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Abstract: A wastewater treatment plant (WWTP) using CASS process with a capacity of 10x10*
m’/d in Sichuan required upgrading to meet quasi-IV standards which is facing the problem of
simultaneous improving influent loading and effluent quality. For this reason, the influent quality was
checked again, and the moving bed biofilm reactor (MBBR) process was used to enhance treatment
capacily, the original CASS tank was divised into a MBBR biochemical tank and a sedimentation tank,
the D-type filter was transformed into a sand filter, and a new deep-filter was built. After the renovation,

the effluent quality was stable and better than the quasi-IV standards, and the impact resistance was
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significantly enhanced. The effluent concentrations of ammonia nitrogen, total nitrogen, and total
phosphorus were reduced to (0.53+0.30) mg/L, (6.70+1.40) mg/L and (0.20+0.05) mg/L, respectively.

The energy consumption per ton of water and per ton of pollutants only increased by 10% and 4%,

respectively. The added carbon source per ton of water increased by 15%, while carbon source

consumption per ton of pollutants decreased by 8%. For nitrification, the system retains the capacity for a

20% improvement in influent quality and a 10% increase in treatment volume, enabling future expansion

or adaption to higher influent loads. This case study demonstrates that the MBBR technology can meet a

large range of upgrading or expansion needs, with significant advantages such as intensification,

efficiency, and shock resistance.
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©  HAKOKFHRETE . ZUTAE SRS AME AR
frahiem , oo e e B kOK A BT dE s, 2 EA
IAEZ A A TN I, Horh ik 2 A R 30 mg/L 27+ 2
50 mg/L, TN H1 37 mg/L #2& 7+ & 60 mg/L, 43 il 42 7+
67% F162% (WFE1) o 1% PRk K 75 G 7 fiy 12
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Tab.1 Design influent and effluent quality before

and after renovation mg- L™

iH BOD, | COD | NH-N | TN | TP | SS
MERT R | 20 | 350 30 37 | 40 | 220
M ET IR | 10 | 50 5 15 ] 05| 10
Mk Rtk | 18 | 400 50 60 | 42 | 250
et Rtk | 6 | 30 [1.5(3.0)0] 10 | 03 | 10

Q@ HKPRMERE R o SRAREOR UK A —
A RS BRI ) 1.5 mg/L(12 "CLL R 4 3.0 mg/L) , #R
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FEAETS Y R 1 Rl 22 55 ()0, LU 0 a) 2E /K 3 3l 5
M HH 7K K 5, 8 T BE AR — X LATE Y 2 2R 1
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Tab.2 Comparison of advantages and disadvantages

of alternative solutions
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Jr%E—:CASSELU N MBR T. 2, %7 i o 4%
TG VR R AL R Ak R AL M BE L B TR
FURCR LA, B3k 8 T fRAIE H 7K SS F1 TP R ik
Bio BT IR T 25 B0 A5 FH R B A B i
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X #Ei MBBR , SR ALAE AL DI BE ; # C A D 2 i vt ok i
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Fig.1 Flow chart of wastewater treatment process after

renovation

3.2 &itEsH
ZIWH W R e R 5x10°
m*/d, BT 10x10° mY/d,K,=1. 3,
3.2.1 WikbHHIT

A AL B AT RE 5 1 AL A0 TS K B R K =
fugmg, O S, BRI
3.2.2 AARACFERITIE M PR TT

H IR CASS Akt 74% 23X 534 Bardenpho—
MBBR A= Abith (L] 2) , b A4 A Ak X T R
37 mx25 m, AEALERSN HRT M 11. 69 h, Hrp IR 451X
0.5 h BAEIX K 4. 23 h IR IX K 4. 23 h 5 AR
X 42,12 h J5EF4AIXh 0. 61 he

AL BT K AR 10 mg/L, A AL BEBETH I
At H 50 mg/L, Hif 5 BEAIX 53517 35 115 mg/L,
Je 48 X 2 IR COD/TN Ay 4 19 Ho A5 35 i Y k47 st
A s MBBR X B4 24 bE 3R 17 #1>800 m?*/m”* 1) SPR—
T B 7 A, BRI T2 R 36% . WIS Mk i
27 4 000 mg/L, AN AL LR 150% . — 1A= 4kt
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Fig.2 Functional zoning of biochemical tank

MBBR & 4i % sl SR & i 7 N1 & i
FLIEFEAR AOBERE b it CFD AL Tk i <A 5 11
A1, BIVAT S IR AR Y 24 5 Ak, R BB
I 3 i A= Wy B JEE 54 100 ~ 200 wm, MBBR R 4t
e 42 U 1N S 0 X 28 AR 114 48 B 7 19X SR FHAS 45
T, LA R A AR 1 70% o

TUVE DR RS TUVE L, 20 R Ko 58y 13
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FE T G 1.9 m*/(m?-h) |, W R 37 1 3 T 6 Ao 2
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WHCE 154 8%, PAC(ALO>10%) #fin &
60 mg/L. Hr¥h 1 EH B B a4 & (A ) 2 44
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Fig.3 Suspended carrier of MBBR tank
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(121. 86+50. 88) pum , {H K HS 34k T 55 A5 il (100~
200) pm, PRIE T R4 A 4% BUAL S 80 . Wi T
Al LA A KA R e RSB HMAY, R
T RGBSR R

X PR R /TS 18 4 H B 17 5 s 247 % e
M, SRR A PR . MO R K E A bR T
A AT T 33. 35%, K A A IIME K 0. 53 mg/L,

e U 1. 27 mg/L, HRBRFCR Bk . 15K
SR BR B B GE HT AR T 70. 81%, H ZSBR R
{53 (88. 52+5. 93) % , B & Aif $2 FHE 20% , Fe K
FBRRA L T 95. 15%, A AL B K TN A RS R 7E 9
mg/L LA o Bl 5 [R]85 S BT H K BB B SS TR
(R)30E— 25 T B, TR A BB TN HY UK SS I AR IR
PRAET IRBE

R4 KR BUERTESEEREE | H K KR
Tab.4 Actual influent and effluent quality before and after renovation of sewage treatment plant mg-L"
i H COD BOD, SS NH,-N TN TP
i K 190.45+64.56 81.44+25.12 1 048.32+608.70 33.53+9.08 42.48+8.53 2.73+0.70
HK 21.18+3.81 6.54+0.60 6.07+2.61 1.09+0.53 12.84+1.11 0.25+0.05
e e kK 210.71£52.12 102.11+27.82 438.98+347.98 41.05+8.72 53.42+19.25 | 2.73+0.69
HK 16.96+3.26 4.65+1.44 4.39+1.77 0.53+0.30 6.70+1.40 0.20+0.05

TS bR K AT AR A R4, DR SRR X 32
) PR K B R L, EL AU Y TN 25 R Ak SR A
T e S E AR T o e AR A R A i D
A, RIS s 47 liAs , 2021485 1 20 H—30 H
X Jie it A DX A48 s U O RURSCR R AT T e BT I ik
A XHE K TN 30 R (9. 15+1.12) AT (7. 27+
0.83) mg/L, i | H 7K %5 1 COD 4351 2 (32. 46+
5.44) F1(33.35+4. 19) mg/L, 454 Ja 4 X 52 PR K
AR BRI AT BRI TN A (4. 69+0. 47) mg/L,
TR AN I A (80. 70+10. 22) me/L, Bk I 2% JH 4
110. 10 7o/m’, 454G 8 K COD K TN R, 5
38 2 A a5 N &S PR IH FE Y ACOD/ATN 2 3. 83+
0. 89, AR LS IS SR —8, T B4t
K TN 20 T3t K bR o, PR TR IR 108 it 52 B
BATIEARBOINERIE , (R 2 8 1EH .

FEISAT AR T 1T, A I B 2 A B o 7 2 7
R g o 1 FH P B 38, s Fe V5 K ik
S i 75 G ) ik B REAE 5390 A (0. 40£0. 04) kW - h/m’
F(1.56+0. 44) kW - h/t, 55 i 17 3 31 48 7+ 10% il
4% FE AT 5 BT Ja WK K BT T e Wy e YR I R 1t 4y
5124 (0. 0900. 08) kg/m* 1 (1. 90+1. 00) ke/kg , 5 2k
T T AH B 7K B YR FE R T 15% BRATS YeB)
B VR T FE 1 T B IT 8%, 1 I B s 5 R T T AR A
FHZE . e S 7K DA R BT 5 e B ol 24 ) A o
435914 (0. 065+0. 010) kg/m® F1(27. 99+9. 84) kg/kg,
BB T TR
5 #—F T BEBRFRA RS HH

T IZ I H 4 X B T A AR I g R R R A #)

SCHR R B9 5 2 KT (679%)", I 38 | R Ge AT
FEAE— 2 AL T fr $2 1 07 o DL e PR UETTVE IX.
15 B8 B ) B A AR IR R BRI R R T 2
67% , 153 & B, 16 AR It 7K S /AR TR A 11 1
T, PEK & A A AT ik 60 mg/LL, 2 G fix e A BEK
AT T2 11x10° mY/d. FHES T B IF 24K N 36% 1Y
L, BRI 7RI T 2 67% 5, Hob kK & A& 6 fir
FK 2y 2 155 20% A1 10% ., P& A—50, FE
ST S A, TOVE HuAs B B ()RR K R TS TR
4544kt HRT(ECHRT /1 10. 58 h [ % 9. 26 h, H: A
B8 XK 6. 36 h, &4 MBBR [X. 2 2. 90 h) , 1fij 7 fif
PETE N 25 B I B0 (A= Akt B0 HRT AN AZ , 4
XA 7.48 h, if-% MBBR X 3. 10 h) . Z¢ I, %50
H BA 7K 5 11 a7 20% $2 T+ K & 10% $& T+ T
R KT ARR L AR TR A T A3

6 “LHRZ

DU A 10x10* m*/d f CASS {5 /K ) HEAT T —4%
A B b R AR AE IV 2 1 1% S22 bR dtis , CASS AE kit
JEAS 2R i A F B Bardenpho—-MBBR+ITIEHE , SEBL T
HEAR AT T KK BB bR S AR Ak kA e ]
A S, WS SR 5 KT KK SRR E A T K
VAR E, RGebt op o PR AR W2 1408, (Rl Bh 2 o T
TR R EE I R %

M)A A, %500 B 3 a2 | X
FRAREUR TR, BEIE b AT gk — 2 SEEUK T MK
G fr A4 T (43 SR T 20% F10% ) o Bifi 5 38Tl
() PR i JR e b T AN T o e, T K B A
o I 5K ) AE A W AE MBBR T A B A5
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