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Application of MBBR in CAST Process Expanding and Upgrading Project
LI Liang

( Guangzhou Chuangjing Municipal Engineering Design Co. Lid., Guangzhou 510030, China)

Abstract: The original capacity of a wastewater treatment plant (WWTP) in Guangdong Province
is 20 x 10" m’/d. Its main process was cyclic activated sludge technology ( CAST) and the effluent
quality should meet the stricter value between the first level B criteria in Discharge Standard of Municipal
Wastewater Treatment Plant ( GB 18918 - 2002 ) and the local standards in Guangdong Province
Discharge Limits of Water Pollutant ( DB 44/26—2001). Under the premise of land limitation and no
production suspension, the treatment capacity has to be increased to 25 x 10* m’/d, and the discharge
standard is raised to the stricter value between the first level A criteria in GB 18918 —2002 and the local
standards in DB 44/26 — 2001. The combined process of upgrading and expanding project includes
primary sedimentation tank, in-situ transformed CAST tank, denitrification filter, magnetic coagulation
sedimentation tank , and ultraviolet disinfection. The CAST tank is in-situ transformed by adding moving
bed biofilm reactor (MBBR) suspended fillers, increasing the filler interception system and fluidization
system, and modifying the decanter, blast aeration system and sludge return system. The total investment
of the project is about 214 million yuan. The project passed environmental protection acceptance in
September 2020. The average effluent values of BOD,, COD, SS, NH; =N, TN, and TP from October
to November were 3.0, 27.65, 6.5, 2.5, 9.96, and 0.42 mg/L respectively.
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Tab.1 Influent and effluent quality before expanding and
upgrading mg - L™
SiH i ik
BOtE | CPXE | BOHE | PHE
BOD;, 110 146 20 5.9
COD 250 422 40 35
SS 200 387 20 13
TN 35 41.4 20 20
NH; -N 25 25.1 10 12
TP 4 12.6 0.5 4.0
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MBBR process;

in-situ transformation; denitrification

JbRAE) (GB 18918—2002) [ —Z A brifEFI) AR
ORI YHERR1E ) ( DB 44/26—2001 ) — 2 bR
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Tab.2 Design influent and effluent quality

mg * L!

iH BOD; | COD | SS | TN |NH;-N| TP
Peititk | 200 450 | 400 | 55 35 15
B K 10 40 10 | 15 5 0.5
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Fig. 1 Flow chart of expanding and upgrading process
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ALt G R RV DOTE M . el A O BE
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PAERIL 12,5 x10° m*/d, K, =1.3, MUEETIIER M
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5.85 m'/(m® « h) ,PLTEMA] 2.0 h, H/KHEGFiT 6.7
L/(s+m),
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Jthr] DR s, CAST i 42 B /K iR 5 % 11, Hh K TN
B4R AR 25 mg/L, TP & it 45 4524 10 mg/L,
CAST T2 f1 MBBR T ki A far bk 2 - 1,
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100 mL/g, V5 Y844 11. 8 d, 75 Y 1 fif &y 0. 093
kgBOD,/ (kgMLSS - d) . N2 m A RCR, %
Tl S, SONE BT 1 /Nt g4 <0.5 mg/L,
55 2 NI RTIE fR AR 1. 0 mg/ L5 0TI il SE Ak 3
2.0 mg/L,
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Fig.2 Transformation of CAST tank
@ BHEHRLRSE
Joffi MBBR SECRHRFFIRLAL , 335 CAST 3l i3 2

A‘% WT5 PR
IR 3 e 0

TG P

allll

F2 AR
J 3
£ MBBR 0k}

]

|

AT AR
[CRRERIE

G 32 4 3 2 *

. 80 .



%37 A %204

b E %k ok

www. cnww1985. com

BHERERS 46 % 1 800 mm, P =5.5 kW, 7E#E/K |
BT IE , DUGE KB Befs 1k, s AL IR AL
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50.8% .

® BRARGUE

CAST b Zb FEAALIE A, /K SR T ™, [R] 1) 2y
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4.3 HERARE R RELIEH

W )5 S 1 B S U 5 2, 2 B A
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B e uE T 1o, S 13 4%, S R T AR
1471 m* P28 7. 08 m/h, 38|83 7. 67 m/h,
UEMISAT R A 24 b, S P g s AR B b gk 2
min + KBS Rk 10 min + 7K 00 S ok 5
min, 7K SR 15 m’/(m® - h) SR R 92
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RS2 B 7K S5 5 I 5L, ik 5 R A RS = R
20% MRS L BRENVE L
4.4 wERETUE

T TR B8 10 D St AR TR B TTE T2 P [A] 25 I A
By, LA TRLRE | 22 B A8 R, (o A ) 2 2 o
KOESESE IR B = TR H Y o Bt 2 IR e
DLIEM , B 12,5 x 10" m*/d, A3 JRE 15 2 A% PR
X, 800 PAC, P-4 B ) Ry 1. 79 min; % 2 45 0
KRG X, P34 B I TE] N 1,79 ming 152 2 4% 2 5E L
N DX, B0 PAM, P34 45 B B ] 5 4. 21 ming 352 2 4%
SR IX, B AT S AU 123 m® S22 1 6 gy
21.2 m’/(m* - h),

5 MitjE ERIBEATHOR

POK BT T 2020 429 H i@ s, B
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Tab.3  Operational data after expanding and upgrading mg - L™
THB H COD BOD, SS A TN TP
KT 314 111 271.8 21 30.3 8.6
b HEKEHE
HKE A 279 196 8.4
HEIKSE2S 279 196 21 30.3 8.4
CAST + MBBR it i SRC]C!
KA 43.7 14.9 2.5 10. 85 5.69
L HEAREHIE 43.7 14.9 10.85 5.69
AL It
HKSEI A 33.63 6.9 9.96 5.6
e HEACEIE 33.63 6.9 5.6
RlEA RITRAC
K 27.65 3 6.5 0.42

M3 ATLUE 9 A5 Us T2 e sE , 5
Prizdy KoK B i 0 T B b, Ak BLACR H ek
ERTR R SE R Zi A BRI A  CAST b i%
i MBBR BURHAATJEUO B J5 , it N AR ) B i
R 8 i PR TE JE A D U A A A T B R

WSO, i 5 P n 5 1 1 i ot 0 i YRR B U TR St
X PR 2 BR TN A1 TP, A] LA AR H K K B s
6 HARZFHH

LR — &R TR AN 2. 14 {200, &4
bR 853.03 56/ (m® « d ') A TR S HE 13 hm,
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Tab.4  Operation cost of chemical and energy consumption

WiH HLFE/ FHES 5 PAM/ BB 5 PAM/ | PAC(10%iEH)/ | ZBREN(20% W)/ Wk

% (kW-h-m™) (mg - L") (mg-L™") (mg- L") (mg- L") (mg- L")

Bfd 0.38 0.39 0.6 152 51 5
[ (3] ok, Pk, K3, 45 TSk MBBR T2 71

WY AT, B AR FK k) KoK
JEH—2% B bR B A FRUERIT KA OKTE
PIHECRAE ) (DB 44/26—2001 ) %5 ™ {8, 4b 3
BRLH20 x 10* m*/d #5525 x 10* m*/d, P %542
JT TAEAEC i i CAST 4% im MBBR IECL, [R] e
TR R G KRG ATG IR I R G T 12
i A A TR S04 1 b B s A7, i SRR N I R AL
ARG IR BEDTTE M L B TN 1 TP, 3K 344542 T H
Fio AR F5 48 00 T AR i KRR B s /0 | b T B
RAAR TR B8 0% A0 X, S T AN el
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