 17 2/% 68.45 | 81.63 | 94.91 | 96.68 |105.88
WEFH KA /m 2.13 | 1.85 | 146 | 1.37 | 1.12

TG K AL BR T Ab R K PR AIHT  , DU AR 2 b
PEK B PR 3. 29%10% m¥/d, @Y T M T
HUC IR X 5 7K i 25 R AT & R In) i, iff— 2
AR T MK A
5 i

TR TR KA G K AL FR T AR+ i, BT
PeALIE 1748 FRA R L AT /K B bR, IR THS
FKANFRK . Sk As AB T 2584 T “UNITANK+
ZHAQ” T L RA R An e in 24 45 i % B8 Ak 2 1%
Jitl 25 Vs TR A A e S, S KOK R AR B R T, K
COD ., NH,-N . TP FI TN ¥ J& 43 %]~ 9.07. 0. 24,
0. 11.6. 24 mg/L, Fa i K B HTHEROR E , 7348 bR
T K 28K bR, 5 K A B 4 T T 8x10°
m’/d, 15 IBRWER LA 24 53. 8 J1 70 /a.

S 3k -

U] R 28 IR AT Al Y A R i T B AR B R T 52
[D]. VU2 PHLHESRHE R, 2019.
CHEN  Jing.
Anaerobically Digested Effluent of Swine Manure by

Biological ~Nitrogen Removal from

Using Short-cut Nitrification and Denitrification Process

(2]

[3]

(4]

(5]

[D]. Xi’ an: Xi’ an University of Architecture and
Technology, 2019(in Chinese).

JE G AN RRIN, F . 2P A0 T2 R ik
PR HETS KT A PR AR LT ], gk HEK , 2022,
38(20): 8-13.

ZHOU Hexi, ZHANG Jinsong, ZHANG Qingpei, et al.
Discussion on optimization of multi-stage AO process in
a wastewater treatment plant under high discharge
standards [J]. China Water & Wastewater, 2022, 38
(20): 8-13(in Chinese).

Bk, B 85 . Phoredox-+ i ST TE 41 Gt T AR 29 7Y
15K AL FR T TR D). Sk HEK 2022, 48(S1)
145-148.

CHEN Hao, GU Xuefeng. Design of intensive WTTP with
Phoredox and high-density sedimentation combined tank
[J]. Water & Wastewater Engineering, 2022, 48 (S1) :
145-148(in Chinese).

HPE RS R ZHRAO T LA T4 ks
FOKTGAAE T TR ()], o E g kK, 2018,
34(2):59-62.

DONG Yang, WANG Dejin, YU Bo. Application of
multi-stage AO process in the upgrading and reforming
project in underground Beijing Bishui wastewater
treatment plant [J]. China Water & Wastewater, 2018,
34(2):59-62(in Chinese).

BN S E N SR Ry S I = S 4
A0 T ZW Bt 5ia47 (1] P ESKHEK, 2018,
34(12):53-56.

WANG Shunhe, LI Meng, GUO Shuqin. Design and
operation for the step-feed multi-stage AO process in
Tianjin Zhangguizhuang wastewater treatment plant [J].
China Water & Wastewater, 2018, 34 (12) : 53-56 (in
Chinese).

+ 115 -

YEB R DR (1995- ), & /R iE, T
TRIW , FZER5E 7 1) R 15 7K5s H A
E-mail:570791025@qq.com

Y75 H#A : 2023-06-25

& B B #1:2023-09-12

(G4 A0



