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Application of Combined Process of MBBR Oxidation Ditch, Ultrafiltration and

Ozone for Upgrading and Reconstruction of WWTP in an Industrial Park
CHEN Jin-can, CHEN Yong-jun, ZHANG Quan-pei
(Zhuhai Urban Drainage Co. Lid., Zhuhai 519000, China)

Abstract: A wastewater treatment plant in an industrial park (5 x 10* m*/d) used micro-porous
aeration oxidation ditch process of A/O style. The effluent discharge standard was the stricter value of the
second-level discharge standard of Discharge Standard of Pollutants for Municipal Wastewater Treatment
Plant (GB 18918 —2002 ) and the second-level standard of the second period of the Guangdong Province
local standard Discharge Limits of Water Pollutants ( DB 44,26 — 2001 ). According to the relevant
requirements, the plant needed to be upgraded. After upgrading, the effluent discharge could meet the
stricter standard of the first-level A standard of Discharge Standard of Pollutants for Municipal Wastewater
Treatment Plant (GB 18918 —2002) and the first-class standard of the second period of the Guangdong
Province local standard Discharge Limits of Water Pollutants ( DB 44,26 — 2001 ). According to the
characteristics of poor biodegradability, high content of refractory biodegradable organic substances and
high fluctuation of water quality, the upgrading process was reformed on the basis of the original
secondary treatment process, and the process of MBBR oxidation ditch + coagulation precipitation +
ultrafiltration + ozone catalytic oxidation ( supplemented by activated carbon adsorption) was adopted.
By comparing the operation data before and after the upgrading, it was shown that the process could
achieve stable and up-to-standard operation with satisfactory results.
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Tab.1 Design influent and effluent quality after upgrading
mg * L™
IjiH | COD | BOD, SS |NH,-N| TN TP
K | 350 160 200 25 35 4.5
Hk 40 10 10 5 15 0.5
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it — A/ O TR AL IR SR A — UTTE i — 28 AP 2R
TR HERC” o H K HEBObR o PR AT OB 35 K b B
J 5 G HERCPRAE) (GB 18918—2002) — Z HE it hr
R A8 A KI5 G W HERCBRAEL) (DB 44/
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Fig. 1 Flow chart of wastewater treatment process
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FEDRARG FT AR AR 22 S I e S Ak 78 v 3 in MBBR
T AT NI B R DR} 7 S B A5 I a) Ay
9.8 h K H A N WHR 43, Horh—FR 43 4% I i Lok
3400 m*, HURH N L Ry 35% o

Jirt A A IE PSR RT3 14 ) PN DR, [t s8R
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JEAEBLK I HE RN 10 x 10° m’/d, % 45 10
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YEfs, BT PR KRE S R 5 x 100 m’/d, SR (L R R
Kz =1.38 , FEI L4324 0.02 ~0.04 wm, 45 S &
H31.0 L/(m® « h), B5 22 (TMP) ;0 ~ 35 kPa,
538 8 MR A BT 4 IR A%, 33t 32
AR, BT ALY 67 200 m?
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Tab.2 Removal effect of water quality indexes before and after upgrading mg -+ L~
% A COD SS TN BA TP

) Bk | K| HEK | ik | dik | HK | BEK | ik | ik | ik

2012 4¢ 130 | 72.7 82 18 32.7 | 19.5] 26.4 | 4.06 | 1.31 | 0.83
kR 2013 4F 138 47.2 87 9 16.2 | 10.1 | 11.7 | 2.82 | 0.58 | 0.20
phecal] 2014 4 165 43.9 108 10 10.2 4.5 5.3 0.88 | 3.92 | 1.73
201541 H—10 A 129 | 46.3 93 12 15.3 9.0 5.8 0.48 | 5.93 | 1.56
2015411 H—12 H 175 33.9 93 2 14.7 4.5 9.1 0.52 | 3.35 | 0.42

e 2016 4= 183 25.0 129 2 8.8 2.6 3.4 1 0.42 | 4.62 | 0.33
Iﬁli%;;ﬁ 2017 4F 104 24.9 51 1 10.0 3.0 2.0 0.26 | 1.04 | 0.06
2018 4F 152 26.8 111 2 15.2 5.1 3.8 1 0.48 | 1.63 | 0.14

2019 4¢ 121 25.3 61 2 14.8 5.1 4.710.52 | 1.8 | 0.15
PEAREGE R AE 143 47.3 96 11 16.8 9.2 | 10.3 | 2.29 | 3.24 | 1.12
PEFRME o 145 26.0 93 2 11.8 3.8 3.5] 0.41 | 2.42 | 0.19
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3.1 3 COD HEBME
HE 2 AT UL, B AT #E K COD SF-34{E 143
mg/L, 7K COD E-H{E K 47. 3 mg/L, F1EERER
h 66. 1% ; iid e 7K COD SF-Y{HA 145 mg/L, H
Kk COD “F- {2y 26. 0 mg/L, F ¥y % R &
80.4% , /K COD fasE ikbr

WU FT, T EAKOK B % Al AR AR 22 RS
WAETEERZE , HICHE S BRMEE M R A LA
X COD [y 4 3 JC 2 e e b bk, HL S 7K 7K BT i 3l 458
KBS Gl BOMRIE (L R) $ 5 1K B AT A=
A, it s el 1K ISR AR AR VA B TS e
BEH 1500 mg/L 3553 T 3 500 mg/L; i 1 MBBR
TR T BEXEMRG, e IEETGR S &
BRI A E R L FEE T, RS T &
Grimpt b TR 5 5 2 e v s vE T i TR
BETTIE (R LATE PR W B ) e 0 B 3R e ) b 08 L R
AL AT I BRI B 25 (- OH) Y3 4R
TRRE T34 7K vk BR | ME R A A DL 2F — 20 48k 4y
fiR 45 K COD FasE ikhR.
3.2 3f NH, - N IEBRHR

%2 AT UL, B0 i #E K NHy - N SEH{E R
10.3 mg/L, 7k NH, = N SEH{EH 2. 29 mg/L, -
B LBRE Ny 83. 8% ; Uik J5 # /K NHy — N F-I{E K
3.5 mg/L, 7k NH, = N SEH{E K 0. 41 mg/L, -
LBR%N 86.7% , 7K NH, - N 2@ ik45

BUE T, RAEM AR EBRBCRIEATRE, Mk
AR R ), K R SR &, RS
Propihi B A2 . OE T, E K 2 R OE AR
T 6.8 mg/L, K BT gt R g s/ {2 BRI
MOETTE S T o BR T IR I i
TG VLE TG PESS | i 30 5 e SR M B R, IR
UEYT Yot A A i Ak 4t 77 AT LA ¢ - i A B8 A SRR
b BETSEAL T AR D S R SR b vk
18T, e BROR T .
3.3 ¥ TN MEBRME

M2 AL, B p kK TN SE349 4k 16. 8
mg/L, 7K TN SFHEN 9. 2 me/L, -3 LR F N
43.8% ;MU f K TN SF-B{E R 1.8 mg/L, Hi7K
TN SFHE K 3. 8 mg/L, V352255 H 68.0% , H K
TN F2E 545 o

ME R, BT 3K AT AR A PR 22, 37K BOD,/
TN SFIEAL N 2. 67, Bk P AN F2 2 I 280880 38 A A1 1)

FEF A S8, AR AR P R TR 4R DX B 4 XY
L3t 1 T P [, [ RORAS B, S 8O A X
TR ER TS 1| 3t 3] ke 2 DX R A7 R il k. el s
T HN 80 me/L 1 1R, A I AL HR AL T 7 2 1Y
Tt 5 2 AL A VA Bk S IX 3 AL DX G I 1 TR 5 YR N el
TS, W G S DX P i T A 2 I 38 e A DX AR A T A
b5 735 , MBBR T 282 S (b SR WAL i 1 A ik
ROR Ak T IARCR
3.4 Xt TP BIEBBE

HE 2 Al UL, s AT koK TP SF- Y {E 2y 3. 24
mg/L, 17K TP SFHE 1. 12 mg/L, P X R ERF Ny
61.2% ; M3E G HEK TP SEY{E M 2. 42 mg/L, 7K
TP SE-3{E K 0. 19 mg/L, -3 2% 90. 8% , M
7K TP F25E 5475

G I, 35 SO AR W) B 9, 27K BOD,/TP -
BHEACH 13. 8, W PR AR IR IR AL 5 175 1 455 e A AL 43
PRAR , 25 2 TR | [ I AR AR VA R o i s AN
B AATE/KJIBE S, BRI PTG Je Ui 2 A k1
RS, 75 P MK g™ AR I, PR A= ) SR i F W B A
15l o S HE S R G, BRERRCRIR AR, 2k
W, — 7 s B LW A Y R A T L8
BRI , 25035 15 JeTE M, 53— DG R 48Tk 1 5%
AT AT T RGE SN T 8 AR, KSR
K ek , 16 PETS Ve i s34 50 15 YR DO n) A5 21 1
fif g s ]I, TR PR OB AT DL e B O [ e it ik
IR FL AN , i 3 MBBR AU A 7 B DD REFRIE T &R
G LAY I 1B AT, 380 3 3 A HlE VR A TIE R AR R
B TR ACA PR, 5 R SIS K TP P sl K, Rl
T SR LT S IR R 4 AT PAML o A W 54k Ml G 1k 25
o 1) W98 2 R R AT AL B, 78 0 PR B T K TP AR
JAER P 7
3.5 3t SSHIERBRIME

H 2 A DL, gl A gk K SS S 3 {H S 96
mg/L, 117K SS SE-HME Sy 11 mg/L, -4 F5 (R Ry
88. 1% ; Piii J i 7K SS ~F-¥{E y 93 mg/L, Hi7K SS
SEBIE R 2 mg/ L, P EBRFEN 97.5% , HiK SS £
JAERPY 7

HUGE T, BT RS K AT A A 22 15 U8 1 O
%, BEETIVERCR B, BRI T PAC/PAM %l Bl
TREE, K SS AP SR e o Bl e, i iR S S
Jitn, SR T AL R G B el T e R UTVE I, 3 — 2P 5
b TR BEDTVE ; B 1 8 g b, P Y fL AR A
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Mgk, 5 :MBBR RALA/AJE/0, TEIR T TR 5K RAFKE

364K H2Mm

0.02 ~0. 04 pm, AJ$2 38 A 1) 4b B AR EETTVE K RE
DURERORL AR R or A WL ) 5T, 7845 HL Ok
B ik SS fRARE kbR .
4 BFH B

)RR GE TR SR BN 1.33 {470, 45
HGE RPN HAE R 0.20 kW h/m®, $R AR 5 B
PEHLFER 0.35 kW - h/m’ 42 FRE R T 25 9% 0. 02
Jo/m’ BEAREGE IS 258 0.67 J0/m’
5 43

TR T ARET A Tl b X k) K ] A A
25 MEAEYIRE A ML) & i K BT 3 KSR AL
TEJRA b BT A3t Ao, R T
“MBBR kil + IR EEDTIE + I8 + SR LA
CREDASE R W) " T2 % 128 #6°k Al MBBR
FOARNT AT AT RS , 58 A0 A ) K A A DL I
RERBEMIRE ), ARG TR EEDTIE + H U8 Hooit
— L RBRK AL RE TR, B R LA A
AL T 2N R BRMERE A LY . $RbR s 8™ 5
SARZOR R LA T RS A RE AT, RUR AR,
FFZSEL Tl i (X ¥5 7K Ak B ) T 75 e R HL A 5 %
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