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Application of A’°O/MBR/Catalytic Ozonation in Upgrading and Reconstruction
of Wastewater Treatment Plant in Chemical Industrial Park
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Abstract: In the design of a wastewater treatment plant upgrading project with scale of 1x10* m*/d
in Circular Economy Industrial Park, Tieying Town, Laoling City, Shandong Province, the inflow is
unstable and the water quality is characterized by complex composition, high pollutant concentration,
containing lots of toxic, harmful and refractory substances and high chroma. In addition, there is no
wastewater flow and quality adjustment process in the wastewater treatment plant, and high soluble
refractory COD in the effluent from the biochemical process is detected. To solve these problems, a
reconstruction scheme was proposed, including constructing an accident regulating tank and changing the
carhon source to enhance the treatment performance of the original A’O/MBR process and adding
catalytic ozonation process. The results of trial operation showed that the effluent quality stably reached
the surface water class IV standard (except TN). The total investment of the wastewater treatment plant
upgrading project was 19 million yuan, and the direct operating cost after upgrading was approximately
1.99 yuan/m’ (excluding the cost of sludge disposal, depreciation, maintenance, membrane process

material replacement, etc.).
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20154F 11 A JF IR #E%, 2017 4E 5 A 3598757k , 10 A
ER B AT, KK B 2 O TS K A BT 5 e )
HERCFRAEY (GB 18918—2002)—2% A #iifi
20184, 44 B8 AT HETS VF ] A 9k T IX &2
PR ESR 1295 K ) H KK TR 35 3 Ot F K R 58
JHE bR ) (GB 3838—2002) IV 25 /K i bk i (TN Bx
A1), RIS St A e -
1 RAFKE TR AKFAKE
O I T KR RO A 22 U Tl Bl R R TR 13,5
km’, 2011 4F—2015 4F 3= 22 & J'e A= il i A i Ak
T K 4 Ak T KAk T bR P A B IR O R
2015 4F DU 72 b 4 A T80 | & e K 40 Ak T R8T A
b B2 ADHAL TN T AR B AR
224, 2023 4F ik 55 0 N AR AR R 7K HETL
HOR A AN 2 250. 4x10° m/a, A Mb 1E A= 77 4 B 330
dIHE, Tl JE /K HE &3S 0 22 0. 75%10° mY/d, A
R 55 B 9 A 3 V5 K e BR BT S R K00, 9115, 2023
AR TR TG 7K 29 0. 21x10° m¥/d, 3 % JE A 10% A
B, T 2023 4F E05 KRR 10 721 mY/d. e bR
AR IR U IR BT 1x10° m¥/d.
15K HAS KT AR Tl Anlk A = K
A BRI BT (pH) £ S XERE i A B (2 L a4
VI NN N TN NN NN TR e
Y AL AP IR G ) 55 BAK
By B4 5 e e A A EY L i
YIRS B 2 R SRR A . AT TT 24,
157K RIK A K BT AR e v H 7KK B A, (H %5
JE R O i 25 78 9 ] DX Tl % 7K 1 328 A 38 i KoK
T )AL, BAR ek TR T E AR BT T FH i 15
THE, H 7KK T BT (b 2 7K 20 5% ot & A ) (GB
3838—2002) IVZEFRHE(TNBRSN) , HARILR 1,
R1 EBIRIRERE HkKR
Tab.1 Influent and effluent quality of upgrading
project
BOD.,/ | COD/ SS/ | NH,-N/
(mg-L™)|(mg-L")|(mg-L™")|(mg-L")|(mg-L™")|(mg-L™)
150
(350)°
K 6 30 6 1.5 15 0.3 |6~9
T ESAMEE N BOD/COD<0.3 N iyl H5 bR, 45 5
WEE R BOD/COD>0.3 B i F il 46 4

i pH

i 500 400 40 55 4.0 |6~9

2 RAFRELLAE
2.1 RIrBIIZRTE

PEAR TG K AL BT T2 0 2 0 5 /K i 7K — il
b F— 7K TR AL 1t — A0 Tth—MBR [t — R 48 122 fi
L35 P A T — T
2.2 RERIZAREBERE

15 K AL ER T RGN A R K R AL T AR R K
R D B A TG TG K, K R 2%, R AiE A HILTS G ) A
2, WHTHHZE AT 20 BT, 15 K A B T 45 1 7K 38 b vk 1
P 5% sy BBl ek, AT m i bl o o TR
THAY A’0+MBR 120, B AT 55 i e op o 4 for B
B g5y B Re 1 AR 5, MBR S 7K Y SS Al
NH,—N £ /2 12 IV K B2 oK, 3 o B I Fi
BRmE 2470 ] LR BE TN TP #2475 J5 1545 , BOD i i Ak 4k
Qb FE A MBR R B8 45, A AT i 12 KB SR Bl
ST RIE COD ik %5 o 15K AR T 3E 7k COD Bl
B (R 20t 45 Ak y5 /K A R R Ge b #1, dE A=
YR A AT L L3 v, SRR MR IR B AL BE T
AMRIE H 7K COD<50 mg/L, (B4 A8 i 12 T. 2, Bets
H RS 30 mg/L, AL R XE, i LA AT ¥ xERE i COD
FEBR AR YR B bR B 3 %) F o5 M A5

FRAE M2k T Tl el DX 7Kl b B8 6, B
A AT SR R T Ak B+ A A Ak B+ 0 R A B 4 A
T, fFRRK—o—E" ik d#5%, Bk
K HE 7 A A 7 R A K K T K R
A v A ks B DRI 2 T 43 B N At it
B ORI, PURAE RS HRT 29 18 h, il
RS J S BRIs AT 425, BOD, NH,-N TN 254845 2
T SRR HE B SR, PR A YR s W L A?0+MBR
T 7, R s AL A B . Akl =%
R bR R AT HEXERE A COD, 25X IR B AL
PR, R sl A AL T2, A TR
b HA B, R e IR e ) ik A
S CoD EBRFRAZIR, AR aip A E L, D4
B R 25 A A Ak TR0 %) 25 0 4 A SR Ak B AR T A b A
B R A B AR B R A R B A
F M SOk A NUPER . TR A B
AL VE T HLEAE T DR R A O A, T
Lt B 40 1) B A AR AR R A T 109%0~30% A2 470 i
AU ARAR AT SL A R A A T2 AU IR e 4l
B, 08 B TR M Bt A S U DR B . BT
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Fig.1 Process flow chart of the WWTP after reconstruction
3 BKEIAZZM

1

3.1 —ZxhbiE
O, BT 7K A 10 000 m¥/d, 73K
4K, 5B IR 8. 79 b, Bt O LA R A
FEL AR . RS S mY (> +h) .
FC Y S A R AR TR K K, PR UEJR S
T MR EETT, A FHOKEAR, HelER o
WAF R HOK , Z G R AT A TG SEAb 1T 25, AT R
XHEK T IEH B E b

Ja A KR fith . Aiilistrh iz T LB
KEERGFi21T, R EEKEH . AWSEbr, &
ARSI, A I T2 B, DA s K 5y af
A B TS S A AR AL R . K R Ak 2 g, PR
B 208 m/h, Rk b o7 XA K, b T
0. 90 m/h, 1 & X5 e e i MLSS 24 15~20 g/L, {5 84
AF1A] 6. 8 he
3.2 —iphbiE

AR YR $E AR el TR A B ROR 1) A0+
MBR T. 2. JRE (B 474  MBR Bt 15271 HRT
SR 2.2.4.2.12.3.1.2 he —fRH MBR T2

FI BTG k), O MLSS 45 7E 6 000~8 000
mg/L, AT H Hy T #E 7K e BE AR, 47 480t MLSS #E
4 000~6 000 mg/L., MLVSS #°4 3 000 mg/L, F/M 2}
0. 047 kgCOD/(kgMLSS-d) , NFTiE 11K F , 7T 15
& H FTK B K A BEEER a0 SR A Ok it K £ Ao B2
150 A Ak MLSS 23 4 W 45 5, AR SR T DL SE s
Y4 b i AR AL B B L BR R OR . MU IR AR R 2
1 RN T 25 A0 AR < B 3 G P AN ™ 1 A b 2R 51
W] 17], fif AN BE B R 5138 47 ) 80 ; 5 A1 ok B ke
U5 5 F Brom Ak iz B T 2080, oo iR A VE #
RN B — B R BRI e TR SR A
XA T 7K Jt WA 2 A e AR (3 B4R i 2 W L T
A s AT
3.3 REME

B R AL A A 13, oy Bk, B
T RGT 4.5 mx6. 0 m, B R 51 o A D8 2 A, S
WA Z5 i MK 26. 6 mx14. 6 m, KA 42 il X
K3, 35 mCCFH) % 8. 0 me % i13EK COD Ny
50 mg/L, 7K COD 4 30 mg/L., AARIIE H KR iE ik
B, A7 S A B R 2 BeAhn , — B SEUR 22 it
6] 15 min, B IFURHE Ml B ] 15 min, 15 7K X A5 B4 B
6] 30 min, S5 B2 B 1A] 60 min. AR/, O, FIZ5BR
COD Y FL B M 1. 2, W S ARV 228 24 mg/L, R
SAFINR R S g < =K
3.4 FEMEILE

B | BELE A N Ta], IR IR N 2R . R
JTRER A T A IR N R G B AR R >, H
REREAE 3 d MBI, AR YR B A e it 5 2 i 245 1)
PG CTRENAETE R3] 10 d 19257 it 2
4 SEFREATHER

SR B AR A 28 U s S Il X 5 K Ab BT F 2020
AF 8 H 58 UKk A GRaE 17 B B, ias A7 g a) 6 4
H BEHREREET4NH, BAOK AR, 3
SEFR AN 2 TR

FH 2% 2 R AR WA 5K E K A 8 AR ik 3
MR, BRTRA & — 8", MRk K T
fiE 5 Ay 9 55, AR X S X R A A HE A A R A A
IR . MBRBE T 2R T R A A BT /K & F 7K o
i AT RE T B X EemR IR BE FR AA TR K, AT R
EAE RGN EETT. R REHRE A
fb4R .
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Tab.2 Monitoring values of main indicators of each process section
COD BOD, NH,-N TP TN
moH 1 ] ] I
W PEYME Y il bl i I
8 1 {E {11
HK (mg- 17" 49.84~1 029 | 161.99| 7.00~98.00 | 26.33 | 1.20~58.00 | 11.23| 0.73~3.90 | 1.57 | 7.19~59 |15.76
IKFRTRALE 7K (mg - 17!) [52.67~773.74|145.54 2.78~13.16| 7.98 | 0.83~5.65 | 1.82 |7.15~39.12|13.83
A0 K A(mg-1.7") 48.16~124.9 | 74.69 0.65~2.84 | 1.47 | 0.68~1.92 | 0.82 |3.71~15.57 | 6.66
MBR 7K /(mg-L™) 23.45~57.19 | 36.98 0.30~2.65 | 0.89 | 0.18~0.50 | 0.27 |3.54~13.07 | 6.45
P EAL K (mg- 17| 11.73~32.25 | 21.74 0.16~1.13 | 0.47 | 0.17~0.33 | 0.27 |3.06~12.27 | 5.48
FK(mg- L) 9.03~30.10 | 20.09 | 3.00~6.00 | 5.20 | 0.09~0.88 | 0.26 | 0.16~0.33 | 0.22 | 2.09~9.57 | 4.63
SRR % 63.83~93.14 | 79.31 |50.00~92.86|69.10|79.63~99.22| 95.42 |68.00~94.87| 83.30 [46.34~90.07| 64.27
5 LF5H KK AR R 3K 3 2K IV 2K BbnifE (TN BRAM) o
P TR B AEYE 1900 J7 o0, Horp 51 TR 2%
F1 650 J7 70 (AL SE B At 1k 5 ke 43 ) (e T B LR

3% 186 J1 J0 U 45 WA ' 2% 920 J7 ot HiAth T 7% %%
144 T3 70
2 DA HLRE L 2 FE W 1 R A3 A b A H ilis
TP SE PRiz 15 28 A HE AT 90 . TR BT
KRR AT S THL SRR 0. 84 Jo/m’, LAY
0. 60 JT/(kW -h) ; &3t 25 50 2% 4 0. 64 JT/m’s W
Gt 1,48 Jo/m’ s SEPR L FEALEE R 15 A HUFE
0. 59 Jo/m’®, Bopitt RAAMEAL AL T 2 R AUk A AR e
0.2570/m’, &1 0. 84 o/m’, S HEW & . i 2h
FIALHE R VR | R 25 7 PAC . MBR JIE 35 vk FH Uk SR
BRI S AT I IR) , 455 53 24700 2 FF- 35948 ik
U5 0. 33 Jo/m’, B B 77 0. 07 76/m’, Y R 41 0. 034
Jo/m’ R 0. 23 70/m*, &3 0. 66 J6/m*, Z¢ I, FLFE
M FHFER A TH 200 1.5 0m®s 25570148 =
HREHE K A B K 2 5247 N Ry, He P s PR in
T [ 90~150 mg/L, B PAC # it i F 2 30~
90 mg/L. /KA HE& i 13 A, AT
4500 Jo/H , N T34 0. 49 To/m*, W ke i J5 757K )
SR EL A IS AT AL R 1. 99 J0/m® (N4 45 75 I8 ik
BOPTIH 458 BT AR ) .
6 %t
FERGANAE T X35 K ) 4 Am oot TR, R H
B 2 kb R o Ak Al A A B AR A TR B Ak B
A AT L B KT T R R SR i K — TAL HE—
5O K R T L — A0 i —MBR b — 5
AL AR Tt — R A it — 0 P A g Tt — T
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