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Abstract: The design capability of a wastewater treatment plant (WWTP) in an industrial park is
3.0x10* m’/d, which uses the combined process of hydrolysis acidification tank, improved Carrousel
oxidation ditch, high efficiency sedimentation tank, active sand filter, and ozone contact oxidation tank.
The effluent is in accordance with the first level A criteria specified in the Discharge Standard of
Pollutants for Municipal Wastewater Treatment Plant (GB 18918-2002). According to the requirements of
the local authorities, some of the effluent indicators need to be upgraded to the level V surface water
quality standard. Based on the current conditions, the aeration and pushing modes of the Carrousel
oxidation ditch were modified, and the accident pool and the advanced treatment process of ozone

catalytic oxidation and biological activated carbon filter were added. Meanwhile, the carbon source
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supplement was optimized. After the completion of the project, the operation effect of the system was
stable, and the effluent indicators met the design requirements. The retrofitting project construction

investment was about 2 607.3 yuan/m’, and the unit operation cost after the retrofitting was 1.28 yuan/m’,

while the operation cost was increased by 0.455 yuan/m’ on account of the retrofitting.
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M 70% I 75 2% 5 4 117K COD 1 NH,-N 474 He e

IKBRUES 591755 38. 2% F160% , JeA TR S5 R 7E
F1 @ REEREE HKKE

Tab.l Design and actual influent and effluent

S A + R 0T UE b+ 355 R 1 U + B AR i S Ak quality mg-1."
) AR T2 KoK BT T O TS K A BT A CEID | B0 || 59 || I NE= P
JeWpHERFRE) (GB 18918—2002) [ — 2% A Bnifi . ?ﬁii ?Zlm ﬁoss f >0

BRSBTS B 201 2 [ igeni | osa T as Tas iaal s Tom
15 K ARER) T H 7K COD (NH,-N Al TP 75 04 7 b 2 7k 90% WFHEF | 653| 52 [ 95145 52 [045
PRES TR VE) (GB 3838—2002) 1Y V 28Rtk HiK HK 80% 5% | 61.5| 4.6 | 8.7 [13.4| 41 035
BOD, . SS I TNABHRAT— 2 A brife o it M S britt | o 70% 5% | 553 3.5 | 7.5 [12.3] 32 |0.28
HKOK B LR 1o B3 1T, 90% W 35 % T 1Y K febr)m kb | 40 | 10 [ 10 | 15| 20 |04

BOD, . SSFITN ik #5345, TP 55 HhriiAd Le
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Fig.1 Flow chart of wastewater treatment process

2 HBEVFARE XM

O PEAKBICIEHAR . HEKZ A AL B S
Ko 5y W A ML E g 5B, nT A fb ik 2%
SEBR K B/C M 0. 15~0. 3, Hh B/C<0. 2 89 Bit &
1K 79. 5%, 18 AR AL 2R G R AL BE AR FHAR K . 2018 4F
H7K COD ¥I{E HJy 52. 6 mg/L, — 2% A bR vE 1) 2k A5 R

LN 56. 2%

Q@  AhRIEBIN & . SEPREEIK BODYTN
R 1. 8~2. 5, Toikii i S AL R IR TR SR . R
JK TN A5, MR A8 S A Ak B 1) S5 3 R | 0 45 4
VE Ry b e U5, {8 AF 6 R R0 AT R 2 e 7 1)
B s AT RS WoR 2 BR B 5T i TN B I A6 14 7
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BB T AR ST R R 3. 6 ofe TN, $i BRI B iR T 37
MR 2 900 JT/L T, AR ACH 10. 3 J6/kgTN, 5
BATHARY 10. 9%,

@ KB K 25 A Al HE K = FHEK
B B ) 22 S P S0fig oKk b 38 1 KK B Bh 8K
K, HEAK M B w8 15 K HE A T 7K K b )
(GB/T 31962—2015) A R brifE MR B A &, %4
ARG IE AR KA phdi o 2020 4F 3% 2L 5 d & B
HE7K COD ¥J{E I 2131 [ R 200~1 200 mg/L, 1 1F A
BB K T B AR ST VR TE P D B T R, LR
A b AT AY 18.5 mg/(gVSS-h) f&E & 7.6
mg/(gVSS+h),

@ WALHEEMTIE. FIEREKERA,
IR BT K 1) 60% , 24 TF ) 2 13 37 3 5] < AL R i
ML, WA il i 2 675 T 105 1 R HL 2R M R s A 17

S ] B DO 3 @ AS R R A L RE AR AR
2018 4F 6 H MYz 178 WoR , S FFE A 15 /KB AT
SVFER 39. 2% IR 1 5 R EALE, S
TR B P R X S5 e DR . e
BIF A PR AL B 1 5 R 4 538 K HERL A
IF, s P A S R R 10, 1 kW/m?, HR 35 29
BN 0. 15 m/s, AR I VA I AL M 0. 05 m/s, BT
(2 MR B AR ME) (GB 50014—2021) 35K ) 4
KRR

G HHECY A SCHR TR, KR HE bR AT
bR ZE R V 2K R PRI oR H A T2 ok
T 12 o
3 K#EER

O EBFECH GBI SR K, RN
PRI 3T S Y E N SE2 8L L% v

@ ARSI, Sk S SR RE . AR
H#E (DNR) J2& 2 B A= W) I A ORI H S8
TR P A5 Y TG PR 22 5 Il — iR A [R) 5 e 3R
il AL R 22 5 B —T5 R R G A
() B I 1) B Al Al R 23 () A7 AE — & B R, B
s SR i < < 2SR 2 b 2 LR 2

B A ) B VR R AT T 5 Ak A 4 A At =0t
B, A5 R LR 3. MR b 3 S AR P 1
EL TR I 5, SBRENAN R WA TR . % pEF
i DX JFURMIL R B 28 5 R 2 e RN AR
B s, IR 7 =X

®2 AEBETHRSRELER
Tab.2 Denitrification rate of the system with different

carbon sources mgNO, -N-g'VSS-h™'

JOK | LR | ZEREA | CBE | WBE | AR | SR
1.36 5.15 2.72 [1]
0.28 | 146 1.16 | 0.87 [2]
12 | 96 | 32 [3]
5.7 2.09 [4]
4.09 11.26 8.56 [5]
0 | 1.68 | 1.56 | 095 | 0.158 | 0.061 | fE#

F3 AREKETH RS RELHEFERA
Tab.3 Consumption cost of denitrification under

different carbon sources

eSS LR | LTREN| LT | s | 20 b
BN NO, N JHFERR IR/
9.1 | 1256 | 3.97 | 86 | 35
(g-g'NO,-N)
MM /(T-¢)  |3250] 2350 |4 250|2 500 2 900
L7 NO, N T FERR IR
o 0.03| 0.03 [0.017]0.022| 0.1
WA/OT g 'NO, -N)

@ AR X7 [ T
A AR A, FE ORI A 4 65 TR K HE U 4% (14 5 Al
bR BOE A HER B

@  SRACTRBEAL P . o AT B SR AR HE fih S
i D R AR T A I LR HE i R AR
At A0 A= B T e DR A D IR AR BT B, K
WE s T 2Bmt LR IR 4.

x4 BEREILZRHEITERE

Tab.4 Design removal efficiency of each process

section after modification %

moH COD | BOD, | SS | TN |NH,-N| TP
AR BB | 75 90 90 65 80 85
REEALHEL | 50 60 20

FEHL G (EM) D178 3 Ko & RMEAL R A PE T T B
Pk O, 7 A 3 A i 3 (- OH) |, i B oo 40 1k
PE B XE R A 1Y) COD B4 AL CO, . H,0 J HoAth Ak
2T L=y 5 R, R G 222 P36 1 e i it
TR A T 5 ) RS e AP A [ B 32 40, R A
(e WOE=E N IOEN 3 &

4 EZ2MEE)AYR
4.1 it

B 1, S 246, b AN A IR BE 25
My, BA% RSF R 27. 0 mx25. 0 mx5. 5 m, HRT=6 h,
B KRR 8 &, 48 B A% 565 mm, N=
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7.5kW, WHEBKEIGQH 1A, ZH), 1.5 Q=
660 m*/h, H=100 kPa,N=37 kW .
4.2 M E Carrousel §4i4

M K Carrousel 81k 74 2 J88 , BALJAE FRCR 245 44 K% 3t
WA« B AR X R 33 mx16 mx6. 5 m, A UK IR
6 m, EEIARTEAS , 4S8 DA A Y 3 A o ] ]
MEBRAX . BAHLE KRR 2 &, T E R
1 400 mm, N=4.5 kW ; ]I HE T 14, T4 0817,
BxH=2.0 mX2.0 m, #F% X 5K 129 mx16 mx
6.5 m, ARKIEN 6 m, JAIE 5B 4 8. 0 mo AT
B AR KRR 2 A (1B, TR R
3 250 mm, N=110 kW, 7¢ & 8l JJ &L % >2. 1 kgO,/
(kW-h) ; WKHETRAS 4 &5, HH4E ELAE 1 400 mm, N=
4.5kW.

AR YR A i AR DX R R UIR  PRBR AT 4EUIX 2 5 57
S YRR, o e S AR S XL+ RS
BRI S AR SR 2, B E R R AL R R
1420 &, AEES RN T.393 mY/(m-h) ; [ A3
WA K HETL #5 4 & , M58 EL42 2 000 mm, B4 1)
4. 3kW, FEARGE ILE 2,

7 F A R R

e
P I

FEmE

B2 SHAMEETFENERFTE

Fig.2 Layout of function area after oxidation ditch

modification

4.3 EHRHLE

B RALD 18, 5L RS IE, R
5PN 12,4 mx6. 7 mx7 m, M FAESREER KA SR
BB ML A, 2 14, 2 0=87. 5 m¥min,
P=0.07 MPa,N=110 kW
4.4 HRBEHARIE

DAL 7 1 A i b+ K K TR o v AN v T 32 A K IR
204F—KAL 1. 25 m, B BB fF 2L T. 2 Bk Sk
XK, ERE BRI TR

W BUBR S S o Tt A O v TR ERE T2 s, PR B
LR s PR A% 1 B 35k, A S, el s RS2 17,5
mx9. 4 mx6. 0 m. WIWKHEAG (3 145, Z800) ,

£ 0=500 m*/h, H=50 kPa,N=15 kW
4.5 REBUSULERHRRE

B R AL A 1 2 T X T TR B
T 4ERY, RSF K315 mx17. 5 mx8. 05 m, 7321 &
G, B FR I 39, ALV B TH] 2R 90 min, KA
& 3% , BT R AN 30 mg/LL, £ A% He 4k
2:1: 1, RAMUZER, BJEE H0.8 m, H, &
FEJ2 0.3 m, >R HHERE BY A 38k, 53 16~32 mm Fl
8~16 mm Wi g% ; 1L )2 0.5 m, K AR #4540 4 1k
K% 6~8 mm.

WA AR R E 4G R H N=0. 4
kW, 52 B E - RIBAE&A4E; EREOFE?2
&, B8, B 0=346 m'/h, H=240 kPa,N=37 kW,
LS A A b A AT K S BRUK

B R AR AR R R E AR G N=
0.4 kW, 5ZEE ZRIRARA 46 WERMEO
26 A, A RS RS — G, 4 AR B
AR POK o

RS BRI A AT KA R AR I Sk, 312 450
A, RPEHREE 10.7 L/(m?es) , JiHF 10 min, B2 %
ERHL2 B 1% &), B 5 Q=37 m’/min, P=
0. 068 MPa, N=75 kW . 7KK K, SOEEfs 1Y
JBE A Aot P KRB ISCAR FS AT DX 7K 3

R B 1k 5% A B SR M e A B N\ A B
b (% T 55 A L N AL B A% 28 B A A # A % Ak
IR AR R AR 28 5 N=9. 2 kW,
4.6 EHiEtHERIE

BT AR W P R s 1 A 2 T X T TR B
4R, RSF R 22,5 mx22. 0 mx11. 0 m, 43 W R 571
FERY53 3 4%, FEAR U TR R 49 m?,

Wt I8 A 5.1 m/h, 25 K 2 fil 05 6] Ky 37. 6
min. K 3)Z UK, A RIE )2 R RS I A,
I3 N 8~16.4~8 . 2~4 mm =2, JEFEYI N 0. 1 m; MRS
2R ABERD R 2~3 mm, JE 0. 1 m; BEUEE R
FH G I U 3% 1 e, A3 BORLAR R 1.5 mm, JE 2R
3.2 m, HEFHL 55 5 <480 kg/m’, BiL{E=>1 000 mg/g, I H!
WM >150 me/g. M E A KA I A, R KR UE
3k, 3319 0724

Ut S e R FH K =S K B b i 5 =X, A%
AR VR 67 25 5 R e . o KRR RN 4.8
L/(m*+s), JIBF 10 min/¥K ; PESR B H 12 L/(m’-s)
DI 15 min/iR o S PEHE REAK UG M A P #E A T, 45 [ B
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BOR BB N F PLC AR P FE 58 e A 7 o 8t =22
BT R AT WREKE2 G, 1
%, .45 0=846. 7 m*/h, H=160 kPa, N=55 kW, %%
KM 2 &, 1 14, BB 5 0=35.3 m¥/min, P=
0. 085 MPa, N=75 kW

SR ACH 1, RSER 7.0 mx7. 0 mx7. 8 m,
WEKHEE R 26 (1 14), 314 Q=140 m*/h, H=
70 kPa,N=5. 5 kW,

4.7 RELKX%EHE

PR R R A S AR s ) A i, 2 B AR
TR LA, G 0=15 kg/h, N=240 kW,

s 1 B PSR A KA, 0=30 kg/h, N=480
kW, RAERIE 35 mg/L. B )e , il REA KSR
PR 1 RARAERSIEA, M GEUR R H KA
aER

BLEZS EHL 1 A, 0=13. 4 m*/min, P=0. 07 MPa,
N=65 kW, G <14, V=6 m’, P=0.8 MPa, HE
BT THL, 255028 7. 21 kW HT10 kW .
BHIEHRKZE 14, 0=100 m*h, H=200 kPa, N=15
kW
5 ShER R IR B R FEILE £ PEX I

AR TR SE T IE #8175, 5 il 2 )i A Ak
WIB TS HEEAMIE (W3 5) , DL 2 BR4A A 2 b
SRR, TF ORI 7 d AR e

BT KK B KA A R G0 TN 2B DAk 5

WRIES NN 30 mg/L( LI BOD, i) , W) 1#48 4k &
TR AR A TR 0. 88 v/d, 2458 Ak 70 ] A5 M in i Ry
0.58 t/d. FEZLT d is T8 W, 15 i K
TN 4 13. 5~16. 3 mg/L, TN 2% B %4 63. 1%~70. 3%
(¥I{H M 68.3%) , Hi7K COD N 45. 8~51. 3 mg/L; Ifii
245 K TN Ay 22, 3~27. 8 mg/L, TN R F Ny
42.3%~53. 2% (41K} 49. 7%) , Hi 7K COD Ky 52. 3~
65. 8 mg/L. 5 LAH M AW IRAH L, L SR BN M ik
JEE TN 2B R R T 18. 6 N 43 A, H H: 7k coD
AR BRAR T R S2UR EEAL BRAG TAEE f10 ik, A
20194F- 9 H - %) LA SRR AN R ANk TR 5 Ak R 52
FAHARCR
=5 AFHKIEHE 2 ESMANEITSH
Tab.5 Operation parameters of two oxidation ditches

during production test

V5 U A/ | N R | AR E ;
Al e | g | IR | BRIR o
i H |(eBOD,- ™| W | Wi . . BOD, {1t
(mg-L™") FLIES
MLSS-d™) /% | E/%
1#4 | 0.019~ 0.31 mgBOD,/|
: 100 | 300 |0.35~0.62| Z.Fiz 4 o
tkyw|  0.021 mg ZFREN
244 0.017~ o 10.47 mgBODY]
. 100 | 300 |0.42~0.58| &
k| 0.023 mg H 4
6 TATHRER

% T2 T 20194F 6 H 4132 THIk, 20k 21~ H
WIRIE 1T, AR BT, 45 T8 bR 1Y 35 B 5B
WK BTE SR (WL 6) .

+R6 20204F—2021 £ LFRiFE . HKKE

Tab.6 Actual influent and effluent quality from 2020 to 2021 mg- L™
5 CcoD BOD; SS TN NH,-N TP

ik | K| EK | K | K | K| kK | MK | kK | K | kK | K

202048 H 334 36.2 56 6.5 221 5.6 31.7 12.2 23.8 0.65 3.2 0.23
202049 H 310 31.2 89 2.4 217 8.4 335 13.6 25.5 1.23 45 0.29
20204F 10 J 321 35.8 65 3.2 188 4.8 41.3 14.1 30.1 0.87 3.7 0.21
20204F 11 301 34.5 67 5.1 156 4.3 36.7 12.3 26.3 0.91 3.1 0.33
20204E 12 A 295 29.4 55 3.2 178 5.1 28.9 11.6 22.3 1.37 2.9 0.31
20214F 1 H 356 25.5 82 3.2 214 8.2 423 12.3 32.1 1.21 2.5 0.22
202142 A 285 28.6 52 2.8 198 7.3 32.8 13.5 30.2 1.24 45 0.28
20214F3 335 35.2 75 5.2 201 4.5 43.2 12.7 32.3 1.18 3.2 0.28
20214F-4 F 357 35.4 73 43 189 5.3 38.6 13.4 35.1 1.32 2.3 0.25
202145 A 308 28.6 62 3.2 185 6.2 39.2 14.1 31.2 1.28 4.2 0.3
202146 H 289 27.6 52 3.5 179 5.9 36.4 13.5 29.5 1.24 2.3 0.24
202147 H 234 25.5 48 2.8 165 6.4 35.4 12.8 25.3 1.18 3.2 0.25
¥IH 310 31.1 65 3.8 191 6.0 36.7 13.1 28.6 1.14 33 0.27
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O PrsF 1247 B IO s, K& FE AR
BRRBGHILT B iE, i COD . BOD,.SS .NH,-N .,
TN F1 TP (115 25 B 2% 53 501 755 35 90% . 95% . 97%
96% .64% F192% .

@ g AR VR %) A 7E ff e U A R R
FE ] 11 ) s, b X HH K K B A — o R B A e
AL BT COD TN NH,-N [°F- 35 25 B3 R 43 591 iy 5
HHY 76. 5% .55. 3% . 74. 6% & T+ % 81. 3% .65. 3% .
78. 4%,

@ REMEA A B Wi v e g
7K COD F1 NH,-N % 42 30 d A9 W I 2% 58 43 51
K 3.4,

70
60"\ [ e A ow .l "
50F o e o "
40
30 W n/

COD/(mg-L™)

20
10

M

> e m
FE i
R

=
£
==
EEEE
Fx

— e ——

o e

B3 BEIZERXCODHIERRIRE
Fig.3 Removal effect of COD in each process stage

6
5

4=

/f\ﬁ/(mg'Lgl)

— o —

— o — — —

e e

Z
=

B4 FEIEZEITNH-NBIEBRBR
Fig.4 Removal effect of NH,-N in each process stage
s ol BB R 18 m/L B, LA i AL S AL
XS COD 2 BRAHRX A PR, ¥ 45 2 BR ALY 25. 1%;
{EROR N =W = i N I T RA B 7/ W

(BDOC) 1 (5 b 47 G2 1 H 40 1 ), & BE BDOC/DOC
HEE A G TR, A K Y 28, 5% R & K
48. 4%, X AT g R SR M AR AL AR R A
H 3 (- OH) 38 70X A= W R it A ML) 43 S vl
VIR A LY, L K AT AR AP i T R A
A AT X NH,-N SEAS AT B, 3 22 Ny BRI
FRIE A i BEC-OH) 15 AL K A AL RSB AL 2 i
Sl B AR AL S At K NH-N i T . B9
T5 1k 2% 8 W XF COD i NH,-N 4 4 2 55, Jt Hoxt
NH,-N 4 £ R 3815 75. 1%, 3% 5 1% PE AR 58 K0
FMFLL A TR AL TR 0 A K AR T R4 i B o 28
A, BAT—AFE 25 BN LS R BoR , TE R R 1Y
BB ARSI P 5 £ 0 501 R I 69 1 050,220 mg/g B %
% 355,86 mg/g, IR 510 66. 2% F162. 3% 1M
B JOT B AR A ) 4G & 225~262 nmol Pg R
TIAN SR O B it B S AR T AR
b RV R RO B, G AR R T R e = 2. T~
3.5 mg/lL,

7 IRERBEREKBLSH

7.1 IERA

TR R N T 821. 7 Ji o, Horh 45— 4y
T FESY A 5 853.3 Jion, TR ik Hofth 9%
1231, 4 Jiot, B 3%k 566. 8 Ji o0, B HEK
FIE R 134.7 T3 00 SR %E 4 0 35.5 T 0. &
WS B AR BT LA 2 607. 3 JT/m’

7.2 XESHT

O BN LR, DT K TN
F1COD {43 514 13. 2 mg/L 1 54. 2 mg/L, 4F B ik
IRENEE 2978 494. 4 ¢ T G AL BRA R 0. 182 JT/m’,
7 LU TN 3, ) 4b B A AR 54 6. 23 TT/kg TN, H DL 4
BN BRI 5 24 4. 07 JC/kgTN; [RI}, U2 1 e gihb
T ZBEHIE COD [ 7, FEAR T AR .

@ B JE BRI T A5 s o R A
18 mg/L, 2 B B4 T COD /Y LA AE = R
1. 23 g0,/gCOD, 1% i 2 1 Hiy 5 48 42 fioh S8 Ak % 19
66. 2% , {0 55 At STk 438 7 B, B i s 3
A BRI BRBUN " G, 5 3E 7K K R K s o
Ak SR, FEME L E L T A B AR Sy
0.38 Ji/m’, #5 L COD if, W kb H 5% A< A 0. 027
JC/gCOD , A R M S AR

@ ARy SO R R A S R TR
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5 BERET G 1 [T, b P AS T2 A 35 DR DR B
%, A B B S A FE 0. 25 kW -h/m* [ £ 0. 18
kW -h/m’,

@  HRARUCEE S IR AR T RS T AR
M 1.28 Jo/m®, HoH AL 2 0. 56 Jo/m?, 255 B A
0.29 Jo/m’, [# 2 4E R 55 2 (& N T 9% difs 3% |
EHPRAE) A 0. 32 Jo/m’, HA R A M 0. 11 Jo/m’,
LRI L B AT ARG N 0. 455 J6/m’,
8 4iE

12 TR 3 1 T B8 SO, 20 JE A Carrousel 48
A 78 RS R I 5K, R R T DL R R AR
e+ E PTG PR R U8 A R TR AL B T2, W]
AR S AR 70, fe S B0 T $ 0 AN AR I B S 75 5K o
TR BT, P O TR R %

B3k
IS \V &I 250 W S 7 Ry S VU 14
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84-86.

SUN Yongli, XU Guangming, YOU Jia, et al. Selection
of external carbon source for municipal wastewater
treatment plant[J]. China Water & Wastewater, 2010,
26(19): 84-86(in Chinese).
Wb, B/ NEE BRIE, 55 . AMIMBR IR X5 K ) S ik
KB SR A AR LT ). T 457K HEJK, 2011, 27
(3): 106-108.
YANG Qiaolin,

[2]

XI Xiaoying, CHEN Na, et al.
Enhanced nitrogen removal efficiency of external carbon
source during abnormal influent in municipal wastewater
treatment plant [J]. China Water & Wastewater, 2011,
27(3): 106-108 (in Chinese).

B WK ER, EIAE . R SR IR XIS e R A Ay
PERYSZ M [J]. db 50 Tl R 2% 2% 4, 2009,35(6) :
820-824.

MA Yong, PENG Yongzhen, WANG Shuying. Sludge

(3]

denitrification characteristics with different external

carbon source [J]. Journal of Beijing University of
Technology, 2009,35(6) : 820-824 (in Chinese).
RS, TS KA, 55 . B RBER S SR A
B AR LR [T]. B TR A, 2015,9
(1): 362-366.

[5]

(6]

[7]

[8]

CHENG Zhe, WANG Xiaochang, ZHANG Yongmei, et

al. Comparison between fermentation liquid of
food-waste and  sodium acetate, glucose  on
denitrification potential [J].  Chinese Journal of

Environmental Engineering, 2015,9 (1) : 362-366 (in
Chinese).

AR IE 2 E A AR, A5 L B URORT S A AN TR Y S
it A T A TR & 45 M B 2 [T ], BREE R A A 5T,
2018,31(12): 2047-2054.

ZHOU Mengjuan, MIAO Hengfeng, LU Zhenming, et
The influence of different carbon sources on

of

al.

denitrification rate and community structure

denitrifying bacteria [J]. Research of Environmental
Sciences, 2018,31(12): 2047-2054 (in Chinese).
JRAG, XA, A/NE . Carrousel EALIAILA T2
g ()], PESKHEK, 2018,34(24):119-122.
YUAN Jianguang, ZHAO Yingchun, HAO Xiaojun.
Reconstruction of nitrogen removal process in Carrousel
oxidation ditch[J]. China Water & Wastewater, 2018,
34(24):119-122 (in Chinese).
ZESCIE R XIMRE . A RE (EM) HE AL i 2 4 AT
TR KA TR uE 1], hE g KK,
2014,30(10) : 89-91.

LI Wenguo, ZHAN Shuyan, LIU Peichun. Application
of advanced catalytic oxidation technology to upgrading
and reconstruction of Shijiazhuang Qiaodong WWTP
[J]. China Water & Wastewater, 2014,30(10) : 89-91
(in Chinese).

ARmEHE , T, 222, A RAEREAR TS K —9URA
BLAE R SRR B [T, v E 5K HEK, 2021, 37
(10): 1-7.

HAO Xiaodi, GAN Wei, LI Ji, et al. Effectiveness of
ozonation on oxidizing secondary effluent organic matter

(EfOM) from WWTP [J]. China Water & Wastewater,
2021,37(10): 1-7(in Chinese).

- 03 .

EE B FEFR(1988- ), 5, HIRBEH A B+, T
R, 5K 75 IR AL B 5 9 IR AL R A
B EE TR,

E-mail: 1034958137@qq.com

s B #5:2021-08-19

& B H#1:2022-01-24

(G’ AREHD)



